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PROCEEDI NGS
Call to Order

DR. LEGGETT: W are here this norning for
di scussi on of a new drug application, Cubicin which
i s daptomycin, by sponsor Cubist Pharnaceuticals
for the proposed indication for the treatment of
St aphyl ococcus aureus bacterem a, including those
wi th known or suspected endocarditis caused by
met hicillin-susceptible and nethicillin-resistant
strains.

I know sone nenbers are |late but | heard
on the radio this norning that there are | ots of
traffic accidents today, so why don't we get
started with introductions? Wen you introduce
yoursel f push "tal k" and then push it once again to
have it stop.

DR. MALDANADG  Sanuel Mal danado from
Johnson & Johnson, industry representative.

DR FOLLMANN: | am Dean Fol | mann, Head of
Bi ostatistics at N AlD.

DR. EBERT: Steve Ebert, Meriter Hospital

and Professor of Pharmacy, University of Wsconsin,
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Madi son.

DR BORER  Jeff Borer, Professor of
Car di ovascul ar Medi ci ne at Cornell and Head of
Car di ovascul ar Pat hophysi ol ogy at Cornell.

DR HILTON: Joan Hilton, Professor of
Bi ostatistics, UC, San Francisco.

DR OVEL: | amJimOrel. | ama famly
practice physician from Grand | sland, Nebraska and
the patient representative on the comittee.

DR PATTERSON: Jan Patterson, Infectious
Di seases, University of Texas Health Science
Center, San Antoni o and South Texas Veterans
Heal t hcare System

DR LEGGETT: Jim Leggett, Infectious
Di seases Provi dence Portland Medical Center and
Oregon Health Sciences University.

LCDR GROUPE: Cathy G oupe, acting
executive secretary of the comittee.

DR COOPER: Chuck Cooper, nedical officer
for the Division of Anti-Infectives.

DR. CODERRE: Peter Coderre, nicrobiol ogy

reviewer, Division of Anti-Infectives.
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DR SORBELLO Fred Sorbello, | ama
medi cal officer, Division of Anti-Infectives, FDA

DR NAMBI AR:  Sunmat hi Nanbi ar, nedi cal
team | eader, Division of Anti-Infective Drug
Products, FDA.

DR. SORETH. Good norning. | am Janice
Soreth, Division Director of Anti-Infective and
Opht hal nol ogy Product s.

DR. GOLDBERGER: | am Mark Col dberger, the
Director of the Ofice of Antimcrobial Products.

DR. CRCSS: Alan Cross, University of
Mar yl and.

DR. BRADLEY: John Bradley, Children's
Hospital, San Di ego.

DR. LEGGETT: At this point, Cathy G oupe,
could you please give us the conflict of interest
st at enent ?

Conflict of Interest Statenent

LCDR GROUPE: The foll owi ng announcenent
addresses the issue of conflict of interest and is
made part of the record to preclude even the

appearance of such at this neeting. Based on the
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submitted agenda and all financial interests
reported by the comrittee's participants, it has
been deternmined that all interests in firns

regul ated by the Center for Drug Eval uation and
Research present no potential for an appearance of
a conflict of interest at this meeting, with the
fol | owi ng excepti ons.

In accordance with 18 USC Secti on
208(b)(3), the follow ng partici pants have been
granted full waivers: Dr. John Bradley for
consulting on an unrelated matter for a conpetitor.
He receives |less than $10,001 per year. Dr. Steven
Ebert for serving on speakers bureaus for the
sponsor and a conpetitor, for which he receives
| ess than $10,001 per year per firm and for
consulting on related nmatters for a conpetitor for
whi ch he receives | ess than $10, 001 per year.

In accordance with 18 USC Section
208(b) (1), Dr. Jan Patterson has been granted a
full waiver for her spouse serving on unrel ated
speakers bureaus for two conpetitors for which he

recei ves from $10, 001 to $50, 000 per year per firm
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and for her spouse's unrelated consulting advisory
board activities for two conpetitors for which he
recei ves | ess than $10,001 per year per firm

In accordance with 18 USC 208(b)(3), Dr.
Jeffrey S. Borer has been granted a limted waiver
which allows himto participate in the commttee's
di scussi on but not vote for serving on a speakers
bureau for a conpetitor for which he receives from
$10, 001 and $50, 000 per year; for consulting on
unrelated matters for a university which is
supported by a conpeting firmfor which he receives
| ess than $10,001 per year; and for consulting on
unrelated matters for two conpetitors for which he
recei ves | ess than $10,001 per year fromone firm
and greater than $50,000 per year from another
firm

Dr. Janmes Orel has been granted a wai ver
under 21 USC 355(n)(4) for ownership of stock in a
conpetitor. This stock is valued at |ess than
$5, 001.

