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PROCEEDI NGS

DR. BORER It's 8:30 and I'mgoing to
call the neeting to order. This is the Cardi ovascul ar and
Renal Drugs Advisory Committee
meeting, and we will discuss New Drug Application
(NDA) 21-686, proposed trade nanme Exanta
(xi mel agatran) by AstraZeneca, for the proposed
i ndi cation of the prevention of venous thronmboenbolismin
pati ents undergoi ng knee repl acenent
surgery, the prevention of stroke and ot her
t hr omboenbol i ¢ complications associated with atri al
fibrillation, and the | ong-term secondary
prevention of venous thronboenbolic events after
standard treatnent follow ng an epi sode of acute
venous thronboenbolic event.

We' || begin by introduci ng everybody at
the table. 1In this nmeeting, the Cardi o/ Renal
Conmittee actually is advising the @ Division as
well as Cardio/Renal, in fact, primarily the G
Di vi sion, so we have nore people at the table than
we sonetinmes do. Maybe we can each say our nane

and what we're doing here, and we'll start with Dr.
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Vega on the far side.

DR. VEGA: 1'mJose Vega. |'mthe
i ndustry representative on the commttee, and I'm
from Amgen.

DR. PICKERING Tom Pickering from
Col unbi a Presbyterian Hospital in New York.

DR PORTMAN. Ron Portman fromthe
Uni versity of Texas in Houston.

DR H ATT: Bill Hatt, University of
Col or ado.

DR LORELL: Bev Lorell, Harvard Medi cal
School, and al so Gui dant Corporati on.

DR. SACKNER- BERNSTEI N:  Jonat han
Sackner-Bernstein, North Shore University Hospital
in New York.

DR. CUNNI NGHAM  Susanna Cunni ngham | am
the consumer representative on the conmittee, and
I"'mfromthe University of Washington.

DR NISSEN: |'m Steve Nissen. I'ma
cardiol ogist at the Ceveland dinic.

DR WATKINS: Paul Watkins. |'ma

hepat ol ogy consultant from University of North
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Carol i na- Chapel Hill.

DR. BORER  Jeff Borer, cardiol ogist,
Weill Medical College of Cornell University.

MB. SPELL-LeSANE: Dornette Spell-LeSane,
Executive Secretary for the comittee.

DR TEERLI NK: John Teerlink, University
of California-San Franci sco, and San Francisco VA
Medi cal Center.

DR. FLEM NG Tom Fl enming, University of
Washi ngt on.

DR. H RSCH. Al an Hi rsch, cardiol ogi st and
vascul ar medi ci ne specialist at the University of
M nnesota and M nneapolis Heart Institute.

DR. AVI GAN: Mark Avigan, Ofice of Drug
Saf ety at the FDA

DR. STOCKBRI DGE: |'m Norman Stockbri dge,
the Acting Director of the Division of Cardi o/ Renal
Drug Products at FDA

DR. HOUN: |'m Florence Houn. |'mthe
Ofice Director for Drug Evaluation I11.

DR KORVI CK: Joyce Korvick, Acting

Director, Division of Gastrointestinal Coagul ation
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Drug Products.

DR. ROBI E- SUH: Kat hy Robi e- Suh, Acting
Deputy Director, Division of Gastrointestinal and
Coagul ati on Drug Products.

DR. BORER  Thank you very rmuch.

We have many people at the table. |I'm
going to rem nd everyone that when you speak, you
shoul d press the button on your m crophone, and
when you're done, turn it off, please, unless you
want to say sonething because that's the only way
I"mgoing to know that you want to if you press the
button and | see the light.

We'll go on to the conflict of interest
statement. Dornette Spell-LeSane, the Executive
Secretary of the Cardi o/ Renal Drug Advisory
Conmittee, will present the conflict of interest.

M5. SPELL-LeSANE: Good norning. The
fol |l owi ng announcenent addresses the issue of
conflict of interest and is nmade part of the record
to preclude even the appearance of such at this
nmeeting. Based on the submtted agenda and al

financial interests reported by the committee
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participants, it has been determ ned that all
interests in firms regulated by the Center for Drug
Eval uati on and Research present no potential for an
appearance of a conflict of interest at this
meeting, with the foll ow ng exceptions:

In accordance with 18 U.S.C. Section
208(b) (3), full waivers have been granted to the
followi ng participants. Please note that all of
the consulting and speaking activities waived are
unrel ated to Exanta and its conpeting products:

Dr. WlliamHi att for consulting for two
conpetitors for which he receives | ess than $10, 001
per year per firm

Dr. Thomas Pickering for serving on a
conpetitor's advisory board for which he receives
| ess than $10, 001 per year;

Dr. Ronald Portman for consulting for a
conpetitor for which he receives |ess than $10, 001
per year;

Dr. Thomas Fleming for consulting for four
conpetitors, he receives |ess than $10,001 per year

per firm
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Dr. Sackner-Bernstein for consulting for
the sponsor and a conpeting firm he receives |ess
than $10, 001 per year per firm Also, for his
Speaker Bureau activities for a conpetitor, he
receives less than $10,001 to $50, 000 per year;

Dr. Jeffrey Borer for serving on a
steering comrittee for a conpetitor, he receives
| ess than $10, 001 per year;

Dr. Alan Hirsch for lecturing for the
sponsor, for which he receives | ess than $5, 001 per
year. For lecturing for three conpeting firns, he
receives | ess than $5,001 per year for serving on
two Speaker Bureaus, and from $5,001 to $10, 001 for
one Speakers Bureau. Two consulting agreenments for
two competing firns, he receives | ess than $10, 001
per year for one consulting, and from $10,001 to
$50, 000 per year for the other.

In accordance with 18 U. S. C. 208(b)(3), a
limted wai ver has been granted to Dr. Paul Watkins
for serving on two advi sory boards for a competing
firm He receives |ess than $10,001 per year for

one and greater than $50, 000 per year for the
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other. Under the terms of this limted waiver, Dr.
Watkins will be pernmitted to participate in the
committee's discussion of Exanta. He is, however,
excl uded from voti ng.

Lastly, in accordance with 18 U.S. C
Section 208(b)(1), full waivers have been granted
to the followi ng participants for interests
unrel ated to Exanta and its conpeting products:

Dr. John Teerlink for speaking for two
conpetitors, he receives |ess than $10,001 per year
fromone, and from $10, 001 to $50, 000 per year from
the other. Also, for his consulting for a
conpetitor for which he receives between $10,000 to
$50, 000 per year;

Dr. Maria Sjogren for consulting for a
conpetitor for which she receives less than $10, 001
per year.

A copy of the waiver statenent may be
obtai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Building. In the event that the

di scussi ons involve any other products or firms not
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al ready on the agenda for which FDA participants
have a financial interest, the participants are
aware of the need to exclude thensel ves from such
i nvol venent, and their exclusion will be noted for
the record.

W would also like to note that Dr. Jose
Vega has been invited to participate as an industry
representative acting on behalf of regul ated
industry. Dr. Vega is enpl oyed by Angen.

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

Thank you.

DR BORER  Thank you very nuch, Dornette.
That was about the | ongest conflict of interest
statement that | can renenber.

But we still are five nminutes ahead,

Nor man, so we'll hear a wel cone and comments from
Nor man St ockbridge, the Acting Director of the

Di vi sion of Cardiovascul ar and Renal Drug Products.
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DR STOCKBRIDGE: |1'Ill see if | can keep
us on schedule. Good norning and wel cone to what
promi ses to be an interesting neeting on behalf of
the Divisions of Cardio/Renal Drug Products and G
and Coagul ati on Drug Products. | want to thank
menbers of the Cardi o/ Renal Advisory Conmittee,
consul tants, and the sponsor for their
partici pation.

I do need to acknow edge retirenent of
four nmenbers fromthe Advisory Committee: Alan
Hirsch is here today, a couple of chairs down to ny
left; Steve Nissen is over at the mddle of the
table there; Paul Arnstrong woul d be here today
except that Honel and Security di scovered that he's
a Canadi an.

[ Laught er.]

DR. STOCKBRI DGE: And, finally, there is
our Chairman, Dr. Jeff Borer. Dr. Borer's service
to the committee began in 1977, an era in which
menbers still sported powdered w gs.

[ Laughter.]

DR STOCKBRIDGE: | can't quite tell from
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the records where he cast his first vote, but in
that year, the commttee heard arguments on
pot assi um and at r opi ne.

As tokens of our appreciation, M
Spel | - LeSane has for each of you sonme actua
certificates signed by our Acting Conm ssioner and
sonme virtual plaques that ook just like this one.
So on behal f of Cardio/Renal, the Food and Drug
Adm ni stration, and a grateful nation, thanks to
you all.

[ Appl ause. ]

DR NI SSEN: Nornan, |'mnot from Canada,
but I"'mfromdCeveland, and it's really close to
Canada. WIIl you please not tell Honeland Security
about me?

DR. BORER  Thank you very nuch, Nornan,
and thank you for staying way on tine because we
are now 17 mi nutes ahead of schedule, which is
good. The sponsor has a 90-ni nute presentation
We'll try to allow you to nove along as well as we
can, but undoubtedly there will be sonme clarification

questions. W ought to try to hold the
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questions that we ask to clarification issues
during the presentation, if we can, and we can get
into the neat of the substantive di scussion

af t erwar ds

The presentation will be introduced by Dr.
Caneron, the Vice President of Exanta.

DR. CAMERON:. Thank you, M. Chairnan,
menbers of the conmttee, |adies and gentl enen,
good norning. |'mDr. Hanmish Caneron, the Vice
President of Exanta at AstraZeneca, and with ny
col l eagues we're pleased to present xinelagatran, a
new oral anticoagul ant.

After a 20-year journey to discover and
devel op this new nedicine and half a century
wi t hout significant innovation in this area of
t her apeutics, we believe xinelagatran, the first
oral treatment in the new drug cl ass direct
thrombin inhibitors is a real advance in ora
anti coagul ati on.

Xi mel agatran has a nechani sm of action
that's quite different fromthe vitamn K

ant agoni sts like warfarin and can provide the first
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oral alternative to warfarin, today's only option
for long-term anticoagul ati on.

Anticoagul ation is the major approach to
both the prevention and treatnent of thronboenbolic
di sease, a disease that's the final conmon pat hway
for many life-threatening conditions, |ike stroke,
myocardi al infarction, and pul nonary enbolism And
it's the cormonest cause of death and disability in
Ameri ca today.

At the outset we nust ask: G ven the
wi despread availability of the vitam n K
antagonists like warfarin, why is there a need for
a new oral anticoagulant? Warfarin is a highly
ef fi caci ous anti coagul ant and one of the top ten
nost prescribed drugs, used in nearly every nedica
specialty by 3 mllion patients in the U S
involving 32 mllion prescriptions every year. But
it's been in the top five, sonetines nunber one, in
the lists of drugs associated with significant
interactions, medication errors, serious bl eeding,
and hospital adm ssions.

Warfarin's profile of unpredictable
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ki netics and dynam cs; food, alcohol, and nultiple
drug interactions; together with its acknow edged
narrow t herapeutic index--too little warfarin, and
there's the risk of residual clotting; too mnuch,
and the risk of bleeding--all these drive the need
for alifetime of INR coagul ation nonitoring and
never - endi ng i ndi vi dual dose titration.

To put it sinmply, you don't get the
benefit of warfarin fromjust taking the tablet.
Its overall effectiveness is highly dependent on
how it's managed. And it's this fact that franes
the innovation of xinelagatran.

Many patients and doctors fear the risk of
bl eedi ng that comes wi th unpredictabl e anticoagul ati on.
This fear tends to result in
under-treatnent, quite paradoxical in high-risk
el derly patients, or in about half the overall
patients eligible for warfarin, little or no
treatnent at all.

We started a discovery programtargeting
thronbin in 1985. W sought to devel op a new oral

anticoagul ant, an alternative to warfarin, with a
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profile that would allow fixed dosi ng wi thout
coagul ation nonitoring, further supported by a | ow
potential for food and drug interactions.

We | ooked for a rapid onset and of fset of
action to sinplify turning anticoagul ati on on and
off, which is one of the challenging aspects of
warfarin treatment. And all this had to be
achi eved with an acceptabl e bl eeding profile.

Today, we believe these objectives have
been net by the Xinel agatran Devel opment Program
involving 82 clinical studies and enrolling over
30, 000 subjects. More than 17,000 people received
xi mel agatran with 3,500 patients dosed for over a
year. And our |ongest patient exposure has now
reached five years.

Here are the three proposed indications in
the current NDA, spanning exposures from days to
several years. The first is the long-term
secondary prevention of venous thronboenbolism
VTE, after standard treatment for an acute episode.
Treatnent of acute VTE invol ved six nmonths of

anticoagulation with warfarin, but at the start of
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this devel opnment in 1999, it was unknown whet her

| onger treatnent would be beneficial. And so a
pl acebo-control l ed study, THRIVE Ill, was
conducted. As you'll see, this study denobnstrated

a highly significant reduction of VTE during

| onger-term prophylactic treatnent. And as a

pl acebo-control | ed study, it provides the strongest
evi dence of xinelagatran's antithronbotic efficacy.

The second indication is the prevention of
VTE after knee replacenent surgery. Patients
wi t hout anticoagul ant prophylaxis run a high risk
of DVT and pul nonary enbolism and in the U S.
warfarin is the nost widely used drug, started |ate
on the day of surgery to reduce this risk. In two
warfarin controlled studies, EXULT A and EXULT B
we' ve shown a significant reduction of VTE risk for
xi mel agatran conpared with warfarin.

The third indication is the prevention of
stroke and ot her thronboenbolic conplications
associated with atrial fibrillation. Here with the
|large SPORTIF I1l and V trials, we've shown the

ef ficacy of xinelagatran to be conparable to
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wel | -controlled warfarin.

Across these pivotal, mainly
out cones- based studi es invol ving i ndependent
endpoi nt adj udi cati on, we've denobnstrated
xi mel agatran's antithronbotic efficacy and recorded
a favorable leading profile, equivalent to and in
sonme cases better than the conparator. W detected
a signal of raised hepatic enzymes with chronic
treatnment, and so we've conducted a very detailed
anal ysis, consulted with experts, and believe the
ri sk can be adequately nanaged

I should highlight that in your briefing
packs and our safety presentation, we've included
data fromtwo other large studies in other
i ndi cations, not for consideration today, but which
contribute nearly 4,000 patients. The THRI VE
treatment study is the first pivotal study | ooking
at initial VTE treatnment, and the second study is
soon to start, while the ESTEEM trial is a Phase |
dose guiding study in the post-acute coronary
syndrone setting

These data enrich the overall safety
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assessnent, including patients fromvery different

clinical settings and a wi de range of characteristics, and
we're going to review all the key

data in the presentations that follow

We believe xinelagatran with its
predi ctabl e anti coagul ant effects and favorable
bl eeding profile has a positive benefit/risk in the
proposed indications, provided it's used properly.
And part of that proper use is the introduction of
an appropriate ri sk managenent program directed
towards the hepatic risk.

We nade an initial proposal with our
submi ssi on whi ch had been devel oped with extensive
external consultation and field testing, but we
fully recogni ze, followi ng the deliberations of
this conmittee and further discussions with FDA
the programw || need to be devel oped and
strengt hened further before an approach can be
finalized in the best interests of patients. W
are conmtted to working with FDA to achi eve the
nost appropriate risk managenent programto ensure

the safe use of xinelagatran because patient safety
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is, has been, and always will be AstraZeneca's top
priority when we introduce new nedicines into
clinical practice.

Since 1998, we've net repeatedly with FDA
t hroughout xi nel agatran's devel oprment--in end of
Phase Il neetings, a pre-NDA interaction, and
there's a neeting conming up to discuss the nature
and extent of the risk managenment program The NDA
was subrmitted in Decenber 2003

| should add that all the sane data are
now being reviewed in Europe by the French agency
before a nutual recognition procedure. But there's
one difference worth noting. Gven the quite
different clinical practice regarding anticoagul ant
prophyl axis in orthopedic surgery, separate
devel opments were conducted in the U S. and Europe.
The European program reflecting |ocal practice and
starting treatnment nuch closer to the tine of
operation, was the subject of a separate earlier
regul atory subm ssion and conpl eted t he mutua
recognition procedure in May this year. And the

first orthopedic |aunch was in Germany in June.
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Now, you have the data on this programin
your briefing packs, but with the significant
timng, conparator, and fornulation differences,
our presentations today will largely focus on the
data directly relevant to the NDA orthopedic
surgery application.

Here's the agenda for our session. Dr.
Troy Sarich will review clinical pharmacol ogy; Dr.
Jay Horrow, efficacy; and Dr. Sunita Sheth, safety;
al l owi ng an overall evaluation of xinmelagatran in
the three requested indications. Dr. Jonathan
Hal perin from Mount Sinai Medical Center will then
give his views on the benefit/risk of xinelagatran
in clinical practice. And throughout our
presentations, we hope to cover for you all the
specific comments raised by the agency in their
briefing docunent.

In addition to Dr. Halperin, we're also
joined by other consultants: Dr. Gerald Faich, Dr.
Ll oyd Fisher, Dr. Peter Kowey, and Dr. Janes Lew s.

In summary, then, xinelagatran is a new

oral anticoagul ant that provides the first
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alternative to warfarin after 50 years. W believe
a total review of the available clinical data
supports a positive benefit/risk in each of the
proposed indications. X nelagatran can enhance
health care delivery in America and throughout the
world to help prevent a range of debilitating and
life-threatening thronboenbolic diseases

Thank you. Now I'd like to introduce Dr.
Troy Sarich for clinical pharmacol ogy.

DR, SARICH. Good norning. |'mDr. Troy
Sarich, Director of dinical Pharmacol ogy at
AstraZeneca. |'ll now present an overview of the
clinical pharmacol ogy of ximnelagatran in which we
have performed both the traditional clinica
phar macol ogy studi es and popul ati on pharmacoki netic
anal yses.

Xi mel agatran is an oral direct thronbin
inhibitor. |It's rapidly bioconverted to the active
form melagatran. The bioconversion, which is
Cyt ochrome P-450 i ndependent, involves both
de-esterification and a reduction that occurs

t hr oughout the body.
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The exposure to nelagatran is |inear
across a dose range from5 to 98 milligrans
xi mel agatran. The pharnmacoki netics are predictable
over time with repeated dosing, and the elim nation
hal f-1ife of nelagatran is approximately 4 to 5
hours in patients. Once forned, nelagatran is
primarily elimnated fromplasna by a gl onerul ar
filtration.

Thronbin is a key enzyne in the
coagul ation cascade. It converts fibrinogen to
fibrin, activates platelets, and induces its own
generation. Ml agatran directly inhibits thronbin
as a classic competitive and reversi bl e-bi ndi ng
enzyne inhibitor. There's a direct relationship
bet ween the pharmacoki neti cs and phar nacodynani cs
of ximelagatran. 1ts active when present in
pl asma, and once elimnated fromplasm, its effect
i s gone.

Preclinical investigations indicated an
antithronmbotic effect of nelagatran at approximately 0.05
m cronolar, with increasing effect up

to approximately 0.5 m cronol ar.
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I n humans, xinelagatran prolongs clotting
time assays. The thronmbin tine assay shown here
was prolonged in a |inear manner at concentrations
as low as 0.05 micronolar. |n addition, nelagatran
prolongs in a concentration-dependent nmanner the
activated partial thronboplastin tine, although it
is less sensitive.

Addi tional investigations using
phar macodynam ¢ nodel s i n humans denonstrat ed
evi dence for inhibition of thrombin generation
i ndi cated by concentration-dependent reduction and
t hronbi n-antithronbin conplex | evels and pl atel et
activation indicated by concentration-dependent
reduction in beta thronmboglobulin |evels at
mel agatran concentrations at or near 0.05
mcromolar. Al together, it was clear fromthese
data that direct inhibition of thronbin by
mel agatran resulted in the intended anti coagul ant
activity in humans.

After oral adm nistration, the inactive
pro drug xinelagatran is rapidly elimnated from

plasma as it is biotransfornmed to nel agatran, shown
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in blue, with peak nelagatran concentrations
occurring approximately 2 to 3 hours post-dosing.

Mel agatran pl asma concentrations greater than 0.05

nm cronol ar are achieved early after oral xinelagatran,
indicating a rapid onset of action which

sinmplifies the initiation of oral anticoagul ation.
Concentrations renain above 0.05 nicronol ar

t hroughout the dosing interval, supporting a

twi ce-daily dosing reginen.

And as shown here, the rapid onset of
action of oral xinelagatran is not altered when
co-admnistered with food. Although there's an
approxi mately one-hour delay in the time to C max,
there is no effect on the AUC or Cmax of
mel agatr an.

Warfarin's well-recogni zed drug
interaction profile is largely related to its
met abol i sm by the Cytochrome P-450 systemand its
hi gh plasma protein binding. X nelagatran is not
met abol i zed by and does not inhibit the major
Cytochronme P-450 enzynmes listed here. 1t also has

| ow pl asma protein binding, and along with the
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majority of nelagatran elimnated from plasma by
glomerular filtration, this |leads to an inherently
| ow potential for drug interactions.

Qur investigations have identified
phar macoki netic interactions with erythronycin and
azithromycin. Erythronycin results in an
80-percent or less than twofold increase in
mel agatran plasma levels, with a smaller, 40- to
60- percent increase with azithromycin.

These changes are within the overall range
of mel agatran exposures in patients, and as
outlined in detail in your briefing docunent,
investigation into the potential inpact of this
phar macoki netic interaction found no signal for
i ncreases bl eeding events or increased ALT
el evations in the approximately 230 patients
recei ving xi nel agatran and macrolide antibiotics in
the long-termstudies. These data do not suggest
an inportant clinical inpact of these
phar macoki netic interactions.

We have conducted many other interaction

studi es where we' ve found no significant
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pharmacoki netic interactions. As shown by the nean
mel agatran AUC ration and the 90-percent confidence
interval within or slightly outside the 0.8 to 1.25
no interaction interval. The drugs investigated

i ncl ude al cohol, comon cardi ovascul ar nedi cati ons,
an NSAI D, a sedative, and several antibiotics.
These results are consistent with popul ation

phar macoki neti ¢ anal yses indicating a | ack of
interaction with commonly used conedications in the
patient studies. Taken together, these data
suggest that ximelagatran has a | ow potential for
drug interactions.

Mel agatran is primarily renally elinnated
fromplasma, and so we've carefully investigated
the inpact of renal function on the pharnmacokinetics of
xi mel agatran. In the three patient
popul ati ons under consideration today, nelagatran
exposure increases as cal cul ated creatinine
cl earance decreases. For this reason, severe rena
i mpairment, a cal cul ated creatinine clearance | ess
than 30 nlLs per mnute, was an exclusion criteria

for our clinical studies, and we're currently
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investigating an alternative dosing strategy in
that popul ati on.

It's notable that we've gathered
consi derabl e experience with ximelagatran in
patients with mld to noderate renal inpairment as
approxi mately 45 percent of the Phase Ill patient
popul ati on had a cal cul ated creatini ne cl earance
between 30 and 80 nlLs per minute. The nedian
exposures in these patients are about 1.5 to 2.5
times higher, respectively, than patients with
normal renal function, but there's considerable
overlap in nelagatran exposure between groups,
suggesti ng dose adjustnent was not necessary.

We' ve al so studied the potential effects
on the pharmacokinetics of xinelagatran within
ot her special popul ations, and other than
differences in renal function between groups, we
have not identified other inportant effects of age,
gender, race, obesity--as neasured using body nass
i ndex--or body wei ght on the pharnacokinetics of
xi mel agatr an.

The agency has suggested there should be a
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dose adjustnent for xinelagatran in patients with
renal inpairnent given the higher |evels of
mel agatran in these patients. But I'd |like to show
you why a fixed dose, as used in our clinica
studies, is appropriate across the patient
popul ati ons studi ed.

We do agree with the agency's assessnent
that there's no need for dose adjustment in
orthopedi c surgery patients and that there was no
i ncreased bl eeding related to nel agatran exposure
in VTE secondary prevention patients. W do
acknow edge an associ ati on between increasing
mel agatran exposure and increasing incidence of
maj or bleeding in atrial fibrillation patients.

But this relationship appears confounded by the
correl ation between nel agatran exposure and the
age-rel ated decrease in cal cul ated creatini ne
cl ear ance.

Shown here fromthe SPORTIF trials is the
rel ati onshi p between cal cul ated creatini ne
cl earance and mmj or bleeding. As you can see,

maj or bl eeding increased with declining rena
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function whether patients received xi nel agatran or
INR-controlled warfarin. This suggests the
increase in nelagatran concentrations in patients
with renal inmpairnent is not associated with
i ncreased bl eeding versus INR-controlled warfarin.

It's also inportant to note that stroke
risk increased with decreasing cal cul at ed
creatinine clearance, and the vast majority of
these strokes were ischemic. So there's a
possibility that a dose reduction in renally
i mpaired patients intended to decrease bl eeding may
increase the risk of stroke in those patients at
hi ghest ri sk.

We shoul d al so consider the hepatic
findings, as will be presented by Dr. Sheth, and we
have exani ned the possible relationship between
mel agatran exposure and ALT el evations. As pointed
out in our briefing docunent, we have observed an
associ ation between increasing nel agatran exposure
and increasing ALT el evations greater than 3 tines
upper limt of normal, but this relationship is

very weak. And as shown here, the relationship
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bet ween nel agatran AUC and peak ALT el evation in

i ndi vidual patients, while statistically
significant, does not suggest a clear relationship
bet ween nel agatran exposure and ALT el evati ons.

In addition, we agree with the agency's
conclusion that, aside fromthe ALT el evations
noted with xinmelagatran, there is no difference in
the overall adverse event profile between
xi mel agatran and conparators in the long-term
dosi ng study pool

Factoring in the occurrence of nmjor
bl eedi ng, stroke and system c enbolic events, ALT
el evations, and the overall adverse event profile,
the observation of increased plasma nel agatran
concentrations in renal inpairnment does not appear
to justify a dose reduction in these patients. W
bel i eve our data support a fixed dose of
xi mel agatran in the patient popul ations studi ed.

Now | 'd Iike to show the steady-state
pl asma concentrations of nelagatran in atrial
fibrillation patients receiving a fixed dose of 36

mlligrams xinelagatran twice daily. There are
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four key points here.
Pl asma concentrations fluctuate during the
dosing interval, remaining |argely above 0.05
m cronol ar and i nfrequently exceeding 1 mcronol ar.
Mean trough nel agatran concentrations
after 36 mlligrans are approximately 0.2
m cromolar. So should a patient mss a dose of
xi mel agatran, the 4- to 5-hour half-life of
mel agatran neans that | ow but pharnacol ogically
active concentrations remain for up to 24 hours
post-dosing. And the effect of nelagatran is gone
once it is cleared fromplasma by the ki dneys.
Thi s enphasi zes the inportance of
mai nt ai ni ng good diuresis in the nanagenment of
bl eeding. And while there is no specific antidote,
i f needed, nelagatran can be dial yzed.
And, lastly, the APTT is prolonged in
patients and may help identify a residua
anti coagul ant effect.
A critical aspect of oral anticoagul ation
i s maintenance of a stable effect over tinme, and we

have confirmed the long-termstability of ora
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xi mel agatran. Shown in yellow are the plasnma
concentrations of nmelagatran in atrial fibrillation
patients in the Phase Il study, SPORTIF IIl. W
reneasured plasna nel agatran concentrations in a
subset of those same patients between 13 to 16
months later in SPORTIF IV, a long-term
continuation study of SPORTIF Il

The nean pl asma concentrations of
mel agatran are conpletely overl appi ng, and the
variability in exposure within individual patients
was low, with a coefficient of variation of 25
percent, indicating that oral xinelagatran results
in stable and reproduci bl e pl asna concentrations of
mel agatran with |long-termrepeated dosing. This
stability enabled us to conduct our clinical
studi es using a fixed dose wi thout coagul ation
nmoni t ori ng.

So we can conclude fromthis extensive
clinical pharmacol ogy program pharmacol ogi cal |y
active concentrations of nmelagatran are rapidly
achi eved and nmaintained in a broad range of

patients. There is also no effect of food or
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al cohol and a | ow potential for drug interactions.

The key attributes of xinelagatran are,
therefore, its oral availability, rapid onset of
action, low potential for drug interactions, and
use at a fixed dose wi thout coagul ati on nonitoring.

Now | 'd like to introduce Dr. Jay Horrow,
who will provide to you an eval uati on of the
ef fi cacy of xinelagatran denonstrated in Phase |1
clinical studies.

DR. BORER We'Ill just stop for one nonent
to nake sure there are no issues that need to be
clarified. The relation of renal function to
mel agatran exposure undoubtedly is going to be
di scussed to a greater extent later, but | think we
shoul d hold that until we hear fromthe FDA
presentations, and then we can tal k about that.

But if there are any issues that need to be
clarified regardi ng the pharnacol ogy, we should do
that now.

St eve?

DR. NI SSEN. Two very brief questions. |Is

anyt hi ng known about the nechani sm of nacrolide
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interacti on? Have you explored that at all?

DR. SARICH Yes. W were slightly
surprised to find that interaction since we don't
interact with the P-450 system It appears that
the interaction involves transport proteins of some
kind, and we've | ooked at a range of different
conmpounds that we've investigated, and it at this
poi nt appears isolated to the nacrolide antibiotics
we' ve studi ed.

DR. NI SSEN. And the second question is:
You showed the coagul ati on effect during therapy,
and | wondered if you have additional data on what
happens in, let's say, the first 72 to 96 hours
after term nating therapy. 1s there evidence of a
r ebound phenonmenon?

DR SARICH W have not observed that
phar macol ogi cal ly, as far as coagul ation tine
assays.

DR NI SSEN. Okay. But that has been
st udi ed.

DR SARICH: W' ve followed out to 24

hours after single-dose adninistration and not seen
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any evi dence- -

DR. NI SSEN: But not |onger than 24 hours?

DR SARICH. Not that | can recall.

DR BORER  John?

DR. TEERLINK: The ot her question | have
is: In terns of the relationship between the
mel agatran AUC versus the peak ALT el evations, how
was the nel agatran AUC derived?

DR SARICH  Yes, these were derived using
a popul ati on pharnacokinetic nodel. So the
patients that received xinelagatran in the Phase
Il clinical studies had plasna sanpl es coll ect ed.
Over 80 percent of the Phase IIl patient
popul ation--in the |long-term popul ati on had a
pl asma sanpl e collected. Using a pharnmacokinetic
nmodel that was devel oped by the team we were able
to estimate the exposure to nel agatran in those
patients.

DR. BORER  Ron Portman?

DR. PORTMAN: Noting differences in the
chr onophar nacol ogy of drugs, were the curves you

showed similar for both the norning and evening
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doses?

DR. SARICH Are you speaki ng about the
coagul ation tine assay--

DR. PORTMAN: No. | was talking about the
pl asma concentrati ons.

DR SARICH: Phar macoki netics?

DR PORTMAN: Right, pharmacokinetics.

DR. SARICH Yes, they are consistent
under administration during the day or overnight.

DR. BORER  Jonat han, go ahead.

DR. SACKNER- BERNSTEIN: In the anal ysis
that you showed the stability of the concentrations
of the drug over time fromthe SPORTIF Il and
SPORTIF 1V popul ation, did you performthat
anal ysis restricting to patients who had sanpl es at
both tines? Because the analysis you showed had a
| arger popul ation at baseline conpared to a subset
| ater.

DR SARICH Right. W've done it both
ways. The figure actually represents the | arger
nunber in the SPORTIF Il study and a smaller nunber

in SPORTIF IV. The intra-subject variability I
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noted was only the subjects that had sanpling at
both tine occasions.

DR BORER Al an?

DR HIRSCH: In the PK and AUC curves that
you' ve generated, were there any changes or
di fferences noted based on ethnicity, geographic
sanmpling of a population, or gender?

DR. SARICH. Are you asking pharmacoki netic- -

DR H RSCH: Yes, PPK differences between
subgroups.

DR SARICH The main factor we've
observed between any subgroups has been differences
in renal function, calculated creatinine clearance.
We have not observed any significant effects of
ot her denographi ¢ paraneters, age, gender, race,
BM, body weight. It appears that exposure--the
nmost i nfluential denographic factor is cal cul ated
creatinine clearance.

DR. BORER  Susanna?

DR. CUNNI NGHAM Did you have a sufficient

African American population to actually know
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anyt hi ng about what the African Anerican area of
the curve mght be or handling of the drug?

DR SARICH. W have perforned pharnmacokinetic

studies in that population. | should say
both--1'"11 show you sone data here froma small
study. [It's not African Americans per se, but it

was a study in Europe, in Paris, in fact, where we
had 12 bl acks, 12 Asians, and 12 Caucasi ans, and
found no real differences between these groups.

If we | ooked at the entire patient
popul ati on, we can see here--if we | ook at--you can
see the Caucasi an popul ation here. There's over
6, 000 patients. The blacks where we had
appropri ate pharmacokinetic information, were 115,
as well as Asians, and the category of other, and
no di fferences between these popul ati ons.

DR. BORER:  Tonf

DR PICKERING Do you have any data on
interaction with aspirin?

DR. SARICH Yes, we have performnmed
actually two studies with aspirin. There's no

pharmacoki netic interaction with aspirin. W see
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an additive effect on the capillary bleeding tineg,
whi ch i s sonewhat expect ed.

DR. BORER  Beverly?

DR LORELL: Yes, with regard to body
size, you commented on and enphasi zed obesity.

What about the other end of the scale, very snall
body size? Sonetinmes an issue in elderly women who
m ght be candi dates for several of these

i ndi cati ons.

DR. SARICH W have less data in very
smal | individuals, but what we know about that
popul ation is that it's primarily their cal cul ated
creatinine clearance that influences their
exposur e.

DR BORER  Jonat han?

DR SACKNER- BERNSTEIN: | know we're going
to get back to the renal function question, but
there was one set of slides you showed where you
tried to give us sone reassurance about the
rel ati onshi p between bl eedi ng and renal function.
And you showed the risk of bleeding as cal cul ated

creatinine clearance reached the | ow end of the
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spect rum

I wonder if you performed any sort of
retrospective power calculation on your ability to
detect a difference in risk, in particular in the
patients who we may be likely to see treated with
this drug in clinical practice, those over 70, over
75, where cal cul ated creatinine clearances often
are in the 40s. So do you have an analysis there
bet ween 30 and 50 with conditional power to
actually detect a difference in bleeding risk
t here.

DR SARICH | think we could probably
best address that after the presentations. W do
have data there, and rather than getting into that
di scussion, if the Chair would agree, we could
address that, bring an answer to you for that.

DR. BORER |Is that okay, Jonathan?

DR. SACKNER- BERNSTEI N:  Yes.

DR BORER  Ckay. Thank you

T1B DR. HORROW Ladies and
gentlenen, |I'mDr. Jay Horrow from AstraZeneca. W
will now present Phase |I| data denonstrating that
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xi mel agatran is an effective oral anticoagul ant.

In the first indication, long-term
secondary prevention of venous thronboenbolism we
wi || show xi nel agatran superior to placebo. 1In the
second i ndication, prevention of VTE after tota
knee repl acenent, xinelagatran was superior to
wel | -controlled anticoagulation with warfarin. And
in the chronic prevention of stroke, xinelagatran
was noni nferior to warfarin.

These indications represent a broad range
of patient populations. W'Il begin with the first
one: secondary prevention of VTE

Evi dence has been accunul ati ng that
patients with acute VTE benefit from prol onged
anticoagul ation after acute treatnment. The THRI VE
Il trial conparing xinelagatran to placebo
contributes to this grow ng body of evidence.
Random zed patients had an acute synptonmatic VTE
obj ectively confirmed and had conpleted 6 nonths of
treatment without VTE recurrence, also objectively
docunented at random zation. Anticoagul ation was

desirabl e but not essential for these patients,
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that is, they had idiopathic VIE or probable
hyper coagul abl e conditions. Health status had to
be compatible with survival for an additional 18
nmont hs.

In THRIVE I'll, 1,223 patients receives in
doubl e-blind fashion either oral xinelagatran 24
mlligrams twice daily or placebo for up to 18
months. Selection of 24 mlligrans for this trial
came froma consideration of preclinical data and
data from Phase |l trials in the orthopedic surgery
i ndi cation. These PK data froma Phase || European
trial in patients undergoing hip or knee
repl acenent denonstrate that administration of 8
mlligrams ximelagatran tw ce daily, the | owest
curve, achieves plasma nel agatran concentrati ons of
about 0.05 micronolar. This is the level at which
anticoagul ant activity with mel agatran begi ns based
on the data previously shown by Dr. Sarich.

Progressively higher doses of ora
xi mel agatran, 12, 18, and 24 nilligrans, achieved
hi gher nel agatran concentrations, nore anticoagul ant

activity, and nore tinme above the 0.05
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m cronol ar threshold for each dose.

Qut come data fromthat sane orthopedic
surgery trial suggest that 24 mlligrans is the
nmost promnising dose for efficacy. The 24-nilligram
dose al so had a reassuring bleeding profile. W
chose 24 mlligrans for THRIVE Il with placebo
conparator w thout establishing dose-liniting
toxicity, in this case bleeding. The choice was an
i nformed judgnment taking into consideration, first,
the need for efficacy denonstrated by the benefits
seen here in joint replacenment, an intense
thronbotic stimulus; and, second, the need to avoid
excess bl eedi ng because the standard of care is no
anti coagul ant therapy at all

The trial conpared xinelagatran to placebo
in the rate of recurrence of synptonatic,
obj ectively confirmed VIE. VTE enconpasses both
deep vein thronbosis, DVT, and pul nonary enbolism
PE, because PE originates froma thronbus in the
system ¢ venous circul ation, whether overt or not.

The primary endpoi nt conpared xinel agatran

to placebo using a tine-to-event analysis. A
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recurrence of VTE required signs or synptons of
VTE, that is, a clinical event, and subsequent
obj ective confirmation. A blinded i ndependent
endpoi nt committee eval uated and adj udicated all
clinical endpoints, including major bleeding
events.

The xi nel agatran- and pl acebo-treated
cohorts displayed sinlar denographic profiles. As
i ndi cated by creatinine cl earance between 30 and
80, 23 percent had sone degree of renal inpairnent.
The i ndex VTE event was or included pul nonary
enbolismfor nore than one-third of patients. This
Kapl an- Mei er curve shows the cunul ative incidence
of the primary outcone in the xinmelagatran and
pl acebo groups, anal yzed by intention to treat.
Seventy-one patients in the placebo group suffered
recurrent VTE, including 23 PEs, for a cunul ative
rate of 12.6 percent, while only 12 patients in the
xi mel agatran group had recurrent VTE, including
only two PEs, for a cunulative rate of 2.8 percent.
The 9. 8-percent difference, significant at p | ess

than 0.0001 by log rang test indicates that one VTE
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recurrence is prevented by xinelagatran treat nent
for up to 18 nonths to 10 patients. The associ ated
hazard ratio, 0.16, indicates a risk reduction of
84 percent by xinelagatran relative to placebo.

The conposite endpoint of total VTE
i ncluded both DVT and PE. Benefit of xinelagatran
over placebo occurred for each conmponent of this
composite endpoint--clinical DVT, clinical PE, and
their conbi nati on.

The superiority of xinelagatran to placebo
is robust to multiple, prespecified sensitivity
anal yses |isted here. Each conparison denonstrated
a significance level |less than 0.0001

Here we exam ne efficacy in subpopul ations. Snal
di anonds depi ct point estimtes of
the odds ratios of xinelagatran to placebo, and
hori zontal bars show their 95-percent confidence
intervals. Superiority of xinelagatran over
pl acebo remains in all subgroups strata of
reasonabl e size

In THRIVE 111, the oral thronbin inhibitor

xi mel agatran, 24 nilligranms twice daily for up to
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18 nmonths, effectively reduced the nunber of
recurrent VTE events follow ng 6 nonths' treatnent
of an acute VTE. The results are robust and

consi stent across multiple endpoints and subgroups
and denonstrate a clinically rel evant benefit.

The second indication under review today
is the prevention of VTE in patients undergoi ng
knee repl acenent surgery. Major joint replacenent
surgery chal |l enges any anticoagul ant to prevent VTE
wi t hout counteracting surgical henostasis. VIE
prevention contributes heavily to the benefit/risk
bal ance for joint replacenent surgery.

The current options to reduce the
occurrence of VTE after total knee repl acenent
include the injectabl e agents | ow nol ecul ar - wei ght
heparin and fondaparinux and oral warfarin. One
FDA comment regards the choice of warfarin as the
conparator for these trials.

We chose warfarin for several reasons:

First, it is the agent nost comonly used
for this purpose in North Anerica, and we

adm ni stered warfarin, as orthopedi c surgeons do,
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begi nni ng the night of surgery.

Second, warfarin, like
| ow nol ecul ar-wei ght heparin, is a Gade 1A
recomrended therapy for this purpose, according to
current Anerican Col | ege of Chest Physicians
Consensus Conference Cuidelines.

And, third, warfarin is associated with
| ess bl eeding than the injectable anticoagul ants
and so is a nore daunting conparator for
xi mel agatran in terms of surgical henostasis.

Two i ndependent doubl e-blind Phase I1
trials--EXULT A and EXULT B--enroll ed patients
undergoing primary el ective total knee repl acenent.
EXULT A studied 24 and 36 m|ligrans xinel agatran
and warfarin. W had studied 24 mlligrans in this
context previously and found protection simlar to
but not better than warfarin at p equal 0.07. W
found that result surprising. Unsure whether or
not it was a Type Il error, we designed EXULT A
with two xi nel agatran arns: one using 24
mlligrans and the other using 36 mlligrans.

Warfarin and its paired placebo began, as
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typically practiced in the U S., the evening of the
day of surgery while xinmelagatran and its placebo
began early on the norning after the day of

surgery. Treatnment continued for 7 to 12 days,
after which all patients underwent bilatera

venogr aphy.

Based on the results of EXULT A EXULT B
studied only 36 milligrans xinmelagatran and
warfarin. Warfarin was aggressively and
successfully dosed to drive the INRrapidly to its
target of 2.5, with an accepted range of 1.8 to
3.0. The primary outcone fornmed the conposite of
di stal and proxi mal DVT by venogram perf orned
bet ween days 7 and 12, objectively confirned
synptomatic DVT or pul nonary enbolismup to 2 days
after venography, and all-cause nortality up to 2
days after venography. Both trials utilized the
same blinded i ndependent commttee for event
adj udi cati on.

The treatnent groups in the EXULT trials
wer e bal anced and represented well the popul ation

of patients in the United States undergoing tota
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knee replacement. Mre than a third of the cohort
di spl ayed sonme degree of renal inpairnent.

Here are the primary results for EXULT A
and EXULT B. In EXULT A, xinelagatran 36
mlligrams, in yellow, showed superiority to
wel | -controlled anticoagulation with warfarin, in
gray, at p equals 0.003. EXULT B confirned those

results, with p less than 10
-5. These results yield

relative risk reductions of 26 and 29 percent and
nunmbers needed to treat of 14 and 11, respectively.
In EXULT A, xinmelagatran 24 mlligranms, in
orange, and warfarin, in gray, did not differ, with
event rates of 24.9 and 27.6 percent, respectively.
That p value is 0.28.
The delay in anticoagulation with warfarin
admi ni stration suggests that it nmay act |like a
pl acebo in EXULT. |In fact, warfarin rates, in
gray, are the |owest ever obtained in knee
replacenent clinical trials with warfarin, perhaps
because of the rapid achi evenent in EXULT of
therapeutic INRs. Placebo rates are historically

over 60 percent, and the nmean INR in EXULT was 2.4
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on post-op day 3. The warfarin group provided a
form dabl e conparator for xinelagatran in the EXULT
st udi es.

Here we see results for the conponents of
the conposite primary endpoint. As expected, the
majority of events occurred in the distal |eg.
Rates for proximal DVT, for PE, and for death were
lowin all treatment groups. Another point raised
by FDA is how clinically relevant distal DVT is as
a conponent of that endpoint. It's inportant to
note that 10 to 20 percent of distal thronbi extend
to becone proxinmal thronmbi, and either one can
cause pul nonary enbolism nmaking all three
phenonmena clinically rel evant conmponents of a
conposite endpoint. In fact, proxinmal and dista
deep vein thronbosis detected by venography,
whet her synptomatic or not, is a primary endpoint
historically accepted by the agency for VTE
prophyl axis registration trials.

This display of the primary outcone by
subgroup strata shows differences in event

i nci dences between the pooled 36-mlligram
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xi mel agatran and pool ed warfarin groups. These
results, with small nunmbers in just a few
subgroups, reveal no discrepancies in efficacy in
any particul ar subpopul ation

Oral xinelagatran, 36 mlligrans, provided
superior protection against VIE and all - cause
mortality conpared with well-controlled
anti coagul ati on with adjusted-dose warfarin, a
clinically relevant conparator. This superior
protection was consistent across nmultiple
subgroups. These data support the efficacy of
xi mel agatran for the indication requested.

The third indication considered today is
the protection of patients from stroke and ot her
t hr onboenbol i ¢ conplications of atrial
fibrillation. W have denpbnstrated that
Xi mel agatran provides this protection, as well as
does warfarin, across a broadly based patient
popul ati on.

Two i ndependent pivotal trials--SPORTIF
I1l, dosed, open-label in 23 countries in Europe

and Asia, and SPORTIF V, conducted double-blind in
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North America--enrolled patients eligible for
warfarin therapy according to existing treatnent
gui delines, that is, those with nonval vular atria
fibrillation with at |east one additional risk
factor for stroke. Each SPORTIF trial by itself
studied nore patients than all previous trials of
stroke prevention in atrial fibrillation conbined.
Each trial conpared 36 mlligrans twice daily

xi mel agatran to dose-adjusted warfarin in
preventing all strokes and systenic enbolism hard
clinical endpoints in an intention-to-treat

f ashi on.

The choice of 36 nilligrans cane from
several considerations. There is no surrogate
mar ker for stroke and system c enbolism and both
events are devastating. Thus, we perforned a
dose-ranging study for safety and tolerability of
xi mel agatran 20, 40, and 60 mlligrans in SPORTIF
Il, a 3-nonth Phase |l atrial fibrillation study.
Wil e the nunbers were small in that study,
bl eedi ng was nost frequent with 60 milligrans and

al so the warfarin conparator, and | ess frequent
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with 20 or 40 milligrams xinelagatran. W knew
that 24 mlligrans was effective in the Phase |
Eur opean orthopedi ¢ surgery program and reasoned
that any downsi de i npact of potential additional
strokes with 24 milligrams woul d be far worse than
the bl eeding seen with 36 milligrans in this
nonsurgi cal context. Using this educated judgnent,
we chose 36 milligrams in the Phase II1 atrial
fibrillation program

Let's take a nonent to consider the
open-1 abel nature of the SPORTIF Il trial. The
majority of prior stroke prevention trials in
atrial fibrillation also utilized an open-| abel
format based on the difficulty of nanagi ng
anticoagul ation in blinded fashion. SPORTIF III
featured open-label dosing at sites, but also
centrally random zed all ocation and two additiona
| evel s of blinding: blinded |Iocal assessnent of
primary endpoints by study-affiliated neurol ogists,
and blinded independent central committee
adj udi cation of all study endpoints. SPORTIF V

feat ured doubl e-blind, doubl e-dunmy nedi cation, and
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for patients receiving xinelagatran and pl acebo
war farin, shamINR val ues that m m cked those
obt ai ned during warfarin therapy.

The established efficacy of warfarin
precl uded a pl acebo conpari son. Because warfarin
is so efficacious, it is reasonable to establish
xi mel agatran efficacy in conparison to warfarin,
and we did so using a noninferiority design. In
consultation with an executive steering comittee
and data safety nonitoring board conpose of |eaders
of prior stroke prevention trials and a
statistician expert in noninferiority trials, we
prespecified a 2-percent per year absolute
noninferiority margin. The choice of this margin
has been questioned. The choice of 2 percent arose
partly froman expected 3.1 percent warfarin rate,
but nore inportantly, from consideration of the
clinically tolerable absolute difference in stroke
rates considering warfarin's overall clinica
profile. A simlar consideration drove designers
of the SPAF Il trial to power that trial to detect

a 2-percent per year event rate wth upper
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confidence bounds of 3 for a population at | ower
risk of stroke. Even so, we prespecified a nore
conservative 2-percent upper confidence limt. The
point estimate of the difference in event rates
needs to be nuch smaller than 2 percent for the
worst case, that is, the upper confidence limt, to
be less than 2.

The strength of the 2-percent per year
absolute nargin resides in its clinical rel evance,
its prespecification, and that it is conservative.

At screening, those patients already
taking oral anticoagulants interrupted that therapy
to decrease INRto 2 or less by the time of
random zation, at which time patients received
either warfarin or xinelagatran. Each tria
achi eved a degree of warfarin control rarely found
in routine clinical practice. The warfarin-treated
groups constituted form dabl e conparators for
xi mel agatran, particularly in SPORTIF V. Sansa and
col | eagues found that nost patients taking warfarin
spend nore than half the tine on treatnment outside

the therapeutic range. In SPORTIF V, only 15
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percent of patients did so.

The xi nel agatran- and warfarin-treated
cohorts displayed nearly identical denographic
profiles in each i ndependent Phase Il trial, seen
here as pooled data. Patients reflected well the
el derly popul ati on of nonval vul ar atri al
fibrillation patients requiring anticoagul ation for
stroke prophylaxis, and the mgjority had inpaired
renal function.

In SPORTIF I, warfarin, shown in gray,
di spl ayed an event rate of 2.3 percent per year
conpared to 1.6 percent per year with xinelagatran
shown in yell ow.

In SPORTIF V, the rates were 1.2 for
warfarin, in gray, and 1.6 for xinelagatran, in
yel | ow.

Primary event rates with xinmelagatran are
nearly identical in SPORTIF Il and SPORTIF V. For
warfarin, the rates fall within the range of event
rates in previous trials, 0.6 to 4.1 percent per
year.

For conparison, the pooled rate in prior
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stroke trials for patients in this risk category
taki ng placebo or aspirin was over 8 percent per
year. The difference in event rates in SPORTIF
I, 0.66, favoring xinmelagatran, had an upper
confidence limt of 0.13, less than the
prespecified 2-percent margin. |In SPORTIF V, the
difference of 0.5 favoring warfarin had an upper
bound of 1.03, also less than the prespecified
2-percent per year margin. Thus, each tria
i ndependent |y succeeded by satisfying the
prespecified noninferiority criterion for the
primary outcone.

As expected, nost of the events in this
composite outcome were ischem c strokes.
Henorrhagi ¢ stroke and system ¢ enbolism occurred
more rarely and did not influence the primary
endpoi nt substantially.

Several sensitivity analyses confirned the
results of the primary analysis. One such
anal ysis, depicted here, included all-cause
nortality in the primary endpoint at the suggestion

of the agency. SPORTIF Ill returned event rates of
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4.2 and 5.1 for a difference of 0.87 favoring
xi mel agatran, while SPORTIF V rates were nearly
identical at 4.7 and 4.8.

Addi ng al |l -cause nortality shifted each
study's event rate difference point estimate to the
left in favor of xinelagatran

Anot her sensitivity analysis, depicted
here, used an on-treatnment approach using the same
endpoi nts and the same popul ation, but not counting
events that occurred after stopping study treatnent
for 30 continuous or 60 total days. The upper
bound of negative 0.18 indicates superiority in
SPORTIF IIl. The value of 1.2 in SPORTIF V
i ndi cates noninferiority to well-controlled
war farin.

For each trial, we also perfornmed a paper
compari son of ximelagatran to placebo by factoring
in the results of the six prior stroke prevention
trials. W obtained original data fromthose
trials to utilize the sane endpoint events as in
SPORTI F. Denographics of patients in these trials

were simlar to those of SPORTIF patients.
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In these cal cul ations, SPORTIF Il and
SPORTI F V separately denponstrated statistically
significant risk reductions for xinelagatran
relative to putative placebo, as did the pool ed
SPORTI F data. Xinelagatran works as an
anticoagul ant in this population.

As before, here we see differences in
primary event rates according to denographic
subgroups. These pooled results reveal no
di screpanci es in any particul ar subpopul ation,
including the elderly, wonen, the obese, and those
wi th poor renal function

In conclusion, for atrial fibrillation
each of two trials independently nmet its objective,
denonstrating that 36 nilligrans of xinelagatran
taken twice daily prevented stroke and systenic
enbolismto an extent simlar to that of
wel | -controll ed anticoagul ation with warfarin.

For |ong-term secondary VTE prevention,
the THRIVE Il trial denonstrated that 24
mlligranms xinmelagatran twi ce daily prevented VTE

recurrence conpared to pl acebo.
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And in total knee replacenent surgery, the
two i ndependent EXULT trials showed that 36
mlligrans twice daily prevented VIE and all -cause
mortality better than dose-adjusted warfarin.

Based on five pivotal trial, each the
largest inits field, involving nore than 12, 000
patients, these data establish the effectiveness of
xi mel agatran as an oral anticoagulant in a variety
of patient populations at high risk for
t hr onboenbol i sm

Dr. Sunita Sheth will next address
particul ar safety aspects of adm nistration of
xi mel agatran for these indications.

DR. BORER  Thank you very mnuch, Jay.

Again, we'll take a minute to see if
anyone has any issues that require clarification
Clearly, we are going to talk about or probably
we're going to be tal king about the selection of
the delta for the noninferiority trial, but | don't
want to get into that discussion now. W have sone
extraordinary statistical fire power here between

Tom on the comittee and Ll oyd Fisher and Jerry
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Faich sitting over there and the FDA statisticians.
I think we'll wait on that until after all the
presentations, including the FDA presentations,
have been nade. But if we have any issues of fact
that need to be clarified now, let's do it.

Jonat han?

DR SACKNER- BERNSTEIN: I n the FDA
briefing document, it points out that there were
patients who were withdrawn fromthe study for whom
there is not information about whether they
underwent or suffered any events. |If that's
correct, please clarify, because it |ooks as though
fromthe study flow that that means in SPORTIF V as
many as 15 percent of the patients we basically
woul d not have any clinical outcones data avail able
fromthe point in time when they withdrew [Is that
correct?

DR, HORROWN We followed up on all of our
patients in the SPORTIF IIl and V trials to the
greatest extent possible, and, in fact, after we
were done with our followup, at the tine of fina

closure, locking the database, we were left, out of
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7,922 patients, with only 63 patients about whom we
were unsure of their final status.

DR SACKNER- BERNSTEIN:  So that woul d nmean
that the FDA briefing docunent is incorrect,
because the FDA briefing document states that--and
I"m 1l ooking at page 36 of the clinical review from
Cardi o/ Renal Division. It says in the first
par agr aph that patients that were discontinued from
study nedication and withdrew from study were not
followed for primary efficacy endpoints or death.
And then as you turn to page 45 with the patient
di sposition in SPORTIF V, it |ooks as though
there's 300 study wi thdrawals fromthe xinel agatran
group and 286 fromthe warfarin group. So that
means that about 15 percent woul d have inconplete
clinical outcones data, but you're saying there's
only 63.

So could you explain for us where the
di sparity should be settled?

DR HORROW It is conceivable that there
is a msinterpretation of the term"study drug

di scontinuation" and "wi thdrawal from study." More
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l'ikely, the m sunderstanding nmay accrue fromthe
followup efforts that we made to ascertain the
vital status of every patient in the SPORTIF
trials.

We followed up on every patient, aside
fromthe 63 that | just nentioned, and are
confident in their vital status, know ng whether
they were alive or dead, whether they had a stroke
or not, in our database.

DR FLEM NG Could I just clarify? So
assune what you then did is you defined a date of
data lock or closure where on that cal endar date
you wanted to follow all patients relative to their
survival status and stroke status. Are you saying
then for all but 63 patients you knew their
survival status and stroke status as of that
cal endar date for data | ock?

DR HORROW Exactly, and that would be
the data | ock date for each respective
trial--SPORTIF Il and SPORTIF V. That is correct.

DR BORER  Steve?

DR. NISSEN: | want to nmke sure
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under st and how you mai ntai ned the blind,
particularly in SPORTIF II11. Cbviously with
warfarin, you may require frequent dose adjustnents
and so on. So in the open-label, particularly
SPORTIF 111, how did you maintain--in both trials,
I"d like to understand the procedures that were
undertaken. | guess in the open-label trial there
was no blinding, right? The physicians and
patients knew what they were receiving; is that
correct?

DR. HORROWN In the open-label trial?

DR NI SSEN:. Yes.

DR. HORROW It was open-|abel dosing, and
so you are correct that the physicians and the
patients knew the drug, and the evaluators, the
neurol ogi sts locally, and the central adjudication
comrmittee were blinded and didn't know.

DR. NI SSEN. Ckay, | understand. And
SPORTIF V, then, how did you adjust warfarin and
mai ntain the blind? Explain to me how that was
done.

DR, HORROW It was quite tricky and
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involved quite a bit of work on the basis of the
investigators and quite a burden for the patients.
In SPORTIF V, all of the INR val ues were obtained
in alnmost all cases by only two
| aboratories--that's an incredi bl e degree of
standardi zati on for thronbopl astin--either the
centralized | aboratory or a point-of-care machine
that had standardi zed cards.

In each case--well, for the point-of-care
machi ne, a coded nunber was produced by the
machine. That was called in to a centra
randomni zation area, and that service then faxed to
the site either the true INR value if the patient
was really in the warfarin group or a shamed | NR
value if the patient was truly taking xinel agatran
So the site was unaware when it received the fax
what group the patient was in.

If the test was done at the centralized
| aboratory, then the centralized | aboratory
Ii kewi se sent the results to the IBRS site, the
speci al i zed service, which then, again, faxed

either the shammed or the true INR value to the
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site.

DR. NI SSEN: And then dose adjustnents,
how were those then made? | nean, obviously sone
of the patients needed a dose adjustnent, so what
happened t hen?

DR HORROW Well, as you know, for
xi mel agatran or its placebo there were no dose
adjustnents. But for warfarin or its placebo, each
i nvestigator adjusted the dose based on their usua
practice considering the patient and the I NR val ue
or shamred val ue--they didn't know which it
was- -t hey'd received by fax.

DR NI SSEN: So there was no--it was al
done per |ocal physician practice. There was no
standard applied to how dose adjustnents were nade.
Is that right?

DR. HORROW That's correct. W did not
require all the investigators to adjust their
patients' warfarin doses agai nst sone standard
This was to be a very real-world--as rmuch as we
coul d--type of adjustnent in ternms of warfarin or

shamred dosi ng.
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DR. NISSEN. And | assune the reason you
didn't do that in SPORTIF IIl was that you just
felt it was too difficult.

DR. HORRON In SPORTIF II1l, the
i nvestigators were very unconfortable with blinded
anticoagul ation testing and were unwilling to nove
forward in that regard.

In SPORTIF V, our North American
i nvestigators enbraced the random zati on sonewhat
more willingly.

DR. NISSEN. So you tried to do SPORTIF
I'l'l blinded but they wouldn't go along with it? |
don't understand exactly what happened.

DR. HORROW It was not possible to get
the investigators in SPORTIF Il to nove forward
with the blinded testing and anti coagul ati on.

DR. NI SSEN: You attenpted it, and then
they weren't able to conply. |Is that what
happened?

DR. HORROW At an investigators neeting,
there was--

DR. NI SSEN: A rebellion.
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DR. HORROW There was ho support.

DR. BORER Ckay. Bill? And then we have
Tom and Al an and John.

DR H ATT: A conment and a question. In
the knee repl acenent studies, you comented that
you achieved a rapid increase in INR and that it
was 2.4 at day 3. And | just want to comment that,
you know, there's an associ ati on between
antithronbotic and anti coagul ant effects of
warfarin. It takes 4 to 6 days for Factor Il to be
depleted, so that's a fal se sense of security
around the neasurenent of the INR They're stil
not antithronboti c.

So ny question is: If you take the
three-quarters of patients at the end of that study
who were, quote, therapeutic versus the one-quarter
that were not, did you |l ook at a subgroup anal ysis
around difference in VIE rates at the end of that
time? Wre the patients who were, in fact
t herapeutic by that number equivalent in terns of
VTE rates conpared with the patients who were

sub-t herapeutic?
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DR HORROW M understandi ng of the
question is did we perform a subgroup anal ysis near
the end of the treatnent interval regarding
patients--or based on the actual INRs of the
patients. W do not have that analysis.

DR H ATT: | think the specul ation would
be that the differences would be erased in those
who were therapeutic, and a major difference
between treatnments woul d have been in those who
were sub-therapeutic. That was ny question

DR. HORROW This is quite possible, and
it's inmportant to understand that the EXULT trials
m m cked warfarin administration in the orthopedic
surgery realmas it is currently practiced today in
the United States. And so it was a very rel evant
way to |l ook at the effects.

DR. BORER:  Tonf

DR PICKERING Can you tell us how the
INR control rates in the SPORTIF trials conpared
with the sanme rates in the six
war f ari n-versus-pl acebo trial s?

DR. HORRON The INRrates in the six
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i ndex trials had sonmewhat of a spread, as would be
expected, and it's actually possible to see that as
the INR rates are better in some of those trials,
so are the results in terns of the decrease in the
warfarin event rate. And our results for INR
control were really quite in the mddle, 2.5,
2.4--could we have the previous slide, please? |
can show you some data on them

This would be for SPORTIF V, summary
statistics. Please note in the middle colum
| abel ed xi nel agatran, we are | ooking at shamred
val ues, and you will note that we have 2.5 at 3
mont hs for xinmelagatran and 2.4 for warfarin, at 12
months simlarly, at 24 nonths simlarly--right in
the middle of the desired interval. And, of
course, the other thing that you night note here is
that there is a threshold of 4.0 for the shamed
val ues to ensure that no shamed val ue ended up
putting a patient unnecessarily in the hospita
because of an el evated shamred I NR

Nevert hel ess, as you can see by the ranges

here, it's quite clear that the investigators would
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be unable to determi ne whether a patient were in
one group or the other.

DR. PICKERING That really wasn't ny
question. | was asking if there are conparable
data for the six warfarin placebo trials.

DR HORROWN | don't have those data
avail abl e to show you at this tine.

DR. BORER | think they're in one of our
two books, Tom

DR. HORROW | believe they may be in the
briefing docunent.

DR BORER If | remenber correctly, they
do show a fairly w de range, as you might expect,
but we can get those data.

Ckay. Al an?

DR. H RSCH. | have two questions. One is
to follow up Steve's question regardi ng the SPORTIF
Il blinding. | just always believe it's terribly
i mportant to have blinding as a conponent of mgjor
pi votal trials, acknow edging that |lack of blind
can really alter outcones in unexpected ways. So

want to just run this through one nore tine.
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Pitying the investigators that woul d not
go along with your request, the patients knew their

study assignnent, correct?

DR. HORRON In SPORTIF I11.
DR HRSCH In SPORTIF I11.
DR HORROW That's correct.
DR. H RSCH. The physici ans--
DR. HORROW The patients knew their

assignnent, as did the principal investigators.

DR H RSCH: And coordi nators.

DR. HORROW That's correct.

DR H RSCH. So how woul d we have any
confidence that the adjudicating neurol ogi st would
have any blind maintained at all?

DR HORRON Wl | --

DR H RSCH. | worry.

DR. HORROW  Your point is well taken that
that cannot be assured with certainty. W can say
that there were efforts nade to nake sure that the
neur ol ogi st was not told on purpose the assignnent
of the patient, and we know al so that all nenbers

of the central adjudication conmittee, which
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eval uated all the endpoint events upon which the

results are based, did so in a totally blinded

f ashi on.

DR HIRSCH: | guess if there was
concordance between those two groups, |'m somewhat
sati sfi ed.

Let me cone back with a foll ow up question
for EXULT, if | could. The data that we have
denonstrates benefits of xinelagatran versus
Coumadi n preventing DVT in this population at risk
after total knee replacenment. And as we'll discuss
| ater, nost of that data is regarding distal DVT
which | do care about. But in the database, do we
have any evi dence, quality-of-1life measurenents,
girths, anything that denonstrates a clinically
rel evant effect for the patient? |In other words,
in the absence of venographic surveillance, would
the patient know there was a difference in outcone?

DR HORROW 1'd like to ask Dr. Scott
Berkowi tz, who is the nmedical director for that
particular trial, to address that issue. Dr.

Ber kowi t z?
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DR BERKOWTZ: H . Scott Berkowitz,
AstraZeneca. There was not any type of
quality-of-life assessnent in this short-term
trial. The synmptomatic events were collected as
well, including distal, proximal, and PEs. They
were low, as they are in TKR trials and did not see
a difference, a statistical difference.

DR. BORER There was a question | was
going to hold until the end, but it seens to be
rel evant right here in view of Alan's point. You
probably have a back-up slide, and Al an just
suggested that he probably has the data off the top
of his head. But can you tell us, anpbng people
historically fromolder trials where data woul d be
avai | abl e who have asynptomatic distal DVT and who
aren't treated, what's the risk of subsequent
t hr omboenbol i ¢ events during sone foll ow up period?

DR BERKOW TZ: Well, we don't have the
greatest data on that, unfortunately, in the
literature. Wat we know is that 10 to 20 percent,
dependi ng on what you're readings--there are only

three or four studies--do propagate fromdistal to
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proximal. W know about 5 percent propagate to PE
W don't know the actual recurrence rate of what
further DVTs would be after, say, 6 nonths. W do
al so know that post-thronbotic syndrone occurs in 5
percent of patients in 2 to 7 years after tota

knee repl acenent. Those are the real data that we
have. Not an area well studi ed.

DR BORER  Jonat han, and then Steve.

DR SACKNER- BERNSTEIN: | noticed that in
the trials for the study flow of patients in
several of your trials, including THRIVE, both
EXULTs, and SPORTIF V, that there is a nunber of
patients listed as being enrolled and then a second
nunber of patients listed as being random zed. And
there's very little information in either the FDA
or the sponsor's docunments about what happened to
those patients. So |I'mwondering if you could
describe it because in each of the cases you're
| ooki ng at probably in the range of 10 percent of
the patients who are enrolled that don't make it to
randomi zati on.

DR BERKOW TZ: Maybe I'Il first try to
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answer for the EXULT and THRI VE, and then ask Dr.
Horrow for atrial fibrillation

For the EXULT trials, patients were
enrol |l ed, nmeaning that they were seen as an
outpatient up to a nonth before the procedure, and
then would cone into the hospital, and if they had
the surgery of interest, which was prinmary tota
knee repl acenent, then would be random zed,
assuning they went through the eligibility
criteria. The npbst common reason patients woul dn't
go fromenrollnent to random zation is that either
the--there were two: one, that the surgery was
cancel |l ed, and then the patient wasn't reschedul ed
for the procedure--excuse ne, for the study, but
did do the procedure; the other was that with these
trials rapidly enrolling, we had many people |ined
up but then the study--we reached our enroll nent.
Those were the two maj or causes.

For the THRI VE study, these were patients
who had acute events for 6 nonths treated acute DVT
and then went on to a 6-nonth--either placebo or to

xi mel agatran 24-milligramarm and nost of these in
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terns of just taking a | ook here--1 can just show
you what we've got in ternms of that. In terns of
the ones that were not random zed, there were 123
of those patients, and nost of this turned out to
be eligibility not fulfilled or w thdrawn consent.
And that is a comon thing that patients m ght
think nore about the study if they want to
participate in such a long-term-and then | could
turn it over to Dr. Horrow.

DR HORROWN In the SPORTIF trials, the
maj or reason why patients were enrolled but not
random zed was because of the failure of an
eligibility criterion; in particular, the major one
was the ability to achieve two el ectrocardi ograns
denmonstrating atrial fibrillation in the manner
specified. And as a result, the principa
investigators did not enroll a nunber of the
patients whomthey at first thought were good
candi dat es.

DR. SACKNER- BERNSTEIN: Can | just follow
up? One quick point in followup. 1In the patients

enrolled in SPORTIF where many of them were com ng
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of f the vitanin K antagoni st, how many--even if it
was a minority, how many of those patients had sone
sort of clinical event that |ed themnot to be
randoni zed?

DR. HORROW | understand your interest is
in seeing what happens to the patients who cane off
of vitamin K antagonist in the enrollment period,
did they happen to have events. | believe that we

have sone data on that, although | can't say for

sure that all of these did not enroll. They nmay
have had an event after enrollnment. |If you'll just
give ne a nonent, |I'll see if we can find these

dat a.

Yes, thank you. Here we see the nunber of
patients with primary events who had an event
wi thin 30 days of discontinuing study drug, and
this would be either the xinmelagatran or the
warfarin group. And this would be during the
course of the trial. As you can see, there's not
much di fference between the two groups.

I think this nay address the question that

you're getting at, which is what happens when

file:///C|/Dummy/0910card.txt (81 of 414) [9/16/04 12:31:35 PM]



file:///C|//Dummy/0910card.txt

patients discontinue their anticoagul ant.

DR. SACKNER- BERNSTEIN:  Well, actually, |
find that reassuring, that information, but really
what | was getting at was the inpact of the
strategy that would be proposed based on the study,
which is you have a patient who's on long-term
warfarin and you're going to convert them
potentially to a new agent. There's a period that
woul d be foll owed where there's a transition, and
I"d like to know if that transition period is a
period that could be associated with risk as well.

DR HORROW | understand better. Thank
you. Here are sone data from SPORTIF |11 | ooking
at primary events within 7 days of random zati on.
There were three patients who had a prinmary event
inthe SPORTIF Il trial within 7 days of
random zation, and, of course, the patients taking
VKA--all patients had to stop their VKA in order to
begi n randomi zation. And there were two events in
the warfarin group and one in the xinel agatran
group.

DR BORER  Steve?
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DR NISSEN: | want to cone back to the
bl i ndi ng i ssue again, and we've been danci ng around
it solet nme just cone to the point.

Sonet hi ng extraordi nary happened in
SPORTIF Il and SPORTIF V. In SPORTIF II1, |1
cal cul ate a hazard ratio of 1.39, 1.40 that's in
favor of xinelagatran. And in SPORTIF V, the
hazard ratio is 1.35 in favor of warfarin. And so
you have al nost a conpletely opposite effect on the
poi nt estimates, which, you know, is really unusua
when you consider the simlarity of the trials.

So we're al trying--we're all sitting here
| ooking at the briefing docunent, and we're trying
to figure out what could possibly have happened
here so that, you know-1 nean, there's essentially
a 39-percent greater risk for warfarin in SPORTIF
Il and a 39-percent greater risk for ximnelagatran
in SPORTIF V. And the only big difference in the
two trials is that one was blinded and one wasn't.

And so nost rational people who | ook at
that would say, well, we're going to believe the

blinded results, we're not going to believe the
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unblinded results. And so this is a rea

credibility issue, and | think we mght as well

just put it on the table and get your reaction to

it.

DR. HORROW In fact, there are many
di fferences between SPORTIF |11 and SPORTIF V that
are confounded with the open-1|abel and doubl e-blind
nature of those two trials. The first and forenost
i s geography, nanely, that one study was conducted
in Europe and Asia and the other in North Anerica,
and practice issues may pertain.

Secondl y, although SPORTIF V patients nore
of ten had hypertension, their blood pressures were
6 nmnercury | ower, on average, than patients in
SPORTIF 111.

And, third, there was an artificially
intense control of INRs in SPORTIF V relative to
SPORTIF 111, because in SPORTIF 11l there were over
270 clinical |aboratories conducting I NR
measur enents, but there were essentially two in
SPORTI F V, achieving sone kind of standardization

that is difficult to quantify.
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Anot her aspect that is inportant to
consider is that the ximelagatran rates were
identical in the two trials. And in the warfarin
trials--1"msorry, inthe tw trials, the
xi mel agatran rates were identical, about 1.6. The
warfarin rates appear disparate. But those rates
are actually within the range of rates that are
seen in prior stroke prevention trials.

What we nmay be | ooking at here is another
mani festation of the variability of warfarin. This
slide shows in yellow the warfarin rates fromthe
six index trials, in orange the two rates fromthe
SPORTIF trials, and in dark brown the nmeta anal ysis
rate for the trials in yellow And as you can see,
the SPORTIF rates are within the range of the
warfarin rates fromthe previous trials.

I hope that gives some perspective.

DR FLEM NG Could you put that slide up
again? Can | follow up?

DR. BORER  Sure. Let ne just put some
ground rul es here, though. Steve has highlighted

what will be one of the key issues for discussion
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|ater on, and rather than get into it in great
detail here and get bogged down for the next hour,
perhaps we can deal only with issues of fact, and
then we'll get into the evaluation of those facts a
little bit later.

But with that in mnd, go ahead, Tom

DR. FLEM NG |If you could put that slide
up, | just think for clarification, | don't think
that the point you just raised really answered
Steve's question. Steve's question had nore to do
with the heterogeneity in the relative risk
estimate across to pivotal studies. This is
getting at the heterogeneity of the control arm
event rates across trials. And, in fact, those are
di fferent phenonmenon. This really gets at the
unreliability of noninferiority conparisons because
of this tremendous heterogeneity, which is a
separate issue.

Wiile | have the m ke, could | ask a
question that | had in mnd? That is, one of the
things that's always concerned nme in trials with

venograns is that we end up with a lot of nmissing
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data, far nmore than what this committee woul d be
used to accepting in a manner to maintain integrity
of random zation. | think you had 20 and 15
percent, respectively, nissing the outcone
assessnents in EXULT A and EXULT B.

Wth that in mnd, and also wanting to
really focus on what are not surrogates but true
clinical endpoints, endpoints that reflect tangible
benefit to patients, | struggle to | ook for what
are those neasures that are really tangible that
are neasured uniformy in patients. Could you show
Slide CE-19 as we |look at EXULT A and B? Two of
these neasures are pul nonary enbolism and death
that shoul d be assessed, |'m assum ng, and
available in all patients. Your survival figures
here reflect, if | pool here, five deaths agai nst
three. The agency on page 26 of their briefing
docunent has ten against four, so you're m ssing
five deaths in the Exanta arm and one in the
warfarin arm Could you clarify that discrepancy?

DR HORROW If | may first address the

i ssue of the heterogeneity, then we can go on to
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the issue with EXULT.

If I'"mnot mstaken, you're referring, in
terns of the heterogeneity in SPORTIF, to what may
be called a study by treatnment interaction, the
difference in sanpling and getting one set versus
the other. And | think it's inportant to
understand that in each case, noninferiority was
satisfied; that is, |ooking at the data just in
those terns and how t hose nunmbers are sorted does
not take into account the noninferiority design of
the trials and that the success is determ ned by
whet her or not it neets the noninferiority
criterion.

The heterogeneity result which we've
| ooked at is not robust to sensitivity anal yses
like the primary results are robust. So, for
exanple, if one looks at primary events plus
all -cause nortality, which was an endpoi nt
suggested by the agency, the heterogeneity
di sappears and the p value is 0.23. And if you
| ook at ot her prespecified outconmes, such as mmjor

bl eedi ng, there's no suggestion of disparity there.
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The heterogeneity p value is 0.81. For total
bleeding it's 0.275.

And so we view the idea of disparate
results in the two trials with some suspicion and
think that we need to be very careful how we
interpret those primary results in terns of being
di sparate or the same. W view them as sanpling
fromthe sane pool and getting two separate results
and that the best estinmate of the data cones from
pool i ng.

I'"d like now to--

DR FLEM NG G ven that you didn't answer
my question and you provided a different answer,
let nme respond to the answer you just gave. The
question that Steve asked is why was there such
het erogeneity in relative risk estimates. The
answer that you gave was there's a lot of
het erogeneity in the control arm in the warfarin
rates across trials. Logically, | would assune
that if you' re saying when the warfarin rate in
truth is different across trials, we should expect

a different treatnent effect, it really nmakes ne
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worry about doing a noninferiority trial where you
have to rely on historical evidence.

Coul d you answer, though, the question
that |'d asked here about the di screpancy between
your data here and the FDA briefing docunent?

DR HORROW |'d like to ask Dr. Scott
Ber kowi tz, who was the nedical person for this
particular trial, to address this issue.

DR BERKOW TZ: Yes, Scott Berkowtz,
AstraZeneca. | just wanted to say in terms of the
venography rate--1 have the data to show you, but
in terms of venograph, these two trials had the
hi ghest adequacy of evaluability ever done in
clinical trials for pivotal purposes.

DR. FLEM NG That may be, and yet the
reality is we're still lacking 15 to 20 percent of
our random zation cohort, and we no | onger are
assured of integrity of random zation. So could
get the answer to ny question?

DR. BERKON TZ: So for what you saw, those
data that you saw in the briefing packet were for

the overall study, so you can see it's ten and
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four, but 1'mgoing to--could | have the next
slide?--show you the breakout for treatnment, which
is the prinmary endpoint--

DR FLEM NG So, in fact, what | do want
is the entire study, ten and four. So is the
clarification CE-19, then--

DR BERKOW TZ: Could we go back?

DR. FLEM NG Then the reason CE-19 is
| eaving out the five deaths and one death is that
t hose occurred in the non-80, 85 percent?

DR. BERKOW TZ: The deaths--1'm sorry.
Say that again? |'msorry.

DR. FLEM NG What is the reason that your
slide here | eaves out five deaths and one death?

DR BERKOW TZ: That slide showed the
primary endpoi nt which included the treatnent
period of day 7 to 12 days as opposed to the
overall, which showed only this study and the next
one, if you want to see the breakout.

DR FLEM NG Good. And so that is--could
you show it agai n?

DR. BERKON TZ: Oh, yes. Can | see the
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next one? Thank you. W want to see now the
breakout between the treatnent--

DR FLEM NG So that the total deaths are
as here, they are as there in the FDA briefing
docunent, ten against four in the wong direction
And pul nonary enbolismis, according to the FDA
briefing docunment, four against five as reported by
t he FDA.

DR. BERKON TZ: Yes. Well, you can see
down--for the treatnent period, as you can see,
there was one in the xinmelagatran 36 group and none
inwarfarin. During the followup period, there
were four in the xinmelagatran group and zero in
war f ari n.

DR FLEM NG And so in an ITT analysis
that does include all patients and focuses on,
anong the nost clinically rel evant endpoints, death
and pul nronary enbolism it appears that there are
actually nunerically an excess of events in the
Exanta group. By ny count there are 15 events
agai nst 10 events, and that's your nunbers as well.

Is that correct?
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DR. BERKOW TZ: Well, except that the
nunbers that you're seeing in followup are after
patients are off treatnent but they get seen in 4
to 6 weeks.

DR FLEM NG | want ITT, and that's what
it looks like. 1Is that correct? It's 15 against
10 in the wong direction? Just is the FDA sumrary
correct on page 267

DR. BERKOW TZ: Yes.

DR. FLEM NG And one other quick
question, if | could. Again, wanting to try to
focus on an ITT of a critical endpoint, all-cause
mortality, in THRIVE Il could you show us the ITT
summary? This is the placebo-controlled trial
where we see a substantial efficacy result on the
synptomatic endpoint. Could you show us the ITT of
the survival curves for that trial?

DR. BERKONTZ: |'mnot certain--did you
want to see the slide that we showed for the
original presentation?

DR FLEM NG | believe it's corresponding

to the page 7, Figure 1 in your briefing docunent.

file:///C|/Dummy/0910card.txt (93 of 414) [9/16/04 12:31:36 PM]



file:///C|//Dummy/0910card.txt

DR BERKOW TZ: Let ne bring that up. |
just want to be sure it's the same one that we saw

DR FLEM NG The one that | amin
particul ar | ooking for here, because that figure
includes all the data fromall the trials, is in
particular THRIVE Il with ITT anal ysis of
mortality over the tinme frame that you foll owed
these patients.

DR. BERKOW TZ: Yes, okay, and that's what

we were--yes, |I'msorry. So here you go. This is
the slide.

DR FLEM NG Mortality.

DR. BERKOW TZ: Yes.

DR. FLEM NG All-cause, ITT.

DR BERKONTZ: |'msorry. | still don't
under st and what you--just the nortality slide?

DR. FLEM NG Yes, as you have in Figure 1
of your briefing docunent.

DR. BORER  You wanted to see only for
THRI VE, or you wanted to for the--

DR. FLEM NG Either way, if you--okay.

DR. BERKONTZ: This is the slide in the
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briefing docunment that you're speaking of with al
the nmortality.

DR FLEM NG Ckay. And could you--so the
THRIVE is, in fact, the--

DR. BERKON TZ: |'msorry, yes, the THRI VE
is the | owest curve there, the xinelagatran versus
pl acebo in the | owest group

DR. FLEM NG And so essentially, while
I"mfocusing on THRIVE, the evidence here woul d
suggest, even in placebo-controlled conparisons,
there's strong suggestion of no differences in
survival .

DR. BERKON TZ: Well, | nean, they're
|l ower with the xinelagatran group, but not a strong
di fference.

DR FLEM NG |I'msorry. | don't--the
curves | ook overlapping in the THRIVE I1l, and in

the other studies they are very overl apping as

wel | .

DR. BORER:  Steve?

DR. NI SSEN. Yes, | just had one nore
question, still trying to probe to understand the
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di fferences between SPORTIF Il and SPORTIF V.
Coul d you show us the INR values, that is, the
degree of anticoagulation control in SPORTIF I
and SPORTIF V for the warfarin arns.

DR. BERKONTZ: 1'll ask Dr. Jay Horrow to
present that.

DR HORROWN |I'msorry. | missed the |ast

two words in--

DR. NISSEN. Yes, | just want to see in
the warfarin armof the trials, | want to see what
the INRs | ooked like in SPORTIF 11l and SPORTIF V.

DR, HORROW Ckay. | believe these data

wi || address your question. There were al nost
100, 000 different INR values, and this summary
per haps hel ps. Here we have SPORTIF II1 and

SPORTIF V and the percentage of time in specific

ranges.

DR. NI SSEN: It does.

DR. HORROW Ckay. Thank you.

DR. BORER A final question of fact,
Jonat han?

DR SACKNER- BERNSTEIN: | think the key
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thing is that all of the slides that show ITT are

not true ITT analyses. |It's not just THRI VE
THRI VE and EXULT, and they list that in the
briefing docunment. There are a |ot of nunbers
where those are different, so we should just

interpret it that way.

DR FLEM NG It was part of the reason

for my asking the question. | wanted to get a
verification that we were bei ng shown, for

endpoi nts such as nortality, a true ITT. And |

understand that they're telling us they are show ng

us a true ITT where you have uniformfoll ow up

through a given cal endar date at which the study
data freeze woul d have occurred, and you woul d have

conplete followup on nortality for all patients.

Is that what that Figure 1 showed?
DR. HORROW  Yes.

DR. BORER (Ckay. Thank you, Jay.

DR HORROW May | introduce Dr. Sunita

Sheth, who will discuss particul ar aspects of
safety for xinel agatran.

DR. SHETH: Good norning. |'m Sunita
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Sheth, Senior Director of dinical Research at
AstraZeneca.

You' ve just seen the efficacy data
supporting the benefit of xinmelagatran as an ora
anticoagulant. [|'Il now review the clinical safety
date. The analysis cones froma |l arge data set
with nmore than 30,000 subjects, nmany of the
patients invol ved having serious underlying di sease
and receiving multiple drug therapy.

First, I'lIl discuss by indication the
adverse events and bl eeding profiles. Efficacy for
any anticoagulant is bal anced by risk of bleeding.

I ndeed, bl eeding and the prevention of thronbosis
derive fromthe sanme action of drug. That's why
bl eedi ng was a prespecified endpoint in the pivota
trials. And major bleeding was adjudicated in a
bl i nded fashion in all Phase Il and Phase 11
trials. Then I'll focus on two specific topics:
myocardi al ischemic events and the hepatic
findings. Finally, 1'll conclude with a revi ew of
overall nortality and summari ze the key points for

each indication.
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It may help if | display how we've
organi zed the large data set. It divides logically
into three groups: Phase |, surgical, and
nonsur gi cal popul ati ons. The Phase | popul ati on,
composed primarily of healthy volunteers dosed for
up to 8 days, didn't present any safety signals.
Surgical patients, nostly fromthe orthopedic
studies with dosing up to 12 days, have different
safety issues, in particular, perioperative
bl eedi ng, and so they are reviewed as a separate
group.

The nonsurgical population prinmarily
received drug for nore than 35 days and provides
the core safety evaluation of |ong-term dosing,
with exposure up to 4 years. Each popul ation poo
is large, allowing a detail ed assessnent of safety
in each case

I will first reviewthe safety for the
surgical indication. The North Anerican surgica
popul ati on has been terned "the warfarin conparison
pool" and provides the safety data for the

i ndi cati on under consideration today, with
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post - operative dosing of either oral xinelagatran
or warfarin after total knee replacement surgery.
This pool includes data fromthree Phase II
trials: the two EXULT trials as well as an earlier
study evaluating 24 mlligrams versus warfarin.
Overall, it includes 5,236 patients.

In all graphs, ximelagatran will be shown
in a shade of orange and the conparator in gray.
Here's the sunmary of adverse events for
the surgical pool. Both treatment groups showed a
simlar frequency and type of adverse events.
There didn't appear to be any dose response
conparing the 24- and 36-nilligramdoses. W can
| ook more closely at the EXULT trials where both
maj or and mi nor bl eedi ng events underwent
i ndependent adj udi cati on. Rates of nmjor bl eeding,
shown at the bottom of each bar, were 1 percent or
less in all treatnent groups, with no statistically
significant differences for mgjor bleeding al one or
for the conbination of major and m nor bl eedi ng,
for which respective p values are shown.

When you | ook at the data for the proposed
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36-milligramdose, there wasn't a difference in
surgi cal outcone paraneters, such as wound hemat oma
or intra-articular bleeding. Additionally, the
proportion of patients receiving transfusion and
the volune of transfusion were simlar in each
group.

Now, let me turn to the nonsurgica
patients who conprise the | ong-term dosi ng group
This group is called the | ong-term exposure or LTE
pool, with patients fromall the Phase Il and Phase
I'll studies conducted so far involving dosing
beyond a nonth's duration. 1In addition to patients
fromthe atrial fibrillation and venous
t hr omboenbol i ¢ secondary prevention indications,
we' ve included data fromtwo other disease areas
where significant trials have been conducted,
patients undergoing initial 6-nonth treatnent for a
venous thronboenbolic event and patients post-acute
coronary syndromes. The overall xinelagatran
exposure is substantial, a total of 6,768 patient
years, with a nmedi an exposure of 370 days.

Across this popul ation, doses between 20
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and 60 milligrams have been used, although the
majority of patients, 75 percent of them received
36 milligrans twice daily. The conparator group
i ncl udes both placebo as well as warfarin and is
terned "the conmparators' group.” In this group, 20
percent of patients received pl acebo.

I"1l now comment on the different
i ndi cati on pool s.

In the VTE extended prophyl axis pool, both
xi mel agatran and pl acebo groups denonstrate simlar
frequency and types of adverse events. The
i nci dence of serious adverse events and
di scontinuations was actually lower in the
xi mel agatran group conpared to pl acebo.

In the sane group, mmjor bleeding occurred
rarely, affecting six patients in the xinel agatran
group and five patients in the placebo group
Xi mel agatran and pl acebo groups also did not differ
with respect to nmajor or minor bleeding events.

In the atrial fibrillation pool, the sane
frequency and types of adverse events were recorded

in both the xinelagatran and warfarin groups.
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Di sconti nuations were higher in the xinelagatran
group, not because of synptoms but nainly due to a
prot ocol - mandat ed di scontinuation for ALT
elevation. |'Il discuss this in detail shortly.

In the atrial fib population, the rates of
maj or bl eeding with xinmelagatran did not differ
fromthose with warfarin. M nor bl eeding events
occurred quite often in these trials and for that
reason di d not undergo adjudication. Here we see
the event rates for patients with one or nore nmjor
or mnor bleeding events. Total bleeding occurred
significantly less often with xinelagatran than
with warfarin, with a p value of |less than 0.001.

Overall, with regard to adverse events and
bl eedi ng, xinelagatran conpared to well-controlled
warfarin follow ng total knee replacenent surgery,
compared to placebo and extended secondary
prophyl axi s of VTE, and conpared to warfarin in
atrial fibrillation patients denonstrated no
i mportant differences in adverse events, bl eeding
profile, or the safety profile of the 24- and

36-milligramdoses. |In addition, a detailed
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subgroup anal ysis for bl eeding supports the
proposed fixed-dose approach for all types of
patients studied.

I"lI'l now review two special safety topics,
coronary artery disease and the hepatic findings.
First let's address the coronary artery di sease
findi ngs.

The agency has noted a possi bl e inbal ance
in the frequency of nyocardial infarctions. Shown
here is Table 12 fromthe FDA briefing docunent.
The events shown here are investigator-reported
events. Note that the absol ute nunber of
myocardi al infarctions observed in the EXULT trials
was small, and there appears in a post-hoc analysis
to be a significant difference with a p val ue of
0.049. However, this difference is driven by a
single trial, EXULT A Furthernore, an anal ysis of
other coronary artery di sease events failed to
reveal any significant difference.

FDA Tabl e 40 shows investigator-reported
coronary adverse events fromselected trials from

the long-termpool. This analysis suggested an
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i ncreased frequency of total coronary adverse
events in the VTE treatment popul ation. Wen VTE
treatment and extended prophyl axis are eval uat ed
a post-hoc pooling and analysis, the p value is
significant for both myocardial infarctions and
other coronary artery di sease events. However,
this finding was not observed in the nuch | arger
atrial fibrillation pool. |In addition, the tria
in acute post-coronary syndronmes where benefit was
denonstrated is not included in this analysis. In
fact, when all three groups are pool ed, no
significant difference is observed for either
myocardi al infarctions or other coronary events.