A copy of the waiver statenents may be

obtai ned by submtting a witten request to the
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agency's Freedom of Information O fice, Room 12A-30
of the Parkl awn Buil di ng.

We would also like to note that Dr. Samuel
D. Mal danado has been invited to participate as an
i ndustry representative, acting on behal f of
regul ated industry. Dr. Ml danado's role on this
conmittee is to represent industry interests in
general and not any one particul ar conpany. Dr.

Mal danado i s enpl oyed by Johnson & Johnson

In the event that discussions involve any
other products or firms not already on the agenda
for which an FDA partici pant has a financial
interest, the participants are aware of the need to
excl ude themsel ves from such invol verrents and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvement with
any firm whose product they may wi sh to coment on.

DR LEGGETT: Dr. Soreth, could you pl ease
gi ve us an introduction?

I ntroduction
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[Slide]

DR, SORETH. | would like this norning to
give a brief introduction to the regulatory history
of bacterem a and endocarditis, highlighting
firstly the drugs and kinds of studies that
previously led to an approval for bacterem a or
septicem a or endocarditis and, secondly, the
evol ution of guidance in this area so that we
understand the road taken to the design and conduct
of the daptonycin trial. | apologize in advance
that ny talk is not shorter

[Slide]

If one does a PDR search for products
| abel ed for endocarditis or bacteremnia severa
drugs come up, including impenem cefazolin,
gentam cin and vanconycin. |If you expand that

search for the general term of staphyl ococca

i nfection or staphyl ococcal disease, then nafcillin
and oxacillin also cone to the fore.
[ Slide]

O those drugs, impenem and cefazolin in

this group are the nost recently approved in the
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"70s and '80s and their | abels are the nost
succinct with regard to bacterial septicema or
endocarditis due to either a list of pathogens or,
in the case of endocarditis Staphyl ococcus aureus.

[Slide]

CGoi ng back to ol der drugs |ike vanconycin
or gentamicin, the indications are worded in a nore
wordy fashion and the | abel reads sonmething |ike
vanconycin is indicated for the treatnent of
serious or severe infections caused by susceptible
strains of methicillin-resistant staphyl ococci
Vanconycin is effective in the treatment of
st aphyl ococcal endocarditis. The third bullet
point is that its effectiveness has been docunented
in other infections due to staphyl ococci, including
septicem a, bone infections, etc. when
st aphyl ococcal infections are |ocalized and
purul ent antibiotics are used as adjuncts to
appropriate surgi cal measures.

[Slide]

For gentamicin, it has been found

ef fective when used in conjunction with
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penicillin-type drugs for the treatnment of
endocarditis, in this case caused by group D
strep. Furthermore, gentam cin has been shown to
be effective in the treatnment of serious

st aphyl ococcal infections. Wile not the
antibiotic of first choice, gentamcin may be
consi dered when penicillins or other |ess
potentially toxic drugs are contraindi cated and
bacterial susceptibility tests and clinica
judgrment indicate its use, with, at |east back
then, perhaps nore of a narriage with what was
going on clinically actually being reflected in the
| abel .

[Slide]

This may not project very well but | put
it up there sinply to show that the
cillins--oxacillin or nafcillin--are indicated for
the treatment of infections caused by
peni ci | | i nase- produci ng staphyl ococci whi ch have
denmonstrated susceptibility to the drug--very broad
and general. Culture susceptibility tests should

be perforned, etc.
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[ Slide]

I thought it a daunting task to try to
summarize in five mnutes or |ess the underpinning
studies for all of these drugs. Fortunately, the
job was nade easier once | |ooked at the NDA
reviews and the summary bases for approval. For
the typical study that underpinned the |abels that
we just ran through read as follows, this is one
study: rmulticenter study of the conparative
efficacy, safety and tol erance of drug X conpared
to drug Y in the parenteral therapy of infections
in hospitalized patients caused by susceptible
pat hogeni ¢ bacteria. |nagine now doing a specia
protocol assessnent on that!