In addition to the investigator-reported
events, the SPORTIF trials in atrial fibrillation
with an active conmparator, warfarin, and the ESTEEM
trial in the post-ACS setting versus placebo
provi ded an i ndependent and objective assessnent of
myocardial infarctions. |In fact, adjudicated
events in these trials represent over 90 percent of
all Ms across the program Here, evaluation of

the SPORTIF trials denpnstrated an identica
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i ncidence while the ESTEEMtrial denobnstrated an
actual reduction in myocardial infarctions.

It is also relevant in this context that
across the whol e program we have no evidence of any
rebound effects producing Ms after xinelagatran
treatnent was stopped.

So with regard to coronary artery di sease
adverse events, while a concern was raised
regarding a potential inbalance in events, a nore
conpr ehensi ve anal ysi s focusing on both
i nvestigator-reported and objectively assessed
events fails to identify an increased risk

I now want to turn to the unexpected
results, the hepatic findings, and present a
detail ed revi ew.

W' ve taken the findings very seriously,
and fromthe | arge database individual case
anal ysis and consultation with hepatic experts,
we' ve produced a thorough assessment. |'I|l first
review the | aboratory findings foll owed by the
adverse event data.

Preclinical toxicology and the Phase

file:///C|//Dummy/0910card.txt (106 of 414) [9/16/04 12:31:36 PM]



file:///C|//Dummy/0910card.txt

107

studies did not denonstrate any hepatic safety
i ssue. The surgical studies with up to 12 days of
dosing didn't show any hepatic changes with
xi mel agatran, just the well-recognized enzyne
el evation seen with heparin. 1In the first Phase |
| ong-term dosing study with xinelagatran in the
atrial fibrillation patients, a signal of an
asynptomatic increase in ALT greater than 3 tines
the upper limt of normal was noted. Therefore,
the standard | aboratory testing that was being
performed early in the devel opnent program was
increased in the Phase |11l studies.

The liver function testing panel consisted
of al anine anmino transferase, or ALT, aspartate
am notransferase, or AST; al kaline phosphatase, and
total bilirubin. These tests were perforned
monthly for the first 6 nonths of exposure, then
every 2 nmonths up to one year, and then quarterly.
In addition, weekly testing and di scontinuation
criteria were defined. These criteria were
strengt hened after one case of biopsy-docunented

hepati c necrosis.
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As nmentioned, there was no increase in ALT
greater than 3 tines the upper limt of normal in
xi mel agatran patients undergoing total knee
repl acenent conpared to warfarin during treatnent.
At the 4- to 6-week followup, there were eight
patients in the ximelagatran group and three in the
warfarin group that devel oped an increase in ALT.
In general, these increases occurred 3 weeks after
di scontinuation of drug. It's inportant to note
that two patients with the transam nase el evation
in followup in the xinmelagatran group had received
| ow nol ecul ar-wei ght heparin. The ALT elevation in
all patients but one in each group is docunented as
resolved. W believe that patients undergoing
orthopedic surgery with short-term dosing of
xi mel agatran are not at an increased risk of ALT
el evations or liver injury.

Now, | et me summarize the incidence of
enzyne el evations of the |ong-term exposure pool
The incident of ALT greater than 3 tines the upper
limt of normal was 7.9 percent for xinelagatran

conpared with 1.2 percent for conparators. |It's of
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interest to note that there was no difference
bet ween groups for isolated el evati ons of
bilirubin. The vast mpjority of these enzyne
el evations were asynptonatic.

Qur experience shows that the tinme
signature for ALT elevation follows a consistent
pattern. This graph depicts the nunber of patients
with first ALT greater than 3 tines the upper limt
of normal over tine. The y axis represents the
cumul ative risk of an ALT greater than 3 tines the
upper limt of normal and the x axis tine in
months. As can be seen, the occurrence increases
above background rates after 1 nmonth and approaches
background rates after 6 nonths. N nety-three
percent were detected during the first 6 nonths,
and 98 percent within the first 12 nonths.

I now want to turn to the disposition of
patients with an ALT increase. O the 546 patients
in the xinelagatran group that had an increase to
greater than 3 tines the upper linmt normal, 46
percent of patients continued to treatnent and

conpl eted the study. The other 54 percent
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di sconti nued study drug. Overall, 96 percent of
Xi mel agatran-treated patients returned to | ess than
or equal to 2 tinmes the upper limt of normal ALT,
regardl ess of continuation or discontinuation of
drug. O the 74 patients in the conparator group,
31 percent continued treatnent, and the other 69
percent discontinued treatnment. Overall, 93
percent of comparator-treated patients recovered.

The al gorithm allows continuation of
treatnent for mild and transient increases on drug.
These data denonstrate the reversibility of the ALT
i ncreases.

Pati ents who continued drug recovered by a
medi an of 28 days, and those who di scontinued drug
by a nmedi an of 40 days. Eighteen patients were
rechal l enged early in the program Only two
patients had a subsequent ALT rise. One pt with a
peak ALT of 10 tines the upper limt of normal was
rechal | enged after 65 days and did not have a
repeat elevation until 2 nonths later. The second
peak was at 3 tines the upper limt of normal, and

the drug was di sconti nued.
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The second patient did not have a true
rechal | enge, but had multiple epi sodes above 3
times the upper limt of normal, but overal
recovered with continuation of the drug. There was
no evidence in these or any other patients for an
i mmunoal | ergi ¢ response.

Hepatic experts that we consulted
suggested that the el evation of ALT greater than 3
times the upper limt of normal and clinica
jaundice, in the absence of an alternative
di agnosi s, can be considered a signal of severe
hepatic injury. W selected a nore conservative
definition to standardize the levels and tim ng and
included cases with ALT greater than 3 tines the
upper limt of normal and bilirubin greater than 2
times the upper linmt of normal, the latter
occurring within one nonth of the ALT rise.

A total of 37 patients, or 0.53 percent,
in the xinelagatran group had this concurrent
el evation of ALT and bilirubin, conpared with five
patients in the conparators' group, with an

i nci dence of 0.08 percent.
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Pl ease note that one additional case has
been included in this analysis at the request of
the FDA. W had fully docunented this case
involving a fatal G bleed in the subnission and
had al so highlighted it as a case of interest in
the safety review

I"l'l now review the outcone in patients
with a concurrent increase in both ALT and
bilirubin. Confounding di agnoses were noted in 25
of the 37 patients on xinelagatran. Seven patients
in the subset died of unrel ated causes. Twelve
patients did not have an alternative diagnosis for
the enzynme elevation. O these 12, two died with a
G bl eeding event and will be discussed shortly.
The ALT and bilirubin in all other patients
recovered. O the five cases in the conparator
group, four had an alternative diagnosis, and only
one had an unexpl ai ned i ncrease. Two patients died
from pancreatic cancer. The other patients
recover ed.

We have been investigating a possible

mechani sm for the hepatic changes, but so far this
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has not been elucidated. Preclinical studies
eval uating reactive nmetabolites, mtochondri al
dysfunction, and protein binding have not been
revealing. There is no evidence for involvenent of
the P450 system The asynptonatic and
nonprogressive pattern of ALT increase has been
noted with other drugs, including tacrine, |NH
am odar one, anong ot hers

W wanted to understand if there's a
subgroup that's at increased risk. Because the
nunber of patients with concomtant ALT and
bilirubinis so low, this analysis was perforned on
the occurrence of ALT greater than 3 tines the
upper limt of normal. Therefore, these results
should be interpreted with caution. A step-w se
| ogistic regressi on was perfornmed | ooki ng at
demogr aphic factors, statin use, and baseline
di sease. As expected, the npbst significant factor
in this analysis was xinelagatran treatnent with an
odds ration of 6.82.

O her factors that denonstrated

statistical significance all had an odds ratio of
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| ess than 2. These includes patients post-ACS,
patients being treated for an acute venous
t hronboenbol i ¢ event, body mass index |ess than 25
kil ograns per neter squared, and feral e gender
Statins and creatinine clearance were not
identified as significant factors.

The variable of ALT greater than 3 tines
the upper limt of normal is generally asynptomatic
and reversible. Therefore, this analysis does not
allow a prediction for those at risk for severe
liver injury. W are, therefore, recomending ALT
testing for everyone who starts |ong-termtreatnent
with xi nmel agatran.

Now let's | ook at the adverse event data
fromthese patients. No difference is noted
bet ween groups for clinical hepatobiliary adverse
events.

T2B I will now briefly review
three selected cases in the group of patients with
concomitant increase in ALT and bilirubin
associated with xinelagatran. These cases were

selected by the FDA as three deaths with associated
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severe liver injury. The first two cases occurred
on the first algorithm and the third case on the
second nore conservative algorithm The second and
third case did not denobnstrate conpliance with the
algorithmin effect at the time. The deaths in al
three cases are al so confounded by ot her factors.

In the first two cases, the ALT and
bi lirubin increase was unexpl ai ned, and the
term nal event in both cases was a G bl eeding
event.

The first patient, an 80-year-old mal e,
had a hepatic biopsy with docunented hepatic
necrosis about 1 nonth before death. This patient
had evi dence of decreased hepatic function.

However, the ALT was recovering when he died froma
perforated duodenal ulcer. This patient had been
on predni sone.

The second case presented hypertensive to
the hospital with an elevated ALT of 11 times the
upper limt of normal and a bilirubin of 1.4 tines
the upper limt of normal after missing two weekly

tests for an elevated ALT. The INR was 3.4 and the
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APTT was 69 seconds. Hi s |ast dose of xinelagatran
had been earlier that evening. The patient had a
prior history of duodenal ulcer and Bilroth |
anastonosis with bleeding at the site detected on
this adm ssion. During the 24 hours fromthe
adm ssion to death, the patient received nassive
transfusions. During this tine his bilirubin
increased from1l.4 times the upper limt of norma
to 9.4 times the upper limt of normal, with 50
percent noted as indirect bilirubin. At the tine
of death, the bilirubin was 7.3 times the upper
limt of normal and the ALT less than 2 tines the
upper limt of normal.

The third case was a death due to
fulm nant reactivation hepatitis B with an el evated
ALT upon study initiation. This patient was on two
i mmunosuppr essi ve drugs: predni sone and
azat hi oprine. X nelagatran was not discontinued
when the ALT reached greater than 5 tinmes the upper
limt of normal as recomrended. The patient had a
rapid and ful m nant course attributed to the

hepatitis B. However, the investigator could not
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rule out that the drug did not contribute to the
ful m nant course

To summari ze the hepatic findings, ALT
el evations greater than 3 tinmes the upper linmt of
normal occurred in 7.9 percent of
xi mel agatran-treated patients, occurring primarily
within the first 6 nonths. The elevations were
typically asynptomati c and reversible, wthout any
evi dence of an imunoallergic reaction. An
i nci dence of 0.5 percent of concurrent ALT greater
than 3 times the upper linmt of normal and
bilirubin greater than 2 times the upper limt of
normal was observed. EXxposure response suggests
that exposure is not predictive of individual risk
of transam nase el evation, and no patient subset
was identified to be at higher risk of devel oping
severe hepatic injury.

Based on the data, we are proposing ALT
testing in the label reflecting the nore
conservative testing schedule used in clinica
trials. To nmake sure that ALT testing becones the

standard of care with xinel agatran, we al so
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submitted a risk ninimzation plan which set out
our initial proposals to support ALT testing in
practice. This proposal was devel oped after
extensive external consultation and field testing,
but we recognize that it may need to be devel oped
further in the best interests of ensuring patient
safety. W have a neeting arranged with FDA on
this topic in the near future.

A few coments on the principles of our
Ri sk M ninmization Action Plan. The ultimate goa
of the plan is to prevent any hepatic failure
caused by treatnment with xinelagatran. To do this,
the Risk MAP will help to ensure conpliance with
| abel ed ALT testing recommendations. This proposa
was devel oped to provide access to xinelagatran by
those patients who will benefit while nininizing
risk. It targets patients, physicians, and
pharmaci sts. It has a strong educational focus and
i s enhanced with practice nmanagenent tools and
speci al packaging. |In addition, follow ng
di scussions with FDA, AstraZeneca wll be proposing

addi ti onal enhancenents to ensure our ALT testing
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recommendations are followed. Finally, we have
proposed continuous eval uati on of program
ef fecti veness.

AstraZeneca understands that the ful
benefit of ximelagatran can only be realized if it
is used in accordance with the | abel ed recomendati ons, and
to that end we are conmitted to
devel opi ng the specifics of the programin
consultation with the agency.

To conpl ete the assessnent of safety, we
will finish with the overall nortality in the
| ong-term exposure pool to get an overview of risk.
The patient population was prinmarily an elderly
popul ation with rmultiple conorbidities and
concurrent nedications. Despite an increase in ALT
in the xinelagatran-treated patients, no difference
in all-cause nortality was noted. DMortality was
simlar in the xinelagatran group conpared to
patients on pl acebo, patients on placebo plus
aspirin, and patients on warfarin.

Let me finish by summari zing the

benefit/risk comments for each indication.
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Xi mel agatran prevented venous thronboenbolism
and/or all-cause nortality conpared with warfarin
in total knee replacenment surgery with a nunber
needed to treat of 12. No difference was seen in
bl eedi ng, transfusions, or surgical outcone.

Xi mel agatran denonstrated cl ear benefit
over placebo with a nunber needed to treat of 10 in
the long-termprevention of recurrent VTE events.
This included a clinically inportant reduction in
pul nonary enbol us, a condition that can result in
serious norbidity and nortality. The incidence of
bl eedi ng was conparabl e to pl acebo.

Xi mel agatran was as effective as warfarin
in reducing the risk of stroke and ot her
t hronboenbolic events in patient with atria
fibrillation. Bleeding was |ower on xinel agatran
Wth regards to the hepatic findings, while the
risk per year for stroke or venous thronboenbolism
is continuous, the risk for an ALT rise and
subsequent severe liver injury is limted primarily
to the first 6 nonths of xinelagatran therapy. But

the protection froma thronmbotic event by
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xi mel agatran is continuous and consi stent over
time.

To aid effective nanagenent of the hepatic
risk, ALT testing will be recomended in our
proposed | abeling, and in addition, we have
submitted a Risk Mnimzation Action Plan which we
will discuss further with the FDA.

We concl ude that xinelagatran, the first
new oral anticoagulant in over 50 years, does have
a positive benefit/risk in each proposed indication
provided that the drug is used properly. W |ook
forward to your coments and further dialogue with
t he agency.

Thank you. 1'll take questions.

DR BORER. Dr. Sheth, | think we need to

take a break. |'ve been chastised when we haven't
done that. So we'll take a 10-m nute break, and
then we'll go on to the questions of fact about the

safety data, and | think we can then go on to
Jonat han Hal perin's presentation, and we'll just
make up the remaining FDA tine after the public

comments |later so that you can get your whol e
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presentation in.

So we'll take a 10-mi nute break right now.
Look at your watch because 10 mi nutes from now
we're going to start again.

[ Recess. ]

DR. BORER \While everybody is getting
back in here and sitting down--or not sitting
down--let me raise an issue for you to begin to
t hi nk about as people are coning back in.

Steve Nissen asked earlier about
phar macol ogi cal evi dence of rebound, and there
didn't appear to be significant rebound, although
don't know what that neans in the context of
studies with limted power. But there didn't seem
to be significant rebound of pharnacol ogi ca
effects, although the followup, as | recall, was
relatively short. So we don't know about |ate
phar macol ogi cal changes. But as | | ook at these
data fromeach of the trials, I"'mstruck with a
di fference between the on-treatment and
post-treat ment frequency of nmjor adverse

cardi ovascul ar events that |'d |ike to hear sone
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di scussi on about fromyou. |Is this real or is it
not? That is that if you | ook at the number of
myocardi al infarctions or other cardiac events that
occurred on xinel agatran versus the conparator, the
nunbers were different but not all that different.
It depended on the trial. It varied fromtrial to
trial, and we can tal k about that potential adverse
event disparity later. But |I'mconcerned or | want
to ask about sonething el se.

If you | ook at the nunber of events that
occurred on-treatnent, the numbers were relatively
close one way or the other fromtrial to trial to
trial. If you look at the nunbers that occurred
post-treatnent, the proportion of patients who had
events on xinelagatran in the post-treatnent period
was greater as a percentage of the whole than was
the case for any of the conparators. The
post-treatment events on warfarin or on placebo
were fewer as a proportion of the whole of the
total nunber of events in those conparator groups
than was the case with xinelagatran, and in sone

cases the post-treatnment events were nore frequent
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than the on-treatnment events with xinel agatran.
That's an observati on.

Have you noted that? And is that true?
And do you have anything to say about it?

DR. SHETH: The nunbers differ a little
bit between the different patient groups. So |et
me start first with the | ong-term exposure pool and
some of the specific populations within that pool

If we can take a | ook again at the--and
we're tal king coronary events, Dr. Borer?

DR. BORER Yes, we can limt it to
coronary events, however they're defined.

DR. SHETH. What you see is that, you're
right, there is a difference--1"msorry. Let's put
that up. You do see an increase--and these are
bot h myocardi al infarctions and total other
coronary artery disease events other than M
conpared in the VIE treatnent and the VTE extended
prophyl axi s conpared to warfarin. But these
nunbers are actually quite small. W' re talking
about a total of 16 patients here, 3, 16, 10, et

cetera, versus 1, 0, 12, 3.
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If we take a | ook at two popul ati ons where
you mght say that the risk is actually increased,
the atrial fib group had higher incidence of both
di abetes, hypertension, for exanple. You don't see
that--those events, again, plus that in the
post-acute coronary syndrome popul ation, which is
certainly a high-risk group for events. Can we
take a l ook at the next slide? 1'll come back to
the after-treatnment in a second

Ni nety percent of the Ms--and this was
during the trials--occurred in these two settings,
and you don't see a difference there, and you see a
benefit on treatnment w th xinel agatran.

But if we take a look, let's say, at the
post-acute coronary syndrome popul ation, again, a
hi gher-risk group, after treatnent stopped, the
i nci dence between those two groups was about 1.5
percent--1 think it's about 1.5 percent in both
groups.

DR. BORER (Ckay. |'msure you're right,
and the data you just showed | think are very

reassuring, and | think we all saw themin the book
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here. But, again, |'mnaking a slightly different
poi nt, and maybe the data aren't available or
aren't sufficient to draw a firm concl usi on about
t hem

VWhat | amtal king about is the proportion
of coronary events that occurred after stopping
treatment on xinel agatran as a percentage of the
total nunber of events compared with the portion
that occurred after stopping treatnent with
warfarin or placebo as a percentage of the total
nunber of events in those groups. | believe that
the proportion of events that occur post-treatnent
is higher in the xinelagatran groups across all the
trials, if you look at trial after trial, than is
the case for the conparators, which raises sone
question about the possibility of a rebound
phenonmenon or somet hing el se, sonme ot her
pat hophysi ol ogi cal process that's being allowed to
happen or occurring because of the use of the drug
once it's stopped.

DR SHETH: | understand what you're

asking. W don't have that specific analysis, so

file:///C|//Dummy/0910card.txt (126 of 414) [9/16/04 12:31:36 PM]



file:///C|//Dummy/0910card.txt

won't be able to address it at this noment. You're
asking for those proportions of patients after they
stop treatnent over the total nunber of events, and
right now !l don't have that analysis.

DR. BORER (Okay. You can pull it
together later, but it's in the books. If you |ook
at the data that are presented, if you |look at the
nunbers, that sort of junps out at you. So you may
want to |look at that, and you can talk about it
after lunch or sonething.

DR. SHETH  Ckay.

DR BORER Ckay. Well, why don't we go
on and see--Al an?

DR. H RSCH: Well, just one comment to
follow up Jeff, and if you're able to provide that
after lunch, | specifically would ask you provide
that not in the ACS popul ati on, because the
popul ation that will be exposed to this if this
drug conmes to nmarket that really is vul nerabl e that
I'"'m concerned about is that non-ACS popul ation

DR SHETH. Ckay.

DR HRSCH | don't want that to be a
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Band-ai d for a potential adverse effect.

DR. BORER  Steve and then Bill

DR NI SSEN. Just so you understand what
we' re concerned about--and several of us have made
this observation--it is that because xinel agatran
is a short-acting agent conpared to Coummdi n, our
worry is that when you stop the drug, there's sone
phenonmenon that goes on for a few days or a few
weeks in which a patient has increased vulnerability and
that that is the explanation for the
excess cardi ovascul ar events. And we want to
under st and whet her you have sone response to that
that we can factor into our thinking.

DR. SHETH: Can | ask, would it help the
committee to take a | ook at other thronbotic events
in terms of incident or rebound phenonena? Because
certainly patients who are usually at risk for
venous events nmight typically get those kind of
events. Wuld that help--

DR. NISSEN: It only helps alittle bit.
The problemis that the pathophysiol ogy of arteria

and venous events are different.
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DR SHETH: Right.

DR. NI SSEN: And so, you know, it appears
that there is this excess of arterial thronbotic
events post-treatnent, and we're trying to
understand that in order to factor that into the
thi nking here of the comittee.

DR. SHETH. Right, although in naybe the
treatment and prevention groups--

DR NI SSEN. Yes, yes. | have another
question, and forgive ne for this, but | have to
probe on something that | think is inportant. |If
you could put up Slide No. CE-19, please? | see
these patients that are going to have knee
replacenent all the tinme in consultation. They
al nrost all get sent for cardiac cl earance because
they're ol der and they have a | ot of cardiovascul ar
risk factors, and 1'll bet the other cardiologists

at this table, like Jeff probably sees plenty of

these as well. And so when | see them there are
three things that | worry about. | worry about, of
course, themdying. | worry about them having a

pul ronary enbolus. And | worry about them having a
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myocardi al infarction.

And so, you know, to do the sinple math
here, which is what all of us are kind of |ooking
at, if you look at the serious endpoints, the
feared conplications, what you see is--in EXULT A
and B, you see three plus six is nine events with
xi mel agatran, and you see eight events here, PE or
death, with warfarin.

If you now put up Slide No.--

DR. FLEM NG  Steve, just before you go,
those nine and eight are 15 and 10 in the FDA
briefing document. It's worse than this. |It's 15
and 10.

DR. NISSEN. Ckay. |I'mtrying to be--you
know, not nmake this any nore painful than it has to
be.

Now let's look at Slide CS-14, so we'll
take nine and eight, so CS-14, and now | | ook at
myocardial infarction, and it's 16 to 4. And so
when you put it together, you know, you see that
the really serious events, the bad things that can

happen to that patient |I'mseeing in consultation
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| ook a ot worse on xinelagatran than warfarin.
And so one has to ask the question: Does it really
| ook as good as it |ooks?

And so what are your thoughts about this?
I nmean, M is as bad an outconme as PE, isn't it?

DR SHETH: Yes, it is. |In considering
those nunbers, | won't dispute how-the nunbers
that we just |ooked at, they are higher in the
xi mel agatran group conpared to the warfarin group
in the orthopedic surgery population. The only
comrent |'d make is that, unfortunately--those are
really small nunbers, and the question is: 1Is this
areally--a true difference? And | would
anticipate that if it was a true effect that we
would really see a significant effect in the
| ong-termgroup just because it's so much |arger

We al so have anot her study that we started
to do in extended prophylaxis in orthopedic
surgery, so we'll be able to collect nore data in
that study as well. But, again, the nunbers are
small so it's hard to know if this is a true

di fference or not.
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DR NI SSEN. But, of course, the
difference in the long-termstudies is that this is
one where you get the short-term adm nistrati on,
then you withdraw the drug, and so it speaks nore
to this question of an acute rebound sort of
phenonmenon. | nean, | hope you can appreci ate why
it's sonething that really struck many of us on the
committee as being a probl em

DR BORER It's also a potentially
renedi abl e problem so it's inportant that you
shoul d know about it.

Bill, and then Beverly.

DR. H ATT: Yes, just to follow up on
that, it does seemlike the surgical population my
not be the same as the long-termtreatnent
popul ati on, and the concept of risk
occurring--excess risk occurring in that popul ation
is very real

Then the other question | have is, turning
to the SPORTIF IV data, you didn't present that in
any of your safety data. |s that correct?

DR. SHETH: The SPORTIF Il and |V data are
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actually pooled in the atrial fibrillation pool
that we perforned. So it included that Phase |
trial, yes

DR H ATT: |If you | ook at page 97 of the
briefing document, there are several phases to
SPORTIF 1V, and | count a total of 17 deaths on
treatnment versus warfarin is four. So you're
sayi ng those deaths are included in the overal
safety data you presented?

DR. SHETH. They are included, but 1"l
just point out that there are about 2 to 3 tines
nore patients on--3 tinmes nore patients on
xi mel agatran than on warfarin in SPORTIF |V. So
they're not bal anced groups. The denominators are
not bal anced.

DR HI ATT: Correct.

DR SHETH. But those deaths are included
inthe atrial fib pool and consequently in the
| ong-term exposure pool

DR. H ATT: Ckay.

DR. BORER Beverly, and then Dr. Sjogren

DR LORELL: To follow up on this concept
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of potential rebound--

DR. SHETH: Can you speak | ouder?

DR LORELL: Yes, | can. To follow up on
the issues that were rai sed about potential rebound
in the post-surgical popul ation, can you enlighten
us as to how investigators were instructed to use
or no instructions on aspirin? Ws aspirin
del i berately not used in that surgical popul ation?
And then were there any instructions at the
term nati on of treatnent?

DR. SHETH: Let me ask Dr. Berkow tz, who
was the physician for those studies, to describe
the use of aspirin instructions for the surgical
popul ati on.

DR BERKOW TZ: Scott Berkowi tz,
AstraZeneca. | didn't get the second part. The
first part was that aspirin was precluded, kept to
a mninmum and patients weren't to be on it
routinely.

DR. LORELL: So | think the second part,
was there a strategy in that trial when the study

drug was stopped about reinstatenent of aspirin in
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patients who had risk factors? You know, the point
that Dr. Borer made, this is a group with rich risk
factors.

DR BERKOWTZ: I'msorry. | think |I got
all your question. The studies were designed to
| eave to the discretion of the investigators to put
the patients back on the nedicine, so we did not
prespecify how to do that.

DR LORELL: GCkay. And related to that,
have you done any studies after w thdrawal of the
drug to | ook at what happens to platelet function?

DR BERKOW TZ: In our clinical trials for
VTE and orthopedic surgery and | believe in the
atrial fibrillation trials, we did not do any
pl atel et studi es.

DR SHETH: | can nention we actually
| ooked and did an analysis of patients both on
xi mel agatran, on aspirin and off aspirin, for
events in the atrial fibrillation pool. |If you're
interested, we can show that if that would be
hel pful. And this is not exactly the sane as the

patients who discontinued after orthopedic surgery.
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But if you're concerned about any increased
beneficial effect--let's see. Actually, what you
see is that there is an increnental benefit in
patients who are on aspirin, but you see that sane
benefit on warfarin, and you don't see a difference
of the effect between the two anticoagul ants when
aspirin is added.

DR. BORER  The question that Beverly is
aski ng, though, is what about after you' ve stopped
the ximelagatran and the warfarin. In that period,
were people still on aspirin or were they not? And
did the fact that they were or weren't have any
i mpact on the post-treatnent events?

DR. SHETH: W didn't make specific
recomendations after the trial. They were to go
on their regular nedications per their physician.

DR. BORER (kay. Dr. Sjogren, then Al an
t hen Ron.

DR SJOGREN: My question pertains to the
potential hepatic toxicity, and | have a couple of
questions. One is you are proposing to follow up

patients with ALTs, and then if they go over 2
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times the upper limt of normal, to follow up a
little nore closely and eventual ly discontinue the
drug. 1'd like to know what kind of information do
you have in the patients that you foll owed up that
devel oped the ALT abnormality to back up that kind
of recomrendation. That's one question

The second question is: Do you have any
informati on on patients with chronic liver disease
that are treated with this nedication? What
happens to thenf

And one request. Do you have slides of
the liver biopsy that was done that we can | ook at?

DR. BORER  Before you begin to answer,
let nme just state a rule here. W' re not asking
you to tell us your algorithmfor follow ng
patients. Dr. Sjogren is just asking about the
data that might be used to informthe devel opnent
of such an algorithmand then the issue of the
chronic use and the slides.

DR. SHETH: (Okay. Let ne answer the
|latter two questions first, and |'mgoing to have

to ask for a clarification on that first one.
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W do not have a slide of the hepatic
bi opsy right now The chronic di sease, because we
identified early in the Phase Il trial, SPORTIF II
that there was this asynptomatic transam nase
i ncrease, we actually excluded patients who had
known hepatic disease fromthe trials, as well as
patients who had an ALT above 2 tines the upper
limt of normal. So that to the best of our
know edge, patients who--with the exception of the
reactivation hepatitis B, should not have, in fact,
been enrolled in the trial, and we would, in fact,
propose a contraindication for those patients. So
we don't have data to understand the safety in that
group.

In terns of followup, are you asking
me--you want to know what did we do to follow up
all patients who had an el evation or what their
out cone was?

DR SJOGREN: No. What |I'masking is,
you' re proposing how to foll ow these patients, and
you obvi ously during the studies have shown us that

sone patients continue on therapy despite ALT
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el evation. | want to know what happened to those
patients, how high those ALTs go, and when did they
come back to normal. Did they relapse? Wat
happened to those patients long termto give ne an
i dea that indeed, you know, your risk nmanagenent
assessnment is correct?

DR SHETH: GCkay. |If | can take a | ook at
the scatter graphs, please? And | believe in your
briefing docunment you have the sane figures, and
these are actually the individual patient data for
both patients who continued and patients who
di scontinued study drug. And | think that
i ndi vi dual data woul d be the best |ook, and if |
can take you to the far--1 guess ny right, is that
right? ay. Continued study drug here, not rea
large. So this is the continuation of study drug,
and what you see is that patients who continued
study drug on average returned back down to |ess
than 2 times the upper linmt of normal with a
medi an, | believe | said, of 40 days and a little
bit shorter if they discontinued study drug.

I want to point out that these scales are
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not identical, and | apologize for that. But if
you take a look in your briefing docunent, you can
take a closer |ook at this.

So this is pretty nmuch what happened.
There was an early occurrence and a reversibility.

I just want to nake the point that those patients
who were allowed to continue once we had identified
and put into place sonme criteria were not
necessarily the patients with the highest

el evations or persistent, with the exception of a
coupl e of peaks that got--that you saw up there.

DR SJOGREN: In the earlier slide, you
showed us that 96 percent recover. So should
understand that 4 percent didn't? What happened to
that 4 percent?

DR SHETH: We can take a |look at that 4
percent. O that 4 percent--if we can take a | ook
at the actual outcones of the 4 percent of
patients. It was actually a total of 22 patients.
Sone of those patients didn't recover because they
di ed of other causes, and | will show you what

those were. And then there are about 11 patients
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who didn't recover for varying reasons, and |'|
actually go through them So that 4 percent
is--okay. It should be--1 think it's actually
supposed to be 22. So 22 and 5 conparat or
patients, and if we |ook at the xinel agatran
patients, we had 11 fatal cases, which I'll review
shortly, and four nonfatal cases. Three patients,
the investigator suggested, had al cohol -rel ated
probl ems, not just routine al cohol use, and one
patient with hepatitis C. Five patients, which we
are calling here lost to followup in the sense
that in our database we did not have a | ast val ue
that was less than 2, but we did get followup from
the investigator, with one patient, quote-unquote,
doing well, according to the investigator. Qur
goal was to find out were they alive, did they have
hepati c di sease; one who was sent on active
mlitary duty, so assune that person is probably
well; one with normalized AST; the ALT was not
done. But we found that in our studies the AST
tracked with the ALT and typically did not rise as

high. And then only two that we really truly had
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no further information.

If we could take a |l ook at the 11 fata
cases? Thank you. These are what the causes of
death were. W had at | east three patients here
who had mal i gnancy, malignancy here, netastatic
cancer, and pancreatic neoplasia, and then assorted
ot her cases, stroke, ischem c, cardi onyopathy,
heart failure, renal failure, sudden death, and
heart attack.

I want to just point out that these two G
bl eedi ng events and this reactivation hepatitis
did present earlier in detail during the core
presentation. So this is the outcone of those
patients who did not recover.

DR BORER Al an, and then Ron.

DR H RSCH. Well, actually, Dr. Sjogren's
comrents were very simlar to ny questions, but
maybe |1'11 add sone specul ation for the sake of
di scussion at this monent. What nakes this neeting
so incredibly interesting is the fact that we're
tal ki ng about changing thronbin as a nmajor

regul atory nol ecule, and | don't think we've ever
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had | ong-term data to understand how that mgjor
i mpact coul d affect human heal t h.

So just interpreting these data, ny
concerns are, if | can go to Slide CS- 23, the
recovery time after an ALT increase one nore tine.
This confused ne, and naybe you've clarified this.
It appears fromthis that it took a nean of 40 days
to recover if | stopped the drug if | were the
treating doctor but less if | continued the drug?

DR SHETH: Correct.

DR HIRSCH: And that seens di scordant
with the scatter graph you just showed ne.

DR. SHETH: The scatter graph had two
different scales. W couldn't quite get those
scales right. The reason this is, it's probably
likely due to the recommendati ons we nmade to
i nvestigators about how to actually manage ALT.
The patients who had persistent increases or
particularly high increases were told to
di scontinue, and that mght indicate a different
| evel maybe of severity. Those patients who had

either lower or mld increases--and | believe you
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have the algorithmin the briefing docunent. W
can review it if it's helpful. But those patients
with | ower increases or not persistent were allowed
to continue. So they're alnbst pre-selected to
have different rates of recovery.

DR H RSCH. Ckay. That's satisfying. So
maybe we'l |l take a nmean of 30 days here or 35 days
for both groups. Can | just nake one comrent then?
There's obviously for a drug with a short half-life
a longer-termtissue effect, which is sonething
that Bev mentioned vis-a-vis platelet function, |I'm
menti oni ng for what happens to the liver or the
gut. And so any nonitoring plan woul d have to take
into account a relatively | ong period of
vul nerabil ity whereby changi ng drug discontinuation
may not actually affect the natural history of
recovery. Does that make sense?

DR SHETH: |'d actually like to ask Dr.
Lewis to address that question. Dr. Lewis is our
hepat ol ogi st from Georgetown University. He m ght
be better able to address that.

DR LEWS: Thank you. Janes Lewis. [|I'm
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the Director of Hepatology at Georget own.

VWhat you saw in the other slide in terns
of recovery, one of the other explanations is that
for those who di scontinued drug, they had--in sone
of those cases, the enzynes were higher, sonebody
was nore nervous, and it may have just taken a
little bit extra tinme for those values to
normalize. And that's not atypical of what we see
with many ot her drugs. The ones who were able to
continue drug, they were at |ess el evated nunbers,
and they came down.

The whol e question of whether there's any
del ayed toxicity, we have not seen that. There are
no cases of chronic injury. This is a short-term
drug. Wile you're on it, you've seen the
percent age of patients whose enzynes can rise from
mechani sms that are not defined. W don't know
what those are yet. It would be nice if we did.

We think that with the nonitoring that was put in
pl ace--which was fairly conservative. |f your
enzynes started out normal and went to tw ce nornal

the ALT, you had to have your enzynes nonitored
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much nore frequently. And if they continued to
rise, the drug was discontinued, which is what we
do with several other agents.

So if you're asking is there going to be a
long-termeffect, | don't think so. | know that
the FDA raised the issue in the short-term
treatment, and there the nunbers were normal at the
begi nning, they were norrmal at the end of therapy,
and then three weeks later, as Dr. Sheth told you
sonet hi ng made those enzynes go up again, but in a
very small group of post-op patients, lots of other
t hi ngs can happen.

DR. H RSCH. That's reassuring. There's
no longer-termtoxicity. There's still a period of
clinical vulnerability. That's different.

DR. BORER  Before you sit down, Dr.
Lewis, just one nore word to conplete the answer to
that question. You said there was no evi dence of
| ong-term problems in the people who were treated
short term But ny recollection fromthe data is
that the followup was 4 to 6 weeks. Do we have

any information of vital status or anything el se
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from6 nonths later or a year |later so we can be
reassured that there really isn't anything that
happened to them |l ater?

DR SHETH: [|'Il take that, actually. No,
we don't have information out to 6 nonths.

DR BORER Ckay. Tom-1'msorry, Ron,
Tom and Beverly.

DR. PORTMAN: As the renal part of the
cardio/renal group, | have a couple of questions.

First, in |looking back at the nyocardia
infarction issue, it's noted in our briefing book
that the mmjor cardiovascul ar risks between the
treatnment and conparator group were not different,
but not listed there is the preval ence of chronic
ki dney di sease between the groups. Did you | ook at
t hat ?

DR. SHETH: W did not specifically |ook
at that. What we have is a breakdown of
denographics by mild, npderate, and severe rena
impairment. But | don't think that's what you're
aski ng.

DR PORTMAN. Right. For the patients who
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had the nyocardial infarction, was their rena
function worse than the group that didn't have it?

DR SHETH: Okay. | don't have that right
at this moment, but we can take a look into that.

DR. PORTMAN: We know that it's a very
powerful risk factor for cardi ovascul ar di sease,
and it would be interesting to know if there was a
di fference between those groups.

DR SHETH: And you're | ooking
specifically for the patients who had an event as

opposed to those who did not?

DR PORTMAN:  Well, | think it needs to be
| ooked at overall, but in particular for those who
had an event, yes. |If you could provide that

information at a later point, that would be very
i nteresting.

Anot her issue relates to the fact that |
think the conpany already adnitted that they have a
|l ot of work to do in determ ning howto dose this
drug in patients who have chronic kidney di sease.
And, in fact, taking a fixed dose of a drug in a

patient, a drug that's cleared by gl onerul ar
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filtration is a little bit of a foreign concept in
nephrology. And it's been denonstrated that there
are higher levels as the GFR decreases and that
there is a trend toward increased bl eeding as GFR
decreases as wel|.

Is there a relationship or could you
review the data for me, is there a relationship
bet ween the hepatic toxicity and the decrease in
GFR?

DR SHETH: Yes, we can take a | ook at
that. Let's take a | ook at creatinine clearance
and how about ALT greater than 3 tines the upper
limt of normal, we can take a look at that. And
what you see--let me wait until we get the slide
and we'll look at the data. Here we go.

This is in the | ong-term exposure pool,
and just to orient everybody, creatinine clearance,
these patients with normal creatinine clearance,
mld renal inpairnment, noderate, and severe. This
was an exclusion within the trial, but a few people
did sneak in. So we need to present that data

her e.
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We actually looked at it for both ALT
greater than 3 tines the upper linmt of nornal,
greater than 10 tines the upper limt of normal,
and ALT greater than 3, and bilirubin greater than
2 tines the upper Iimt of nornmal

For the ALT greater than 3 times the upper
limt of normal group, you do see a slight increase
from7 percent, to 8 percent, to 10 percent in
terns of patients who devel op a transani nase
elevation. |If we come to those patients with
severe hepatic injury, we don't see a difference,
but the nunbers are very small. Again, the
denoni nator is also very snmall. So it may be
difficult to see

We do see a slight increase, ALT greater
than 10, going from1.8--not really much difference
between norrmal and mild renal inpairnment, but to
the noderate group up to 2.6 percent.

DR. PORTMAN: Well, that certainly speaks
to the need for drug dosing by GFR

DR. BORER Tom and then Beverly.

DR. PICKERING Yes, | wanted to ask you
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about the predictors of hetaptotoxicity. |n your
slide--1 think it was CS-27--you don't list statins

as a predictor, but in the FDA anal ysis they did.

And since statins also affect liver enzynes, |

wonder if you could comrent on that.

DR SHETH: Yes, in the original analysis,

we had good treatnent as a factor, and when we put

in ximelagatran treatment as a factor, statins

actually was not significant. So we did not

denmonstrate a significant odds ratio for statin use

and the risk of developing an ALT greater than 3
times the upper limt of nornal.

DR BORER  Beverly?

DR. LORELL: Thank you. That was a good

segue to ny first question. |[If a patient did get

an elevation of LFT in the studies, were statins
si mul t aneously stopped?

DR SHETH:  No.
LORELL: They were not?

SHETH:  No.

3 3 3

under st and.
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The other thing I'd love to hear a coment
on, thinking about how to use this drug in the rea
worl d, and perhaps Dr. Lewis could comment on this
as well, first, did you at baseline, in your
baseline |l aboratory testing for chronic use,
measure serology for hepatitis B and C? And,
secondly, there is alittle wisp of a signal here
that could be a nothing or could be a sonething,
that if you have chronic infection with hepatitis B
or C, there could be an interaction or synergy. So
what do we know about that, and how do we think
about that in the real world going forward where
both are fairly comon?

DR. SHETH: Before | bring Dr. Lewis up to
answer the latter part of that question, | just
want to say that at baseline, viral testing for
hepatitis A, B, or C was not performed. But once
we identified that we did have this signal, we
actually nade an effort in every patient who had an
el evati on above a certain level to request the
investigator to do not only hepatitis A B, and C

but al so CW, EBB, do an ultrasound, and assorted
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tests for collagen vascul ar disorder. And part of
that was to understand al so were there other things
at play.

In some of those cases, sonme of those
patients did have a diagnosis of hepatitis B, not
necessarily active. But I'd like to ask Dr. Lew s
to discuss the inplications of that.

T3A DR. LEWS: The use of any
drug in sonebody with chronic liver disease, where
you're dealing with a potentially hepatotoxic
agent, is sonmething we westle with all the tinme.
There are not enough patients in this database to
know if it's a true risk factor. There are
exanpl es, real use anpbng patients with HV and
tubercul osis who are being treated with those drugs
who have underlying hepatitis B or C, where we know
there's a higher risk of hepatic injury in those
settings. Those are about the only exanples that |
know where there may be a virus interaction with
certain medications.

Whet her or not we've identified such a

thing here, the database doesn't pernit that. The
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one patient who had the reactivation of hepatitis B
was being treated with i nmmunosuppressives, had
active hepatitis B before he even got into the
trial. And as you heard, such patients woul d not
normal |y be prescribed the drug, and the | abeling
woul d contraindicate that until we do | earn nore

For patients who have cirrhosis but not
deconpensat ed di sease, the pharmacokinetic pattern
of the drug shows that there is a slight rise in
the nelagatran levels. But it's acceptable and it
doesn't seemto make a huge difference. But,
again, those are patients who we woul dn't enter
into the trials to begin with.

So there's a little bit of information on
chronic liver disease, but not a |ot.

DR LORELL: So to press you just a little
bit on this--and you may not know the answer to
this and are still thinking about this with the
FDA. Woul d you reconmend that comon hepatitis
serol ogi es be done before starting this drug, even
if the ALT was nornmal ?

DR. LEWS: No, | wouldn't.
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DR LORELL: You would not.

DR. LEWS: And even though we know t hat
patients with hepatitis C, for exanple, can have
normal liver enzymes and have nild liver disease,
the algorithmthat will be put in place is pretty
rigorous. And if your enzymes start to rise or if
you devel op any synptons, a full investigation
woul d be done at that tine.

So | don't think it would be
cost-effective to do that when you al ready have
normal baseline values. | don't think we need to
know, unl ess there's extenuating circunstances, if
you' re pregnant or sonething |ike that.

DR. LORELL: Thank you

DR BORER  Steve?

DR NI SSEN: What rate of acute |iver
failure is the company's point of view that we
shoul d assune in our deliberations about
ri sk/benefit? GCbviously, when it cones down--and
need to know what your thoughts are about this.
The agency's docunents suggest were based upon Hy's

rule that we should assune a rate of 1 per 2,000
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for acute liver failure. The observed rate is
about 1 per 2,000. What is the conmpany's position
on the likely rate of acute liver failure if this
drug is used in a large popul ati on?

DR. SHETH: (Okay, two points on that one.
I think the first inportant point is that the
nunber of patients which severe liver injury
associated with death are actually quite small. So
1in 2,000 mght represent the highest frequency,
but, in fact, we don't know what the true frequency
is based on the very | ow nunmber. Qur goal is
actually to prevent any hepatic injury. 1In other
words, we do not want to market this drug with the
possibility that patients are going to be at high
risk for hepatic injury. And based on that, we
actually proactively submitted a risk ninimzation
pl an, which will be nodified to assure that
patients are protected fromthat risk

So it would be difficult to hypothesize
what that would be, but our goal would be really to
prevent it.

DR. NI SSEN. | understand what your goa
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is, and we all have the same goal here. W really
want the sane thing. You know, we want to get--if
a drug is effective and safe, we want to get it out
there. But we've got to decide

So | have an agency docunent that says
that | should assune a rate is 1 in 2,000. Do you
di sagree with that? Do you think that the rate is
not - -coul d not possibly be that high?

DR SHETH: Yeah, | guess there's a little
bit of difficulty around sone of the confoundi ng
factors that resulted in death, and not all three
cases had evidence of acute hepatic failure,
although I'Il leave that part of the discussion to
Dr. Lewis, if we wanted to go there.

DR LEWS: The true incidence of hepatic
failure in this data set, it's hard to deternine,
and there are definitions that we have to agree to.
What's acute liver failure as opposed to an ALT
goi ng up and havi ng an associ ated bilirubin
el evation? And Hy Zimerman's rule, and all of us
who deal with liver disease in this roomare

students of Hy Zimerman University, and we all
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know what his descriptions were based on
retrospective studies in older drugs, that if you
had clinical jaundice and severe hepatocel |l ul ar
injury, that determ ned--there was an associ ated
10-percent nortality. In an era where we didn't
monitor patients, this was the natural history of
drug-induced liver disease.

We're now trying to westle with what the
true signal should be based on these kinds of
enzynes. |In alnpost all these patients, they're
asynptomatic. There was one individual where the
al gorithmwas changed for this individual because
when his val ues went up above twi ce nornmal, he
wasn't brought back, and they continued to rise,
and the action--1 didn't take care of this
i ndividual, and so we may never know. But if you
| ook at what happened to him he was on--he was
recovering, but because he had asynptomatic very
hi gh el evations--they actually did a |iver biopsy.
They saw subhepatic necrosis. They put himon
steroids, which may have contributed to a |arge

ul cer that eventually killed himbecause it
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perforated and he had a nassive bleed. But all the
i ndi cati ons were he did not have encephal opat hy.
Hi s coagul ation paraneters off of any anticoagul ants were
i mprovi ng.

I acknow edge he was drug-rel ated, but
woul d he have recovered? W nmay never know. This
is the actual data on this individual. Things were
getting better, but then he died suddenly at homne
of the bl eeding.

The hepatitis B patient who reactivated,
agai n, may have had an increase go up and--but for
other reasons, | think he died of fulm nant
hepatitis B. Again, he shouldn't have been in the
trial perhaps.

And the third patient we know even | ess
about because he was mmssively transfused. He had
about 60 units of blood products. His bilirubin
rose, and his bilirubin when he was adnitted was
just over 1, and then it junped dramatically within
24 hours, which | think being nostly indirect
bilirubin was related to henolysis that was going

on. His haptogl obin was zero. And the indirect
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bilirubin--and that puts himin the category of an
ALT that's elevated with a high bilirubin.
Bilirubins were only total in this study, so we're
overestimating the nunber of people who could have
had indirect causes, like Glbert syndrone.

So if we take the worst case, we've got 1
in 2,300 fromthe data set, and these were pretty
much outside of the algorithmthat's now being
proposed, and | hope that we will be able to reduce
that down to zero. As you said, that's everybody
hope, and it's how hopefully we can work with
everyone here to ensure that this drug is used
safely.

DR. NI SSEN: But you understand the
dilenma that we're in here. W're going to be
asked sonme questions |ater about risk/benefit, and
I really need to come up with in ny own mind what |
think the actual likely rate of acute liver failure
is for this drug. And I'd like to ask you a
rel ated questi on.

In clinical use, as opposed to in clinica

trial use, do you think that the follow ng of the
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algorithmis likely to be as good in clinica
practice as it is in the trial, better than or

wor se t han?

DR LEWS: | hope it will be better than

DR. NI SSEN: | understand what you hope,
but I'm not asking about what you hope. | nean,
I"ve got to be--1'"ve got to pin you down on this

because 1'mgoing to have to vote on this later.

DR LEWS: It will be better, and the
cases that are highly confounded that we're dealing
with--and if you asked me ny rate of liver failure,
it would say it's one case, the one with the
bi opsy, because we know they had hepatic necrosis,
and whet her he died of that or not, different
story. But I'mgoing to let Sunita give you sone
nmore insight into the nonitor.

DR BORER Let ne call a halt to that, if
I may, and forestall that discussion. | think that
we don't know and, in fact, we're not going to
determ ne here what kind of risk managenent pl an
you're going to develop. The issue will be if you

coul d devel op one, is there sonething here that is
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worth giving to patients. But that's going to cone
up in the questions.

Let me limt this part of the discussion
to one nore question because John Teerlink has been
waiting for a while, and, Dr. S ogren, we'll hold
yours until after Jon Hal perin's presentation
because we're going to run out of time and we do
have ot her question time after the forma
presentations. And we're limted by a schedule
determi nati on that says between 1:00 and 2: 00 we
must have the open public hearing.

So let's go on to John Teerlink now.

DR TEERLINK: This question is actually a
point of clarification in regards to Slide CS-27
our old friend. | noticed that--is this slide
including all of the patients and then for all the
risk factors, and do you have an simlar analysis
for just | ooking at the xinelagatran patients? Do
you have predictors of ALT greater than 3 tines
upper limt of normal for solely the
xi mel agatran-treated patients, a nultivariate

anal ysis of that?
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DR SHETH: No, we do not.

DR. TEERLI NK: That m ght be hel pful for
us in deciding what are the predictors of that
increase in ALT.

DR. BORER (kay. Dr. Teerlink, |'ve
| earned that this is "xinelagatran."

[ Laught er.]

DR SHETH: Can | now introduce Dr.

Jonat han Hal perin, professor of nedicine at Munt
Sinai Medical Center in New York City, and also the
Chair of the Executive Steering Committee for SPF,
to give his views on the benefit/risk of

xi mel agatr an.

DR. HALPERIN: Thank you very much, Dr.
Shet h.

M. Chairman, menbers of the committee,
| adi es and gentlenen, |'m Jonathan Hal perin from
the Mount Sinai Medical Center in New York City. |
direct a large anticoagulation clinic and have a
| ongst andi ng research interest in thronboenbolism
specifically in stroke prevention for patients with

atrial fibrillation. | have served as a consultant
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to AstraZeneca, as co-chairman of the executive
committee governing the SPORTIF clinical trials.

Now, Drs. Horrow and Sheth have presented
the efficacy and safety data upon which the sponsor
bases its application to use xinelagatran as an
oral anticoagulant. M task is to put these data
into the perspective of clinical practice and to
of fer an assessment of the bal ance of benefits and
ri sks associated with use of xinelagatran for each
of these indications.

Let me begin by addressing the hepatic
risk associated with xi nelagatran. 1In these
trials, elevations in liver enzymes, specifically
serum ALT above 3 times the upper limt of normal,
typically occurred within the first 6 nonths of
treatment and were usually asynptonatic and
reversi bl e, even when the drug was continued. In
my experience, these reactions are manageabl e
because they arise early when surveillance for
medi cation side effects is famliar to nost
physicians. Since the course was not invariably

beni gn, however, clinicians and the manufacturer
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must be vigilant to prevent nore severe liver
reactions, the frequency of which, like many safety
i ssues, cannot be fully appreciated before the drug
i s brought to nmarket and used nore wi dely.

A cautious algorithmand a risk
m nim zation program are necessary, and | believe
they can be clinically achievable. Wth proper
use, the benefits of xinelagatran can consi derably
outwei gh the risks.

The benefit/risk ratio is not a fixed
property of any nolecule. It varies dependi ng upon
the patients in whomit's used, their underlying
need for the therapy, and their propensity for the
devel opment of adverse events.

Inthe THRIVE IIl trial, for exanple,

xi mel agatran denonstrated convincing antithronmbotic
ef ficacy, achieving greater than 80 percent
relative risk reduction for the primary endpoi nt of
synptomati ¢ venous thronmboenbolism wth bl eeding

i ndi stinguishable fromplacebo. In this

i ndi cation, as shown here, xinelagatran

denmonstrates a positive net clinical benefit.
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Fromthis and other recent studies, the
advant age of extending anticoagul ati on beyond 3 to
6 nmonths to reduce recurrent thronboenbolism seens
clear. M practice includes vascul ar nedicine, and
I generally recomrend continuation of anticoagul ant
therapy for patients with persistent thronbotic
risk factors and for those with idiopathic
t hrombosi s in whom no correctabl e cause can be
identified and el im nated.

In chronic indications such as this,
patients and physicians may find hepatic
surveillance with dimnishing risk over tine
preferable to the coagul ation nonitoring, the dose
adjustnents, the dietary constraints that are a
never-ending part of life with warfarin.

To conplete the picture, | await the
results of studies focused on the early phase of
treatnment of acute venous thronmbosis with
xi mel agat r an.

Now, in the absence of anticoagul ant
prophyl axi s, deep vein thronbosis devel ops within

the first 10 days followi ng knee repl acenent
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surgery in up to 70 percent of patients. |In the
United States, warfarin is the nedication nost
frequently prescribed in this situation, even
though its del ayed onset |eaves anticoagul ation
intensity deficient imediately after the
operation.

In the EXULT trials, the efficacy of
xi mel agatran was superior to adjusted-dose warfarin
in patients undergoing orthopedic surgery of this
type, and bl eeding was conparable with the two
strategies. Here, with 7 to 12 days of treatnent,
the liver enzyne problemis not seen. |In this
indication as well, then, a net clinical benefit
makes xi mel agatran an appealing alternative to
war farin.

In the third indication, prevention of
stroke and systemic enbolismin patients with
nonval vul ar atrial fibrillation, previous trials
have denonstrated that the high-risk patients of
the sort enrolled in the SPORTIF trials would face
an annual rate of stroke and system c enbolism

around 8 percent wi thout anticoagul ation and about
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3 percent on warfarin. The SPORTIF results seem
convincing. Ximelagatran perforned at |east as
wel |l as carefully nodul ated warfarin, offering
consistent efficacy with a 1.6-percent annual rate
of stroke and systemi c enbolismin both trials.
There was no increase and perhaps even a slight
decrease in bl eeding conplications.

Anticoagul ation in the warfarin arms was
about the best ever reported in a |arge popul ation
of patients with atrial fibrillation. Wen
interpreting the results of the SPORTIF trials,
therefore, it's inportant to bear in nmnd that the
conparator was warfarin on its best behavior
Rates of intracerebral henorrhage were unusually
| ow conpared with other anticoagulation trials.

Fromthe perspective of a treating
physi ci an, an anticoagul ant that reduces the stroke
rate in high-risk cardiac patients at or below 2
percent per year, with a |ow rate of mgjor
bl eedi ng, while avoiding the conplexities of
warfarin, has until now been unavail able. And when

tallying the risks and benefits of xinelagatran,
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remenber as well that the outcones we seek nost to
prevent --strokes and system c enbolic events--are
devastating, often fatal

Taki ng these together with najor bleeding
and nortality fromany cause, including hepatic
di sease, there is to ny mnd a clear advantage to
therapy with a direct thrombin inhibitor. This net
benefit will weigh heavily with clinicians caring
for patients with atrial fibrillation as they
consi der the trade-offs agai nst warfarin.

One in four people over age 40 will
develop atrial fibrillation and face a risk of
i schem c stroke about 5 tinmes greater than
i ndividuals without this condition. Over half the
strokes occur in patients over 75 years old, naking
atrial fibrillation the nost comon cause of stroke
in elderly women. As the popul ati on ages, the
nunber of patients with atrial fibrillation at risk
of stroke is projected to double over just two
gener ati ons.

O the nore than 2 million Americans who

have atrial fibrillation today, about half need
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anti coagul ation but fewer than a quarter are
treated with warfarin. In primary care practice,
| ess than a quarter of patients on warfarin have an
INR in the therapeutic range at any given tine.

Even in specialized anticoagul ati on centers where
care is provided by carefully trained nurses
followi ng strict protocols and when patients are
fully adherent, anticoagulation intensity is sel dom
mai ntained within the desired therapeutic range
nmore than about half the tine. No other drug has
generated such a burden just to support its norma
use.

Based on all the avail abl e evidence, | see
xi mel agatran as a true therapeutic advance, the
first oral direct thronmbin inhibitor to have been
extensively evaluated in clinical trials using
fixed doses w thout coagulation nonitoring. In
these trials, xinelagatran proved an effective
alternative to warfarin with a favorabl e
benefit/risk rati o even when the hepatic findings
are taken into account. As nore and nore patients

need treatnent, the quest for an alternative to
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war farin has beconme urgent. On average, untreated
patients with atrial fibrillation face a 35-percent
lifetime risk of stroke, yet thousands are
i nadequately treated and hundreds of strokes and
t hr omboenbol i ¢ events occur across the nation every
day that could be prevented with an anticoagul ant
safer and easier to adm nister than warfarin.

The conveni ence of stable dosing and
predi ctabl e anticoagul ati on with xinel agatran will
appeal to patients and physicians alike, potentially
enabling nore to sustain anticoagul ation
over tine.

W stand now at the threshold of a new era
in antithronbotic therapy. Wile other orally
effective alternatives to warfarin can be expected
in the years ahead, none is even close to coning
into hand for clinical use. There's a pressing
need for a better oral anticoagulant, and
xi mel agatran has attracted the eager interest of
all who share the goal of bringing effective
therapy to nany nore patients to prevent thousands

of thronboenbolic events.
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Thank you very much.

DR. BORER  Thank you very much, Jon.

You know, it may be, both in the interest
of time and the interest of efficiency, useful for
us to hear the first FDA presentation right now
when Jonathan Hal perin's summary is fresh in
everyone's mnd, because the first FDA presentation
by Dr. Ruyi He is specifically about risk/benefit
assessnent. Can we go ahead and do that then? And
we'll hold questions until we've heard bot h.

DR. HE: Good norning--or | should say
good afternoon. |1'mDr. Ruyi He, nedical team
| eader in the Division of G and Coagul ati on Drug
Products, and I'Il take the next 15 m nutes to go
over ny assessnent of efficacy and safety for
Exanta. | will divide ny presentation into two
parts: short-termuse and |long-termuse. For each
part, | will discuss both efficacy and safety
concerns.

Effi cacy: short-termuse in patients
undergoi ng total knee replacenent surgery. Exanta

was significantly better than warfarin for primary
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endpoint: the incidence of total VTE and/or
all-cause nortality. However, this efficacy result
was driven by decrease in asynptomatic distal DVT
which is not clinically neaningful. There was no
di fferences between groups for synptomatic DVT
proxi mal DVT, PE, or death.

This table was directly copied fromthe
sponsor's submi ssion. It shows no difference
bet ween groups for death, PE, or synptomatic DVT.
The main difference between groups was the
i nci dence of synptomatic distal DVT, 19.2 percent
versus 26.7 percent in one study and 21 percent
versus 31 percent in the second study.

Now let's nove to safety assessnent for
short-termuse: bleeding events. A higher
i nci dence of bl eeding events occurred in the Exanta
group than in the warfarin group. This includes
bot h maj or bl eeding and minor bleeding. There were
two fatal bleeding evens, and both occurred in the
Exanta 36-m | ligram group

This table summarizes the nunber of

patients with ALT elevation nore than 3 tinmes upper
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limt of normal either during the 7 to 12 days of
therapy or 4 to 6 weeks foll owup period. There
was no difference between groups during the
treatnment period; however, there was a seven-fold
hi gher event rate in the Exanta group than in the
warfarin group during the followup period. There
was no long-termfollowup. The drug effect on
liver toxicity beyond 4 to 6 weeks is unknown.

This table summarizes acute M/ CAD events
that occurred in the two short-term pivotal
studi es. Because the sponsor has shown this table
in her presentation, | will not go into detail for
this table. The only thing | want to nmention is
that the treatnment group was well bal anced for
basel i ne condition, such as di abetes, hypertension,
or coronary artery disease

My safety concerns for short-term use of
Exanta are: twofold higher incidence of mjor
bl eedi ng events in the Exanta group; two, higher
i nci dence of ALT nore than 3 tinmes upper limt of
normal during the foll owup period, and no

long-termfoll owup data avail abl e; three,
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potential for duration of treatnent to be nore than
12 days in clinical practice; and, four, alnost
threefol d higher incidence of acute M event in the
Exant a group.

Now let's nove to |ong-termuse, efficacy
in patients with atrial fibrillation. The sponsor
conducted two noninferiority clinical studies; one
was open | abel and the other was double-blind. For
those two studies, the sponsor prespecified
2-percent noninferiority margin was too liberal,
and not formally agreed to by the agency. The two
studi es produced divergent results. Based on the
doubl e-blind study, it could not be ruled out that
the risk of stroke was twofold greater on Exanta
conpared to warfarin.

Long-termuse, liver toxicity. The
studi es excl uded patients who m ght have potentia
live inmpairment, such as patient who had a l|iver
di sease, ALT nore than 2 to 3 tinmes upper limt of
normal , treatment with NSAID, or al cohol abuse.

Bef ore Novenber 2001, liver function test was as

follows: monthly for 6 nonths, if ALT nore than 3
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times, then weekly; if nmore than 7 tines, Exanta
was stopped. After Novenber 2001, because one
patient died fromliver failure, nonitoring of
liver function test was enhanced to nonthly for 6
months; if ALT nore than 2 times, then weekly; if
more than 5 times or nore than 3 tines for 4 to 8
weeks, Exanta was stopped. About 14 percent of the
patients being followed by later nonitoring

This table summari zes the nunber of
patients with ALT nore than 3 times upper limt of
normal alone or with both ALT nore than 3 tines and
a total bilirubin nore than 2 tines upper limt of
normal . This group of patients represent severe
liver injury. You can see that there was nore than
a seven-fold higher incidence in the Exanta group
than in the conparator group for ALT el evation nore
than 3 times, 7.8 percent versus 1.1 percent; same
as severe liver injury cases, 37 cases versus 5
cases only. N ne out of 37 patients died, and
three of them may have been related to Exanta. Let
me go over these three cases with you

The first case was an 80-year-old man on
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Exanta 36 nilligrans twice daily for atrial
fibrillation. At baseline, his liver function test
was normal ; ALT was normal. Liver function test
was done nmonthly per protocol. The first nonth his
ALT was normal. The second nmonth it was el evated
to 2 tinmes upper limt of normal. However, the
third nonth his ALT was very high, up to 20 tines
upper limt of normal. At this time Exanta was
stopped. However, his condition did not better
ALT continued to increase, total bilirubin
i ncreased, INR increased, and al bumin decreased.
This patient died fromd@ bleeding with
coagul opathy 2 nonths after Exanta was stopped.
Aut opsy showed a small, friable liver with
extensive necrosis. This is the same as |iver
bi opsy report that was done a nonth before his
death. The nost likely diagnosis for this case is
Exant a-i nduced hepatitis.

The second case was a 77-year-old man on
Exanta 36 mlligrans BID for atrial fibrillation
At baseline, his ALT and al bum n was nornmal .

Al bumn was 3.6. Liver function test was nonitored
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monthly per protocol. The first nonth his ALT was
normal ; however, the second nonth ALT was el evated
to 4.6 times upper limt of normal. Then per
protocol, liver function test nonitoring was
changed to weekly. Repeated result is unknown.
Two weeks later, the patient devel oped bl oody
stools. At the energency room his blood pressure
was 76/ 45, and henpgl obin was 7. At this tine PT,
PTT, and INR was all elevated. INR was 3.4. The
pl asma nel agatran | evel was 0.25 m cronol ar, which
is in the therapeutic range. This |evel of
mel agatran shoul d not cause PT, PTT, and INR
el evations. At the ER, his ALT was hi gh, 569, and
the al bumn was low, only 2.0, decreased from
baseline 3.6 to 2.0. Al of this indicates that
this patient had severe liver inpairnent at this
monent. The patient received transfusions. After
transfusion at energency, a gastroscopy was done
whi ch showed active bleeding site. The patient
received nore transfusions; however, the severe
coagul opat hy had devel oped. This patient died a

few hours later. No autopsy was done, and in this
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case was not included in the sponsor's background
package

The third case was a 73-year-old nan on
Exanta 36 nilligrans for DVT. Hi s baseline ALT was
el evated, but less than 2 tinmes upper limt of
normal . After a few days on Exanta, he fell sick
and the liver function test was done early. At day
12, ALT was up to 4.5 times, and at day 18 up to
7.8 times. Hepatitis B was di agnosed on day 18,
and Exanta was stopped on day 24. After Exanta was
stopped, the patient's condition continued to
wor sen. He devel oped hepatic encephal opat hy and
died fromliver failure 20 days |ater

According to the literature, nortality of
acute hepatitis Bis between 0.1 percent and 1
per cent.

This table summari zes di sconti nuati on of

179

study drug due to an adverse event. A significantly higher

number of patients fromthe Exanta
group stopped Exanta due to an adverse event; 4.6
percent in the Exanta group conpared to 0.3 percent

in conparator group stopped study nedi cation
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secondary to abnornmal |iver function test.

Al so, nore patients in the Exanta group
di sconti nued study treatnent due to acute M and
bl eedi ng event; 2.8 percent versus 1.9 percent for
acute M; 1.2 percent versus 0.7 percent for
bl eedi ng event.

This table summuarizes acute M/ CAD events
that occurred in the two proposed | ong-term use
popul ation, that is, patients with atrial
fibrillation or patients with VIE. The sponsor
al so showed this table; however, | want to nake a
few comments on this table al so

First, | modified this table and included
the popul ation for post-acute coronary syndrone.
Let's nove to post-acute coronary syndrone
popul ation first.

The total CAD events in this popul ation
was 27 percent in the Exanta 36 nmilligram BID plus
aspirin group. This is conbination therapy. 1It's
a conbination aspirin plus 36 nilligranms Exanta.
Conpared to placebo plus aspirin, that is 30

percent in the placebo group. Two groups, no
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significant difference. But this is conbination
t her apy.

And the second point | want to make is the
basel ine event rate for CAD was very high for the
post - ACS popul ati on. The baseline condition,
basel i ne event rate was 27 to 30 percent, and for
the atrial fibrillation population, also baseline
event rates are high, that is, above 7 percent.
Because of this high baseline event, it is
difficult to assess small proportion of difference.

The third comment | want to make is VTE
prevention study is a placebo-controlled study.

You can see ten cases in the xinelagatran group
versus only three cases in placebo group for acute
M event.

And, lastly, | want to point out these two
popul ations is proposed in this three indication,
two of long-termindication. This is the two
popul ations for the |ong-termuse population. In
the VTE population, it is significantly higher for
both acute M and CAD event.

Lastly, the treatnment group also was well
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bal anced for baseline condition that included
di abet es, hypertension, and coronary artery
di sease

My safety concerns for |ong-termuse of
Exanta are significant higher nunber of patients
with severe liver injury after exposed to Exanta,
i nclude three deaths despite protocol -specified
l'iver function test nonitoring; higher incidence of
wi thdrawal due to adverse event, including acute M
and bl eeding events after exposed to Exanta; and
hi gher incidence of acute M in VTE popul ation,
including in placebo control study.

Thi s concludes nmy presentation. | want to
thank all the menbers of the Exanta review team
i ncluding especially those listed on this slide.

DR BORER  Ckay. Thank you very rmuch.

It's 20 after 12:00, and we nust begin at
1 o' clock the open public hearing. So what |I'm
going to do, unfortunately, is take a break now for
lunch. We'Il have adequate tine for questions
afterwards, and |'msure there will be many. And

we can conplete the FDA presentation after that,
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and we'll go on to our open discussion.
So be back here by 1 o'clock at the | atest
because that's when we begin.

[ Luncheon recess at 12:20 p.m]

file:///C|/Dummy/0910card.txt (183 of 414) [9/16/04 12:31:37 PM]



file:///C|//Dummy/0910card.txt

184
AFTERNOON SESSI ON
[1: 00 p. m]

DR BORER W will reopen the neeting
with public comrent, and before we begin | want to
rem nd you that both the Food and Drug Adninistration, that
is, the FDA, and the public believe in a
transparent process for infornmation gathering and
deci si onmaki ng. To ensure such transparency at the
open public hearing session of the Advisory
Conmittee neeting, FDA believes that it is
i mportant to understand the context of an
i ndividual's presentation. For this reason, FDA
encour ages you, the open public hearing speaker, at
the begi nning of your witten or oral statement to
advi se the commttee of any financial relationship
that you may have with the sponsor, its product,
and, if known, its direct conpetitors.

For exanple, this financial information
may include the sponsor's paynent of your travel,
| odgi ng, or other expenses in connection with your
attendance at the neeting. Likew se, FDA

encourages you at the begi nning of your statenent
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to advise the conmmittee if you do not have any such
financial relationships. |If you choose not to
address this issue of financial relationships at
the begi nning of your statenment, it will not
precl ude you from speaki ng.

Wth all that having been said--and it's
quite a nmout hful --why don't we begin with the first
speaker .

DR MESSMORE: M. Chairnan and nenbers of
the Advisory Committee, as you can perceive, ny
voice is not good today, but I will at |east
introduce ny talk and I will be assisted in this
endeavor by Dr. Wahi, who is a nenber of our
research group at Loyola University Medical Center.
I amDr. Harry Messnore, MD., FACP, and | am
sponsored by the Thronbosis Henpbstasis Unit of
Loyol a University Stritch School of Medicine. This
unit has been in research for nore than 30 years in
drugs of this nature and has been funded with
various grants by | ow nol ecul ar-wei ght heparin
groups, pentasaccharide, and direct thronbin

inhibitors. | ambeing paid for ny expenses as
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wel | as an honorariumsince | ama consultant to
that group, a senior nember who is not enployed by
themat this tinme, but | ama volunteer who is paid
a consultant fee periodically for special studies
of this type.

I ama clinical henmatol ogi st who has had
| ong experience in clinical and | aboratory
i nvestigations of the | ow nol ecul ar-wei ght heparins
and antithronbin drugs, and I would like to,
therefore, nake a statenent that we have several --a
nunber of reservations regardi ng approval of this
drug. M fornmal statenent then will be read by Dr.
Wahi, who will be able to, | think, get the nessage
over nore clearly than | can with ny voice today.

Thank you.

DR WAHI: M. Chairnman and nenbers of the
committee, | amlikew se sponsored by the
Uni versity of Loyola's thronbosis research group
W feel that there are sone reservations which we
need to bring to your attention. W feel that for
the follow ng reason the FDA shoul d take a good

| ook at this drug:
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Nunber one, in patients who are high risk
for orthopedic surgery for prophylaxis of venous
t hronboenbol i smin patients undergoing total hip
repl acenent and total knee repl acenent,
Xi mel agatran in our opinion requires further study
before it's approved for the follow ng reasons:
Nunber one, for both total hip replacenent
and total knee replacenent, xinelagatran should be
conpared to | ow nol ecul ar-wei ght heparins for at
| east 28 days for total hip replacenent and 17 days
for total knee replacement. The
| ow nol ecul ar-wei ght heparins are FDA-approved for
these indications and are in current use. They
have been shown to be nost effective when used for
28 to 35 days in the case of total hip replacenent
and 17 days in the case of total knee replacenent.
Warfarin we do not think is a good
conparator drug because it is inferior to
| ow nol ecul ar-wei ght heparins in its efficacy.
For secondary prevention of venous
t hronboenbolismin patients after standard

treatment of an epi sode of acute venous
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t hr omboenbol i sm as studied in the THRIVE |1
trial, we feel that further studies are required to
show that the abnormal liver function tests, by
whi ch we nean greater than 3 tinmes normal |evels of
APLTs in 6.4 percent of the patient popul ations,
are not--further studies are required to show that
this elevation of enzynmes are not associated with
| ong-term sequel ae.
T3B For preventing stroke and
ot her thronboenbolic conplications associate with
atrial fibrillation, as studied in SPORTIF |1l and
Vitrials, we feel further studies are needed before
approval is considered. W base this opinion on
the fact that xinelagatran caused abnormal I|iver
function in 6 percent of the patients in the
reported study. The |ong-term consequences of this
shoul d be studied before the drug is approved in
this indication. Although it was judged to be
noni nferior, these potentially harnful side effects
will offset its noninferior status.

Furthernore, we feel that the possibility

of henorrhage due to increases in blood | evels over
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time in a popul ati on whose renal function is
deteriorating due to increased age or other factors
woul d require periodic nonitoring of its
anti coagul ant effects, as well as the nonitoring of
renal function.

We al so believe that evaluation of drug
interactions with drugs such as chol estyramn ne and
rel ated drugs that could bind the drug and prevent
absorption fromthe intestinal tract are al so
needed.

Furt hermore, many of these patients with
atrial fibrillation have associ ated congestive
heart failure on the basis of coronary artery
di sease, which itself inmpairs hepatic function and
may enhance the liver toxicity. W feel that
studies of the drug in this subset of patients and
other patients who are at increased risk for liver
di sease, such as chronic hepatitis, et cetera,
shoul d be asked for

In summary, we believe that |ack of
conparator studies with | ow nol ecul ar - wei ght

heparins for the high-risk period of 28 to 35 days
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post-operatively in the total hip replacenent
patients and 17 days in the total knee repl acenent
patients | eaves the public uncertain as to whether
xi mel agatran is an effective and safe prophylaxis
of venous thronboenbolic disease in high-risk
orthopedi c surgery patients.

Furthernore, the second point is that we
feel that the drug has not been adequately studied
for long-termsafety in atrial fibrillation
patients, and its effectiveness as conpared with
warfarin is not sufficient to warrant its use in
the presence of potential hazard in ternms of |iver
damage.

Monitoring of liver function as well as
the blood levels of the drug in the very elderly,
over the age of 80, should be done before it is
approved for this age group of Tunisi a.

The last point | would Iike to nmake is
that for the secondary prophyl axis of venous
t hromboenbol i c patients, in patients previously
treated for an acute epi sode of venous

t hr onboenbol i ¢ di sease such as the THRI VE |11
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trial, the issue of liver damage requires
consi deration of whether there's clearly sufficient
advant age over warfarin to warrant taking the risk
of hepatic injury. A peer-reviewed publication of
the efficacy and safety of this drug, given for the
first 6 nonths follow ng an acute venous
t hromboenbol i ¢ epi sode is not yet available to
permit ne to conment on approving it for this
i ndi cati on.

It is also a concern that physicians wll
be using this drug off-label even if it is approved
only for the patients already treated for 6 nonths
with warfarin.

Thank you very much for your attention.

DR. BORER  Thank you very much, Dr. Wahi
and Dr. Messnore.

Before we go to the next speaker, | have
one announcenent. For recordi ng purposes, please
speak into the mcrophone. Anyone who speaks, get
the m crophone close to you, if you need to. And
pl ease silence the cell phones, if anybody has one

in here. 1t's heard on the recording and nmakes it
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hard for the transcriptionist to transcribe the
meet i ng.
kay. Can we have the next, speaker
nunber two, please?
MR. BARANSKI: Good afternoon, Chairnman
and commttee nenbers. M nane is Ji mBaranski.

am the CEO and executive director of the Nationa

Stroke Association. | would like to point out that
I am here, as they say, on ny own nickel. However,
the National Stroke Association, |ike nost

not-for-profit associations, derives its funding
from comunity-based projects fromthe governnent,
as well as fromindustry, of which AstraZeneca is
one of our many industry sponsors.

For those of you who may not be famli ar
with the National Stroke Association, we began our
m ssion in 1984, and that m ssion was to reduce the
i nci dence and inpact of stroke. Over the years, we
have devel oped, with the help of many of the
| eadi ng thought |eaders of stroke, prograns to
better educate the professional community as well

as the public.
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In 1999, we were the first ever to produce
primary prevention guidelines. Those guidelines
were published in JAMA. At the end of this nonth
we will be publishing secondary recurrent
gui delines. Those will be published in the Journa
of Stroke and Cerebrovascul ar Di sease.

I guess, you know, after hearing a numnber
of the conments earlier, please understand, | am
not here to debate the data, the difference between
1.6 or 1.4 percent. Really, | amhere to express
the concern that the patient constituents, as well
as the professionals that we represent, have a
tremendous concern over the current probl enms of
warfarin. As we all know, the issues of nonitoring
INR, | can tell you that when | speak to patients,
the cattle rancher in the niddle of Mntana,
monitoring INR for himis a great challenge. And
you know what? |'mnot so certain that his
professional is that confident about their ability
to nonitor INR It seens to ne that the nost
val uabl e aspect of an opportunity here today is

this whole ability to try to close the gap that
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currently exists. That gaps that exists is really
50 percent of AF patients are being treated
currently on anticoagulants. Only 50 percent, out
of the total population of AF that | don't think
we' ve nentioned today, there's 2.2 mllion
Americans currently that struggle with this
probl em

So to our way of thinking, if we have this
50- percent gap that exists, and if one of the
reasons--one of the reasons that we're hearing from
our constituency is because of the whol e probl em of
moni toring, of INR nonitoring, and the fear that
has devel oped over the past 60 years, then we
enbrace this as an opportunity or any ot her
t herapeutic opportunity to try to bridge that gap,
to renmove the fear, to try to help create better
patient treatment for a popul ation that, by and
|large, is aging quickly and it's very difficult for
these people to naintain the patient nedications
that are currently avail abl e.

Thank you.

DR. BORER  Thank you very much, M.
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Bar anski .

Let's go on to the third speaker.

DR ANSELL: M. Chairman and nmenbers of
the conmittee, good afternoon. M nane is Jack
Ansell, and | am a practicing hematol ogi st and a
prof essor of nedicine at Boston University Schoo
of Medicine, where | also direct the anticoagul ati on service
at Boston University Medical Center.

I'"ve spent the last 25 years or so treating
patients with thronboenbolic di sease and managi ng
patients on oral anticoagulants. |'malso the
founder and Chair of a professional group, the
Anti coagul ati on Forum which is a network of over
3,000 health care providers who nmanage ora
anticoagul ation in anticoagul ation clinics and
interface with sonmewhere between 400, 000 and

500, 000 patients on oral anticoagul ants.

In the spirit of full disclosure, let ne
first say that | consult for AstraZeneca and have
research support from AstraZeneca, the conpany
whose product is being discussed today. But | also

consult and receive research support froma nunber
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of ot her conpeting pharmaceutical conpanies in this
field. For me it is not the conpany but the
products that are being devel oped that is
i mportant.

I"l'l also say that | am here on my own
account to testify and to nake this statenent
today, with no honorarium or expense coverage from
AstraZeneca.

I am not here today to coment sinply on
the attributes of a new anticoagulant. 1 also want
to emphasi ze just how probl ematic existing therapy
is with oral anticoagulants. And, finally, | want
to conmment on how inportant today's review will be
in the context of a number of new anticoagul ants
that will cone before this group sonetine in the
next 5 to 10 years.

One not need be in the nedical profession
to know sonet hi ng about Counadi n, the ol dest and
the only oral anticoagul ant available. There is
probably no nore than one degree of separation
bet ween anyone on this planet and soneone who

recei ves Counmadin therapy or a simlar agent. And
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for those nore intimately familiar with this drug,
they know the vicissitudes involved in taking
Counadin. It is not an easy drug to take and
certainly not an easy drug to nanage. Warfarin,
the generic name for Coumadin, is a drug that under
the nost ideal conditions would probably never cone
close to approval if it were under review today.

VWhat, then, is wong with warfarin as a
therapeutic nodality? Let me sunmarize. Warfarin
has many drawbacks. You've heard a nunber of them
today. It has an unpredictable response in
therapeutic levels that requires the need for
frequent venipunctures, frequent |INR nonitoring and
dose changes, frequent visits or contacts to a
heal th care provider to manage that therapy.
Warfarin interacts with nultiple drugs and foods
that increase the risk of bleeding or thronbosis
and affects the quality of life.

Warfarin has a narrow therapeutic range
such that the bleeding risk increases significantly
with too high an INR and the risk of thronbosis

i ncreases when the INRis too | ow
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Warfarin is associated with a very high
i nci dence of mmjor bleeding or thronbosis that is
not reflected by the clinical trials that many of
us are fanmiliar with. In the real world of
war f ari n managenent, rates of major bl eeding and
t hronbosi s conbined are as high as 15 percent per
year of treatnent. |nagine going to your physician
with new onset atrial fibrillation and having your
doctor say, "Here, take this pill to prevent a
stroke. But, by the way, there nmay be sonet hing
like an 8- to 15-percent chance of you having a
maj or conplication or life-threatening conplication
with this drug."

Warfarin therapy is associated with an
impaired quality of life for both the patient and
the doctor as well, and it's one of the npbst comon
causes of mal practice litigation

In order to optimze anticoagul ation
managenent and to prevent conplications, an entire
i ndustry has sprung up around oral anticoagul ation
This is the industry of anticoagulation clinics,

and it is ny organization that exists to serve
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those providers who work in these clinics.

VWhat do we need to inprove anticoagul ation
therapy? Well, we need new drugs that work in
different ways. W need drugs where the
therapeutic response is predictable and nonitoring
is not required. W need new drugs that have few,
if any, interactions with other drugs or with
foods. W need new anticoagul ants that have a
relatively wi de therapeutic wi ndow so that the risk
of bleeding or thronbosis is minimzed. And, nost
importantly, we need new agents that are avail able
in oral fornulation so that we can reduce
hospitalizations and the need for daily injections,
whet her in the hospital or out of the hospital

So | amnot here to sinply speak for the
drug under review today. Xinelagatran has
performed exceedingly well in extensive clinica
trials, and as a physician, | have full faith in
usi ng Exanta for the indications being di scussed.
But ximelagatran is sinply the first of a nunber of
new oral anticoagulants that will cone before the

FDA in the next several years, and these drugs nust
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be viewed in the context of what they are intended
to repl ace.

One must bal ance the needs for a better
therapy, even if that therapy is not perfect,
agai nst the very inperfect and often dangerous
therapy we currently use, and in sonme cases don't
use because of fear of conplications.

For me, it's an exciting time to be
working in this discipline. W are on the cusp of
a revolution in anticoagul ant therapy. Xi nelagatran
represents the first new oral anticoagul ant
since the discovery of dicumarol in 1940. Exanta
is poised to have a nmjor beneficial inpact on the
out comes of patients currently taking Coumadi n, on
their quality of life, and on the overall cost of
heal th care

Thank you very much.

DR. BORER  Thank you very much, Dr.

Ansel | .
Can we have the fourth speaker, please?
DR LURIE: Good afternoon. |'m Peter
Lurie. 1'ma physician with Public Gtizens Health

file:///C|//Dummy/0910card.txt (200 of 414) [9/16/04 12:31:37 PM]



file:///C|//Dummy/0910card.txt

201
Research Group. W take no noney fromindustry,
from governnent, or from any professiona
organi zati ons.

Qur remarks this norning will take the
formof a brief summary of the safety and efficacy
data that exist for each of the three indications,
and then afterwards, |'Il talk briefly about the
ri sk managenment programthat has been proposed by
t he sponsor.

In summary, our position is that for the
first and third of these indications, there are, in
fact, no convincing evidence--no convincing data
showi ng the effectiveness of the drug for those two
i ndi cations, and we're unconvinced that for the
second, the long-term prevention of venous
t hr omboenbol us after standard treatnent, that the
ri sk managenment program so far proposed is going to
be adequate to reduce the risks particularly to the
liver associated with that indication

Let's go through the first one, by which I
mean the knee replacenent indication. The

sponsor's data indicate that the drug failed to
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reduce the incidence of synptomatic proxinmal or
di stal deep venous thromnbosis conpared to warfarin.
There is an inpressive-appearing reduction in the
i nci dence of asynptonatic DVTs, but closer
i nspection reveals that essentially all of that
reduction occurred in asynptomatic distal DVTs that
wer e di agnosed only by venography. As the nedica
of ficer concludes, this "is not clinically
meani ngful . "

In addition, although there are two drugs
that are approved for this indication, the sponsor
chose instead to conpare xinelagatran to warfarin,
whi ch is not approved in this country for this
i ndication. This seenms |like an unfair conparison
Warfarin takes 3 to 5 days to even reach
therapeutic |l evels conpared to nerely hours for
xi mel agatran. And, indeed, the nedical officer
said this conparison is unfair, particularly
because the study only lasts 7 to 12 days, and so
many of the warfarin patients were not adequately
anti coagul at ed.

Mor eover, any conveni ence advant age over

file:///C|/Dummy/0910card.txt (202 of 414) [9/16/04 12:31:37 PM]



file:///C|//Dummy/0910card.txt

203
approved nedi cations conferred by xinel agatran
being an oral nmedication is really dimnished in
this short-term substantially inpatient setting.

But even in the short-term studies, there
were sonme safety concerns. Major bleeding was
increased in the xinelagatran-treated group,
al though not statistically significantly so. But
there was a statistically significant increase in
coronary artery disease events which were described
by the nedical officer as "unexpected and
worrisonme." In addition, the rate of ALT was
i ncreased both at the end of treatnent and, nore
om nously, 4 to 6 weeks after the treatnment had
been conpl et ed.

In sum xinelagatran's efficacy appears to
be limted to asynptomatic distal DVTs, and even
then, only after conparison to a drug unapproved
for this condition. |It's a classic technique if
you're going to do an active controlled trial to
pi ck the conparator that is likely to benefit your
active drug, and | think that's what was done here.

G ven concerns about the propensity of the
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drug to induce bl eeding, cardi ovascul ar events, and
ALT abnormalities, and the existence of other
approved nedications for this condition, we do not
bel i eve that xinel agatran should be approved for
this condition.

As to the second indication, |ong-term
secondary prevention of VTE after standard
treatment, there's only a single 18-nonth
pl acebo-controlled trial, THRIVE I1l, which has a
deci dedly nodest 73-percent follow up rate.

However, although it has no inpact upon nortality,
xi mel agatran did show an inpressive reduction in
both synptonmatic VIEs as well as pul nbnary enbol us.
And so we do think that it appears to be superior
to placebo for this condition

However, one then needs to think about the
safety issues, and |I'm going to discuss the safety
i ssues for this and the third indication together

For all the patients receiving
xi mel agatran on a long-termbasis, 7.6 percent
devel oped ALTs greater than 3 tines the upper limt

of normal, 7 times higher than the case in the
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conparators group. It is noteworthy that in
trials--let's step back and say let's conpare this
to the situation with troglitazone or Rezulin.
Those were typically 6-nmonth studies, which is in a
way anal ogous to the situation here because the
great majority of hepatotoxicity does occur within
the first 6 nonths of treatnent.

Troglitazone caused an increase above 3
times the upper limt of normal in only 1.9 percent
of patients conpared to 0.6 percent on pl acebo.
Conpare here to 7.6 percent with 1.1 percent on the
conparators. That drug, of course, eventually got
banned, but only after there had been 94 cases of
liver failure, nost of them fatal

More serious hepatotoxicity, defined as 3
times the upper limt of normal or tw ce the upper
limt of normal for bilirubin, were observed in 37
patients, which works out to a relative risk of
6.6-fold over the comparators. And as you know,
nine patients died and three were judged by the
medi cal officer to be related to xinel agatran

whi ch works out to about 1 in 2,000 patients. This
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rate will likely be higher in clinical practice as
patients excluded fromthe clinical trials come to
be treated with xi mel agatran. And not so far
enphasi zed in this hearing but available in the
medi cal officer's summary is additional information
about how hi gh those el evations of ALT can be: 4.3
percent had ALTs greater than 5 tinmes the upper
limt of normal, 0.4 for conparators, and 1.6
percent had ALTs greater than 10 tines the upper
limt of normal, 0.1 percent for conparators. And
as we have seen, there is no subgroup that
adequately can be predictive of where the toxicity
will occur.

For the second indication, there is a
non-statistically significant increase in coronary
artery disease for both long-termindications. So,
in sum for the second indication, while the drug
appears to be effective, although not reducing
nmortality, the risks are significant and I'll talk
about the risk managenment policy in a nonent.

Finally, the third indication related to

atrial fibrillation. Two studies have been
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submitted, and in our estimation both are seriously
flawed. A noninferiority trial is in conceptua
terns, | think, the right way to go for this
i ndi cation, because | don't think it would be
ethical to random ze people to placebo. But if you
do it, you have to do it right. And in this case,
the conpany has prespecified a noninferiority
margi n of 2 percent. The nedical officer says that
this 2-percent margin was "not agreed to by the
agency," and, noreover, "the margi n chosen was too

liberal,"” rather different than what the conpany
told us this norning.

The two studies, despite being sinmlarly
desi gned, had divergent results, as was pointed out
this norning, and the relative risks, which I
calculated to be the sanme as you, were 0.71, i.e.
that xinmel agatran | ooked better in the |ess
i mportant open-|abel study, and 1.39, i.e.,

xi mel agatran | ooked worse in the nore inportant
doubl e-bl i nded study. The statistical reviewer

correctly states, "In general, the results fromthe

doubl e-blind studies are nore reliable for many
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reasons."” And then he goes on to say, "Unless the
clinical judgrment is that a | oss of 2 percent"--the
noninferiority margin--"of the effect of warfarin
is clinically acceptable"--and | would just add, 2
percent in the context of very varying rates with
respect to warfarin al one shown on one of those
slides. "unless the clinical judgnment is that a
|l oss of 2 percent of the effect of warfarin is
clinically acceptable, in nmy opinion xinelagatran
has not been denonstrated to be noninferior to
warfarin." | think that's absolutely right.