So, we have under one clinical trial or
study half a dozen infections studied, including
| ower respiratory--as it was called back
then--infections, skin, gynecologic, urinary tract
i nfections, osteonyelitis, septicema, endocarditis
and, necessarily, the treatment duration ranged in
this mx froma week or so to several weeks to a

month or longer. Experience in bacterem a or
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endocarditis, when |I reviewed those drugs, was
limted at best to a handful of cases, sonetines
suppl enented with case series or data from an
uncontrolled study. So, within a single study
there was a mix of half a dozen or so different
i nfectious disease entities. No single study was
powered within a given subset |ike skin infections,
or pneunpni a, or bacterem a or endocarditis, to
permit statistical analysis and the | east studied
subgroup was typically endocarditis or bacterem a.

As | said this was not a day and age of
speci al protocol assessments. | think it is fair
to say that at that point in tine in anti-infective
drug devel opnent there was a greater acceptance
within a regulatory framework to do what | believe
is routinely done in clinical practice, and that is
the use of inferential thinking to informand to
gui de drug use.

[ Slide]

If we fast forward now to the 1992 Points
to Consider docunent, a guidance witten by the

FDA, on endocarditis there is a paragraph or two
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16
whi ch says the following: One open trial--read
here uncontroll ed--of at |east 50 patients that
est abli shes a predeternm ned overall clinical and
m crobi ol ogi ¢ success rate is suggested. |f there
is not a reasonable mx of artificial and native
val ve, right and |l eft-sided di sease and acute
versus subacute clinical presentations, such should
be noted in the approved | abeling by restricting
the labeling in the indications and usage section
of the product to just those types of infections
and popul ations actually studied. The trial should
involve at least two investigators in different
geographi ¢ areas, and pathogens |isted would be
determi ned on a case-by-case basis.

So, | think the salient features that |
wish to note for the standard in the '90s was the
expectation that it woul d be a non-conparative
study; a relatively small experience; a mx of
patients with diversity in right and |left side;
native valve, prosthetic valve; acute, subacute
presentation. But if a reasonable mx was, in

fact, not gathered it would not necessarily be a
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barrier to approval but, rather, sinply the | abe
woul d refl ect the patient popul ati on studi ed.

I think it is clear, as it is stated in
the docunent, that the Points to Consider document
was witten to facilitate anti-infective drug
devel opnment, not restrict it. Specifically, the
endocarditis section was nmeant to outline what
woul d be an acceptabl e approach or an acceptabl e
m ni mum that woul d make it easier for sponsors to
nmove forward in this area. 1In practice, if one
| ooks at the anti-infectives approved for
endocarditis after the '92 gui dance, there was
nothing. 1In practice, it seens that what we wote
and t hought woul d be readily doable was a barri er,
an i nsurnmount abl e barrier because nothing canme to
the fore.

W will shortly hear from Dr. John Edwards
and Dr. Henry Chanbers who will give us both an
overvi ew of epideniol ogic considerations of S
aureus endocarditis and bacterenmia as well as a
revi ew of case managenment. | think that we

recogni ze that the incidence of hospitalized
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patients with bacterema is on the rise. It is on
the rise certainly with regard to gram positive
pat hogens. It is on the rise with regard to S
aureus disease. It is ontherise with regard to
S. aureus with endocarditis.

Wth that in mnd, we wote another
gui dance several years ago for the study of
catheter-rel ated bl oodstream i nfections, including
those due to S. aureus. Again, however, despite
the best of intentions we wote a guidance that in
practical terms did not translate into the conduct
of a clinical trial. Several sponsors have conme to
the fore, telling us of the screening of severa
t housand patients and enrol | nent of a handf ul

[ Slide]

W went back to the anti-infective
advi sory committee in Cctober of 2004 and we asked
what should we do with regard to S. aureus
bacterem a as an indication. You advised us to
re-wite the draft gui dance related to bl oodstream
infections to reflect the current reality of

patient and public health needs and resources for
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drug devel opnent. You advised us further to
bal ance good science with practicalities of
clinical trial design and conduct, and to study
patients with S. aureus bacterema, including in a
devel opnment program patients with defined sites of
i nfection and concurrent bacterem a, as well as
those without an identified organ site.

[Slide]

Today we will hear fromthe sponsor,
Cubi st Pharmaceuticals, about their design and
conduct of a study in the treatment of patients
with S. aureus bacterem a and endocarditis. The
sponsor and the FDA agreed upon the study design, a
random zed, open-label, controlled trial of
dapt omyci n versus standard of care of vanconycin or
sem synthetic penicillins in a group of patients
who have S. aureus in the blood, some of whom al so
have endocarditis. The study echoes--no pun
i nt ended--what | believe physicians face: the
managenent of patients with staphyl ococca
bacterem a, including those with endocarditis.