So, in view of the significant problens
with trial design and the toxicity which |I've
al ready described with respect to |long-termuse, we
don't think it should be approved for this either

The sponsor has proposed an ALT nonitoring
programthat is simlar to that adopted in the
clinical trials, but despite that, cases of severe
liver injury, including fatal ones, occurred even
with levels of compliance that are likely to have
been much higher in the clinical trials than they

will be in actual practice. And if we |ook again

file:///C|/Dummy/0910card.txt (208 of 414) [9/16/04 12:31:37 PM]



file:///C|//Dummy/0910card.txt

209
at the situation with Rezulin, which had a liver
function test requirenent, but the third nonth of
therapy fewer than 5 percent of patients were
getting the required LFT nonitoring. So that's of
great concern as well

FDA's O fice of Drug Safety concludes, "W
do not agree that the sponsor's proposed R sk MAP
programis adequate. Currently, the proposed
nmoni toring plan provides no guarantee of
saf eguardi ng the patient from devel oping a rapid
onset and life-threatening reaction."

It's also true that the risk managenent
program does not even begin to address the probl em
of delayed hepatotoxicity in the prophylactic use
after surgery indication. And, furthernore, it
makes no attenpt to reduce the risk for bleeding or
coronary artery disease.

There are a nunber of approaches that go
beyond the Ri sk MAP or LFT nonitoring approach that
have been put forth for consideration by FDA and
if the drug is approved--which, as |'ve said, for

two out of three indications, at least, it should
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not - -t hese shoul d be inplenmented, and nention has
been made of a bl ack box warni ng, mandatory patient
registries for long-termusers that would be Iinked
to performance, physician-patient agreenents, and
restrictions on pronotion, distribution, and
packagi ng.

Thank you very nuch.

DR. BORER  Thank you, Dr. Lurie

Can we go on to the fifth speaker, please?

MR LODWCK: |'mAl Lodwick. I'ma
pharmaci st, certified anticoagul ati on care provider
in Pueblo, Colorado. | have been a consultant for
AstraZeneca, but currently have no contract with
them nor any other financial interest in this
product. You might argue that | have sone
financial interest in that | spend ny full-tine
moni toring warfarin, but that's beyond the scope of
t hi s.

I also own a website, warfarinfo.com that
puts me in contact with people around the world
with anticoagulation and its rel ated problens.

A replacenent for warfarin has |ong been
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awai ted. Exanta has generated a great deal of
anticipatory excitenent. The fact that it will not
have to be nonitored had been repeated so often
that it has becone al nobst a nantra.

In the published premarketing studies,
approxi mately 6 percent of the participants
experienced sone, at |east transient elevations of
liver function tests. Please notice | said
"published premarketing studies.”" The Wall Street
Journal of Septenber 8, 2004, published an article
about Forest Laboratories settling a |awsuit
brought by the New York Attorney General over
suppressed data concerni ng several of their drugs.
The sane article nentions G axoSmthKline settling
a lawsuit brought by the sane party for conceal nent
of data about Paxil. Meanwhile, Eli Lilly and
Merck & Conpany have announced plans for a clinica
trial databases. This raises the issue of whether
or not there are unpublished studi es about Exanta
that could be pertinent to this Advisory
Conmittee's decision, and | suggest that the

committee ask that question rather than wait for an
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Attorney General to ask it.

VWhile | have no insight as to what this
body will recommend or what the final decision on
Exanta will be, I"'massuming that it wll
eventual ly be approved for marketing in the United
States with sonme requirenent for nonitoring |iver
function tests. H story provides us with sone
rat her troubling incidents where recomendations of
the FDA have been widely ignored by clinicians. In
view of this, in the near religious fervor that
this drug will not require monitoring, | request
that the Cardi ovascul ar and Renal Drugs Advisory
Conmittee recomend that any liver function
moni toring requirenment be stated in the strongest
possible terns in the labeling of Exanta. In
addition, all advertising material should boldly
state this requirenent.

Consi deration should al so be given to a
warni ng | abel for patients stated, "You should have
had a liver function test before you start taking
this nedication, and this should be repeated every

month for the next x nonths. Failure to do so
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could result in potential liver problens being
over | ooked. "

Thank you for your time and consideration

DR BORER  Thank you, Dr. Lodw ck.

We'll go on to the sixth and final
speaker ?

DR COLGAN. M. Chairman, conmittee
menbers, and menbers of the FDA, ny nane is Kevin
Colgan, and testifying with ne is Victor Tapson,
who is sitting back in the front row. Dr. Tapson
is professor of medicine at Duke University School
of Medicine and practices in the Division of
Pul monary and Critical Care Medicine at Duke
Uni versity Medical Center. | am Vice President for
Qut comes Research at EPI-Q |Incorporated. | ama
pharmaci st with other 20 years of practice
experience in hospitals and health systens. And |
am a nenber of the board of directors of the
Ameri can Soci ety of Healt h- Syst em Phar maci st s.

However, we are here today representing
our fellow researchers fromthe Nationa

Anti coagul ati on Benchmark and Qutcomes Report
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Steering Committee, also known as the NABOR
Steering Comm ttee. They include Richard Becker,
who is a cardiologist also from Duke University
Medi cal Center; Dr. Albert Waldo, who is an
el ect rophysi ol ogi st from Case Western Reserve
Uni versity and the University Hospitals of
Cl evel and; Dr. Joseph Caprini, who is a vascul ar
surgeon from Evanston Nort hwestern Hospital and the
Fei nberg School of Medicine; Dr. Thomas Hyers, who
is an internist fromSt. Louis University School of
Medi ci ne and CARE Cinical Research; Dr. Richard
Fri edman, who is an orthopedi c surgeon fromthe
Charl eston Orthopedi c Associ ates and the Medi cal
Uni versity of South Carolina; and Dr. Ann
Wttkowsky fromthe University of Washi ngton School
of Pharmacy and Medical Center, director of the
anticoagul ation clinic; Dr. Agnes Lee, who is a
hemat ol ogi st from McMaster University; and Dr.
David Ballard and Dr. Roger Khetan. Dr. Ballard is
head of quality inprovenent at Baylor Health Care
System and Dr. Khetan is a hospitalist.

Over the past 18 nonths, the NABOR
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Steering Commttee has performed an anti coagul ation
benchmarking study in U S. hospitals. W have
studied atrial fibrillation, acute nyocardi a
i nfarction, deep vein thronbosis/pul nonary
enbol i sm and venous thronboenbol i sm prophyl axi s
for total knee replacenent, total hip replacenent,
and hip fracture repair surgery. Qur study was
funded with an educational grant provided by
AstraZeneca. They had no role in the design or the
conduct of the study, collection, nanagenent,
anal yses, or interpretation of the data. In
addition, we have funded the cost of attending this
open hearing ourselves--we are here on our own
ni ckel --because we are genui nely overwhel ned by the
degree of inadequate treatnent we observed in our
study. Therefore, we sincerely appreciate the
opportunity to conment at the Advisory Conmittee
Qpen Hearing for xinelagatran

The NABOR Steering Committee brings two
perspectives to the issues being addressed today.
First, we bring the perspective of researchers. W

have each been involved in anticoagul ati on and/ or
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process i nprovenent research and espouse the
practice of evidence-based antithronbotic therapy
through the inplenentation of professiona
gui del i nes published by the American Heart
Associ ation, the American Coll ege of Cardi ol ogy,
the Anerican Col |l ege of Chest Physicians, the
Ameri can Soci ety of Health-System Pharnaci sts, the
Eur opean Soci ety of Cardiol ogy, and many ot her
pr of essi onal groups.

Second, we are clinicians who daily care
for patients requiring anticoagul ati on therapy. W
realize the necessity of anticoagul ation therapy
and experience the real world benefits and the
shortcom ngs of warfarin, which has been our
primary oral weapon agai nst thronboenbolic disease
for decades.

We understand that the Advisory
Conmittee's principal concerns are efficacy and
safety. However, there is a third di nension that
we would like to discuss today, and that is the
di mensi on of both the non-treatnent and sub-opti nal

treatment of patients at risk of stroke and venous
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t hr omboenbolism And to show you the magnitude of
this problem presently there are 4.7 mllion
stroke survivors living in the United States with
15 to 30 percent of those being permanently
di sabl ed. Stroke costs the United States $31
billion in direct costs and $20.2 billion in
indirect costs annually. Fatality fromthronbosis
is about four times as prevalent as fatality from
mal i gnancy.

Qur NABOR study was perfornmed at 38 U.S.
hospitals from 28 different states and incl uded
3,778 randomy selected record for patients
primarily treated during the cal endar year 2002.
It was a retrospective, benchmarking study that
i ncluded 21 teaching hospitals, 13 community
hospital s, and four veteran admi nistration
hospi t al s.

O the 945 patients with a primary or
secondary di agnosis of atrial fibrillation, 86
percent were stratified as having a high risk of
stroke using the Anerican Coll ege of Chest

Physicians risk stratification schene. O those
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stratified to high risk, only 55 percent received
war farin, which has been shown to reduce stroke by
approxi mately 65 percent in unsel ected patients
with atrial fibrillation. Interestingly, this
result confirms other studies dating as far back as
1980 and is practically the sane at that published
by Jencks, the Centers for Medicare and Medicaid
Services in 2003 for results conpiled from1998 to
2001. Furthernore, neither warfarin nor aspirin
were prescribed in 21 percent of high-risk
patients, including 18 percent of those with
previ ous stroke, transient ischemc attack, or
systemic enbolic event, despite 43 percent having
no identifiable bleeding risk. W felt it |ogica
to expect that atrial fibrillation patients with
previous stroke, TIA or system c enbolic event,
and thus the highest annual stroke rate, would be
much nore likely to be treated with warfarin.
However, only 61.2 percent received warfarin. This
was di sturbing, considering that the nunber needed
to treat to prevent just one stroke in this

popul ation ranges fromjust 7 to 10.
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O the 939 patients with deep vein
t hrombosi s and/or pul nonary enbolism we found
i nadequate treatnent overlap of a heparin conpound
and warfarin, which included only one in four
patients who had at | east 5 days of conconitant
therapy. W found a tendency to delay discharge in
i sol ated DVT patients rather than providing
anbul atory bridge therapy which resulted in a
3.8-day lower |ength of hospitalizations in those
who received it. And we found inadequate or |ack
of treatment at discharge. Ten percent of DVT
patients were discharged without a prescription for
an oral or an injectable anticoagulant after
receiving a nean duration of only 10.6 days of
treatnment during hospitalization, many of whom were
di agnosed with idiopathic disease or who had
previ ous DVT or malignancy. |In many of these
patients, we woul d expect an extended duration of
anti coagul ati on therapy for at |east 6 nonths or
| onger.

O the 928 patients who had undergone

orthopedi c surgery, 38 percent underwent total knee
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repl acenent, 30.6 percent underwent total hip
repl acenent, and 31.4 percent underwent hip
fracture repair. Surprisingly, 14.4 percent
recei ved i nadequate prophylaxis with aspirin or no
prophylaxis at all; 6.1 percent received nothing.
Total knee replacenent patients received a nean of
3.2 days of post procedure anticoagulation in the
hospital ; however, 17 percent did not receive a
di scharge prescription for anticoagul ation
Li kewi se, 17 percent of total hip replacenment and
47 percent of hip fracture repair patients did not
receive a discharge prescription for
anticoagul ation after a nmean of only 3.4 and 4.7
days of post procedure anticoagul ation,
respectively.

Now, |'ve given you a |lot of data, but |et
me interject that the NABOR Steering Conmittee
menbers are very concerned about the nmagnitude of
under-treatnent we observed in our study. And if
it is representative of treatnment in the United
States, it represents a substantial public health

problem Despite its enornous preventive potential
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oral anticoagulation is prescribed for alittle
more than half of high-risk atrial fibrillation
patients. At least one in ten DVT and pul nonary
enbol i sm patients and one in five orthopedic
surgery patients do not receive adequate
anticoagul ati on and/or duration of therapy. This
| evel of non-treatnent and sub-optinmal treatnent in
part shows the real-world linitation of
anticoagulation with warfarin. After decades of
research on the benefits of warfarin to prevent
stroke in atrial fibrillation and to treat and
prevent venous thronboenbolism clinicians stil
don't use the drug at all or use it incorrectly.

We feel that having an alternative ora
anti coagul ant coul d increase the nunber of eligible
patients who are treated and hopefully reduce the
death and disability caused by cardi oenbolic stroke
and venous thronmboenbolic events.

Lastly, anticoagul ation always has
i nvol ved a bal ance of risk and benefit. The
SPORTI F, THRI VE, and EXULT random zed control |l ed

clinical trials have denponstrated the efficacy of
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xi mel agatran for preventing blood clotting.
Xi mel agatran does not have to be constantly
adj usted, may have |ess risk of bleeding and a
| ower potential for drug interactions than
war farin; however, it requires nonitoring of l|iver
function. W believe the balancing of risk and
benefit would be enhanced if another effective ora
anticoagulant with a tolerable risk profile was
availabl e for prescription in the United States.
Havi ng two oral agents, nanely, warfarin and
xi mel agatran, woul d provide practitioners greater
flexibility in best matching an oral anticoagul ant
wi th the unique needs of every patient.

On behal f of our steering conmttee, we
thank you for the opportunity to comrent on our
concerns for primary and secondary prevention of
t hr omboenbol i ¢ di sease and how our research
findings weigh in the consideration of the New Drug
Application for xinelagatran.

Thank you all very nuch.

DR. BORER  Thank you very much, Dr.

Col gan.
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I's there anyone el se who hasn't registered
who has a statenment during this open portion?

[ No response. ]

DR BORER Ckay. |If not, we'll nove back
to our agenda. W're going to follow this plan:
First, | short-circuited a question by Dr. Sjogren
earlier, and if you want to raise that question
now, we'll start with that. Then we'll go on to
allow Dr. Sheth to answer the questions that we
rai sed earlier that | think she has answers to now.
Then we can have questions regarding the
ri sk/benefit analysis fromthe entire comittee for
Dr. Hal perin and for Dr. He, and then we'l
compl ete the FDA presentation with any questions
that we have that follow, then the charge to the
committee, and then we'll close the neeting to
non- comm ttee speakers and go through our analysis
based on the questions we've been given, which
shoul d bring us right up to about one nminute to
5: 00.

Dr. Sjogren, do you want to go ahead?

DR SJOGREN. My comments have to do with
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the liver test, particularly ALT, and the FDA
description of the three patients that died | think
answers ny question in a better way than earlier,
because that's exactly what | was asking: Wat
happened to the ALTs over time? And | calcul ated
that sone patients that started with normal ALTs
pronptly went into rmajor abnormalities in 12 days,
in 30 days, in a very short tinme. And so the
proposed nonitoring for these patients woul d not
touch--woul d not have caught these patients
because, you know, they expect to be an ALT that is
twice the normal and then go on with nonitoring.

So I'mstill very concerned about that,
and | would think that as a liver doctor, if | saw
any abnormality, | would discontinue the drug
i medi atel y based on what the FDA has shown us.

And | would prefer that patients have an ALT to
begin with before they start the drug, and if it is
abnormal, then | would not feel safe to give the
drug. | think there are sone patients that just
the toxicity progresses very fast and we're unabl e

to tell who those are.
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DR. BORER | should point out we don't
actually know what the algorithmis that the
conpany ultimately will come up with. Their Risk
MAP is sonmething that they'd have to talk to the
FDA about. But all these points that you' ve made |
think we have to keep in mind.

kay. Dr. Sheth, as you get prepared to
respond to the several questions, | found in ny
briefing docunment the areas that had caused ne to
rai se the question about rebound, and perhaps so
that everybody can | ook at these data, they're on
page 47, Table 18 of the FDA briefing docunent.
The FDA briefing docunment. ©Oh, |I'msorry. You're
quite right, there are. This is called "Cinical
Review DA CDP." And the next is "Cinical Review
DCRDP" and that is Table 45 on page 75 of that tab.
And the only reason | note these is that it was
fromthese tables that | made the cal cul ati ons that
led to the question. You may want to | ook at the
primary data that generated the question.

kay. Dr. Sheth?

DR SHETH: It's not a very good
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reproduction. 1Is this the table that you're
tal ki ng about ?

DR BORER  Yes, indeed.

DR SHETH: Ckay. Al right. Let ne do
this. The data that we prepared | ooks at the
nunber of nyocardial infarctions that occurred
after treatnent over those that occurred during and
after treatnent. | think that was one of the
questions prior to the break. And if | could start
first with the long-term exposure pool, and then
I"mgoing to nove actually to the warfarin
conparison pool, which is, I think, the rea
question of interest, so that would be O 49,
pl ease. Ckay.

Just focus on this bottomline, total Ms,
and this should be the nunber of myocardia
infarctions that occurred after study treatnent
stoppi ng over the total nunber in the program and
that would be--for the long-termpool, it's 28
percent versus 23.

Can | have O-48, and let's do the surgica

popul ati on, please?
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T4A Here, on this bottomline, the
patients with an M after stopping treatnment, it's
broken up into 36 and 24 mlligrans, over the tota
during the program and it's four out of ten for 36
mlligrams, one out of seven for 24 nmlligrans, and
two out of four for warfarin, and one out of two.
The percentages are listed here, but | just caution
that the nunbers are very small in this analysis.

I'"d also like to ask Dr. Peter Kowey to
cone and discuss this a little further, if | may.

DR. FLEM NG Wiile he's doing that, can
you | eave the previous slide up?

DR. SHETH: O-47? | think the one just
before, is that correct?

DR KOWNEY: This problemw th nmyocardia
infarction and coronary events that occurred in the
orthopedi c surgery popul ation was a particul ar
concern to us when we | earned that there was a
concern by the agency. CObviously, those data
weren't quite known to the sponsor and to the
consultants. And the reason why it was a surprise

to us is because, under ordinary circunstances,
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when we're confronted with a question having to do
with sonmething |like an acute ischem c syndrone,
acute ischem c events, and you ask us the question
could this drug sonehow have been causi ng an issue,
the reaction is go study the highest-risk patient
popul ati on and show us the data in a popul ation of
i ndividuals who are at maximumrisk. That's an
acute coronary syndrome popul ation.

And so we thought and I still think that
the data from ESTEEM real |y provi des the nost
i nformati on that we have about the question of
whet her this drug under sone circunstances could be
causi ng an acute coronary syndrone. Keeping in
m nd the fact that ESTEEM fini shed with a 14-day
wash-out period during which patients were stil
counted in the trial and events were still counted
inthe trial. And even with that, there was no
signal that there was an excess risk of having
acute coronary events, and obviously there was an
advant age to xi nel agatran.

So the answer to the question of what does

it mean when you see a short orthopedic experience
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study where you see this excess event rate.

Clearly, we agree with you that that's a different

setting, and the patients are freshly

post-operative, and there may be sonething uni quely

suscepti bl e about those individuals. But with

those kinds of nunbers and the very snall nunbers

of events that were seen in those trials, in the

setting of having a very definitive clinica

trial--and, again, that's the reaction that | would

have, is go do a study in the maxi nrum at-ri sk

popul ation. You have those data. It seens to

me--in addition, in that study you have w t hdrawal

data. It seens to ne that that probably answers

the questi on.

Therefore, | think that what you're seeing

in the orthopedic surgery experience is not rea

and that it represents a play of chance.

DR BORER (Ckay. |'ll do sonething that

| shouldn't do, which is to tell you ny bias, which

is that | agree with you about the inportance of
ESTEEM But the question was specifically not

about total M risk. It was about the potential
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for rebound that might have to be renediated with
some adjunctive therapy if this drug were approved
and used.

DR. KONEY: Yes, | agree with you, and
think there are two pieces of information that gave
nme reassurance on that because, Jeff, honest, we
t hought the same thing. One piece of information
is that in SPORTIF there were patients who went on
and off the drug on a regular basis. As you know,
this drug is not indicated for cardi oversion, for
exanple, so there were patients that were going on
and off the drug constantly in SPORTIFs. And in
SPORTI F, as you say, in an adjudicated--that's the
other thing, by the way. | was a little bit
surprised that we weren't giving a whole lot nore
wei ght to adjudi cated events than we were to
i nvestigator-reported events, which we
traditionally don't really do. | pay a lot nore
attention to what an adjudi cati on panel blinded
woul d do with this.

The other piece of information, as | said

earlier, is that also in the ESTEEM experi ence,
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there was a w thdrawal phase so that we do know
that we have an opportunity to really observe the
maxi mum ri sk popul ati on com ng off the drug wi thout
an excess event rate.

Those two pieces of information for me
were very reassuring and, again, that's why we were
alittle bit taken aback by the challenge fromthe
orthopedi c surgery popul ati on.

DR, BORER (Okay. Thank you, Peter.

Dr. Sheth, there was another issue, |

t hi nk- -

DR. FLEM NG Jeff, before we go on, could
we- -

DR. BORER Ch, I'msorry, Tom

DR. FLEM NG The slide cane off again.
It was O 49.

DR. SHETH: Thank you. Can we put that
back up?

DR FLEM NG Just to make sure I'm
under st andi ng- -t he denomi nator, actually, is keenly
of interest to ne here as well, the 186 and 138.

Jeff referred to Table 18, and that was certainly
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one that had drawn ny attention as well. The tota
Ms there when you | ook at on and off, it's 144
agai nst 113. This adds another 42 and 25 through,
| assunme, a nore conprehensive sweep than got
reported here as AEs. So these are the numerators,
the 186 and 138, that correspond to the |ong-term
foll ow up denomi nators of 6,900 and 6,200. |Is that
correct?

DR SHETH. That's correct.

There were a couple other questions |'d
like to get back to that were brought up this
nmorning, and | think | just want to say that, in
fact, not only in the clinical trial programdid we
require an ALT prior to starting; we would require
that prior to starting drug as well to address that
concern, and to al so address the concern of how
to--that we're going to assure appropriate testing
conpliance in practice. 1'd actually like to ask
Dr. Caneron to answer that. | think that's in
response to a concern brought up earlier by Dr.

Ni ssen.

DR. CAMERON: Thank you. Hami sh Caneron
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AstraZeneca. Really to try and help Dr. N ssen
who posed this dilenmma in terns of risk assessnent,
it's adilemma | think we all share given the

dat abase we have, but recognizing it is a very

| ar ge dat abase based on devel opnent in five
different indications where many of the patients
are elderly and nearly half the patients have rena
impairment. So it's a pretty sort of stress test
envi ronnent .

W would like to get a better handl e on
this risk. W believe that--we want to know what
the risk of liver failure mght be. W believe
that many of the cases that we're | ooking at today
are quite confounded, and it makes it rather
difficult to reach a crisp judgnent. W do not
believe the risk is as high as the 1 in 2,000
figure, but we do want to commt to undertake work
to explore this.

Now, | think we've probably reached the

limts of what major information we'll get out of

clinical trial settings, and in a sort of postmarketing

program we are devel opi ng progranms to
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exclude risks in the level of about 1 in 10, 000.
We believe that would be the right sort of gold
path to be going, and we've al ready devel oped
progranms for discussion with regulatory authorities
both here and in Europe, and we'll be discussing
that with FDA at the upconi ng neeting.

Probably just an additional sort of add-on
to that--and | know that, Chairman, you have not
wanted to get into algorithns in detail and risk
managenent and so on, but | think it is an
i mportant part of what plays on your judgnent,
woul d i magi ne. W proposed a program based on
education, conpliance enhancenent, and unrestricted
distribution. And we've read the FDA comrents, and
we' re obviously very eager to hear your conmments
today. And we understand the need we have to
augrment that programin order to reach alignnent
with FDA and get sonething in the best interests of
patients. And we're prepared to add nore contro
of mandatory elements to this program such |ike
physician attestation or a patient registry

approach, liver function testing, this type of
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thing, renenbering that | think we have to try and
achi eve the bal ance, which is one of our big
considerations with the first program potential
uni nt ended consequences. G ven the story of
warfarin, given the under-treatnment, we wanted to
make sure it was a bal ance between doing what's
right for individual patient safety nanagenent, but
al so thinking about the popul ati on perspecti ve.

We have proposals for that, and in the
upcom ng neeting with FDA, we'll be putting that
forward as well. So |I hope that gives you sone
reassurance we're addressing the issue of
estimating risk to help that judgnment. W'IIl also
doit in a way that we get an answer quickly as
possi bl e through post mar keti ng appr oaches.

DR. NISSEN. Here is what I'mtrying to
weigh here a little bit. Do you know what percent
of patients in the clinical trials didn't show up
and get their ALT done? |In other words, what was
the conpliance rate with getting bl ood drawn for
ALT? And | want to wei gh that against what | think

we know sonet hi ng about what conpliance nay be.
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You understand what |'mgetting at, trying to
under stand the risks.
So what percent of patients in the

trials--do you guys know t hat?

DR CAMERON: I'Il let Dr. Sheth take
t hat .

DR SHETH: Let's put this up. This is
overall compliance. It's a bit of a busy slide,

but it's broken up into several conponents:
conpliance to | aboratory testing, and we | ooked at
in terms of just overall nonthly, weekly, as well
as discontinuation, nmeaning did they neet the
criteria and then did they discontinue on tine.

And the overall conpliance was about 69 percent for
xi mel agatran and conparators. The nonthly
conpliance was around 70, so there's not that nuch
difference. And the weekly conpliance overall was
68 to 53 percent on conparators. This night
reflect alittle bit the SPORTIF IIl trial. In
terns of discontinuing on time, about 71 percent in
t he xi nel agatran group

DR. NI SSEN. Now, the question, of course,

file:///C|/Dummy/0910card.txt (236 of 414) [9/16/04 12:31:38 PM]



file:///C|//Dummy/0910card.txt

237
is: Wuat's that likely to look like if the drug is
brought to market? And, you know, | wonder if the
agency actually has any feedback for ne. This
woul d help nme a lot to know. |In the other drugs
where you' ve mandated, you know, liver function
nmoni toring, do you have any sense for what the
compliance is like in the real world?

DR. AVIGAN. Dr. Kate Celperin has a
presentation which will deal with that issue, |
think in sone conprehensive way.

DR. NI SSEN. Ckay, good. That will be
hel pful. But that was great because now | can
conpare it to what we hear fromthe FDA

DR. SHETH: | think the final question I
recall fromthis norning was did we have sone test,
a |l aboratory testing that mght | ook at the issue
when patients cane off drug that m ght indicate any
rebound effect, and 1'd like to ask quickly Dr.
Troy Sarich to address that.

DR. SARICH Yes, Troy Sarich,
AstraZeneca. | can just comment in regard to the

i ssue of whether there's some unknown rebound
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effect of this agent that you want to know about.
Everyt hi ng we know about this drug is that when
it's present in the body, it's active; when it
| eaves the body, there's no residual effect. And
in our clinical pharnmacol ogy program we had over
1,100 healthy volunteers that either took single
doses or repeated doses for up to 8 days. Al of
those volunteers had | aboratory testing,
coagul ation assays done at the tine of discharge
fromour units, and they were al so brought back 2
to 5 days after discharge. And there was really
not hing to suggest that these patients had any
altered coagul ation status after a single dose or a
repeated dosing period. This is really sort of, to
us, a non-issue with the drug. W believe once
it's gone fromthe body, it's not having any
measur abl e effect that we' ve been able to detect.

DR. NISSEN. | hear you, but, of course,
normal volunteers are not the people who get the
drug. And, you know, these ol der people that
undergo surgery, you know, surgery induces a |ot of

very profound changes, including changes in the

file:///C|//Dummy/0910card.txt (238 of 414) [9/16/04 12:31:38 PM]



file:///C|//Dummy/0910card.txt

239
coagul ation system And the problem-and | think
Tom Fl em ng has been trying to get to this as
wel |l --is, you know, there's really a very strong
signal in the data, one that actually achieves
statistical significance, and you see it in both of
the short-termtrials, not in just one of them and
you see it in the pooled data and you see it
ever ywher e.

So we're trying to understand it, but it
sure |l ooks like a signal to anybody who woul d | ook
at this data objectively. And, you know, | know
that normal volunteer data has been done, but there
may be effects that we don't know about, and we're
trying to understand those.

DR BORER Alan, and then Bill.

DR H RSCH. Well, | just was going to
echo the sane comment. To say that you're
satisfied is one thing, but I was |ooking for the
sane kind of data Bev was asking for, which is
somet hing very specific in a relevant popul ati on,
thronbi n gene expression rates, platelet Factor 1V,

beta t hronbogl obulin, d-dinmers, sonme real evidence
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there was a real effort to | ook at upregul ation of
the pat hway, and | haven't seen that yet.

DR H ATT: Yes, just to follow up on
that, I'mreninded of the oral 2B3A antagoni st
experience, and the issue was that these drugs has
short receptor occupancy tine and that platelets
becane prothronboti c when the drug cane off the
receptor, a simlar kind of PK sort of behavior as
you have, and that the concept was when patients
fell below inhibition of platelet aggregation of
maybe 80 percent, they becane prothromnbotic.

Now, if you look clinically, if the
all-cause nortality rates are the same anongst
groups, but you're preventing major thronbotic
events, there nust be sone offsetting conpeting
nmortal ity weighing against that. And so | think
this question keeps conming up about is there a
rebound, is there prothronbotic events, and | don't
think you really know the answer to that question

DR. SHETH: If | can ask Dr. Troy Sarich
to respond agai n, thanks.

DR. SARICH If we could just |ook at CP-6
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one nore time. This was fromny core presentation,
and 1'll just take a little nmore tine to go over it
this tinme.

We have | ooked at things like beta thronbo-
globulin, which is a measure of platelet
function, and in this analysis what we did is we
| ooked at a range of concentrations of nelagatran,
and plotted here is the reduction in beta
t hronbogl obulin | evel s as concentrations increase,
and this is actually a congloneration of data
collected at different tine points after drug
adm nistration, including data at 10 hours after
drug admi ni stration, which in healthy volunteers
constitutes quite low | evel s of nel agatran.

You can see that as concentrations go up,
the effect increases. Wen concentrations start to
go back toward baseline levels, the effect on beta
t hr onbogl obul i n goes back to baseline.

W al so see that here with thronbin
generation using thronbin/antithronmbin conmpl exes.
So, really, we don't see any type of hysteresis,

any unrel ated pharnacol ogi ¢ ef fects once the drug
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is elimnated fromthe body. And | take the
poi nts, of course, we cannot exclude anyt hing.
There are unknowns possibly. But fromall the data
we know, we have not seen any del ayed
phar macol ogi cal activity beyond when the drug is
gone fromthe body.

DR HIRSCH: But | did see that slide, and
I"msatisfied that it shows that effect in a
heal thy volunteer in a non-post-operative state
where there aren't acute phase reactants, there
aren't external stresses. That's not really what
1" m aski ng.

DR BORER  Jonat han?

DR. SACKNER-BERNSTEIN: As a followup to
that, even if you're neasuring these tests within
10 hours of dosing, you're still at a point where
the drug concentration is above 0.05 m cronol ar,
whi ch neans you're still at a |l evel where you have
a therapeutic effect. And all of the questions,
think, are focusing on what happens to the patients
once the drug concentration is below a therapeutic

| evel, but within that period of tine right after
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it's been used.

I"d also like to propose just another way
of trying to interpret this risk of myocardia
i nfarctions and acute coronary events and coronary
di sease AEs. W're using the ESTEEMtrial to say
that we're looking at a high-risk population, and
that would be the place where it would be the nost
easy for us to detect a signal, if there were one
there, of an adverse effect of the drug. Although
I can't tell with certainty fromthe docunents
because you don't have all of the concomtant
medi cations listed for all the trials, fromthe
information in this | would bet that the ESTEEM
trial patients were actually treated extrenely well
for coronary risks. So they were treated with
statins, with beta bl ockers, with ACE inhibitors
and anti-platel et agents, et cetera, all of which
may actually be protective agai nst sone effect of
ximel--1 can't say it either. You know, if indeed
there were a pharmacol ogi c effect, perhaps those
drugs are protective. It could also explain why

the signal for nyocardial infarction appears to be
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weaker in the SPORTIF trials where al nbst half the
patients were on statins, over half were on ACE
inhibitors or ARBs. A large proportion of the
patients were on beta bl ockers conpared to the
THRI VE and the EXULT patients, where | woul d doubt,
given their age and their list of conorbidities,
that they're on nmany cardi o-protective neds.

So I'mnot quite convinced that ESTEEM
means that we don't have to worry about this signa
of coronary events.

DR. BORER Ckay. Do you have anyt hi ng
el se that you wanted to say, Dr. Sheth, or are we--

DR SHETH: | think we've addressed al
the questions. | just want to clarify just one
pi ece of information on discontinuations due to
bl eedi ng bei ng hi gher on xinel agatran than warfarin
that was presented or on conparators that was
presented earlier. That was primarily--actually,
only driven by the SPORTIF IIl trial where in the
open-1| abel, physicians had the alternative to put
their patients on warfarin if they cane off

xi mel agatran. But if they were on warfarin, they
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did not have an alternative if the patient bled.

In the other trials, you do not see the
sanme increase for discontinuation for bleeding, so
I just wanted to clarify that piece of infornation.

DR. BORER  (Ckay. Thank you very nuch.

Now, let's go back to questions, and,
again, I'mgoing to--1 knowthis is difficult to
do, but let's try tolimt it to questions of
clarification, if we can, for Dr. He and for
Jonat han Hal perin regarding the risk-to-benefit
relation. Anyone on the committee who has
questions, nows the tine. | have a fewif you
don't.

It's primarily regarding the FDA
presentation. Starting with Slide 3, Point 2 of
the FDA's Slide 3 is that efficacy result in Exanta
is driven by decrease in asynptomatic distal DVT,
which is not clinically neaningful. | think this
is an inportant point, and | asked you sone
questions about that earlier. But | would like to
hear sonething else. |In Jonathan Hal perin's

presentation, he pointed out that 70 percent of
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peopl e untreated woul d have distal DVT, and there
is some concern about propagation, although it
seens that the data are not as well defined as they
m ght be.

If indeed asynptomatic distal DVT is not
clinically neaningful, that would be very
inmportant. |'mnot sure on what basis we say that.
Sol'dlike to hear that, and | really want to hear
fromBill and from Al an as well about that.

DR HI ATT: | don't think we have a rea
|l ot of certainty about that, but the risk is
certainly there. And it was also nentioned in the
sponsor presentation about post- (?)-itic syndrone,
which is a very disabling manifestation that does
occur 2 to 4 years after an acute venous event, and
not also well characterized. So | think that risk
has to be considered as well as the risk of an
enmbolus. So | would not discount these
asynptomatic distal clots.

DR. BORER Dr. He, on what basis do you
say it's not clinically neaningful?

DR HE: In the clinical practice, all of
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this data was detected by the venogram |n the
clinical practice, usually we don't use a venogram
to detect asynptomatic patients. |[|f patients do
not have a synptom you don't want to use a
venogramto detect a patient who has a DVT or not.

Secondly, if you have asynptonatic dista
DVT, majority of physicians do not treat it, and
this patient--it is basically the one you detect by
the venogram and in that case the basis | say if
you found asynptomatic distal DVT by venogram that
is clinically meaningful, it is really--1 really
don't think it is very clinically inportant.

DR. BORER  You know, |'msorry we don't
have an orthopedi c surgeon here on the panel or
sonmewher e standi ng cl ose by. But, you know, just
to nail down the point, because | do think it's
important, and | want to hear from Alan and from
Beverly about this, of course. You know, nmany
orthopedi ¢ surgeons woul d not--as you say, they
woul dn't treat somebody because the person had a
distal DVT. They would have treated him

bef orehand. They woul d have gi ven an anti coagul ant
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of sonme sort as early as possible after an
operation because of the concern about DVT. So
goi ng and doi ng a venogram woul d be irrel evant.
Presunmably, you've already taken the preventive
steps. I'mstill alittle unsure about this.
Maybe we can go to Al an, then Beverly, then Ron.

DR HRSCH Well, | think it's a large
statenment to say it's not clinically relevant, so
woul d di sagree with that statement. But, on the
ot her hand, our database is inconplete and we have
to acknow edge that. My instinct personally is
that it is clinically relevant, but let's define
what that means.

First of all, we don't have |long-term
prospective, random zed trials of treatnent of
distal, nmeaning infrapopliteal DVT to knowits rea
i mpact on human health in this country, which is
crazy. But in the absence of that, nobst of us
woul d believe that there are three clinically
possi bl e inpacts. Just to state them | guess not
measured in this study, you know, one woul d be

propagation so it becones clinically relevant at a
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smal |l rate. The second is the quality of life
post-thronbotic inpact. Nobody likes a swollen
|l eg, estimated to occur in probably between 5 and
30 percent of the population, and |ocal disconfort.
And, nore inportant, again, if we took a 5- or
10-year tine frame |l ong-termrecurrence of deep
vein thronmbosis distal to that fact, it's probably
pat hophysi ol ogi cally rel evant; we just don't know
the rates.

So I'd just be careful with not making too
strong a statenent.

DR. BORER Beverly, and then Tom | said
Ron, but | meant Tom

DR. LORELL: Thank you. And, Dr. Hirsch,
| appreciate your coments on this.

I think ny comments are very similar to
Dr. Hirsch in that the setting of this as a
clinical trial |ooking at the question of whether a
new nol ecule is effective in reducing thronbosis,
as a clinician | wuld |l ook at this as a conti nuum
as opposed to being separate buckets of

t hronboenbolic events. So | think with Dr. Hirsch,
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I woul d share the concern that there is clinica
meani ng to having di stal venogram det ect ed
t hr onbus.

DR. BORER W run very close to the
al ways difficult issue of surrogates versus
clinically relevant endpoints here. But, you know,
| too feel very concerned about saying it's not
i mportant.

DR HHRSCH: In a sense, Jeff, this is a
surrogate for the purpose of this study, with the
possi ble long-termbenefit if there were
| onger -t erm dat a.

DR. PICKERING The Anerican Coll ege of
Chest Physicians, actually a consensus, did coment
on that, and they suggest--in terns of endpoints,
we suggest a mddle ground based on large trials
that use a clinically inportant VTE outcome
consisting of a conposite of fatal PE, synptonmatic,
proven DVT or PE and asynptonatic proximl DVT

DR. BORER  John?

DR TEERLINK: So taking into account that

the distal DVT has sone clinical neaning, |'mjust
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trying to put it into a context of the clinica
trial. | would guess that the at |east short-term
synptomatic, the painful thronbosis would have been
pi cked up as synptomatic thronbosis in this trial
So that actually is accounted for in the
synptomatic group. | would expect that the
progressi on of this thronbus, this distal thronbus
woul d have been al so detected as a proxi ma
thronbosis. So that part of the endpoint, at |east
acutely, recognizing that it can propagate |ater
but at least within the scope of this trial is
bei ng accounted for in the endpoint. So | think
actually we can acknow edge that the dista
thrombosis is inmportant clinically, but nmuch of its
clinical inport is being picked up by the
progressi on of disease in the proximl DVT
measurenents or in the synptomatic neasurenents,
nei ther of which were different in the study.

DR BORER Tom and then Steve.
DR. FLEM NG W've got a hierarchy, as we
often do in clinical trials, of what | would cal

clinically relevant events moving on down to what
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woul d be surrogate events. And in this trial, in
this setting, you've got death, you've got stroke,
you've got M. Those are all very profound.

You' ve got PE. Then you've got synptomatic DVT.
And then in the asynptomatics, you' re down to
proximal, and Tomis list left off dista
asynptomatic, left off conpletely. 1've heard
not hing to argue that asynptomatic DVT, in
particular distal, is anything but, at best, a
surrogate endpoint. It is not a clinical efficacy
endpoint. A clinical efficacy endpoint by
definition is one that unequivocally reflects
tangi bl e benefit to patients, prolongation of
survival, synptomatic di sease.

If you're doing a venogram and you
identify a distal asynptomatic, it mght nean
somet hing. But listening to Alan, we don't know.
That's an unval i dated surrogate at best. | don't
see that we've said anything that could put it into
any definitional category other than an unvali dated
surrogate. And what's problematic now i s when that

conponent contributes the vast majority of the
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events and alnost the entirety of the signal

DR. HE: | have one thing | want to point
out. This is a short-termtreatnent, average
patient only using 8 days' treatnent. That neans
if you detect a distal asynptomatic DVT, you only
treat for 8 days. That neans you are not waiting
for this distal DVT to progress to a proxinal DVT
because you already stop treatnent after 8 days.
And, you know, this short-termtreatnent doesn't
hel p that DVT at all.

DR NISSEN: Yes, | think | understand the
spirit of your "not clinically meaningful"
statenment, and let me see if | can characterize it.
I think what he's really saying, which is really
very much what John said as well, is that if you
didn't do the venogram you'd never know. And so
it's an event that you only detect because you're
doi ng a procedure that woul d never--woul d not be
done clinically in an asynptomatic patient. And so
you' re addi ng a bunch of events to the mx that
woul d be undet ect ed.

In other words, if you took 1,000 patients
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and conpared these therapies, you wouldn't see any
di fference unl ess you went ahead and venogramd
themall, which is not sonething we do clinically.

Now, there is one issue, though, that I
woul d take issue with, and that is that because
we're tal king about a short-termtrial, we haven't
factored in the possibility that those dista
asynptomati c events, you know, DVTs, would 6 nonths
fromnow or a year fromnow result in a clinically
i mportant recurrence. W don't know that. And
think we have to acknow edge that we don't know
that, but it may suggest a potential study, you
know, to the sponsor that would be, | think, a
tremendous addition to the field, which is to
detect these, and then, you know, since we don't
know what their natural history is, to random ze
those patients to be treated or not be treated and
find out whether any agent |ong term can prevent
the conversion of asynptomatic distal DVTs into
synmptomati c pul monary enboli or proximl DVTs that
are worrisone.

DR. BORER Al an, then Tom and then |
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want to give the sponsor an opportunity to respond.
Maybe Jonathan would like to say sonething. Tom
did you have sonet hing? No.

DR HALPERIN. Thank you very much, M.
Chairman. | agree with the perspective that Al an
Hirsch has stated, and | think these are clinically
i nportant events because of our understandi ng of
t he pat hogenesis of the clinical syndromes. And
woul d just add one other thought, and that is this
notion that these patients are asynptonatic,
| acki ng an orthopedic surgeon to testify for you
here today, the next best thing, perhaps quite a
di stance, is a clinical cardiologist who takes care
of these patients. Al of these patients are
synptomatic. They all have painful, swollen |egs
inthe first 10 days after orthopedic surgery of
this type.

And so the problemhere is not an anbient
popul ati on wal ki ng around out there in whomwe're
doing a bunch of tests and finding clinically
trivial events. W' re taking a bunch of patients

all of whom have the synptons of deep venous
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thronmbosi s, |ooking to be sure that those synptons
are or are not related to surgery versus surgery
t hronbosi s, and considering significant the
condition that | eads to proximl venous thronbosis
and pul monary enbolismin al nost every case in
whi ch those two nore severe syndrones arise

Thank you.

DR. FLEM NG Jeff, maybe | do want to
commrent .

DR. BORER:  Tonf

DR. FLEM NG It's a clinical event
because we understand the pathogenesis. Ww. That
woul d nean that the vast mgjority of surrogate
mar kers are then clinical events. The distinction
here between a clinical event and a surrogate
endpoint is a clinical event unequivocally reflects
tangi bl e benefit. 1t is direct evidence of an
ef fect on synptons, duration of survival, et
cetera

A surrogate endpoint, and in this case an
unval i dated one, is one that provides a potentia

clue that you m ght be having clinical effects in
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the manner that Steve was tal king about. Maybe we

do here, but we're not tal king not about

establishing plausibility to do a trial. W're

standing here to deci de whether the evidence is in
hand to approve an agent. And in the absence of a
signal in the non-synptomatic distal categories,

the absence of a signal there, we're left with a
hypot hesi s that could, in fact, be validated in a
future trial with sufficient nunbers in foll ow up
to show that this is an effect that translates into

clinical benefit. But at this point, if we only

know there's an effect on asynptomatic distal,
that's hypot hesis generating.

DR. HALPERIN: | would agree with al

that except for the word "asynptomatic." It neans,

as you say, the surrogate, and | accept that
distinction that you made. But none of the
patients are asynptomatic. They all have, |
presunme, all of the synptons of deep vein

thrombosis. The problemis that the synptom

doesn't correlate entirely with the disease in this

case.
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DR HI RSCH: And one nore series of
bridging words. This is not a clinical clue. This
is actually a hard endpoint. The sponsor shoul d be
congratul ated, actually, for taking patients
through a clearly defined venographi c endpoi nt at
no essential risk, denponstrating clot--you know,
abolition or anelioration of clot fornation.
However, though we have a hard event, the question
isis it a hard clinical event for which you' d seek
drug approval, and in that sense this is sort of
like | ooking with surveill ance echos for LVH, carda
dupl ex for I MI change, renal dipsticks for, you
know, proteinuria and saying because we've changed
that, the patient will feel better. Ms. Snmith
taken care of by Dr. Hal perin here woul d not
necessarily know the difference.