[Slide]
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Briefly, after the overview of the
epi demi ol ogi ¢ consi derations and some case
managenment, we will hear the details of the
clinical trial as designed, as conducted, as
anal yzed by both the sponsor as well as the FDA
review team The charge to the committee will be,
as it always is, to ask you if the data presented
represents substantial evidence of efficacy and
safety for daptomycin in the treatnment of patients
with S. aureus bacterem a, and to also ask you if
the data support the approval of the drug with
regard to the subset of patients who have S. aureus
endocarditis.

I think in a discussion of this trial we
will certainly learn nore about the activity and
performance of daptonycin and vanconycin or
sem synthetic penicillins in the treatnent of S
aureus bacterem a and endocarditis. W wll also
| earn nore, because now we have a trial conducted,
about the complexities of the issues associated
with S. aureus bacterem a and endocarditis, which

will further informus should other sponsors rise

file:///C)/dummy/0306ANTL.TXT (20 of 323) [3/15/2006 9:34:40 AM]



file:///C)/dummy/0306ANTI.TXT

to the challenge to conduct a study in this

endeavor with either already marketed drugs or

those drugs which are still in devel opnment.
[SIide]
In closing, | think it is noteworthy that

the performance of a study |like the daptomycin
trial is in keeping with or is conpatible with the
agency's Critical Path Initiative which is an
attenpt to bring attention and focus to the need
for targeted, scientific efforts to address unnet
medi cal need; to inprove techni ques and net hods
used to evaluate products for the safety, efficacy
and quality of those products as they nove from
di scovery and product selection to trial design, to
mass manufacture, as well as to their use. Wth
that, | will close and invite Dr. John Edwards to
the podium Thank you.

DR. LEGGETT: Thank you.

S. Aureus Bacterem a and Endocarditis:

Epi deni ol ogi ¢ Consi derati ons

DR. EDWARDS: As Dr. Soreth nentioned, Dr.

Chanbers and | will split the introduction this
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nmorning. | amgoing to go over sonme concepts about
t he epi dem ol ogi cal considerations for

st aphyl ococcal endocarditis and bacterenia and then
Chip is going to go through a very interesting

di scussion that will be a case-based discussion of
the conplexities of the nanagement of patients with
st aphyl ococcal bacterem a and endocarditis.

[Slide]

Before | start, | need to thank a group of
peopl e who have hel ped ne put this presentation
toget her, including Vance Fow er for ngjor
| ogi stical assistance with the slides, Arnold
Bayer, Brad Spellberg and Loren MIler at our own
institution who have done a considerabl e anbunt of
wor k on staphyl ococcal infections in general, and
Dr. Chanbers and Dr. Francoi se Rem ngton from San
Franci sco who contributed a | ot of the epideni ol ogy
that will be discussed in this brief overview

[Slide]

In 2003, in The New Engl and Journal of
Medi ci ne, Martin published this huge study of 750

mllion discharges fromU. S. hospitals. | can't
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even imagi ne such a thing which included 10 nmillion
cases of sepsis. That study went from 1979 to 2001
and showed a significant increase in sepsis in
general in our population. This slide shows the

i ncreased incidence in both males and femnal es.

[ Slide]

But of great interest in this study was
sonet hing Dr. Soreth has al ready nentioned, and
that is that there was an overall increase or
predom nance in the gram positive bactereni as
conpared to the gram negatives, starting back here
in 1979, where that was certainly not the case
before, and shows a real enmergence of gram positive
organi sns here

O interest to ne on this slide is also
the increased incidence of fungal sepsis, if you
will. Tying those two effects together, the
energence of the gram positive organi sns and the
fungi, if we take a nore general perspective on
this issue, we are seeing what is happening here as
a devel opnent of the changes in the epidem ol ogy

related to predoninantly the nodern nedica

file:///C)/dummy/0306ANTL.TXT (23 of 323) [3/15/2006 9:34:40 AM]

23



file:///C)/dummy/0306ANTI.TXT

t herapeuti c technol ogi cal advancenents whi ch have
been made. | will nake some other comments
regardi ng that perspective as we go al ong.

[ Slide]

Dr. Carleton, working with Francoi se
Rem ngton in San Franci sco, published in 2004 this
study showi ng a very significant increased
i nci dence or increased nunber of isolates of MRSA
in the San Francisco area. O interest here was
the fact that nost of the overall increase in MRSA
came from community onset of the infection and the
i solation of the organism There was a bit of an
increase in nosocom al and healthcare facility
i solates here but the majority were comunity onset
MRSA. This was one of a number of publications
occurring at about this tinme nmaking that point.