DR. BORER  Steve, with your perm ssion,
maybe we'll hold your comment about this until we
get to the nore conplete--

DR. NI SSEN: | have an unrel at ed- -

DR. BORER (Oh, you have a question

kay, go ahead.
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DR. NI SSEN. Because | didn't get a chance
to ask it earlier, is the SPORTIF V data going to
be published? And if not, why not?

DR. HALPERIN: We anticipate publication,
yes. W're still in the final stages of
negotiation with the New Engl and Journal of
Medi cine, and if they were faster, we'd have a nore
assured answer for you.

DR. BORER (Okay. | have another issue to
rai se based on the FDA presentation, and it's
really a question for the sponsor about the point
that the FDA raised. Do we have data--you know,
we' ve been concerned in the short-termtrials that
patients were only followed for 4 to 6 weeks, and
we don't really know what m ght have happened to
them afterwards. But you exposed, you know, about
15, 000 people, 17,000 people to the drug.
Sonewhere al ong the way there may be some subgroup
that was treated short termand you actually found
out whether they were dead or alive 6 nonths |ater.
So | want to ask whether you have anywhere in your

dat abase sonething that could be reassuring about
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the potential for late manifestations of toxicity
fromshort-termtreatnent.

DR SHETH: So you're asking do we have
sonething like 6-nonth vitality data on our
orthopedi c surgery popul ati on across both the
Eur opean and North Anerican pool s?

DR BORER  Ri ght, anywhere.

DR. SHETH: | don't believe we have
6-nonth. | think 4 to 6 weeks was the greatest
followup we have. The only thing I'll tell you,

though, is that in the EXULT A trial, which

ti me-wi se was conducted before--right before EXULT
B, EXULT B followed it. A lot of those sites were
the sane sites, and a lot of the investigators were
the sanme investigators. And the conduct of that
second trial was then over the next year. And if
those investigators were seeing their patients cone
back either with DVT or dying, | doubt that they
woul d have been participating in the second trial,
and |I'msure we woul d have heard about it. So that
we had contact with all of those investigators

during that second trial, soit's not a fornal

file:///C|/Dummy/0910card.txt (260 of 414) [9/16/04 12:31:38 PM]



file:///C|//Dummy/0910card.txt

261
foll owup, but I would anticipate we would have
heard sonething if they thought that their patients
wer e havi ng adverse events del ayed.

DR. BORER (Okay. A sinple question here.
On Case 2 that was presented to us by the FDA
showi ng that a mmjor probl em occurred when a 0.25
nm cronol ar concentration of mel agatran was present
in the bl ood, was the drug stopped when the ALT was
found to be 4.5 tines nornal ? Was it stopped ever?
I nean, there's no notation here of stopping the
drug.

DR SHETH: That particul ar patient, which
was the 77-year-old nmal e who had an el evation of
his ALT to 4.5 times the upper limt of normal and
then m ssed two subsequent tests, at that tine the
di scontinuation criteria--actually, this is the
first algorithmthat he should get weekly testing
after 3 tines the upper limt of nornmal, and then
if it reached 7 times, he'd stop, or if it was
persistent. So, no, he didn't stop his
anticoagul ation. His |ast dose then would have

been the day--essentially before he got adnmitted,
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because he cane in around 3:00 in the norning and
the bl ood work was drawn then. So we don't know
what tinme the night before he m ght have taken his
| ast dose, but it would have been within clearly a
12- hour period, but we don't know.

DR BORER Ckay. | nean, that
uncertainty may be inportant in interpreting this
bl ood | evel data, but hearing that this horrible
situation had devel oped with a blood level that is
putatively therapeutic and probably not toxic is a
concern, and it suggests the potential utility of
sonet hing that probably hasn't been done because
I"mnot entirely sure how you do it but Al an
mentioned it, which is | ooking for genotypic
evi dence of abnornal handling or abnornal response.
But, you know, | wouldn't have expected you to do
it because | don't know what you'd be | ooking for
yet .

Slide No. 15.

DR. SHETH: In terns of the genotypic, we
are actually conducting a pharnmacogenom c st udy

| ooking retrospectively, actually trying to
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under stand people at risk for severe liver injury,
and we'll also carry forward fromthat study--for
any future studies our goal is actually to
i mpl ement simlar testing nore extensively in all
future trials. So we've already initiated that
effort.

DR. BORER  Well, | congratulate you. |
think that's the nmost appropriate thing to do.

My next question is with regard to FDA' s
Slide 15. This is long-term exposure, but there
were several |ong-term exposure popul ations, and
want to know whi ch popul ati ons were and were not
i nvol ved here, included here. Does this--1 guess
it does with the nunbers you show, but does this
i ncl ude ESTEEM and SPORTI F?

DR. HE: This is long-term exposed sick
popul ation include all of the patients exposed to
Exanta nore than 35 days.

DR. BORER So this is everyone who--

DR. HE: Long-term exposed sick
popul ati on.

DR. BORER Let me just | ook at that for
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one nminute.

DR. HE: This one is long-term exposed
safety population. That includes all of the
patients exposed to Exanta nore than 35 days. And
this table was summari zed fromthe sponsor's table
in Mdule 2, Table 53.

DR. BORER  (kay. Thank you

And | think | had a simlar question on
16. As | look through the cardiovascul ar events
that were being tabul ated, they included nyocardia
infarction and a |l ot of other things. There was
angi na, which |I assunme nmeans any angi nal event or
perhaps it's a chest pain event. | nean, what's
angi na?

DR SHETH. The data shown on the previous
table and this table reflect investigator-reported
adverse event, so that these were not prespecified.
And so the physician may have just said patient had
chest pain and that night have coded to the adverse
event term of angina or angi na aggravated, terns
that you're seeing in those listings. So it's just

sinmply investigator-reported adverse events as per
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their terns.

DR. BORER  The reason |I'm asking this,
I"'mtrying to get a handle on the reality of this
appar ent cardi ovascul ar risk associated with the
use of this drug that we inferred fromthe
short-term study and the | ong-term prevention
trials, because when | | ook at ESTEEM page 6 of
the ESTEEM tab in the sponsor's book, and when I
| ook at the FDA--this is the Cardi o/ Renal review,
page 76, these were the SPORTIF patients, | |ook at
these two trials and the results | ook different
fromwhat we're inferring and what was admittedly
unexpected in the short-termtrial and in the
prevention, the VTE prevention trial.

On page 76, as | look through this, it
| ooks to ne as if there are--if you aggregate these
events, it looks as if there are fewer
cardi ovascul ar events in the patients in the
SPORTIF trials who were on xinel agatran than on
warfarin. Mybe I'mreading this wong, but--

DR HE: In the patients in the atria

fibrillation population, they do show nunerically
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hi gher CAD and M events in the xinelagatran group
conmpared to in the warfarin group. That is 7
percent conpared to 6.7 percent. As | nentioned
bef ore, because this is high baseline event rate,
it's very difficult to assess the small portion of
difference in this population, yes, but they stil
show the trend in the xinmel agatran group higher
than conparator group.

DR, BORER (Okay. Now, you just
hi ghli ghted the question | actually had, which I
had forgotten, so thank you. You said that this
was a high baseline risk or a high baseline
frequency of events. And, again, |'mnot
sure--just for purposes of clarification, |'mnot
sure on what basis we say that. This was a
long-termtrial. The absolute frequency of
myocardial infarction was relatively |ow, not
terribly unexpected given the popul ation that was
studied. And angina is angina. It wouldn't be
terribly uncommon to see angina in this popul ation

So I'mnot sure why we would say that it's

a particularly high event rate. Conpared to what?
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T4B DR. HE: Conpared to the
popul ation for short-term surgical popul ati on and
VTE popul ati on.

DR. BORER  Ckay.

DR HE: Because the difference between
groups are snmall, less than 1 percent. |[|f you
assess ACS popul ation, the baseline event rate is
27 percent. If you assess 1-percent difference
between the group at this high baseline rate, it is
difficult to make any conclusions. That is why |
focused on surgical population. Al of the
surgery, the patient went through total knee
repl acenent surgery, before they go to surgery they
go to you, go to the cardiologist to elimnate any
hi gh possibility to have an M. So that is why
that popul ati on had event rate low. In this
popul ation, so | can see the difference, you know,
even snaller difference, | can see it. Sane thing
for the VTE popul ati on. Baseline event, very |ow,
0.16. And for the treatnent, VTE treatnent, only
0.1 percent. In this |ow event rate popul ati on,

can see the difference. |If any difference, | can
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make an assessnment maybe this difference between
the treatment, you know, this gave ne a signal as a
nmedi cal officer, when | see this kind of event
rate, you know, that gave nme a signal, gave ne
attention--to pay attention to this kind of thing.
So high event rate, what | nmean is between the
di fference popul ati ons.

DR. TEERLINK: But, Jeff, that doesn't
make any sense. | nean, you have to have a lot of
events. The confidence interval around these snall
event rates has got to be huge. The confidence
interval around the big events rates has got to be
small. | totally disagree. |It's the opposite of
what you're sayi ng.

[ Pause. ]

DR HE: No.

[ Laught er.]

DR HE: Okay, let ne say it this way:
Because the baseline event rate Iike we're | ooking
for atrial fibrillation, the difference right now
is 7 conpared to 6.7 percent. Do we knhow this

difference, 0.3 difference, does that come from-
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DR TEERLINK: What's the confidence
interval around the difference? That's the point
I"'mtrying to nake. The snaller the event rate,

t he bigger the confidence interval around that
difference. The higher the event rate, usually the
| oner the confidence interval

DR. HE: Yes, that is why when you go
to--okay. Let me put it this way. |If xinelagatran
causes M, they will cause in a very snal
proportion of the patients. |It's not like |iver
toxicity. You can see it so clearly. It's 8
percent conpared to 1 percent. This difference, if
any, very small. This is a small proportion of
difference. |If you assess this popul ati on who have
a baseline event rate at 7, it's difficult.

DR TEERLINK: | agree with that because
one of the questions will be, if you want to prove
saf ety around cardi ovascul ar events in this knee
repl acenent population, it's extrenmely difficult
because you going to need a huge popul ati on studied
for along tine and a |l ot of events to know if

there's anything going on. The absence of events
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makes it very difficult to know if there's anything
goi ng on or not.

So to try to answer safety around a
cardi ovascul ar problemthat this drug m ght cause
in this population | think is very difficult.

DR HE: That's true. | agree with you
It's difficult to assess in the atrial fibrillation
popul ati on because those patients have so many
ot her underlying di seases--hypertension, diabetes,
you know, so many other things. Those patients may
cause M--may have M secondary to other risk
factors, not secondary to xinelagatran. That is
why in this mixed population it's difficult to
address a single factor that comes from
xi mel agatran. That is what | tried to say.

In here, in surgical population, surgica
popul ati on has already been eval uated by the
cardi ol ogi st before the surgery. So those
popul ati ons- -

DR TEERLINK: You' d like to think so.
That may not be true.

DR HE: | hope so, yes, because | get a
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lot of this kind of consultation working in the
hospital. You know, they just ask nme clear up this
pati ent because this patient wants to go to
surgery.

Anyway, that is what | mean, because in
here there are so many risk factors to cause M for
the patient, diabetes, hypertension, coronary
artery di sease, so many other things. But in here,
their baseline rate is so | ow so you--probably the
ri sk from xi mel agatran i s higher than others.

DR. FLEM NG Can | coment, maybe--

DR HE: You can see the difference
bet ween the groups.

DR. FLEM NG | think what Dr. He may be
saying here is that if you have an intervention
that, let's say, increases or induces a 1 in 200
risk of M--that's a half a percent. |If that is
occurring in the backdrop of very few Ms, you're
going to be able--i.e., a natural history of that
popul ation in the absence of this intervention has
a very low M rate, you can pick up that effect,

about 1 in 200 in small nunbers. If it's occurring
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in the context of a 5-percent background rate or a
bi g background rate, this added half percent is
going to be diluted. You're not going to be able
to see it.

So you're right in the sense that if
you're arguing you're going to detect a relative
risk increase, |like a doubling, then the nore
events you have, the nore power you have to pick up
a doubling. But if you're tal king about an
absol ute increase of a half a percent, 1 in 200
patients, then the higher the background rate, the
nmore diluted that's going to be, and the |ess
likely or less sensitive you're going to have to
pi ck that up.

DR. HE: Thank you so nuch. You nmake ny
poi nt very cl ear.

[ Laught er.]

DR BORER Can | say, | think we'll have
tolet it go at that, and we can do the eval uation
internally, and then answer the questions with that
eval uati on when we get to it, because we have sone

nmore to do.
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Tom did you have a point you wanted to
make?

DR. PICKERING | have a question on a
different topic, and that is, in the FDA anal ysis
there are statenents that in the SPORTIF trials the
results show that xinelagatran nay not be nore than
50 percent as effective as warfarin, which would
mean that it would |lower the rate by, | guess,
about 31 percent, which is only slightly better
than aspirin, which according to neta analysis is
about 22 percent. So I'd like to hear what Dr.

Hal perin and others have to say about this.

DR HALPERIN: There are a nunber of
difficulties ininterpreting the SPORTIF results,
partly related to the selection of a noninferiority
margi n, which was really driven by a clinica
judgrment--a clinical judgment about how much is the
disutility of warfarin worth in terns of event
savings. And the Executive Steering Commttee, in
consultation with others and with reference to
previous trials, and specifically with

consideration to the risk profiles of the patients
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enroll ed, nmade a judgrment that that's 2 percent.

Now, |'m not prepared to discuss a
putative placebo analysis. 1'll leave that to the
statisticians, because to ne the historical nature
of that analysis makes it difficult for ne to
interpret clinically.

As a clinician, I'"'minterested in seeing
that ny high-risk patients have | ow event rates on
treatnent. If | can sustain that treatnment better
with one agent, that nakes that agent nore
appealing to ne.

This isn't a conventional clinical trials
horse race where you're going to do a photo finish
and decide which wins. This is an issue of
recogni zing that the big picture is how many
patients can be kept in the saddle at the end of
the race, and froma public health perspective, how
many horseless riders are there, because that's the
problem And in the trials, |I'mnot even sure, to
tell you the truth, which of the two SPORTIF trials
brings us closer to that truth.

O course, we respect the value of blinded
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trials. I'mcertainly a chanmpion of that. But for
the last 15 years in stroke prevention studies, we
have debated whether they are really closer or
further fromthe truth. The real world of
anti coagul ati on therapy may be better reflected in
the open-label SPORTIF IIl trial. 1 don't think
we'll ever see in clinical care warfarin delivered
as it was delivered in SPORTIF V with a conmon
t hronbopl astin for nost of the variables. There
was much less within patient variability and nuch
better patient tine in therapeutic range in SPORTIF
V than even in SPORTIF IIl, and SPORTIF Il was
better than al nost any other trial ever reported.

So it's difficult and it's a judgnent that
the committee will have to make, and that's why in
the design of these trials--and I, as you know, did
co-chair the Steering Committee for this--we said
the best thing to do is to present both. W've
delivered the first controlled study of blinding
anticoagul ation trials for stroke prevention

DR. BORER  Thank you very much, Jon

Tomw || give his opinion in the context
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of the questions, but before we get to that, we
have two statisticians here representing the
sponsor. Perhaps one or both of you want to make a
statenent about the design of this noninferiority
trial.

DR FISHER. |1'm LI oyd Fi sher, professor
emeritus at the University of Washington. |'ma
bi ostati stici an.

I"mgoing to briefly present three slides,
and 1'll address two issues just because | prepared
mysel f and here it is, nmy 15 minutes--or 15 seconds
of fame. But these address both the percent
preserved and also the interaction within the
SPORTIF trial s.

I first heard about that in a neeting with
Dave DeMent, who was the statistician on the DSMW
for the trials, and Dave said that he was not very
i npressed that there even was an interaction.
have to say | have to agree with him although by
our usual standards there is. But it is 0.02--0.02
with a 3 or 6. It's not very overwhelmng in the

context of a big clinical programwhere you | ook at

file:///C|//Dummy/0910card.txt (276 of 414) [9/16/04 12:31:38 PM]



file:///C|//Dummy/0910card.txt

277
so many different events. So there are nmultiple
compari son i ssues.

Secondl y, of course, we're talking about
xi mel agatran and pl acebo, but this is all on top of
actually what | think has quite convinced nme a very
| arge warfarin benefit with respect to these
endpoi nts, even though the FDA reviewer said
warfarin may not be any better than placebo. |
personally just don't really believe that in the
clinical context of all we know.

Let me talk about relative risk. There's
a nunber of ways of |ooking at relative risk
Statisticians like a log scale, and | like plots on
a log scale, and logs of relative risk
mat hematically are a | ot better. Things becone
normal nore rapidly and so on and so forth. But if
you' re tal king about neasurenment of effect,
prefer one mnus the relative risk, and the reason
is that one mnus a relative risk is the proportion
of events that are avoided by a treatnment if the
relative risk is less than one, so it actually

refers nore directly to nunmbers of patients and
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sonmet hing on a logarithmc scale. And the nunber
of individuals benefit, the fraction preserve then
woul d be the ratio of one mnus the new treatnent
to pl acebo, which, of course, we haven't neasured
because it's an active control trial, divided by
the presuned one minus the active control to
pl acebo. That would be the proportion preserved.

In this analysis, using the relative risk,
I make the assunption, which is true in nost of
these things, and there's no way to avoid it, it
does have the pitfalls of historical controls, and
froma scientific point of view, it would be nice,
or if it were ethical to treat say AF patients with
pl acebo, but it clearly is not.

Havi ng said that, here is a slide--ignore
the 95-percent confidence intervals for reasons
that I will talk about in a nmoment. |In SPORTIF
I1l, the estinated effect to preserve using this
method is 71.3--pardon ne. The estimated percent
preserved in SPORTIF IIl is 116 percent. In
SPORTIF V, it's only 78.3 percent because, as has

been pointed out, nunerically the warfarin did
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better. And if you pool the studies together, as
you know fromthe slides you ve seen, it's about a
wash. So the estinated effect is about 101
percent. And | conputed sonme confidence intervals
usi ng something called the delta nethod, but | did
sonme simulation and what are called the coverage
probabilities. Does the 95-percent confidence
interval actually cover the true val ue under
certain assunptions? N nety-five percent of the
time it didn't work out very well, so | did one
ot her nethod of evaluating things, and it al so
related to how you weight SPORTIF Il and V.

For this purpose, | took a paper by
Rot hman, Lee, Chen, Chi, Tenple, and Hsu, not
because they're all at the FDA, although that m ght
make it nore acceptabl e, but because actually it's
really a very nice paper and it has a |lot of very
good i deas and exanmines things in nore depth than
any ot her paper | know of. But using logarithnic
scal e, the mathematical properties are very nice.
So | took wei ghted averages of SPORTIF Il and

SPORTIF V, and the first question | asked
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mysel f--personally, | do attach quite a bit of
weight to SPORTIF I11. But | think SPORTIF V for
two reasons has nore weight. It is double-blinded,

but perhaps as inportantly, it's here in North
America, so that although the AF is an area where
think the concomtant nedi cation and procedures do
not vary as much as in an acute coronary setting,
nevert hel ess, there could be differences. And then
| tried to make that quantitative. Well, if I'm
going to give some weight, what does that nean?
And what | did was | assigned a variety of weights,
and | said, well, what weight do | need to put on
SPORTIF Il to reject the hypothesis that the
percent preserved--that F is the fraction
preserved. | didn't nmention it on the | ast slide.
What weight do | need on SPORTIF Ill to reject the
hypot hesi s that the percent preserved is at |east
50 percent of the warfarin effect? And if | weight
things roughly 3 to 1, | place 3 tinmes as much

wei ght on SPORTIF V as on SPORTIF Il with

95- percent confidence you have preserved 50

percent, which is not a magical nunber but it is a
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nunber that the Cardi o/ Renal Conmittee has used in
the past and there is sone historical precedent.

And then | went down and | tried sone--|
said, well, what would the mxture be to get a p
val ue of 0.01, of 0.002, which isn't quite pooling
because it's this mxture, but basically is the
pool ed data. And in addition, | did the foll ow ng:
The pool ed data, the lower limt of the 95-percent
confidence interval using a nmethod that | do have a
lot of faith inis 71 percent.

So if you take all of the SPORTIF data,
you're 95 percent confident that at least 71
percent of the warfarin effect has been preserved.

And with that, 1'll concl uded.

DR, BORER  Thank you very nuch, LI oyd

Does anyone want to ask any questions of
Ll oyd? Tom as | said, will give his analysis
| ater, but, Jonathan?

DR. SACKNER- BERNSTEIN: If | wunderstand
this correctly, does that nean that you' re saying
that this kind of statistical analysis that you

just concluded with is one that you can use to say
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with a degree of confidence that you' ve preserved
at |l east 50 percent of the effect?

DR FISHER Correct. But there are the
assunpti ons about the historical controls, and we
only do this in a situation where we can't
ethically use placebo. But (?) t hose
assunptions, that's correct.

DR. SACKNER- BERNSTEI N:  Thank you.

DR. BORER (kay. Let's go on to the
remai nder of the FDA presentation, and | think
we' ve pretty nuch tal ked the rest of the issues to
death, so then we'll be able to get our charge and
go on to our questions. The next presentation is
by Dr. Cel perin.

DR CELPERIN. Good afternoon. M nane is
Kate Gelperin. |1'ma nedical officer in the FDA
Di vision of Drug Ri sk Evaluation. Today | wll
present a review of xinelagatran-associated |iver
injury and the sponsor's proposed ri sk nmanagenent
pl an.

I will discuss our assessnent of the risk

of severe or fatal liver injury with ximnelagatran;
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our eval uation of the sponsor's proposed risk
managenent plan; and present a brief history of
ri sk managenent w th hepatotoxic drugs

To be effective, a risk managenent plan
must address specific risks and have cl ear goal s.
In the case of xinelagatran, the nature of the risk
may be different for short- or |ong-term exposure,
and thus may require different approaches to risk
managemnent .

Proposed indications for this drug include
short-termuse after total knee replacenment surgery
with intended duration of therapy last 7 to 12
days. In contrast, intended duration of therapy
for patients with atrial fibrillation or secondary
prevention of venous thronboenbolismwould be
months to years

For the purposes of this analysis and
consistent with FDA practice, severe liver injury
was defined as concurrent elevation of total
bilirubin greater than 2 times the upper limt of
normal within 30 days of an increase in ALT greater

than 3 times the upper lint of nornal.
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In short-termtrials with xinelagatran, a
mld Iliver injury pattern was seen at the foll ow up
visit with unknown potential for a delayed injury.
No clear signal for severe liver injury was
observed; however, potential for a delayed injury
pattern or for risks associated with extended
duration of therapy in patients who require |onger
post -operative antithronbotic prophyl axis based on
current practice guidelines were not explored. The
potential for extension of use beyond 12 days in
some surgical patients with higher risk of
t hr onboenbol i ¢ conplications remains a concern

In the long-term experience popul ation,
abbrevi ated here as LTE, nean treatnent exposure to
xi mel agatran was 357 days, or roughly one year
Substantial risk was noted for severe liver injury
whi ch occurred in 1 of every 200
xi mel agatran-treated patients, or one half of 1
percent. It is also notable that there were three
liver injury-related deaths for which study site
investigators as well as FDA considered that

xi mel agatran caused or contributed to fatal |iver
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injury.

In the long-termclinical trials, 37 cases
of severe liver injury were observed anbng patients
random zed to xinel agatran versus 5 in conparator
groups. The observed relative risk of severe liver
injury with xinelagatran was 6.6 and was
statistically significant conpared to warfarin or
pl acebo.

The |l ab value cut-off used to define
severe liver injury in this severe liver injury is
somewhat arbitrary. Additional data cuts were
anal yzed for concurrent ALT and total bilirubin
i ncreases, such as ALT greater than 3 tines the
upper limt of normal and total bilirubin greater
than 1.5 tines the upper limt of nornal. Each of
these nmore conservative data cuts al so showed a
highly significant relative risk for liver injury
wi th xinel agatran versus conpar at or

There were a total of 66, or roughly 1
percent, of xinmelagatran-treated patients in the
| ong-term pool who devel oped concurrent increases

intotal bilirubin greater than 1.5 tines the upper
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limt of normal and ALT greater than 3 tines the
upper limt of normal. O these, 45 cases were
j udged by the sponsor to be possibly related to
xi mel agatran treatnent. There were only five
compar at or cases whi ch were consi dered drug-rel ated
by the sponsor, yielding a relative risk of 8.1,
which was al so statistically significant.

You have seen this graphic representation
of cumul ative risk of ALT el evation over tinme
previously.

In 37 xi nel agatran-treated patients who
devel oped severe liver injury, initial signs of
liver injury as evidenced by ALT greater than 3
times the upper limt of normal were noted as early
as the first week in one patient, within two weeks
in anot her patient, and within 30 days for a tota
of six patients. O these six patients with signs
of early injury, alternative causes of liver injury
were ruled out in four cases, which the sponsor
agreed were related to xi nel agatran treatnent.

The sponsor judged that severe liver

injury was causally related to study drug in 19
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xi mel agatran-treated patients versus two patients
in the conparator group who net the definition of
severe liver injury used in this analysis. The
estimated relative risk of drug-induced severe
liver injury equal to 8.5 was also statistically
significant.

According to the sponsor's analysis
submitted to FDA, 14, or 39 percent, of the 36
patients with severe liver injury failed to
di scontinue study drug at the correct tine based on
the monitoring algorithms. |In a nunber of cases of
severe liver injury, there was a rapid rise in
serum ALT from |l evels that were normal or close to
normal to high levels in |l ess than a 30-day
interval, often with a delayed rise in bilirubin
not ed despite stopping the drug.

This slide shows the sponsor's graphic
representation of serumALT and total bilirubin
levels in a patient with xinelagatran-induced fata
liver injury that was previously discussed by Dr.
He. This is the patient who had bi opsy

denonstrated hepatic necrosis. The Y axis on the
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normal for ALT. The Y axis on the right depicts
the nmultiples of upper linmt of normal for total
bilirubin, and the X axis depicts days on study.

Serum ALT val ues are graphed in red, and
total bilirubin is graphed in blue. Horizontal red
and blue lines show the cut-off for 1 times the
upper limt of normal and 2 tinmes the upper limt
of normal for total bilirubin and ALT,
respectivel y.

The purpose of this slide is to illustrate
progression froman ALT val ue on day 56 that was
around 2 tines the upper limt of normal to ALT
greater than 20 tinmes the upper limt of normal on
day 85, a period of only 29 days. Although
xi mel agatran was appropriately stopped 3 days |ater
on day 88, ALT and bilirubin levels continued to
rise, and the patient expired on day 143 with a G
bl eed and coagul opat hy.

Dr. Hyman Zi mmer man observed in his
t ext book on drug-induced liver disease that

i nstances, even very few of them of transam nase
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el evation acconpani ed by el evated bilirubin, even
i f obvious jaundice was not present, have been
associated with, and have often predicted, postmarketing
serious liver injuries, fatal or
requiring transplant). |In these cases no biliary
obstruction was present. Dr. Zimrerman's
observation is ternmed "Hy's Law' and has been borne
out by a nunmber of drugs.

Dr. Zinmrerman noted in his textbook that
drug-induced hepatocellular jaundice is a serious
lesion with nortality ranging from10 to 50
percent. Mrre recent nortality estinmates continue
to regard the conbinati on of pure hepatocell ul ar
injury and jaundi ce as ominous, with about 10 to 15
percent of patients who show such findings as a
result of drug-induced injury going to die or
require transplant. The explanation for this
outcone is that significant hepatocellular injury
great enough to interfere with bilirubin excretion
must involve a large fraction of the liver cel
mass.

In the xinelagatran clinical devel opnent
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program cases of severe and sonetines fatal |iver
injury occurred despite a transam nase nonitoring
program We anticipate that the frequency of
severe liver injury with xinelagatran to be
expected after marketing for |long-termuse would be
equal to or greater than that observed in the
clinical trials. The frequency of severe liver
injury in the long-termtrials was 1 in 200, or 0.5
percent .

Based on a hypot hetical scenario of
100, 000 patients in the general popul ati on exposed
to xinelagatran for a simlar treatnent duration
and nanaged by health care providers as seen in
long-termtrials, one would expect sonme 500
i ndi vidual s to devel op severe drug-induced |iver
injury. O these, 50 patients--that's 10 percent
of the 500--with severe liver injury would |ike
progress to fulmnant liver failure, liver
transplant, or death, according to Hy's Law.

Using the | ower boundary of estimated
nmortality risk, the projected rate of |iver

failure, transplant, or liver-associated death with
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xi mel agatran is 10 percent of 1 in 200, or 1 in
2,000. Consistent with this prediction, three
deat hs associated with severe liver injury occurred
in the xinelagatran |ong-termclinical devel opnent
program for a proportion of one fatal liver injury
in 2,300 patients exposed to xinel agatran

Beyond standard | abeling, there are three
maj or categories of tools as described in FDA' s
draft guidance on Risk Mnimzation Action Plans,
or Ri skMAPs, that can be considered in devel opi ng
ri sk managenment plans: targeted educati on and
outreach, which includes providing educationa
materials to health care professionals and
patients; rem nder systens, which may include
i nformed consent or dispensing of |limted drug
supply; and the nost stringent category,
performance-|inked access systens, which may
include restricted access or restricted
distribution of drug. At this tine the sponsor has
proposed a ri sk managenent plan that consists of
| abel i ng and targeted education and outreach

Al t hough the sponsor has proposed
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transamni nase nonitoring to manage the risk of
|l ong-termuse, a specific risk managenent plan for
short-termuse has not been submtted, the
assunption being that the intended treatnent
duration would not exceed 12 days.

Wth regard to long-termuse, the sponsor
proposes to put into | abeling a reconmendation for
basel i ne and nmonthly serum transam nase nonitoring,
usi ng the second and nore stringent of the two
algorithms inplenmented in long-termtrials. This
is the currently proposed monitoring algorithm
al though | understand it may be up for discussion

The success of the sponsor's proposed risk
managenent plan is based on an assunption that
progression to severe liver injury can be
adequately mnimzed through nonitoring serumALT
at specified intervals. However, as discussed
previously, the tenpo of ALT rise fromnornal to
hi gh observed in some cases of xinelagatran-induced
severe liver injury was rapid, making a 30-day
monitoring interval for ALT less than 2 tines the

upper limt of normal potentially problemtic for
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this drug.

In addition, the sponsor's anal yses showed
that conpliance with appropriate study drug
di scontinuation triggered by nonitoring in the
clinical programwas variable, and we heard sone
estimates presented this norning around 70 percent
or so.

Finally, reversibility of injury after
drug is stopped nust be considered. As | showed
earlier, in at |east one well-docunented case of
fatal liver injury with xi nel agatran, stopping the
drug at the tine of liver injury recognition did
not prevent progression to a fatal outcone.

The observed conpliance with ALT
monitoring in clinical trials reflects a best-case
performance. |n practice, one woul d expect | ower
compliance. For this reason, we anticipate that
the rate of severe liver injury observed postnarketing would
be simlar to or higher than that
seen in long-termtrials with xinelagatran.

FDA experience with drugs that can cause

i diosyncratic liver injury has shown that, to date,
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there are no risk managenent tools that have been
proven to prevent the risk for drugs with a rapid
rate of progression to severe idiosyncratic |liver
injury. One caveat nay be noted: Limiting the
usage of the drug on a popul ati on basis has been
associated with a nmarked decrease in spontaneous
reports of liver failure postmarketing in the case
of drugs such trovafl oxaci n and penoli ne.

Troglitazone, or Rezulin, an ora
hypogl yceni c agent, is an exanple of a drug with
so-called Hy's Law cases observed during clinica
trials portended a significant postmarketing issue
with severe liver injury and fatal liver failure
In response to reports of liver failure received by
FDA after troglitazone approval in 1997, a series
of "Dear Health Care Professional" letters were
sent to practicing physicians warni ng about severe
liver injury and recommendi ng nonthly transam nase
noni t ori ng.

A study of conpliance over a 3-nonth
peri od showed that only about 5 percent of patients

recei ved the recomended nonthly nonitoring for 3
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consecutive nonths in the study. Troglitazone was
withdrawmn fromthe U S. nmarket in March 2000 after
94 cases of drug-induced |iver failure had been
report ed.

An analysis of 94 cases of liver failure
whi ch had been reported to the FDA showed that the
progressi on fromnornmal hepatic function to
irreversible liver injury occurred within | ess than
a 1-nonth interval in 19 patients, who were
i ndi stinguishable clinically fromthe 70 patients
who had an unknown tine course to irreversibility.
Progression fromjaundice to hepatic
encephal opat hy, liver transplantation, or death was
rapi d, averaging 24 days. The authors concl uded
that progression to irreversible liver injury
probably occurred within a 1-nont period in nost
patients, casting doubt on the value of nmonthly
nmoni toring of serumtransam nase | evel s as a neans
of preventing severe drug-induced liver injury. A
key issue in effective intervention to prevent
fatal liver injury is recoverability at tine of

sign or synptom onset.
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In the clinical trials which led to
troglitazone's approval, there were no cases of
liver failure. |In the NDA database, n equal ed
2,510; 1.9 percent of troglitazone-treated patients
had ALT greater than 3 times the upper limt of
normal, and five patients had ALT greater than 30
times the upper lint of normal, two of whom had
jaundice. Although the size and extent of exposure
to study drug was very different in the
troglitazone and xi nel agatran clinical prograns,
with many nore patients studied | ong termon
xi mel agatran, sone conparisons nay be nade.

Unli ke ximel agatran, there were no cases
of acute liver failure or fatal liver injury
observed prior to troglitazone approval. Also, a
more than four-fold difference is seen in the
percent of patients with ALT greater than 3 tines
the upper limt of normal, with roughly 8 percent
on xinelagatran and 2 percent on troglitazone.

Consi deration of the markets experience with
troglitazone may be relevant to risk assessnent of

xi mel agatr an.
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Br onf enac, DURACT, which was approved by
FDA in 1997 for use as a short-term anal gesic for
peri ods of 10 days or less, is an exanple of a drug
whi ch coul d have been used safely for short
peri ods, but, unfortunately, during narketed
experience the drug was used in excess of the
recommended duration. No cases of liver failure or
fatal liver injury were seen in clinical trials.
In short-termtrials, the product showed a lowrate
of 0.4 percent of patients with ALT el evations
greater than 3 tines the upper linmt of normal. A
much higher rate of transam nase el evati on was
observed in patients with osteoarthritis or
rheumatoid arthritis who were treated in
|l onger-termtrials. For this reason, bronfenac was
approved with a warning that the short-term
managenment of pain should be |l ess than 10 days
duration, but |iver enzynes should be nonitored if
used for nore than 4 weeks.

Post - approval , reports of hepatic failure,
i ncluding four deaths and ei ght cases requiring

liver transplant, were received. Al but one of

file:///C|/Dummy/0910card.txt (297 of 414) [9/16/04 12:31:39 PM]



file:///C|//Dummy/0910card.txt

298
t hese cases involved the use of bronfenac for nore
than 10 days, the maxi mum recomended duration of
treatnment. |In response to the reports, FDA and the
conpany strengthened the warnings in the U S
package insert with a black box, and the conpany
i ssued a "Dear Health Care Professional" letter
Despite these efforts, the FDA and the conpany
continued to receive reports of severe injuries and
death with long-termuse of bronfenac. G ven the
availability of other therapies, in 1998 FDA and
the conpany concluded that it would not be
practical to inplement the restrictions necessary
to ensure the safe use, |less than 10 days, of
bronfenac and the drug should be wi thdrawn fromthe
mar ket .

The effectiveness of transamni nase
monitoring in preventing severe drug-induced liver
injury has not been convincingly denonstrat ed.
Transam nase nonitoring is ineffective within the
tenmpo of liver injury is such that inexorable
progressi on occurs, even after the drug has been

stopped in response to a signal of transam nase
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el evation. The forenpbst requirenent that
determ ned the useful ness of transam nase
monitoring in preventing frank liver injury is at
the tinme interval between onset of |iver chem stry
abnormal ity and subsequent liver injury nust exceed
the screening interval. Rapid acceleration of
liver injury in sonme individuals may preclude an
absol ute protective value of standardized periodic
transani nase nonitoring

In summary, the sponsor has subnitted a
ri sk managenent plan based on voluntary nonthly ALT
screening via product |abeling. As outlined by the
sponsor, the stated objectives for this risk
managenment plan are to facilitate conpliance of the
nmoni toring reconmendations by health care workers
and patients through education and to ninimze the
risk of severe liver injury. FDA is concerned that
it is unlikely that the risk of severe and
potentially fatal liver injury will be adequately
m nimzed by the sponsor's currently proposed ri sk
managenent pl an.

The sponsor has not denpnstrated that
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conmpliance with nonitoring postmarketing woul d
protect patients and, even if full conpliance were
achi eved, that ALT nonitoring can prevent serious
liver injury with xinelagatran.

In addition, the sponsor has not proposed
a strategy to prevent prolonged use of this drug
after total knee replacenment surgery.

I n concl usi on, xinelagatran can cause
severe and even fatal liver injury in sone
patients. Initial signs in patients who devel oped
severe liver injury were noted during the first
mont h of xinelagatran use in six patients from
long-termtrials. The ability of transami nase
monitoring to adequately mnimze the risk of
severe or fatal liver injury remmins unproven for
xi mel agat r an.

To date, serumtransam nase nmonitoring in
xi mel agatran-treated patients has not been
denonstrated to be effective in preventing
i di osyncratic drug-induced liver injury.

Currently, the proposed nonitoring plan does not

provi de assurance of safeguarding the patient
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agai nst devel oping a rapid onset and
I'ife-threatening reaction.

I would Iike to thank nmy coll eagues in the
Ofice of Drug Safety and recogni ze other prinmary
col l aborators on this project, including Directors.
Al len Brinker and d audi a Karwoski, and especially
nmy division director, Dr. Mrk Avigan.

DR. BORER  Thank you very much, Dr.
Gel perin.

Rat her than have any questions of Dr.
Gel perin at this point, why don't we go on to Paul
Wat ki ns, who's sitting to ny left here, to talk
about drug-induced liver toxicity. And if we have
any clarification issues or informational issues
for cardiol ogists who don't know where the |iver
is, we can do that. ©Cnh, it's sonewhere bel ow the
heart. Then we will nobve on to the charge and the
questions and have any ot her discussion within the
committee itself.

Paul ?

DR WATKINS: kay, thanks. 1'd like to

thank the cormittee for inviting ne here. M
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charge is to discuss some principles of
drug-induced liver injury that are pertinent to
assessing the data that you have. | won't talk
specifically about xinelagatran in ny short
presentation, but would be happy to take any
questions that you may have

Just to frame the discussion, one of the
very interesting things about drugs in the liver
and drug-induced liver injury, or DILI, as it is
called, is that there are many different forns
histologically and clinically, and |I've listed sone
of the many different forns of DILI that can occur
with drugs. Drugs characteristically tend to have
a signature or a characteristic injury they produce
whi ch can be any one of these patterns. But one of
the observations that's been nade is the drugs that
have entered the marketpl ace and been di scovered to
have nore of a liver safety concern than was
believed at the time of approval and leading to
regul atory action are really al nbst--you can al nost
make a bl anket statenent, none of these types of

liver injury but a specific type of liver injury,
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whi ch is hepatocellular injury, and these are the
drugs that have undergone either w thdrawal --we
heard about these two--been relegated to
second-line status, or received--or there was a
communi cation, usually a "Dear Doctor" letter or
direct-to-consunmer advertising. And | won't go
into themspecifically, but with the exception of
val proic acid, an anti-seizure drug that's been on
the market for a long tine and causes microvesicul ar
steatosi s, and possibly terbinafine,
whi ch has hepatocel lular injury but also
acconpani ed usually by a cholestatic conponent, and
based on ny experience--and |'ve been involved with
most of these drugs--the issue that got theminto
troubl e was an acute hepatocellular injury
progressing to acute liver failure.

Oh, and the other thing | should say, with
the exception of acetam nophen, which is a
dose-rel at ed hepatotoxin, the others would be what
we woul d call idiosyncratic. So 13 of the 16 drugs
under goi ng those regulatory actions in the last 7

years, the action was because of acute
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i di osyncratic hepatocel lular injury.
Hepat ocel l ul ar neans the liver cell itself is
attacked, breaks open releasing its contents, which
i ncludes ALT and AST.

I di osyncratic--this is a slide that |
borrowed from John Senior with
permi ssion--apparently has this derivation back in
early Geek tines, with idios, one's own, self;
syn, together; crasis, mxing or mxture. And,
therefore, this refers to a person's own mixture of
characteristics, factors, nature and nurture--it
sounds |ike John--uniquely. The aspects that nake
that individual uniquely susceptible to the injury.

Now, the characteristics of an
i diosyncratic acute hepatocellular injury, which,
again, has been the issue in the 13 of 16 drugs
that have undergone regulatory action, this is a
del ayed reaction, the person has no signs of l|iver
probl enms, normal l|iver chenmistries for weeks or
mont hs, and then it occurs; characteristically has
hi gh serum transam nases, ALT and AST, with

general Iy an unrenar kabl e al kal i ne phosphat ase,
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nmodest el evation. |f the al kaline phosphatase is
mar kedly el evated, that is then a m xed
chol estati c-hepatocellular injury, which is not,
with the exception of terbinafine, what we're
tal king about. Also, it's a rare event, and when
the patient becones jaundiced, as we've heard
about, there's a life-threatening injury. And as
we heard, this was first pointed out by the late,
great Hy Zi mmerman, who made this association in a
variety of drugs. 1've just listed four here from
publi shed series. These are reports of postmarketing
events. |I'msure you can't all read
this, but the point is if you | ook at the nunmber of
deat hs that occurred anbng patients that were
jaundiced with these four drugs, the average is
around 10 percent. So this is real-world, sonebody
becones jaundiced, in general not liver chem stry
nmoni toring, go seek a physician, and have a
10-percent nortality. And his contribution was
saying it's sort of independent of a drug. If it's
an hepatocellular injury, the nortality is about 10

percent on average if you devel op jaundi ce.
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Characteristics of drugs that are capable
of causing this idiosyncratic severe liver injury
is that in clinical trials they do alnbst to a man
have an increased incidence of ALT el evations
greater than three times the upper limts of nornmal
relative to placebo. However, there are nmany drugs
that have ALT el evations such as statins. Heparin
i s anot her exanple, very comobn. So ALT el evations
in themselves are not a concern. Wth these sane
drugs, the majority of people who have the ALT
el evations are actually not at risk of devel oping
significant liver injury even if they're continued
on drug unnonitored.

The concept that has evolved, if you | ook
at this triangle as being all patients being
treated with these drugs, the vast mgjority shown
as the bright green can take themtotally safely
with no reason to believe there's any liver injury
what soever. There's a subpopul ation that devel ops
el evated serum ALTs, yellow triangle, but even with
continued treatnment, nost of those will actually

resol ve and cone back to have normal serum ALT.
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The liver adapts, and this adaption process is
poorly understood in the NIH research plan for the
next five years fromthe N DDK, which | hel ped put
input into. Studying this adaption phenonena in
ani mal nodels is one of the high priority itens.

But not everybody adapts. A subset if
continued on drug will progress to jaundice, and at
least in the real-world setting, 10 percent of
those will develop acute liver failure

This is a slide froma reviewthat | wote
months ago. It's not a real patient, but it's a
exanpl e of what you woul d expect in a typical acute
hepatocel lular injury leading to death froma drug,
and like the other slide, what we have is days on
drug on the X axis. This was John, Sr.'s. One of
his many contributions was deciding to graph the
liver chemistries as a function of |og of upper
limt of normal so you can put all of themon the
same axis.

The point here--and |I'm | osing mny
pointer--is that serum ALT and--ALT and AST renmain

normal on the drug for the first nmonth. Then a
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little after two nonths they're up. At this tine
the serumbilirubin is totally normal. Drug is
continued out here beyond day 120. The serum ALT
continues to rise. Bilirubin is still normal, but
if the injury progresses, then the bilirubin begins
torise. This is because the liver has lost its
functional ability, lost too many functioning
hepat ocyt es.

The drug is stopped in this case, but then
the injury progresses, and that's actually
somet hi ng characteristic that was referred to
earlier, that once you develop this inflammtory
response in the liver, it doesn't revert right away
and will take a while to resolve

In this case you can see the serum
transani nases are coning down nicely and ni ght be
confused for this patient getting better, but in
fact there's no liver left to | eak transam nases,
as indicated by the continued rise in bilirubin.

Now, a patient may or may not have
synptons during this phase when the ALT is up and

the bilirubin--before they becone jaundiced, which
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woul d be in about here, in npbst cases they do not,
and that's obviously the rationale of nobnitoring is
to catch themat the asynptomatic phase before they
go through and progress.