O great interest also was the fact that
the mpjority of these were the type IV SCCnec
genotype which was a bit of a surprise, and we wll
cone back to the significance of that in just a few
nmoment s.

[Slide]
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In the NNI S dat abase we see that by the
year 2000 over half of the isolates of S. aureus
coming fromintensive care units were MRSA and
nearly 40 percent outside of the intensive care
units were al so MRSA

[Slide]

Now, the next three slides kind of show
evidence for the community acquisition of MRSA
This one is froma questionnaire study, which has
subsequently been published in CID, and it | ooks at
the bacterial conplications in over 6,000 patients
who had influenza during the 2003-2004 epi demic.
About 2 percent of those patients had a bacterial
conplication and 30 percent roughly had S. aureus
as the conplicating organi smcausi ng pneunoni a
during their influenza outbreak. About a quarter
of those were associated with MRSA. So, these are
non- hospi talized patients getting influenza,
getting a bacterial infection, and we are seeing
here S. aureus dominating the pneunbcoccus and a
consi der abl e appearance of MRSA

[Slide]
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In this study of community-acquired MRSA,
from 116 consecutive isolates of MRSA which were
typabl e--there were actually nore isol ates accrued
in this study but these were the ones which could
be typed--of the heal thcare-associated, 28 percent
were the USA300 strain associated with a Panton
Val enti ne | eukoci di n genotype, and 20 percent of
that strain, which is considered to be nore
aggressive in general, were froma nosocom al site.

[Slide]

In this study fromour own institution, we
saw 14 patients with severe, necrotizing fasciitis
caused by conmmunity-acquired MRSA. Al though the
mortality was low in these patients, there was
consi derabl e norbidity, including the need for
surgical resections and ot her conplications of
these very aggressive infections. |In this group,
100 percent were the USA300 cl one, again containing
the Panton Val entine | eukoci din genotype. O her
features of the genotype are |isted here.

[Slide]

So in general regarding comrmunity-acquired
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MRSA, we can say that it is now a combn conmunity
pat hogen in many parts of the U S. and also in nmany
areas internationally as well. It is clinically
distinct inthat it is associated with necrotizing
pneunoni a; has been associated with enpyenas,
muscul oskel etal infections and necrotizing
fasciitis now. It is genotypically distinct, with
the SCCrecl V genotype and the PVL genotype
expressed here.

There is evidence fromdata that | am not
going to show you explicitly that this genotype is
evolving in the comunity due to conmunity
pressures and factors rather than as escape from
the hospital as feral clones which then
proliferate. |In fact, there is evidence both from
the San Franci sco and other groups that the
genotype here is arising in the comunity and then
working its way into the hospital setting rather
than vice versa

[Slide]

Now | am going to switch from bactereni a

to staphyl ococcal endocarditis. This pivotal
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study, which was just recently published as the

i nternational collaboration on endocarditis group,
is an effort to re-evaluate the causes and

epi dem ol ogy of endocarditis.

[Slide]

That publication is one derivative of the
study. This is a second one where a subset of the
data sets was pool ed that focused on native val ve
endocarditis, and we will come back to that in just
a nonent.

[Slide]

This group is large. There are 58 sites
i nvol ved from 26 different countries.

[Slide]

O great interest to all of us was the
fact that over half of the cases of endocarditis
now i ncorporated in this study were due to
st aphyl ococcus, in this proportion of S. aureus and
this coagul ase negative. You can see that the
ent erococcus portion has gone down consi derably
here, as has Strep. viridens endocarditis. So,

this is a real change nowin the fact that the nost
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common cause of endocarditis basically
internationally is S. aureus.

[Slide]

That study was done over 48 nonths. There
were 1,779 patients involved with what was
classified as definite endocarditis.

[Slide]

What is also interesting fromthe study is
that there is a geographical difference in the
frequency with which S. aureus was recovered. In
the United States or North America we see a very
hi gh predom nance of S. aureus. In South America
it is less so, but the overall view of the
occurrence of staph. endocarditis again tells us
that this increased frequency of S. aureus is nost
likely related to advances in nodern nedical care.

[Slide]

Again, fromthat subset study we see S
aur eus accounting for about 30 percent of the
overal |l cases of endocarditis.