This pattern is nore or less simlar in
all those drugs | showed you on the other slide.
However, the time to onset the characteristic rate
of upstroke, how quickly it reverses when you stop
the drug, vary between one drug or another. But in
general you don't in clinical trials that 1've been
involved with actually have a case of someone who
has gone all the way through to a fatal outcone.
Therefore, what you're left is trying to assess
| esser signals than that. And the reason is in
general these are very rare events. You don't
treat enough people. You don't treat for |ong
enough. The denoninator is really people that have
taken the drug for nonths. Mbst inportantly, once
you realize there may be a liver issue, you stop
the drug in clinical trials when the serum ALT gets
to a certain point, so you don't see the natura

hi story.
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So in evaluating liver safety databases
the usual thing is to try to find people at various
points. How far did they go along in this trial?
And that's the basis of this Hy's Rule, that if ALT
el evati ons al one don't mean very much, combi ning
themwith bilirubin elevations, even if it's
reversible, tells you the drug has this ability to
go all the way through.

Just ALT el evations are not very
predictive. | nention that. However, the higher
they are or if they're acconpani ed by signs of
hypersensitivity, fever, rash, eosinophilia, or
synptons that suggest this has real inflammtion
system c synptoms, we get concerned. 8 or 10 tines
the upper limt of normal is a cut to | ook at for
that. W talked about Hy's Rule. This is the nost
conservative one with a bilirubin just 1-1/2 times
the upper limt of normal, that this is sonehow
more predictive of a signal. And so what everybody
does is they ask for all the cases where ALT was
greater than three times and bilirubin was greater

than 1-1/2 tines, and | ook at those cases very
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careful ly.

And what you look for is, is there a cause
other than the drug, nunber one, but nunber two, is
this a hepatocellular injury or is there evidence
of chol estasis, elevated al k phos, in which case
the bilirubin elevation is occurring at an earlier
stage before there is serious liver injury.

So first determ ne whether each case is
consistent with hepatocellular injury and that the
drug is the cause. And then what's commonly done,
once you have these sel ected cases after this
anal ysis, is assune irreversible liver damage w ||
occur in 10 percent of these cases. And of course,
that's the 10 percent rule really came from
post - mar keti ng observations of people who wal ked
into their physician once they were already
jaundi ced. And as we heard, the only clinica
trials data that supports the predictiveness was
with troglitazone, where 2 out of roughly 2,000
peopl e had true hepatocellul ar jaundice, and that
woul d predict around 1 in 10,000. That may be

about right post nmarketing in terns of the |iver
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events.

The problemw th extrapolating this data
is there were no criteria for stopping |iver
chemi stries in the troglitazone clinical trials up
t hrough NDA submi ssion, so it was up to the
i ndi vi dual physician to deci de whether they wanted
to stop. So things were allowed to progress to a
greater stage.

In addition, troglitazone
characteristically has a very long tail of
recovery. Even ALT el evations took greater than
two nonths to cone back to normal, so that stopping
the drug, you know, nore likely the progressive
liver injury. So it's difficult to extract that
data back to other drugs.

Then ny last comments is--1 think they' ve
been made--which is the effectiveness of nonitoring
really is going to be a function of, nunber one, if
patients are synptomatic. So, for instance,

I soni azi d, pul nonol ogi sts feel they can foll ow
synptons reliably, and nost public health services

don't do routine liver chemstry nonitoring as a
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safety nmeasure for that. But then it's the rate of
upstroke, how quick does it go up? And obviously
it goes up very quickly. Your interval would have
to be very short. And then when you stop it, how
qui ckly do things return back to normal are kind of
the specific issues.

So to finish up, ny take-hone points are
that isolated ALT elevations are difficult to
interpret, but if it's greater than 8 to 10 tines
or associated with synptons, it raises concern
The hi ghest concern is bilirubin elevations in the
setting of a hepatocellular injury, but | think you
need to |l ook at the cases carefully to ook for
hi gh serum ALTs in the presence of a relatively
unremar kabl e al k phos, so you're tal king about
jaundi ce due to hepatocellular injury. And then
our ability to predict the true risk, especially in
the real world fromsafety databases is inperfect.

Thank you.

DR. BORER  Thank you very much, Paul

We'll take a couple of minutes in case

anyone has any burning questions about these safety
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i ssues. We've had some superb presentations here.
But | don't want to dwell on this because we do
want to nove on to our discussion

I's that Ton®

DR. PICKERING Yes. Could you conment on
the statenents that were nade earlier, the 16 out
of 18 patients who a rechall enge did not devel op
additional elevation of ALT, and al so that those
who nmi ntained on the drug, it appeared to be a
transi ent phenonenon. How woul d you interpret
that ?

DR. WATKINS: The fact that you could
rechal | enge people and not see a return of elevated
ALT is reassuring in the sense that that argues
very strongly agai nst sone sort of imunoallergic
or hypersensitivity reaction, so that there would
be even a greater reaction the second time with the
drug.

It doesn't, however, nean that the
el evation wasn't due to the drug, and there are
exanpl es of that where drugs that clearly have

caused ALT el evations on rechal |l enge have bl unted
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or not ALT elevations. And it's presunably part of
this poorly-understood adaptive nechani sm where
the liver actually adjusts in sone way and has a
menory or a prolonged nenory effect.

And that's the answer to the next question
you had which is why is when you continue to treat
t hese people the serum ALT cones back to nornmal ?
And as | say, that's a fairly universal finding.

So, for instance, with Isoniazid, can cause acute
liver failure in sonme studies of 1 in 1,000 people
treated for tuberculosis. The incidence of ALT

el evations greater than three tines is 15 percent.
Wel |, obviously, that 15 percent, unnonitored,
don't go on and devel op acute liver failure. The
majority of them adapt, and the current thinking is
it's a few patients who are incapable of adapting
that go on and devel op progressive liver injury.

DR BORER  Steve?

DR. NI SSEN. Could you give us an exanpl e
where Hy's Rule fails? | mean is there out there
anything where it clearly, there were people that

had--they had el evati ons of enzynes and
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hyper bi |'i rubi nem a, where just nobody goes and
devel ops liver failure?

DR WATKINS: Not that I'm aware of, and
of course, | usually get consulted when there
clearly is a liver safety issue.

I think the confusion is sometinmes if all
you do is look at ALT and bilirubin and don't | ook
at al kal i ne phosphat ase, you may be picking peopl e
that in fact have a |l arge chol estatic conponent
where jaundice occurs very early in the course of
injury, and then you woul d be not extrapol ating
appropriately for the risk of irreversible injury.
But to answer you question specifically, |'mnot
aware of any, and | think that's part of the reason
why the Agency right nowis feeling quite confident
about extrapolating Hy's Rule to the real world.

DR. BORER:  Tonf

DR PICKERING Could you al so coment
about the statins? Because | think when they were
first rel eased there was concern about this issue
whi ch seens to have largely gone away. And al so,

overall in the xinelagatran groups there was no
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significantly higher bilirubin levels than in the

comparitor groups. |Is that of any rel evance?
DR WATKINS: Well, let nme answer the
first question. In terns of statins, the concern

was there was a preclinical nodel that clearly
devel oped serious liver disease, and those drugs
showed you, in general the preclinical studies have
been conpletely clean. So going into the early
statin trials there was already a concern about
liver, severe liver injury, and then seeing the ALT
el evations carried that concern forward. | think
it's pretty clear the risk is quite small now from
the statins as a group, and for reasons that aren't
totally clear. But there are ALT el evations, as
poi nt out, that don't predict subsequent |iver
injury.

Now, what | don't knowis in the clinica
trials of the statins whether there were any Hy's
Rul e cases. That would be a very interesting
question to explore if you just used a very | ow
cutoff like ALT 3 tines, bili 1-1/2 tines, and |'m

sure that's being | ooked at at current statins, but
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in the past, |I'munaware of it.

DR. BORER  (Ckay. Thank you very mnuch,
Paul .

I think what we'll do nowis go on to the
questions, and we'll have the rest of our
di scussion in the context of the structured
questions before which we need to hear what we're
asked to do. So if we can have a statenent about
the charge to the Commttee fromDr. Korvick

DR. KORVI CK:  Thank you, M. Chairnan.

I would just like to point out that for
your conveni ence, we have provided a hard copy of
the questions and also we're prepared to project
those questions on the screen for everyone to see.

In the interest of time I'mnot going to
read the questions to you, but point out the areas
of interest. As you will see when you read through
these, we are very interested in the Conmttee's
opi ni on about the safety and the data that you've
heard presented today. Then we go on to ask you
about your opinion on the benefit risk in the three

proposed indications that are presented for you
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I would just like to point out that the
Conmittee has been constituted in such a way with
the expertise to be able to appropriately address
for us this issue of benefit risk evaluation, and
that is very inportant for us to understand. As
you' ve heard earlier today, the FDA and AstraZeneca
will be nmeeting and having further discussions on
the risk managenment program However, based on
your concerns about the benefit risk and these
various indications, it is conceivable that further
advi ce may need to be sought fromthe FDA Drug
Safety Committee if it cones to that.

So | think we are very interested in your
perceptions on the benefit risk, and we are al so
interested that you ask the Commttee nenbers to

vote on all the questions.

Thank you.
DR, BORER  Thank you, Dr. Korvick. | can
assure you, you will hear our opinions.

We have two non-voting nmenbers on the
Conmittee, Dr. Vega and Dr. Watkins, who can

participate in the discussion but not vote. But
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I"'mgoing to ask for a vote as well as an opinion
if you choose to give one on all the issues listed
in these questions. W have a Conmittee reviewer,
Steve Nissen, and a Committee statistical reviewer,
Tom Fl em ng, and for some of these issues |'m going
to ask themto go first, and then go around the
table, and in others we'll just go around the
tabl e.

On the first question regarding safety,
what we want is a statenent about |evel of concern
from everyone, none, |ow, noderate or high, for the
risk of liver toxicity with the use of xinelagatran
in each of the three settings that are noted here,
and we'll want an explanation for each of these.

Steve, why don't you start out here?

MR NISSEN: In ny answer, | will lunp
1(a) and 1(b) together because they both relate to
the | onger termuse of the agent.

I woul d consider the risk to be high, and
the reasons are that by Hy's Rule, one would
estimate approximately a 1 in 2,000 risk of acute

liver failure, fulmnant liver failure. By actua
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observation it's 1 in 2,300. So we have two
i ndependent sort of sources of estimation, both of
whi ch give about the sane estimate. In addition,
I"mtroubled by the fulmnnant nature of the |iver
injury that is seen, that is difficult to predict.
Even with nonthly nonitoring, in 29 days a patient
can go fromfirst elevation to irreversible fata
injury.

My judgnment from hearing the three cases
is that they are all three al nost certainly drug
related, and so again, | can't make that problem go
away with the chronic use, so | do think the risk
is very high.

One of the things | did |look at as
reviewed this is what the rate was for another
agent that was w thdrawn, which is troglitazone,
and using this methodol ogy, you get about 500 per
mllion patient years for xinelagatran, and that is
just about double the rate that was observed with
troglitazone. So | think based upon the avail abl e
data, the estimated risk here exceeds that of an

agent that was withdrawn for these kinds of safety
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consi derations. Now, that says nothing about
benefit, but that's ny view of absolute risk.

Wth regard to short-termuse, ny
assessnent of the risk would be |ower, but | am
worried about a couple of things that | suspect the
Agency's al so worried about. W hear a | ot about
dose creep when we tal k about drugs for arthritis
and so on. |'mworried about duration creep here,
that, you know, saying to sonebody, "You can use
this drug for 12 days, but not 13, 14, 15 or

I onger," and | know ny col |l eagues and | know how
they think, and ny concern woul d be sonebody's on
it, they seemto be doing well, they have prol onged
ri sk of venous thronboenbolism and so they stay on
it for 20 or 30 days mmybe, not six nonths.

We don't have a |ot of data on the del ayed
risk profile, what happens if you give the drug for
say three weeks or two weeks and then stop it, you
know, it there a | ate phenonenon?

So ny risk concerns are | ower for

short-termuse but they don't go away in short-term

use because |I'm concerned about this duration creep
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probl em

DR. BORER Tom do you want to address
that question?

DR. FLEM NG The only thing that | m ght
add which certainly struck ne as particularly
noteworthy is in the |Iong-term database with the
6, 900 and 6,200 that when we | ook at Hy's Law and
we | ook at these people who are categorized as
severe liver injury, there's a half a percent
i ncrease as has been repeatedly noted. And if Hy's
Law applies, that is in fact then 1 in 2,000 that
woul d progress to liver failure, transplant or
death, which is certainly very significant.

The other thing that | noted was in the
third indication listed here in 1(c), what is
certainly, what caught my eye was that it's not as
clear to ne what the risk is, but it's interesting
inthe 4- to 6-week period at 7 to 1, and | would
sure like to know what happens after week 6 here.

DR. BORER So we need a precise answer,
so if you are agreeing with Steve, that neans high

for (a) and (b), and what for (c)? Ton®

file:///C|/Dummy/0910card.txt (323 of 414) [9/16/04 12:31:39 PM]



file:///C|//Dummy/0910card.txt

DR. FLEM NG What is ny answer for (c)?
I nmean | agree high on (a) and (b), and (c), |
don't know, it's unknown, but |'m concerned.

DR BORER Wiy don't we start at that end
of the table with Ton®

DR PICKERING | think I would say
nmoderate for (a) and (b). A lot of this depends on
the fate of three patients out of nearly 7,000, and
of the 37 with "severe liver injury," nobst of them
recovered or died fromunrel ated causes, and of the
3 cases, ny interpretation was that one died from
hepatitis B, one probably fromdrug related and the
other one was a mixture. So | think | wouldn't
rate it as high as Steve. |It's noderate.

DR, BORER  And what about (c)?

DR PICKERING (O | would say | ow,
assunming that it's given for the stated duration

DR BORER I'msorry. Dr. Vega, you're
not a voting nmenber, but if you have any nmjor
concerns that you want to raise here, please go
ahead.

DR VEGA: | think given the data | would
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say that | would have a noderate | evel of concern
for (a) and (b) and low for (c).

DR BORER: Ron?

DR. PORTMAN: | woul d have to agree that
(a) and (b) would be high. | think we don't
understand very well the injury, the liver injury,
and | think that for ne, whatever plan for
moni toring the conpany may have, that we will want
to see a study to see if that were in fact
effective. As far as (c) is concerned, | would
rate that | ow

DR BORER Bill?

DR H ATT: Pretty nmuch the sane
conclusions. | think for (a) and (b) it's high.
It seems that we have nore evidence fromthis data
than ot her studi es about progression of |iver
di sease on to serious consequences. So though the
absolute risks are low in the actual clinica
trials data, the real risk to the popul ation |
thi nk woul d have to be considered high.

I think for the knee surgery popul ati on,

it's unknown, but probably noderate at this stage,
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and easily quantifiable over a relatively short
period of tine, you know, 6 nonths. So ny vote
there woul d be noderate.

DR BORER  Beverly?

DR. LORELL: | think for the two long-term
groups for the reasons that have been stated the
risk is high. | think for the surgical group as
was used in the trial, the risk is | ow

DR BORER  Jonat han?

DR. SACKNER- BERNSTEIN: | woul d say that
even though the sponsor has made the statenent that
they think that they can reduce the risk to 1 in

10,000 instead of the 1 in 2,000, even if that were

the case, | still think as you do the math, that
| eaves you still at a highrisk inletters (a) and
(b).

And for (c), one of the factors that we
didn't even discuss was the fact that severa
patients, after discontinuation of drug, devel oped
ALT abnormalities. Since the foll owup was only
four to six weeks, and it's been established pretty

clearly that the peak rise in these liver enzynes
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is between two and six nonths, | don't see how we
all ow the absence of safety data to allow us to say
that it's no or lowrisk. | think at the ninimm
you'd have to say it's a noderate risk, so |'d say
nmoderate for (c).

DR BORER  Susanna?

DR CUNNINGHAM | woul d al so vote high
for (a) and (b), and for (c) | would also vote
noderate, partly because of the FDA data that Dr.
Gel perin presented that the other drugs, people
have not kept the dosage duration down, so | think
it's likely to creep as Steve said.

DR. BORER  Paul, you're not a voting
menber here, but again, if you have any opinion to
give about this, we'd love to hear it.

DR. WATKINS: Just in regards to (c), the
concern that a few patients had el evated
transanm nases a few weeks after stopping short-term
treatment. | think it would be unprecedented for a
drug that causes hepatocellular injury or any of
the drugs that | listed that underwent regul atory

actions in short termto weeks | ater devel oped a
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problem that is seen in a few drugs that have
chol estatic features |ike augmentin, where you can
stop the drug and weeks later there can be a
problem And even then, that would not generally
be thought of as a major nedical problem So it
woul d be hel pful to actually see the data on those
patients to be sure, but | would be very surprised
i f any subsequent studies showed that a short-term
treatnment led to significant |iver problens weeks
or months later. It would be unprecedented for
hepatocel lul ar injury in my experience.

DR. BORER  Thank you

I would vote high for (a) and (b), but |
have to provide a caveat and explanation. It's
hard for nme to tal k about safety without putting it
in the context of the relation to benefit. 1"l
say right now, and it will conme up |I'msure from
others as we continue this discussion, that
warfarin is a very difficult drug to use. There
are many, many problens with its use. There are
situations and patients in whomit's not practica

to consider using it. Having an alternative that
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can really markedly reduce risk in certain
situations is something that's very attractive to
ne.

Jonat han Hal perin showed a risk to benefit
relation slide that was broad strokes, but stil
suggested there is a population, if Courmadin were
not really a practical option, that certainly would
benefit more than it would be at risk, the risk of
hepat ocel | ul ar death worse case or liver failure
death at worse case we're sort of currently
estimating at 1 in 2,000, although that's a tota
guess because there are so many unknowns here. And
the nunber needed to treat to prevent a nmjor event
is1in 10 or 1 in 15

The risk in absolute terns is high
relative to what | consider to be the risks of
other drugs that | use in patients with cardiac
di seases, but you do have to think of it in terns
of the relation to benefit.

Nonet hel ess, | think that the risks of
hepatic injury, of liver toxicity with xinelagatran

is highin the setting in which it's going to be
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used for a long tinme. Wether that can be
mnimzed with a nonitoring programrenmnains to be
determined. | don't knowthat. | think that's
sonet hing that the FDA is going to have to talk
with the conpany about, and | appl aud the potenti al
use of genetic profiling, because as Paul pointed
out, it sort of sounds like this is probably not
dose rel ated, but be idiosyncratic. And if it is,
then you have to find out the characteristics that
identify the people at risk

For the prevention of VTE in patients
under goi ng el ective total knee repl acenent surgery,
I have a relatively low | evel of concern about
safety if the drug were used as it was used in the
trial. But as several people have said now, |
can't believe that it will be, and therefore, we're
going to have an overl ap between short-term use and
| ong-term use, and once you get into long-termuse
or longer-termus, you do begin to worry again
about the unknown risks and the potenti al
renedi ati on of those risks by a nonitoring

algorithmthat still has to be determn ned
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So that's a | ong-wi nded answer, but | said
hi gh, high and sort of |ow

John?

DR TEERLINK: So I'll say high, high, and
the thing that reinforces that for me is the
consi stency of the data, and the other thing we
hadn't tal ked about was even if you forget about
the ALT plus bilirubin, there was the ALT greater
than 10 tinmes the upper limt nornmal being 15-fold
hi gher in the xinelagatran group, so that just
reinforces for ne the concern in that group

Prior to what Paul said | had a noderate
concern about the post total knee repl acenent
group, the short-termgroup. Wen you have an
8-fold or greater increase in--8-fold greater
nunber of patients who have had ALT el evati ons and
no followup data to know what happened to those,
was going to say noderate just to help nake sure we
get that information. |f we are confident that
those kind of short-term exposures don't tend to
result in longer termdeficits, then |'d be

confortabl e saying | ow.
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DR BORER Dr. Sjogren

DR. SJOGREN: | think for (a) and (b) | do
agree that the risk is high. However, here's the
dilemma: it's high for a small proportion of
patients because it is idiosyncratic in nature.
Therefore, | hear this drug is good otherw se, you
know, probably preferable to Counmadin in nany
patients, and so when we think about it, we think
about the risk, but then we think about the benefit
for the other patients that won't devel op the
ful m nant hepatic failure.

So | think although | rate it high for a
smal | nunber of patients, still | think it would be
very inportant for us to find a way on how to
nmoni tor so we can prevent the very bad out cones,
such as transplantation or death.

For (c) | think the risk is | ow
consi dering what we have di scussed.

DR BORER Al an?

DR HIRSCH It's hard to be at the end of
the series and say anything novel, but | wll

i gnore the benefit which I think does probably
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exi st for this medication, renmenbering that
Courmadi n does have high rates of adverse events,
and say then therefore with hunor that we're
followi ng Hy's Law.

For (a) and (b) I think the risk actually,
unfortunately, is potentially high, and for (c), |
actually think the risk for short-termuse is | ow,
but has the problem of "hype's" |law, meaning that |
do believe that the creep, the duration creep that
Steve nentioned is a real issue. There's been so
much hunger for a Coumadin replacement, as all of
our public advocates have nentioned, that | can't
believe that this medication woul d be used for only
the expected duration. The anticipation of it
bei ng | onger should be expected by all of us due to
the hype and hunger for a replacenent. High, high,
| ow.

DR. BORER  You've stung nme to the quick
by saying that you're at the end of the line, so
you can start No. 2, which is: Based on currently
available data, is it possible to identify patients

who are at risk for devel opi ng severe |iver
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toxicity after exposure to xinelagatran?

DR. H RSCH. Short of some new test, you
know, me profiling things that you've nentioned,
M. Chairman, | think that the greatest predictor
was exposure to the drug, was in fact treatnent
with the data we were shown. Beyond that, and
think if I"'mintegrating the data correctly, we
woul d anticipate prior liver disease of ALT
el evation at the beginning, possibly statin use,
smal | body mass index, and fenales to be at a
somewhat greater risk, although the truth is we
need a greater post-nmarketing exposure to know if
these are really true.

DR. BORER:  Tonf

DR FLEM NG Just to refer to two of the
sponsor slides, in CS-27 they indicated if you | ook
at ALTs three times upper limt of normal where
treatment has a relative risk of 6.8, none of the
ot her prognostic factors had a relative risk of
even 2. So it's difficult to really nail down who
this population is. And in their slide CS-30 they

said there is no patient subgroup identified at
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hi gher risk of devel oping severe liver toxicity.

DR. BORER Dr. Sjogren?

DR SJOGREN. Well, when you confront a
group of patients you really don't know who's going
to have the idiosyncratic response to the drug, but
I would think, like with other medications that we
use in liver disease like Imuran(?) or others, we
do testing. We initiate the drug, and now with
Imuran we do the testing before because we have
some markers now, but in the past we did very
rigorous testing the first month, and we were able
to then discern what patients we needed to take the
drug away. So | would think that we now don't
know, but once you start the drug you can, not
mont hly, but probably weekly, nonitor those
patients for a period of time and then deci de who
were at risk of exposure to the drug.

DR BORER | think that counts as a
possi bly, a possibly yes.

DR. SJOGREN: Yes, possibly yes.

DR BORER  John?

DR TEERLINK: | think I'lIl have to say
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no, and I'Il just leave it at that since we've
al ready said.
DR. BORER Yes. |I'mnot a hepatol ogi st
but ny response is really along the |ines of what
Dr. Sjogren says. | don't want to obviate the

possibility or exclude the possibility that there

is anonitoring algorithmthat could be used. It
may be extraordinarily conservative. It may be
difficult to apply. | don't know. And | certainly

don't know how you woul d pick out those patients
right now. | just don't have the know edge base to
suggest how you could do that, but it seens to ne
that it mght be possible to devel op an al gorithm
that would allow you to at |east reduce the risk
bel ow what we think it is nowin a population that
m ght receive the drug, and | would urge the
sponsor and the FDA to work on devel opi ng such an
al gorithm
Paul , do you have any thoughts about that?
DR. WATKINS: Not about the algorithm but
for none of those drugs that |I've listed is there a

way to identify what patient is susceptible to the
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severe liver injury, and that's one of the reasons
the NIH has established this drug induced |iver
injury network to begin collecting well-defined
cases, nmake a patient registry and get a DNA bank.

In the case of xinelagatran, it |ooks like
there's a clear susceptibility w ndow which
suggests to nme a genetic conponent, and | would
appl aud any efforts the conpany woul d do either
retrospectively or prospectively to get genom c DNA
to help us get sone of the answers to these
questi ons.

DR BORER  Steve?

MR NI SSEN: | appreciated the explanation
of the origins of idiosyncratic, and clearly it
does in fact apply here, and that's the nature of
i di osyncratic drug reaction, is that it is not
predi ctable, and, boy, | sure wish it were because
it would turn this whole thing around if sonebody
could come up with a way to identify. 1It's a very
smal | nunmber of people to have this problem but we
just can't pick them out.

DR BORER Let ne, if |I may, just nodify
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what | said a little bit. This question, as it's
stated literally says: |Is it possible to identify
patients who are at risk for devel opi ng severe
liver toxicity after exposure? And so | guess you
have to be a little nore precise and tell us
whet her that identification has to occur before any
drug is given, or after sone drug is given. |If
it's before any drug is given, we've heard that
there's no way to do it. |If it's after perhaps
some drug is given, maybe there's a way to identify
peopl e who are respondi ng. Maybe there is, maybe
there isn't.

MR NI SSEN. Jeff, that's sort of in the
next questi on.

DR FLEM NG Onh, okay, sorry. Then let's
go on to Susanna.

DR. CUNNINGHAM |'mgoing to say no, but
I"malso going to use this as an opportunity to say
that there's little or no, really not nuch data on
ethnicity, diversity in this group that's between
88 and sonewhere in the md 90s, caucasian. And so

if there's any further research done on this, I'd
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like to encourage the sponsor to | ook at sone
ethnically diverse groups, especially
African- Aneri cans.

DR. BORER  You know, to point out and get
it on the record here, as Susanna's point's very
wel | taken because if you |ook at the data we have,
it sounds as if there is an ethnic difference in
response, and that the Asian popul ation did not
seemto respond as--with the sane |ikelihood of
toxicity as other populations. Wether that's an
artifact of sub-analysis or not, | don't know, but
it's an inportant point.

Jonat han?

DR. SACKNER- BERNSTEIN: | woul d say no,
although it's also inportant that patients who
started out with an ALT above two tinmes normal |
think in the studies were excluded, so that would
be inportant to include.

DR BORER  Beverly?

DR LORELL: | would say it's not possible
prior to initiating drug, with that inportant

exception, to identify patients at risk
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DR BORER Bill?

DR. HI ATT: Just add another note of that,
but if you look at the risk factors that were
presented, those relative risk increases were
really nodest, so |I'mthinking about positive and
negative predictive value around those things which
woul d probably leave a lot of margin for error. So
I think those risk factors just aren't strong
enough except drug itself to predict a popul ation
at risk.

DR. BORER: Ron?

DR PORTMAN:  Well, if it's truly
i di osyncratic, then what |'mabout to say is
incorrect, but as we saw earlier, | nean this is
not a fixed dose for patients who have chronic
ki dney di sease, and we saw that as patients' GFR
dropped that the preval ence of hepatic enzyne
el evation at |least went up, and so that's certainly
for, as the conpany adnits, for those who are on
dialysis it's arisk, and so | think that those
pati ents who have chronic kidney di sease--and there

are now five stages of chronic kidney di sease that
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the conpany nmay want to | ook at for dosing
recomrendati ons, that those may be at risk for the
hi gher grades of chronic kidney di sease.

DR BORER  Tonf

DR. PICKERING No, | don't think any of
the predictors were strong enough to be of nuch
practical val ue.

DR. BORER: Any comment, Dr. Vega?

DR VEGA: No. | agree on what Dr.
Watkins said, it's not unique to xinmelagatran; it
is basically for all potentially liver toxic
nol ecul es.

DR. BORER  Having satisfied Alan, we'll
now go on to our old way of doing things with
Question 3. Did the sponsor study procedures for
nmoni tori ng and nanagi ng patients with regard to
liver function adequately mnimze the risk of
severe liver injury and liver failure in the
clinical studies?

W'l start out with Steve as the
Conmittee reviewer, and if anyone has anything to

add to his coments, you can. |f you just want to
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vote on this one, which is probably relatively

straightforward, you can do that too

St eve?
MR. NI SSEN: Yes and no. | nean let nme
see if | can specify what | nmean. | was actually a

little surprised that only 70 percent of the
monitoring that was mandated in the trial was
actually done, and | say that because when--1 nean
| do alot of clinical trials nyself, you know, and
those coordinators of ours, you know, they get
after the patients if they don't show up for an
appoi ntment to have a blood draw. And so this was,
inthe clinical trial, | would have thought a very
optimal setting in which to get a very high rate of
conpliance with nmonitoring, and it was only about
69 or 70 percent, and so it does--to ne it's a very
i mportant question that the FDA is asking here,
because if the best that we can do in a controlled
clinical trial is 70 percent, then the question is
what's going to happen in general use?

And the |owest figure | heard was the

troglitazone figure of 5 percent, and so |I'm
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surprised it wasn't 90 percent in the clinica
trial. So that part | don't really understand it
based upon nmy own clinical trial experience. But
having said that, | think the 70 percent is sort of
intermedi ate. And so the nonitoring procedures
were reasonabl e, but they were certainly not as
high as | would have liked to have seen, and
probably are going to be a lot lower if it were to
be in general clinical use.

DR. BORER So did they adequately
mnimze the risk?

DR. NISSEN. | nean it's--you know, no.
mean | think that adequately mnininizing the risk
woul d have invol ved much nore intensive and a
hi gher conpliance rate. | just don't understand
why that wasn't achieved.

DR. BORER:  Tonf

DR PICKERING | agree, no

DR. PORTMAN:.  No

DR. H ATT: No.

DR LORELL: | think no. | think it was

very appropriate that the sponsor nodified their
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algorithmfor nonitoring, but I will agree | was
somewhat surprised at the compliance issue.

DR SACKNER- BERNSTEI N:  No.

DR. CUNNI NGHAM  No.

DR. BORER:  No.

DR TEERLI NK:  No.

DR, SJOGREN: I think the protocol was
good, but the inplenentati on was not done. So |
guess it's no.

DR BORER  Tonf

DR. FLEM NG  No.

DR H RSCH. No, but we're replacing now
ideally the challenge of nonitoring Coumadin with
warfarin clinics with the chall enge of follow ng
xi mel agatran with liver health clinics. It's
better to be liver than deader.

[ Laught er.]

DR BORER | was going to start on your
end, but | won't now

[ Laught er.]

DR H RSCH It's ny last neeting.

DR. BORER (Ckay. Do you have any ot her
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safety concerns regarding the | ong-termuse of
xi mel agatran, for exanple, cardiac, and perhaps
regarding a short-termuse of xinel agatran?

Tom why don't we start with you?

DR FLEM NG There are two ot her donains
here that | think for ne are noteworthy. One is
the domain of coronary artery di sease and
specifically M, and |I'm speaking now first in the
|l ong-termuse. The slide 0-49 which extends the
slide, Table No. 18, that Jeff had called to the
attention of all of us, Slide 0-49 the sponsor put
up even extended a bit the conpl eteness of the
follow up and the M data that we have in the 6,900
versus 6,200, and there is an excess of half a
percent in Ms.

So there is in fact certainly a rea
indication that there is a relationship here. It
was interesting, when we look at the fatal Ms in
the SPORTIF |1l and V trials, in SPORTIF Il it was
11/12, but in SPORTIF Vit was 10/3, so there were
three tines as many fatal Ms in the SPORTIF V

trial. So it does in fact, to ny way of thinking,
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| ook consistent across series of data that there's
somet hing here that's real

In the bl eedi ng domai n, whereas the
sponsor presented results in the SPORTIF trials
i ndi cating | esser--somewhat |ess, non-significantly
| ess major bleeding, there were still twice as many
in this | ong-term database who di sconti nued due to
bl eedi ng, 83 versus 43, again, another half a
percent. In the short-termtrial as well, there
are, as we have seen, indications of an excess of
Ms, 16 versus 4, and major bleeds, 18 versus 10,
again consistent with what we're seeing in the
| onger term

So | would add those two domai ns as areas
of concern beyond the hepatic toxicity.

DR. BORER  You're forgiven, Alan, you can
go ahead.

DR H RSCH. Thank you for the
forgi veness.

No, | have the sanme concerns, but | do
want to nmake a position statenent. W' ve been so

worri ed about adverse effects. |It's clearly a

file:///C|/Dummy/0910card.txt (346 of 414) [9/16/04 12:31:39 PM]



file:///C|//Dummy/0910card.txt

positive signal of benefit that's consistent
through all the trials for preventing thronbotic
events in two extrenely vital circulations, the
brain and the lungs. Though we have this relative
signal of cardiac thronbotic events that concerns
me, | believe we mght need nore data to show net
benefit, or we actually probably have data show ng
net benefit regarding the other thronbotic areas.

DR SJOGREN. | do have sonme concerns
about Ms. You know, | heard you discuss about it
and | am concerned somewhat about it.

DR BORER  John?

DR TEERLINK: | also share the
cardi ovascul ar concern, and it's a |low to noderate
| evel concern because | think it can be addressed
in further studies and | ooked into further, and may
be able to be elimnated by sone additional data,
but for now !l think it's an unaddressed issue.

DR BORER This is for both short- and
long-term right? | have a couple of concerns but
they don't rise to the |level of showstopper type

concerns, and | have to explain why | say that.
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The issue of cardiovascular events is a concern if
it'sreal. And | agree with John. | think that
probably the inportance of this can be resol ved
with sonme additional data, but we have right nowis
what we have. On the one hand we have some
observations suggesting an excess of cardi ovascul ar
events, both Ms, small nunber, |ow absolute risk
and sone other generally softer cardi ovascul ar
events, and heart failure. These events seemto be
excessive in popul ations in whomthey were
unexpected, and if they were unexpected, then
finding themis |ess conpelling to me than if | had
expected t hem

But in the situation in which these kinds
of events specifically were being | ooked for as a
matter of protocol as efficacy issues, | didn't see
that excess. |In fact, there was a tendency for
things to | ook better on xinelagatran than on the
conparitors. So where | expected xinelagatran to
| ook good, it seened to | ook good. Were | didn't
expect it to look bad, it maybe | ooked bad. |

don't know how to put all that together
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In any event, the absolute nunber of
excess events seened to be small, which is why I
say |'mnot overwhel m ngly concerned, but concerned
enough to look at little further. There are
several confounders that may be invol ved here. One
is the possibly differing pathophysiol ogy of the
coagul ation system and the cardi ovascul ar systemin
the different popul ations, early post-op patients,
et cetera, et cetera, versus non-operated patients.
W' ve raised the concern about rebound which |
thi nk has been di scussed enough, but it still is
sitting there as sonething |'mthinking about.

And then, of course, we have to determ ne
if there really is some excess of events on
xi mel agatran, whether that represents a toxic
effect or a lack of benefit because of, as Steve
poi nted out, a differing effect on venous versus
arterial thronbotic processes. That seens a little
farfetched, but it could be.

So | have sone concerns, but they don't
rise to the | evel of showstoppers. Wth regard to

the bl eeding events, it seenmed to ne that the nore
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drug you give in general of an anti-thronbotic, the
more likely you are to bl eed, and overall these
data |l ook that way to ne, so that doesn't concern
me too nuch. So | do have some concern, but |
woul d think about it in the context that | just

presented it.

Steve?

DR. NISSEN: | guess we're going to skip
you, Paul, or maybe we'll conme back to you

First of all, | want to reassure ny

friend, Tom Fl em ng, about the bleeding issue, and
let nme tell you why I"'ma little bit reassured
about it. That is that | agree with the sponsor
and their representatives that the use of Counmadin
inthis trial was probably nore precise and better
controlled then we see in the general use. So the
fact that Coumadin did pretty well on bleeding is
not what we actually see in the real world. 1In the
real world it's a lot sloppier. And so there would
Iikely be sone equalization here on the bl eeding
rates when you consi der how drugs are generally

used, particularly Coumadin, are used in real life
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where the nonitoring just isn't as good as we'd
like it to be.

However, | have consi derabl e concerns,
nmore than others, about the cardiac, and let ne
tell you why. Yes, the absolute nunbers are | ow,
but in the short-termtrial the exposure duration
is very short, and so if | look at an event rate of
the magni tude that we saw for myocardial infarction
with 12 days of exposure, it starts to |look a |ot
worse, and it maybe | ooks even a little bit scary
there as you sort of think about it. It is
statistically significant.

Now, p-values don't nean that everything
is biologically significant, but it sure gives you
the bias that it probably is. So when | see a
statistically significant excess of cardiac events,
and when the magnitude of the events is high for
the duration of drug exposure, it nakes nme worry.
And | think it would need to be explored before it
woul d be safe to use that drug in a popul ati on of
ol d peopl e who are undergoi ng knee repl acenent and

hi p repl acement, have a | ot of concomtant
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cardi ovascul ar risk factors, and | know what these
peopl e | ook |ike because I |ook at them A lot of
them are going to have coronary di sease. And so
think we just don't know, but it doesn't |ook

promising in ternms of the cardiovascul ar risk.

DR BORER Paul, | didn't nmean to skip
over you. |f you have any coment? No?

Susanna?

DR. CUNNI NGHAM | agree with Steve.

DR BORER  Jonat han?

DR. SACKNER- BERNSTEIN: | agree with Steve
about the risks, and | would say that | feel
reasonably simlar to himabout the cardiac risk
I think that it's fair to pull in a paper that Bob
Tenple wote a few years back, where he was quoted
in that paper saying that a signal with a p-val ue
of .1, potentially showing a safety risk when
you' re | ooking at a database even post hoc, is a
signal that's worth enough of a concern that it
nearly needs to be addressed formally. So | think
that this level of a signal, this kind of p-value,

means it's sonmething that really deserves sone
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future attention.

I would also say that the long-terma-fib
popul ation is a concern in two respects. One,
agree that the manner of nanagenent of Counadi n was
much better than seen in clinical practice, but I
woul d al so expect that the managenent of liver risk
is better than will be seen in clinical practice.
So all we can do is really conpare apples to apples
and say in this trial, this is howthe warfarin was
managed, this was how the |liver was managed. Let's
just bal ance the risks between the two.

And that al so becones inportant when you
start to |l ook at the kinds of patients seen in
clinical practice who have atrial fibrillation. |1
don't know t he denobgraphics perfectly, but | know
that there's a huge proportion of a-fib patients
over 75, and | know this data a little bit. But if
you | ook at a typical patient who's 75 or
80-years-old, unless they have a creatinine down at
about .7 or .8, they're going to have a creatinine
clearance that's very, very different than the

creatinine clearances of the patients in these
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trials, and you're going to see patients treated
with this drug that have cal cul ated creatinine
clearances of 30 to 45 cc's per mnute. That's an
area where we don't know what the risk/benefit
ratio is and there really aren't sufficient data.

I think it's an area that if you're going to be
advocating this drug be considered for atrial
fibrillation, really have to do a primary anal ysis
in people who have inpaired renal function

DR BORER  Beverly.

DR. LORELL: Thank you, Jeff. M feelings
about the cardiovascular risk in long-termuse are
more simlar to yours than to Steve's. | think
that that very snall apparent absolute increase is
in somewhat a hypothesis generating. | don't see
it as being an extrenely strong or hard signal that
there is an increased risk.

My thoughts about bleeding are simlar to
yours, Steve. | agree with you on that.

To ny mind, the short-termsignal | think
may be a real issue. As | questioned earlier

today, | think it relates to a nore generic problem
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that all of us around the table have seen,
interventional cardiologists certainly see. W
know t hat the post-surgical period for any kind of
| ower-extremity or hip surgery is a period of
prol onged tissue damage and infl anmati on, and we
know enough in 2004 to realize that is a nmlieu
where there is a higher risk of vul nerable crack
rupture, of acute coronary syndrone and infarction
So to nme that signal of a possible, quote,
"rebound,” | don't look at so nuch as rebound, but
bei ng the nore generic issue of how you manage
aspirin correctly and fastidiously in post-surgical
patients who have risk factors for coronary di sease
period. And | think that's a nore generic issue.

So that's a little bit of a | ong-w nded
answer, but | did want to nake the comment that |
|l ook at it somewhat different as being a narrow
rebound i ssue as opposed to a broader issue of the
i mportance of using aspirin carefully in this
popul ati on.

DR BORER Bill?

DR. H ATT: | think there is a predictable
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bl eeding risk, and I'mnot really concerned about
it because it matches the pharmacol ogy of the drug,
it's related to levels in the circulation. So I'm
really not terribly concerned about the bl eeding
risk.

| agree with everybody el se around the
table, there may be a cardi ovascul ar risk, and
have two questions about that. One is: were those
events adjudicated, the Ms? | don't renenber if
we asked that question

DR. SHETH: The events in the SPORTIF
trials, SPORTIF IIl and V, and the events in the
ESTEEM trial were pre-specified and adjudi cat ed,
and the SPORTIF trials did not denpbnstrate a
difference with that conparitor, and you know the
results of the ESTEEM

DR H ATT: Yes.

DR TEERLINK: Thanks for clarifying that.
I think that was a point that if we really want to
believe that there's a cardi ovascul ar signal, |
would really want to have sonme hard data, so I'm

not yet fully convinced that there is.
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I think the other challenge that we
brought up earlier, if there is such an increased
risk, totry to quantify that mght be a difficult
thing to do in a population for whomyou' re not
expecting a lot of events. And what |I'd ask is not
an assessnent of the nean event rate difference
bet ween drug and pl acebo, but the 95 percent
competence interval, the upper end of that
conpetence interval around that risk. And where
woul d you set that? So | think to say there m ght
be something there | eads you to the next question,
how woul d you then go quantify that, and what |eve
of risk would you be willing to accept if in fact
it's there?

DR BORER: Ron?

DR. PORTMAN: | think the bleeding is an
i ssue, particularly in the advanced CKD popul ati on,
but--and | also would |like an answer to ny question
related to the CKD stage and the cardi ovascul ar
complications. | am concerned about that, but I
woul d agree with you that it's not really a

showstopper. | think it's an opportunity. |If we

file:///C|//Dummy/0910card.txt (357 of 414) [9/16/04 12:31:40 PM]



file:///C|//Dummy/0910card.txt

358
can figure out the mechani smof why this seens to
be happening, it would be really fascinating, and
perhaps cone up with ways to nanage that.

DR. BORER: Do you want an answer now to
the question you raised?

DR PORTMAN: |If she has it.

DR. SHETH: Yes. W did nmanage to--

DR. BORER  Just a qui ckie.

DR SHETH: Ckay. 0-50, please. I'm
sorry, | don't have my screen in front of me. Here
we go. Calculated creatinine clearance on the
ri ght-hand side, normal renal function, mld rena
i mpai rment, noderate and severe, and whet her or not
patients had an M, yes or no. Xinelagatran,
war farin, placebo.

And you see that for patients w thout
renal inpairnment the incidence is about 40 percent
across, 44, 37 and 40. For patients in the mld
renal inpairnent group it's 39 for xinelagatran,
37.5 for warfarin and 43.8 for placebo.

Then if we take a | ook at noderate, it's

11 percent for xinelagatran, 25 percent for
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warfarin and 15 percent for placebo. And in the
severe group the nunbers are too small.

DR BORER  What are those nunbers in
par ent heses?

DR. SHETH: The nunbers in parentheses,
bel i eve, are the percent.

DR BORER  Percent of what?

DR SHETH: But what | don't have--1'm
sorry. Just understand that this is not the

percent over the total population. This is the

percent of patients who had normal renal function

and had an M, so the denom nator is not the 6931.

It's the percent of the columm total. Sorry.
Thank you.

DR, BORER (Ckay. Ron?

DR. PORTMAN: That's not what | woul d have

expected, but that's interesting. Thank you.
DR BORER  Ton®

DR. PICKERING One thing about the

bl eedi ng of concern is the absence of any antidote.

You can't give these patients vitamin Kif they

come in with a massive bleed. | guess you just
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have to wait and hope.

Wth regard to the M, |I'mnot that
concerned. The nunbers were small. It was in
EXULT A but not really in EXULT B, and | was
reassured by the ESTEEM and SPORTI F data. So
think there may be sonething there, but it's not
sonmet hing that would really have much influence on
my overall decision

DR BORER: Dr. Vega?

[ No response. ]

DR BORER  We've now finished Section 1.
We have not all that nmuch tinme, so I'll ask to give
shorter answers, and | amthe nbst egregious
non-doer of that, so | will shorten ny answers too.

Short-termuse. Now we're talking about
benefit risk, specifically short-termuse,
prevention of VTE in patients undergoing elective
total knee replacenent surgery.

No. 1. Do you recommend additional safety
studies with longer followup to address the
possibility of delayed occurrence of liver toxicity

foll owi ng short-term use?
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Steve?

DR. NISSEN: Briefly, 1'd like to see
exposure up to, say, 30 days, with another three
mont hs of foll ow up because | think that that kind
of duration creep is likely to occur in clinical
practice, and so we would need to know exactly what
happens if you get 30 days of exposure over the
next, say, three nonths thereafter.

BORER. Ckay. Al an?

H RSCH:.  Agr eed.

BORER:  Tonf

FLEM NG  Agreed.

SIOGREN:  Agr eed.
Agr eed.

BORER: Me too.

T 3 3 3 333D

CUNNI NGHAM Me t oo.

3

SACKNER- BERNSTEI N Agreed, but |
woul d urge that if the conparitor is warfarin, that
actually the starting doses are according to the
ACCP gui del i nes of perioperative treatnent,
starting at 5 to 10 mlligrans instead of 2-1/2 as

were done in this study.
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DR, LORELL: | agree.

DR HIATT: | do too, and if | had that
informati on, that woul d resolve nmy major concern
about approvability for that indication.

DR. BORER: Ron?

DR PORTMAN: | agree.

DR. PICKERI NG Yeah.

DR. BORER No. 6. Regarding the
potential risk of myocardial infarction/coronary
artery di sease with short-term exposure
xi mel agatran (nmean 8 days) in patients undergoing
total knee replacenent, do you recomrend further
studies to assess the risk of acute M/CAD? |f
yes, what type of studies do you recomrend?

I think Bill discussed this already. Do
you have sufficient information fromour comments
about that question, or do you want us to go
t hrough that again?

DR KORVICK: | think it mght be hel pful
to vote, and then if there's a specific design that
you wanted to vote on, to just nmake it crisp

because the discussion was long. | think just
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crisp it up.

DR. BORER  (Ckay. Steve, can you crisp it
up?

DR NI SSEN. Very crisply. Again, I'll
suggest a design, which is because there's a
statistically significant p-value in this
short-term population, | can't nmake this go away
wi t hout additional data. Therefore, | would
suggest studying patients that are at high ri sk,
patients that have had a prior M or have known
vascul ar di sease, that is, arterial vascul ar
di sease, and try to confirmor refute, and
adj udi cate the events carefully. That doesn't have
to be a huge popul ati on because the higher risk
group that you study is going to have a higher
event rate and therefore is going to accrue nore
events. But | think you can target a high-risk
popul ati on and answer the question in this surgica
gr oup.

DR. BORER  Does anyone have any ot her
opi ni ons besi des what we heard? Jonathan and then

Beverly.
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DR SACKNER- BERNSTEIN: As | said before,
I think that it is possible that the risk of
infarction is related to the fact that these
patients are untreated, and as Beverly said before,
have a pro-inflammatory state in surgery. | would
argue that the trial should be one in patients who
appear to be lowrisk, who are not on
cardi ovascul ar medi ci nes, because that's the only
way you're going to address the signal that we see
so far.

DR. BORER  Beverly?

DR LORELL: | disagree. | don't fee
that there is an indication for another study with
short-term exposure. | do feel there is a need in
education after approval and in labeling to rem nd
physicians to use aspirin appropriately, as current
gui del i nes indicate.

DR. BORER  Any other opinions? Al an?

DR HRSCH I'Il try to be creative. |
believe like Steve the signal requires sone
additional data, but it is very challenging to

design and offer a design that's practical. This
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is atantalizing nolecule that |ooks like it should
have therapeutic use. |'d like to define the
popul ation which is clearly safe. The average
25-year-old or the 35-year-old at |low risk, that
has a very lowrisk of M, would be tantalizing to
use this nedication, and so | would do a pre hoc
ri sk assessnment before the orthopedic procedure and
define risk by pre *hoc paranmeters, Fram ngham
paraneters, whatever you'd |ike.

DR. BORER:  Yes, Nornman?

DR. STOCKBRI DGE:  Qui ck question for
Steve. Do you have any idea what dose you'd want
to use in this newtrial?

DR. NI SSEN: | assume we would just test
the 36-milligramdose because isn't that the dose
that's being requested here?

DR. STOCKBRI DGE: You have sone sense that
that was a sensible thing for themto do?

DR. NISSEN. Yes. | nean | don't--maybe |
m ssed somet hi ng.

DR STOCKBRIDGE: Are you in fact trying

to confirma phenonenon or are you trying to figure
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out howto mnimze the effect?

DR NISSEN. Oh, | see. Wll, first of

all--

DR STOCKBRI DGE: Haven't had a naxim zed
benefit.

DR. NI SSEN. | understand what you're
saying. | see a signal which is a statistically

significant excess of events that may be a fal se
signal, and therefore, | am/looking for a study
that will confirmor refute that the doses used in
the short-termtrial will result in excess
short-term cardi ovascul ar ri sk

DR. STOCKBRIDGE: So if you get a yes/no
answer, you're still not going to know what to do
about it wi thout studying dose.

DR NI SSEN:  You will not know what to do
about it, but I guess |I think the risk is high
enough that we're getting a false signal here, that
there really isn't any increased risk; that | am
| ooking for a confirmatory study that would
indicate that there is, because if we could nake

that excess risk go away, it would increase ny
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confort level with the approvability for the
short-termindication.

DR BORER |'Ill add just one point here,
and that is that | don't know that it's an
appropri ate use of resources to do another study in
people for 8 days. | think that Steve's earlier
point is the inportant one. W' re concerned really
not about 8 days but about the protracted use that
will probably be the nodel in clinical practice
So | would want to see the study that you suggested
earlier, which | think would provide informtion
about whet her these unexpected results are repeated
in a post operative population or not, and I'd
probably use the dose that the sponsor has
suggested is effective.

There are questions that can't be answered
if we use that design, but my intuition is that
that will provide us with the nost information and
the key information that we need to be able to know
about the nost inportant risk which is liver
toxicity if the drug is used in a nore prol onged

regi men.
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DR. HOUN: And that 30-day study, you're
saying you're recommending it pre-approval ?

DR NISSEN:. | am | would not be
confortabl e without additional data.

DR HI ATT: Could | comment on that? [|I'm
sorry. o ahead.

DR AVIGAN. | was just going to ask
anot her study design question, which is, renenber
the conparitor was warfarin in the 8-day study.
Woul d you, in the safety study, as for a basis of
compari son want to | ook again at warfarin for the
| onger duration, or what would be the conparitor,
and how woul d you construct the trial?

DR BORER 1'll take a stab at that, and
then people can disagree. | think that warfarin is
a reasonabl e conparitor because it's used comonly
clinically. | don't believe that the statenents we
heard or read about the conparison being unfair are
really germane. This is a reconmended treatnent by
a consensus panel, even though it's not an approved
indication. It is used clinically. Such a study

woul d provide us with a great deal of information,
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and the fact that warfarin doesn't get you to your
therapeutic level so fast is a problem It's a
problemin the use of warfarin. So in fact, that
conpari son provides us with useful information. |If
the sponsor chose to use | ow nol ecul ar wei ght
heparin foll owed by warfarin, that would be fine
too, but I wouldn't find it unacceptable to | ook at
war fari n al one.

Bill?

DR. H ATT: This is anal ogous to the
di scussion on cil ostazol several years ago, where a
drug is being approved for synptomatic indications
that may or nmay not be a signal of excess
mortality, but the event rates were very | ow

I think what has to happen here is you
have to |l ook at this putative M risk, |ook at the
confidence interval around the difference between
drug and warfarin, and then | ook at the--which has
got to be large now, and then ask the question
how many patients do you need to shrink that
confidence interval so the upper linmt end of the

confidence interval is below sone threshold. What
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risk are you willing to accept if it's real, 25
percent, 50 percent? | mean | think you have to
get rather specific about how to address this
question, because then it would be sinply a nunber
of patients needed to study to | ook at the
confidence interval around any putative risk in
this particular area. So | would just play with
those nunbers and set that up.

Now, the question is, do you want to do
that before or after approval? |t depends on your
experience in that area.

DR, BORER VWhich brings us really to the
next question. |'msorry? GCkay. | thought I
could get away with that.

[ Laughter.]

DR BORER Ckay. Tom yes or no on
Nunber 6? Do you recomend further studies to
assess risk of acute M/CAD? If yes, what?

DR. PI CKERI NG  No.

DR. BORER: Ron?

DR PORTMAN: Yes, the sane as in No. 5.

DR BORER Bill?
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DR H ATT: Yes.

DR. BORER  Beverly? Actually, you
al ready gave your opinion. And so did you, Jon

DR LORELL: | do, however, advocate doing
the study for roughly 30 days to understand the
l'iver issue.

DR. BORER  Jonat han, you al ready voted
Susanna? GCh, you did? Sorry.

DR CUNNI NGHAM No. It would be yes if |
di d.

DR. BORER It would be yes. John?

DR TEERLINK: Yes, with noderate risk
cardi ovascul ar patients followed for at |east 30

days of treatment and followed for three nonths at

| east.

DR. SJOGREN:  No.

DR. FLEM NG  Yes.

DR H RSCH:. Yes.

DR. BORER | said yes, but the 30-day
st udy.

Based on the currently avail able data, do

you concl ude that the benefits of xinelagatran for
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short-termuse for prevention of VIE in patients
under goi ng el ective total knee replacenent surgery
outweigh its risk? So this is the sort of
approvability question, and the question about
whet her the study we're all talking about needs to
be done pre-approval or post-approval can be
inferred fromthe answer to this.

Way don't we start at that end of the
tabl e? Ton®?

DR PICKERING | would say no to this one
on the grounds that it was nmarginally better than
warfarin for the venography endpoints, but | think
the optimal standard of care would be | ow nol ecul ar
wei ght heparin whi ch has not been conpared agai nst,
and there was no suggestion that the major events
like PE and Ms were reduced.

DR. BORER: Ron?

DR PORTMAN: Based on ny answers on 5 and
6, | would have to say no

DR. BORER Bill?

DR H ATT: Technically no at this point,

but I think | said earlier, if that safety data
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were available, | think they proved their primary
endpoint, the validity of that, but it's a positive
study. So if the safety issue can be resol ved,
then | woul d vote for approval

DR. BORER  Beverly?

DR LORELL: That's precisely ny answer as
wel | .

DR BORER  Jonat han?

DR SACKNER- BERNSTEIN: | woul d al so vote
no because the risk really hasn't been defined
adequately to establish a risk/benefit ratio.

DR BORER  Susanna?

DR. CUNNI NGHAM | agree, and | don't
think the benefit's |arge enough.

DR NISSEN. I'msorry, but |I'm answering
alittle bit |onger here.

DR BORER You're allowed. You're the
Commi ttee reviewer.

DR NISSEN: | know. This is alittle
tougher question. | want to nake sure | get on the
record why I'mvoting the way | am First of all,

in terms of benefit what we have actually is excess
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risk for the heart events. |If you take the
composite of the things that you really care about,
deat h, pul nonary enbolus and M, there are nore
events in the xinelagatran armthan the conparitor
arms in the short-termstudies. So the proof of
benefit for the things that really are the nost
important is sinply not there, it goes the wong
way.

Secondly, we really don't know what
happens if you give this drug for |onger, and
have to believe that it's going to be given for at
| east up to 30 days after an event like this. So
now we have the added problem of not really know ng
what the risk is of a 30-day exposure over the next
three nonths.

Third point. Warfarin is not burdensone
for 30-day adm nistration. W' ve got a drug out
there--1 mean | heard all the argunents about the
guy in Mntana, but, you know, they're nmuch nore
appl i cable to sonmebody who's on it for years than
sonebody who's on it for 30 days. |It's not a big

deal to take warfarin for 30 days, and so | don't
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think we have a deficit in clinically avail abl e
alternatives, and that's why we need to be nore
secure in our information about what's going to
happen when this agent gets out there.

I"mvery worried about the duration creep,
and |'mvery worried that if we let the genie out
of the bottle for this very linited indication, it
woul d be very hard to put it back in again. So
before I'mwilling to let the genie out of the
bottle, I want to make sure | know what the |iver
risk is in a 30-day exposure, and w thout know ng
that, | can't be confortable with the agent.

DR BORER | agree with Steve. It's
important for me to say that my intuition is that
this drug is useful for short-termuse and probably
for long-termuse if we could deal with the
toxicity issue a little bit better, but | am
concerned that |'mbasing that intuitive judgnent
on ny belief about pathophysiol ogy and ny
i nferences about what the natural history would be
on that basis rather than on a consistent result

with heart events and pseudo surrogates.
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So l'ma little concerned about that. |
woul d l'ike to know nore about the safety with the
30-day business, and therefore | don't--although
think ultimately this drug shoul d be approvable for
the indication, |I don't think we have sufficient

information right at this nonent to allow that to

happen.

John?

DR TEERLINK: Jeff, you ski pped Paul
agai n.

DR. BORER |I'msorry. Paul?

DR. WATKINS: No, no, | have nothing to
say.

DR. TEERLINK: | share your enthusiasm for
the nedicine, and hope that it will soneday be able
to be used for many of these indications, although
now | can't say that it would be appropriate for
this indication for two reasons: because |I'm not
convi nced of the endpoint in terns of howit played
out with being a surrogate, and secondly, the risk
I don't think it well enough defined at this tine.

DR SJOCREN. | agree. M answer is no.
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DR FLEM NG | would like to give sone
very brief specifics to justify ny answer. | think
Jonat han Hal perin's discussion of saying in the
I ndi cation 2 that we should focus on what does the
data show in the aggregate on the primary
endpoi nts, major bleeds and death. He didn't
actually do that, although I did for this knee
repl acenent surgery indication. |If you start at
deaths it's 10/4 in the wong direction. |If you're
addi ng PEs and M's now you're capturing what |
woul d consider to be the nost significant najor
events; it's 31/14 in the wong direction. If we
add, as he did, major bleeds, 2 of which were
fatal, it's 49/24 in the wong direction. W're
still at a doubling of the rate. |If we nove on and
add synptomatic DVT, it's still 68/49 in the wong
direction with a 40 percent excess. |If we nove on,
gui ded by Tom Pi ckering's summary of the stated
gui delines that sone would at |east include
asynptomati c proxi mal DVT and we add those in, it's
still in the wong direction. [It's 111/105

What's left is the asynptomatic distal DVT, and in
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my view that's at best a non-validated surrogate.

So as we | ook through what are really the
nost significant events, they're in the wong
direction, and even including everything other than
asynptomatic distal DVT, there's still not even a
positive relationship. So | think guided by Dr.
Hal perin's way of looking at this, | think it is in
fact not established to be favorable benefit to
risk in this setting.

DR BORER Al an?

DR HRSCH It's hard to foll ow Tom

I would say no, at the current tine |
don't have adequate data yet to be confident that
risk is worth the benefit. But | would like to say
I think there is a potential role for this as a
t herapeutic nolecule in this indication and we're
here to opine. | think we haven't probably the
adequate data to know whether this putative
surrogate marker of thronbosis in the
i nfrapopliteal segnment really is asynptomatic, and
| suspect, with a well-designed trial, one m ght

concei ve of an outcome where the signal of adverse
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events is less than we anticipate and the relative
therapeutic synptomati c benefit night be

measurable. So the answer is no now, nore data

needed.

DR. BORER Now we go on to the long-term
use. Again, | think that we've heard a great dea
here, but for the record we'll go around the table.

Based on currently avail abl e data, do the benefits
of xinelagatran for secondary prevention of VTE for
18 nmonths after six nmonths of standard treatnment
for an episode of acute VTE outwei gh the risks for
this indication?

We discussed the risks, but now we have to
give a specific answer about the weighting of the
benefits and risks.

Steve?

DR. NI SSEN: This gets nuch tougher for
me, and let ne say what | think hopefully will not
be viewed as excessively harsh, but if you have an
agent that has serious risks of toxicity that are
fatal toxicity like liver failure in a range that's

simlar to what we've seen in drugs that had to be
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wi thdrawn fromthe narket, then you're going to
have to show superiority over existing therapies.
And so for any of the long-termindications--1've
t hought about this very hard in the last couple of
weeks--1'm convinced that to overcome the current
burdens of the liver failure problemwe need to see
unequi vocal superiority on outcones of inportance,
that equival ence i s not equival ent when you have a
1in 2,000 potential risk of fatal liver injury.
And so | obviously think we're not there yet.

DR. BORER:  Tonf

DR. FLEM NG You're answering Question
No. 8? So Question No. 8 relating to the long-term
use?

DR NI SSEN:. Yes.

DR. FLEM NG You just threw me with your
statenment about the equivalence, so | wasn't quite
foll owi ng that.

DR. NI SSEN. Let nme actually clarify that
just--

DR FLEM NG Wiich is an issue of No. 10

DR N SSEN. Let me just clarify why.
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Because we have data for 8 which is superiority
data over placebo, and | answered it the way | did
del i berately, because basically to nake 8
approvable | would want to see superiority over
anot her anti coagul ant therapy, even for 8 where we
have pl acebo data. That was why | answered that
way.

DR. FLEM NG This too for me is the
hardest question, and | will articulate |later the
pros and cons as |'m/looking at them but 1'd
surely, in this case, like to hear ny clinica
col | eagues' judgrments about those first if you
don't mnd coming back to ne?

DR. BORER Al an?

DR HRSCH I'll sinply echo nore or |ess
what Steve said. W need an active conparitor and
superiority. The trial design, when it was
created, was appropriate. Currently need a
different conparitor

DR. SJOGREN: | agree. | don't think
we're there yet.

DR. BORER  John?
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DR TEERLINK: | think the study is very
i mpressive for denonstrating that we should
anticoagul ate patients long term Now the question
i s what agent should we use? That's why it's no
for now, but perhaps yes later.

DR BORER | don't think that we have
data sufficient for approval for this indication
now because the risk is of concern and it's not
wel | defined, and we don't know yet whether we have
an algorithmthat mnight acceptably mninize the
risk to patients who get the drug. So I'm
concerned about that.

| can't agree that the bar has to be set
at superiority in efficacy to Coumadi n because
Counadi n has problens too. But before | could
whol eheartedly favor approval, which | cannot now
for this indication, I would like to see
mnimzation of risk to a greater extent than we've
seen, as well as the kind of efficacy that we've
seen because | think as John just said, this
represents a practice pattern that isn't now

generally followed, and these data suggest that it
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shoul d be.
Paul , do you have any? No. Steve?
St eve, you spoke al ready.

Susanna?

DR. CUNNINGHAM | don't think I have nuch
to add except | don't think the public is ready to

accept liver failure. Livers are hard to cone by,

and it's really not a conplication they would be
ent husi asti ¢ about.

DR. BORER: Jonat han?

DR. SACKNER- BERNSTEI N: I''m convi nced t hat

it was better than placebo. |'malso convinced

that the study was not designed in keeping with the

consensus gui delines that exist that recommrend,
| east in the year 2001 when they were published,

that these patients probably were treated with

Courmadin for two brief a period of time before they

were enrolled in the trial, and therefore, in a
study design they were studying a scenario that
really is not relevant to best practices. These

patients probably, as best | can tell fromthe

gui delines and their characteristics, should have
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been treated with Courmadin for at |east a year in
most or at least a |lot of cases before being then
random zed to a new agent or placebo. So | would
say no, there's not sufficient data.

DR. LORELL: This was also a very tough
one for me. | thought this study was very powerful
in denmonstrating the benefit of secondary
prophylactic therapy in this group conpared wth
what is certainly the general practice of not
treating, at least in the United States. | also
agree that with the issue of the specter of very
severe and fulmnant liver toxicity, although it is
rare in absolute terms, it's disastrous if it
occurs to a single patient and their famly.
would Iike to see a conparitor study against
Cournedi n, applying the algorithm the revised

algorithmas if it were being used in a | arger

population. 1'd like to see sonme evidence that
what ever algorithmis proposed, which will | ook
different, I'msure, than what we've so far, sone

signal that it m ght be working.

DR BORER Bill?
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DR HIATT: | would vote no. And | think
the argunents are very well articulated and | can't
add anything to them

DR. BORER  Ron?

DR PORTMAN: | think Coumadin is a
problematic drug, and | think this one has |lots of
potential advantages, but | would like to see a
study where the company uses whatever al gorithm
they're going to cone up with, and see what it can
do to reduce the liver toxicity.

DR. BORER:  Tonf

DR PICKERING Just to be different,
woul d vote yes. There was substantially |ess
pul monary enboli in the patients who were treated,
and it's all very well to say that these patients
shoul d be given Coumadin, but in reality they're
not. And there was no excess of bleeds. And
guess I'mrating the liver toxicity issue slightly
| ower than some of the others.

DR. BORER Now we go on to the final--1'm
sorry? Did you want to say sonething? ©h, yes,

I'"msorry.
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DR. FLEM NG Actually, | would have been
confortabl e skipping me here on this one, which is

uncommon for me, but | really have difficulty with

this.

I try to look at things quantitatively,

and the major things that |'m seeing are evidence

per 200 patients of about 6 or 7 prevented

pul monary enbolismas a significant positive

effect, and against that is, per 200 patients, what

seens to be by our best estimate, one additiona

and one additional severe liver injury. And | have

troubl e bal anci ng those pros and those cons.

'l abstain.

DR. BORER  That's okay, because we're

going to No. 9 and you're nunber one.

Is the non-inferiority margin of 2 percent

conmpared to warfarin adequate to ensure that
xi mel agatran is non-inferior to warfarin with
respect to efficacy? |If no, what should the

non-inferiority margin be for the indication of

prevention of stroke and systemi c enbolic events in

patients with atrial fibrillation?
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DR. FLEM NG Well, these are conpl ex
issues, and I'd like to begin by thanking LI oyd
Fi sher, John Law ence and others for sone very
t hought ful analyses on what is intrinsically a
really difficult issue to handle in a nost informed
and unbi ased way.

So beginning with the first part of the
answer to Question No. 9, | definitely concur with
the sponsor that a non-inferiority design is proper
here in this setting. | think they did the right
trial in the context of a non-inferiority study
bei ng done.

The 2 percent nargin that was put forward
was, in essence, based on an expected background
rate of 3.1 percent for warfarin, for its event
rate, and there was, inappropriately, when that was
proposed, no adjustment for several factors. The
first is the constancy assunption, critical factor
I"l'l conme back to that. The second is they didn't
adjust for the fact that their estimate of efficacy
of warfarin itself was variable and not precisely

known. They didn't adjust for the need to preserve
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a fraction of the warfarin effect, such as half of
the warfarin effect.

And, of course, this part they didn't know
in advance, that the actual rate wasn't going to be
in the nei ghborhood of 3.1 percent, it was going to
be 1.16 percent. And that's certainly very
significant. |If you could justify an absolute
increase of 2 percent and the baseline rate was 3.1
on warfarin, that would be a relative 67 percent
increase. That, to ne, is pretty substantial. And
whet her that is in fact too liberal a margin we
coul d debate, but | don't think it's debatabl e that
it's way too |liberal a margin when the background
rate is 1 percent, because now going from1 to 3 is
a relative 200 percent increase.

Just to give you a sense about why | think
it's unjustifiable to have used such a margin, the
actual data they had in SPORTIF V said there were
excess events, 51 against 37. |If there actually
had been 2-1/2 percent versus 1.16, rather than a
1. 61 against 1.16, it had been 2-1/2 against 1.16,

that's 79 events against 37. |If these data had
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shown prinmary endpoints in excess, 79 against 37,
you still would have satisfied the 2 percent
margin. |Is that clinically relevant? | struggle
thinking that patients wouldn't care if warfarin
woul d have had 37 strokes and Exanta woul d have had
79, and we still wouldn't have been calling that
clinically rel evant.

By the way, if we look at it as a relative
risk, that relative risk woul d have been
statistically significantly increased with a zZ
statistic of 4, and yet it would have satisfied
their margin. So the 2 percent nargin absol ute,
absolutely doesn't in fact nake clinical relevant
sense or statistical sense in the context of now
applying it in the setting where you're going to
have a very nuch lower rate of events in the active
comparitor armthan what you were anticipating in
the trial design.

In fact, just to close, in that exanple |
gave, the actual data woul d have been consi stent
with a relative risk on warfarin agai nst Exanta of

.32, which would have been bigger--actually, that's
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consi stent with what placebo woul d have been, and
yet you woul d have satisfied that margin.

So what is in fact an appropriate--the
second part of the question--what would be a proper
non-inferiority margin? Let me start by answering
this by essentially saying, what are the factors
that have to guide the choice of the
non-inferiority margin? The first is it has to be
a difference what you can all ow that you woul d say
isin fact not a clinically inportant or clinically
rel evant difference, i.e., we're willing to have a
somewhat | esser efficacy here of Exanta than
warfarin to a |l evel that patients would consider to
be an acceptable | evel of |oss of efficacy. O
course, what notivates a nore flexi ble approach
there is when you have a much safer intervention
much nore convenient to apply or nore cost
effective. Those are the factors that would
i nfluence that decision

There are al so many other factors. One of
themis this constancy assunption that | referred

to, and | want to talk a bit nore about that right
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now. When you are, as Dr. Fisher pointed out
earlier on, when you're nmaking an assessnent of
efficacy in a non-inferiority trial and you're
| ooking at the efficacy agai nst placebo, there are
really two things that you're looking at. You're
| ooking at the efficacy of Exanta against warfarin
and warfarin agai nst placebo, and the latter cones
fromhistorical evidence. And they provided six
trials.

The question is: is the estinmate of
efficacy of warfarin in those six trials a reliable
estimate of what the efficacy of warfarinis in the
Exanta trial? That's the constancy assunpti on.
Vell, why wouldn't it be?

There are several reasons why it m ght not
be. Were the popul ations the sanme in those six
trials as in the SPORTIF trial? Ws supportive
care the same in those trials? |In fact, if
supportive care in a U S. setting in the SPORTIF V
trial was nmore enhanced, you could readily expect
that the additive effect of warfarin to that

supportive care could be |ess.
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What about issues of how the outcome was
assessed? Al of these are things that influence
the validity of the constancy assunption. One
thing that nakes me worry a | ot about the validity
is if you ook at the statistical analysis that was
provided by the FDA in Table 1 on page 7, the
listing of the event rates in the warfarin armin
the six historical trials reflect nuch higher rates
of events than in the SPORTIF V trial. It
certainly is a snoking gun for suggesting that the
validity of the constancy assunption is at best
uncertai n.

There are other issues as well when you do
a non-inferiority trial. You have to nake sure
that the active conparitor was delivered in a way
that maxim zed its efficacy, because the best way
to | ook equal to sonething that's an active
conparitor is to deliver the active conparitor in a
way that's not particularly optinally delivered.
suspect that probably isn't a key issue in this
case.

And then there's the issue of blinded
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assessnents. Wat was al so apparent in this FDA
reviewis not only was the SPORTIF V trial show ng
a lesser effect as the blinded trial, but in the
six warfarin trials, where two were blinded, those
two al so showed | esser effects. So that adds,
obvi ously, sone additional conplexity.

A second issue that you have to consider
when you define them-or a third, | guess, because
the first was clinical relevance and the second was
a validity of the constancy assunption, is you've
got to take into account the uncertainty or the
variability in the estimate of the active
conparitor's effect, and you have to take into
account how vari able were those estimates of
efficacy across trials?

Next issue is the issue of blinding, and
how in fact do we think that influences our overal
estimates is sonething we have to take into
account .

And finally, | think--and it actually
energed fromthis Committee many years ago--there

is a sense or a standard that if you're going to
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replace a standard therapy, it's not enough just to
be better than placebo. You really in fact need to
be preserving a substantial fraction, at |east, and
I think what's energed is, 50 percent of the
effect. You need to be preserving that.

So with those as criteria, where do we go?
What do we do? The analysis that the briefing
docunent for the sponsor provides, as well as in
their slide CE 35, basically said let's estimte
the efficacy, and they called it a "paper placebo."
Let's estimate the efficacy of Exanta here by
saying there's two pieces here. W know the
relative risk, even though it's unfavorable, is
1. 39 when you | ook at Exanta agai nst warfarin, but
warfarin is so good its relative efficacy is .36
If we take the product of those two pieces we
shoul d be getting a paper estinmate of what the
efficacy is of Exanta agai nst placebo, and that's
.5, and that cones out to be a very positive
i mpression for a result.

There are inportant strengths to that

analysis. First of all, it's based on relative
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ri sks instead of absolute differences, and in this
setting | think that's a nore robust way to anal yze
the data. It also is taking into account the
variability in the estimate of warfarin's effect.

But there are several issues that are not
taken into account in that analysis. The first of
themis it's not taking into account the |evel of
variability that's occurring in these estimted
effects across the six warfarin trials. The FDA
in attenpting to address that, used a random
effects nodel to address that issue. It doesn't
take into account the uncertainties generated by
the fact that four of the six trials weren't
bl i nded when you're estimating warfarin's effect.
Inmportantly, it doesn't take into account two ot her
things. It doesn't nake any acconmodation for the
uncertainty about the validity of the constancy
assunption, and it also doesn't address the fact
that we have to preserve half of warfarin's
effects. So while those anal yses | ooked i npressive
at the beginning, there are several critical issues

that aren't addressed.
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In essence, what is a proper approach?
Steve tal ked about dose creep and duration creep,
so I'Il talk about bio-creep

[ Laught er.]

DR. FLEM NG A conmmon termthat is used
in the non-inferiority setting is bio-creep
What's bio-creep all about? Well, suppose | have a
standard interventi on whose efficacy is reasonably
wel | understood. Now | go to generation two and
show | ' m not neani ngfully worse than generation one
with non-inferiority. But let's suppose |I'm
liberal, like |l use a big margin, so ny estimate
actually is | am sonewhat worse by estimate. Well,
Sponsor 3 cones along with a new product. Which
one are they going to use for non-inferiority?
think 1"l probably choose the second generation
one, and let's do non-inferiority again with a
fairly lenient margin. Two or three generations of
this, and what do we really know about efficacy any
more? That's bio-creep

In essence, to address bio-creep, one has

to have rigorous margins, as the | CH guidelines
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clearly indicate. In ny words, it's treacherous
when you're inplementing a strategy that can
decl are non-inferiority when your actual point
estimate of the relative efficacy of the
experinental with the active control actually
favors the active control. |f you have such a
| enient margin that you can be estinmated to be
worse, and yet you're still satisfying
non-inferiority, you're setting yourself up for a
setting of bio-creep.

In essence, the FDA | thought did a
marvel ous job. In fact, ny kudos to John Lawrence
and col | eagues for really nailing down all of these
i ssues.

On page 9 they define several possible
margi ns that could be used to try to address these
i ssues, and the first point | would argue is the
mar gi ns based on the risk ratio or relative risk
think are in fact the nost appropriate to be used
inthis setting. These particular approaches that
are defined here not only use the relative risk at

the bottomhal f of this table, but appropriately
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adjust for the variability in the estimate of the
active conparitor's effect. They also adjust for
needing to preserve half of the efficacy. And they
al so, by using the random effects nodel, adjust it
for the variability.

But they gave you several choices, and
those several choices are based on two additiona
factors. Essentially the nore liberal choices say
the margin could be in the nei ghborhood of 1.56 to
1. 65, neaning that you would satisfy
non-inferiority if in a relative risk sense your
poi nt estimate was sufficiently favorable that you
could rule out you had a 65 percent increase or
excess in the rate of stroke. By the way, froma
clinical relevance perspective, how could you have
a margin bigger than that? | would struggle with
justifying froma patient's perspective that it's
okay to have stroke rates be nore than 65 percent
hi gher. | even struggle with whether that in fact
is sufficiently rigorous.

The key point here is that those two

estimates, 1.56 and 1.65, they're called the
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Hol mgren approach. A variation of this is the
Rot hman approach. W see these used at ot her
advi sory commttees. These nmethods do not nake any
accommodation for the validity of the constancy
assunption. So basically you better be darn
confident that the estimate of the efficacy of
warfarin in those six trials is precisely accurate
for what the efficacy of warfarin is in the SPORTIF
trials even though there could be different
popul ations, different assessnment, and different
supportive care.

Generally | have great concerns about
that, especially when you show ne the event rates.
The event rates in warfarin are much higher in
those six trials than in the SPORTIF V trial. So
woul d far prefer the approaches that are used that
are called the 95/95 that adjust for the
uncertainty about the constancy assunption, and
those are margins in the neighborhood of 1.23 to
1. 38.

My last point is they differ only by

whet her you really would include all of the trials,
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and this is an issue that's always a struggle.
VWi ch of those six trials are relevant to the
context in which the SPORTIF V trial was done?
Maybe none of themfully, but some of them nore so
than others. The one that in particular |ooks to
be problematic is the EAFT trial that was done in
pati ents where you had recent TIAs and strokes and
you have very high event rates. So if you drop
those out your margin would be 1.23 rather than
1.38.

But if you actually take the approach that
I only believe the placebo-control trials, then
your margin is 1. Wat does that nean, your nargin
is 1? It neans you actually have to show
superiority. Unless you show superiority, you
haven't adequately established efficacy.

In closing, where aml on this? M sense
is | amnot sure about whether we can include al
six or only have to look at the two that are the
pl acebo-control trials. M sense of the margin
shoul d be based on the relative risk estinmate here,

and the proper margin is sonewhere between 1 on the
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conservative side, neaning you have to show
superiority, up to about 1.4. Something in that
range seens to be aggressive but potentially
justifiable factoring all of these issues.

DR. BORER Let ne ask you one additiona
question, Tom I|I'minferring fromwhat you said
specifically that the Rothman approach that LI oyd
showed us, that suggests that you are likely to
have preserved at |east 71 percent of the warfarin
effect really is not sonmething that you woul d
accept as a valid analysis here because of all the
things you sai d?

DR FLEM NG Well, it's a variation of
anal yses that are shown in the briefing docunent.
It has one plus that | liked, i.e., what he was
showi ng today relative to what was in the briefing
docunents. | think was a step in the right
direction of actually addressing needing to
preserve half of the effect. So that anal ysis was
getting into that, whereas the anal yses that the
sponsor provided in the briefing docunent didn't.

But what that analysis still didn't do is
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it still didn't address the variability that
exi sted anbng these six conparitor trials for
efficacy. It didn't address the issue of do we
trust all six of those given that only two of them
are blinded trials. It didn't address, really
inmportantly fromny perspective, there's no
adj ustnent made for the constancy assunpti on. So
if you're going to trust that estimate you've got
to be thinking those estimated effects of warfarin
in those six trials are exactly what warfarin is
going to do in the SPORTIF V trial in spite of the
fact that the estimate of the efficacy--of the
event rate in the warfarin armin SPORTIF V was
only about one-third. And actually, if we go back
to Jay Harrow s answer to Steve earlier today about
why do IIl and V differ, his answer was, well,
there's a whole lot of differences in these
historical control trials of warfarin effect. [|'m
saying don't play that card too hard because that's
the very issue that makes the validity of the
constancy assunption.

If you believe that the difference in the
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risk level of an event rate on warfarin is going to
i nfluence warfarin's efficacy--and | think that's a
valid thing to think--then | can't trust these six
estimates that conme from higher warfarin background
rates when |'mprojecting the efficacy of warfarin
in SPORTIF V. | don't knowif | can, but that's an
i ssue of concern

The last thing that he was doing
today--it's statistically valid but | really worry
about it--is he was putting together in a clever
way the pooling of the data fromthe two trials,
and the analyses that 1'mgiving are
basi cal |l y--what |'ve been discussing is |ooking at
the definition of the margin as you assess each of
these two trials individually.

So that's some of the differences or
i ssues that weren't addressed in that anal ysis that
concern me, as | would |l ook at--1 would favor--1

t hi nk John Law ence's anal ysis was out standi ng.

think the analysis--basically, | don't think I've
added a nickel to what he already did. | just
explained it. | think those anal yses lay out the
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i ssues in an excellent way and in my belief you
have to address the concerns that he raised in his
sunmary.

DR. BORER Can | ask, do you want us
actually to vote on this issue or can we just go on
to the next question?

[ Laught er.]

DR. PICKERING Could |I ask a question?

DR BORER  Yes, Tom

DR PICKERING M understanding is that
the anal yses basically ignored SPORTIF Ill and said
let's just focus on SPORTIF V. So ny question is,
if you included SPORTIF Il how much does this
change these errors of margin, because obviously it
went in a different direction?

DR. FLEM NG | was sticking to Question
9, which basically just said, fornulate the margin
of what would be an appropriate margin in this
setting. Question 10 gets into part of what you're
tal king about in my view, which is, all right, with
this as a background, how do we assess the strength

of evidence in SPORTIF Il and SPORTIF V? So | was
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going to get into that when | got to Question 10

DR. BORER:  Steve?

DR. NISSEN. | just had to nmke one
comrent. First of all, that was fabul ous, and
al ways learn a lot fromyou. But there also is a
clinical context, and all of that assunes, it's al
oriented around the issue of efficacy, and in
deciding on a design for the future, which is
really partly what we're tal king about, is you
can't separate efficacy and safety because the
ef fi cacy question has a safety component, nanely
that if two therapi es have equal safety, you did a
great job of telling us howto set the margins for
non-inferiority for efficacy. But that to me isn't
the question that we now face, that the standard
woul d have to be nodified for what would constitute
adequat e evi dence of efficacy if we know certain
t hi ngs about adverse safety consequences. | don't
know i f |I'm nmaking sense to you or not, but | think
you can't--1 think it was an absolutely right on if
you had two therapies that were equally safe.

DR. FLEM NG | believe | foll ow what
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you're saying, Steve, and if so, | agree with you,
and it was one of the first things that | had
mentioned, as | said what are the criteria | would
look to in defining a margin? The first criterion
that | would look to is: froma clinica
perspective, what |evel of excess risk could be
al | owabl e before to a patient this would be an
unaccept abl e | evel of excess? That should be an
important criterion. And that does need a
subj ective assessnent of what are the other
el ements of the benefit to risk profile that this
i ntervention provides?

If I was |ooking at thronbolytic and
could get rid of intracranial henorrhage risk, |I
m ght have a little nore of a margin |I'd all ow on
mortality in that type of setting. |If thereis in
this setting a judgnent that the | evel of safety
profile is substantially enhanced, | can understand
a willingness to all ow a somewhat |arger elenment to
the margin.

So there are two separate domains that

really should define the margin. One is a clinica
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rel evance aspect that is really a rigorous fair
assessnent of how rmuch worse can this be in the
ef ficacy neasure in the context of overall benefit
to risk? And the other is very nuch a statistica
i ssue of what is the scientific evidence that we
have to truly allow us to conclude that we are
effective when we don't have the luxury of doing a
direct conparison in the randonized trial? W're
having to rely on the historical data. There are
two pieces, and | always say a chain is as strong
as its weakest link. The weakest link in nost
non-inferiority analyses is the uncertainty about
the strength and the reliability of the evidence of
the active conparitor against the placebo.

DR BORER We'll nove on to the fina
question, which is: Based on the currently
avai l abl e data do you conclude that the benefits of
xi mel agatran for long-termuse for prevention of
stroke and systenic enbolic events in patients with
atrial fibrillation outweigh its risk?

Steve, you can go ahead and start.

DR. NI SSEN. Again, |'mgoing to be
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short-wi nded rather than | ong-w nded because
thi nk people want to catch pl anes.

You know, | think I've nade it pretty
clear that | think it's no, and--

DR. HOUN: Can | just interrupt and |et
the two departing nenbers vote on the record?

DR BORER They did. They both voted no.

DR. CUNNI NGHAM  Susanna Cunni ngham no.

DR HI ATT: No. WIlliamHiatt votes no.

DR. NISSEN. And to directly answer Tom s
question about where to set that margin if this
devel opment program continues, the marginis 1.0.
In other words, |I'msetting that margin, know ng
what | know about safety, that at a very m ni num
that a future trial would have to show superiority
in order to conpensate for what | think is a pretty
wel | -defined increase in risk of a very serious
toxicity.

DR BORER  Tonf?

DR. PICKERING | would say yes. View ng
it inthe sort of relatively narrow confines of the

trials, but |ooking at the greater popul ati on of
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patients who currently are not getting any
treatment and who have a prospect of getting
treated if this drug is approved, | would say the
benefits--there are substantial benefits that
outwei gh the risks.

DR PORTMAN: No, for the same reasons as
the last long-termtrial

DR. BORER  Beverly?

DR LORELL: No.

DR. SACKNER- BERNSTEIN: | would say no
al so, realizing that there seens as though there
are a nunber of patients whose long-termstatus in
the SPORTIF trials are unknown because they
wi thdrew fromthe study, not just withdrew from
study nedication. So, no.

DR. BORER  Paul, do you have any comment
to make? No.

DR BORER (Ckay. | reluctantly vote no,
primarily because of the arguments that Tom has
made. Like Tom | believe that there's a place for
this drug in this population. | think we need to

know nore about the risk. W need to define it
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better, and we need to be able to nmininmze it
better than we have, just as | said about the other
long-termissue. So | agree with Steve about the
ri sk/benefit concern here. But |I'mprimarily
concerned that |I'mnot secure that we know that
we' ve actually preserved the degree of
warfarin-related benefit that we nominally think we
did fromthis study. 1'd like some reassurance on
that, and we may not get that w thout another
trial.

Havi ng said that, | don't think that we
need, as | said earlier in another context, that we
need to show superiority. | think there are enough
good reasons why an alternative to warfarin would
be a good thing so that if we understood the risk
and we could mininize it by sone reasonabl e
algorithmin a way that would be acceptable to
us--and | can't define that here--that equival ence
woul d be sufficient if we could be sure it was
equivalent. So | would vote no on that basis.

DR TEERLINK: | share your reluctance to

vote no. | think it's a potentially very usefu
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therapy in this patient population and would help a
great deal of patients who are not being hel ped at
this time. But ny concerns about the safety remain
unaddressed at this tine, as well as the need to
show true equival ence to warfarin. | think I'm
probably between you two, Steve and Jeff, that |
don't knowif I'd nake it 1.0 and | don't know
where | would put that line. It would have to be
fairly stringent.

DR BORER Dr. Sjogren?

DR. SJOGREN: | agree with you and John,
and | vote no.

DR BORER Al an?

DR. H RSCH. The reluctant no again, but
with a comment. There is a pressing need for such
a therapeutic nolecule as you' ve said, and the goa
to decrease both stroke as well as DVT and
pul nonary enbolus is required with such nol ecul es,
but this database for this particular nedication
doesn't permt me to vote yes quite yet.

The addition of a new nolecul e doesn't

mean that treatnent intensity would have increased
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of education, guidelines and care managenent
pat hways, not drug approval, per se.

DR BORER | think we've answered all the

questions. ©Oh, Tom didn't you vote?

DR FLEM NG | don't think so, but |'l
be brief.

DR. BORER:  Sorry.

DR FLEM NG | will be brief on this.
| ook at these two pivotal--well, | |look at these
two studies. | look at V as being the pivota
study and Il as being the supportive trial

Largely with the blinding and open | abel rationale
for that, but also the V study done in the U S |
think is particularly relevant to a U S. regulatory
action.

For the reasons that | discussed, | don't
think, in fact, | believe quite clearly that the
SPORTIF V trial did not establish efficacy. The
SPORTIF II1 trial, even though it is open |abel and
has that (?)-arity, so to speak, it has a favorable

estimate. |'muncertain that | would require
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superiority, but | do believe that | would require
not hing nmore lenient than an upper limt on the
order of 1.4 or so. That would, however, be a
criterion that the SPORTIF IIIl trial does neet, and
so ultimately whether SPORTIF |1l is viewed as
positive is influenced by how inportant is
blinding, the blinding issue in assessnent of
reliability of results? How inportant is it that
four of the six warfarin trials weren't blinded?
And how inportant is it that the uncertainties
about the hepatic toxicity nakes, as sonme have
argued, one to want to be much nore stringent in
terns of how you would | ook at this.

Utimately though, it's a strength of
evi dence issue as well. | want SOE 2, the strength
of evidence of two trials, and at best here |'d say
we have one. So that's the rationale for ny view
of no.

DR. BORER | was off by 26.5 minutes, but
I think we've answered all the questions. Thank
you very nuch.

DR. NI SSEN. Jeff, can | just say one nore

file:///C|/Dummy/0910card.txt (413 of 414) [9/16/04 12:31:41 PM]



file:///C|//Dummy/0910card.txt

thing unrel ated?

You know, this is your |ast neeting as
chair, and | guess | wanted to express, on behalf
of a lot of us who have served with you over many
years, appreciation for the great |eadership and

bal ance you have provided to the Commttee, and

thi nk everybody--that all the stakehol ders here owe

you a debt of gratitude for the fair and evenhanded

way you've run this Commttee over the years |'ve
certainly been involved. So ny thanks.

[ Appl ause. ]

DR. BORER  Thank you very nmuch. And
we'll close the neeting.

[ Wher eupon, at 5:28 p.m, the Advisory

Conmi ttee was adj our ned. ]
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