[Slide]

The nortality rate of staphyl ococcus
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endocarditis has remained high and is roughly in
the ranges you see here, 25-30 percent range. So,
it is associated with a high nortality.

[Slide]

This study | ooks at the Medicare
beneficiaries receiving indwelling cardiac devi ces,
and you can see a steady rise from 1990 up to 1999
during the course of the study.

[Slide]

Thi s shows the increasing nunbers of
cardi ac devices which are being inplanted, being a
consi derabl e increase here. Mich of this is due to
the cardioverter-defibrillators that are being used
at the present tine.

[Slide]

It is clear that if a patient has any sort
of prosthetic device inplanted and then has
st aphyl ococcal bacterem a during the course of a
hospitalization increased costs are accrued as a
conplication of that bacterial staphylococca
sepsi s.

[Slide]
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I's comunity-acquired MRSA an energi ng
cause of endocarditis? Again, in these countries
we see roughly a 30 percent incidence of
conmmuni ty-acqui red MRSA

[Slide]

We know that we have been seeing
di m ni shing susceptibility to vanconycin associ at ed
with S. aureus, and we now have devel oped a
classification which separates the various
susceptibility profiles. | amsure everyone here
is famliar with the reports of
vanconyci n-resi stant S. aureus which occurred
mai nly in 2002.

[Slide]

But then there is another one from New
York City in 2004.

[Slide]

I would l'ike to make these general sunmmary

poi nts regardi ng the epidem ol ogy here. There is
an increased incidence of bacterem as in general,
particularly in the technol ogi cally advanced

countries. There is an increased incidence of
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gram positive bacteremias. There is a substantia
increase in bacterem a due to staphyl ococcus. S
aureus now i s the nost conmon cause of
endocarditis. This increase in staphyl ococca
endocarditis is associated with nodern healthcare
advances. There is a highly significant increase
in both community and nosoconi al sources of MRSA,
and really that not only applies to the U S. but
also internationally. There is a devel oping
i ncreased resistance to staphyl ococcus to
vanconyci n.

I think if we were to take a broader
perspective we could say that in the history of
i nfectious diseases that has preceded us and in the
future that is certain to unfold, this organismis
anot her exanpl e of an evol ving pat hogen whi ch has
established a different relationship with the host,
and has adapted abilities to interact with the host
that are in its favor and is adapting nechanisns to
resi st our therapeutic strategies.

I would like to stop there and ask Dr.

Chanbers to the podi um
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DR LEGCETT: Dr. Edwards, could we see if
you have tine for a couple of questions?

DR. EDWARDS: Sure.

DR LEGGETT: One question, in Fower's
data in JAMA with the 25-30 percent nortality, was
that both left-and right-sided, or was that just
left? 1 don't remenber.

DR. EDWARDS: Yes, | nmay ask Dr. Fower to
comrent on that, if that is okay.

DR FOALER. Good norning. | am Vance
Fow er, Duke University. The short answer is yes,
that was including both. | should point out the
differences in nortality according to the
epi demi ol ogi ¢ background in which the endocarditis
arose. Specifically, for injection drug users the
overall nortality rate is substantially |ower, on
the order of 10 percent. By contrast, in the
setting of the healthcare associated endocarditis,
which is what we proposed was contributing to the
bul k of this enmerging infection, the nortality was
substantially higher, on the order of 30 percent.

This probably had to do in large part with the fact
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that these are sicker people that acquired the
infection. So, the overall nortality rate, on the
order of about 25 percent, is very consistent with
prior studies in the area.

DR LEGGETT: Thank you. Any other
questions?

[ No response]

Thank you, Dr. Edwards. Cubi st
Phar maceuti cal s has allowed ne the opportunity to
i ntroduce Chip Chanbers to give us an overvi ew of
S. aureus disease. Chip is a professor of nedicine
and Chief of the Division of Infectious D seases at
San Franci sco General Hospital

Cubi st Pharnaceuticals Presentation
Overview of S. Aureus Disease

DR. CHAMBERS: Thank you, Dr. Leggett, and
good nor ni ng.

[Slide]

I wish before starting first to thank the
committee for the opportunity to review and di scuss
the nmost inmportant and quite serious infection, the

probl em of S. aureus bacterenmia. | have chosen
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this norning to use as a point of departure and to
put into context for my further discussion in
managi ng st aphyl ococcal infections, particularly
bacteremi a, two cases that typify the extrenes of
deci sion-making that is required in approaching
this disease

[Slide]

The first case is that of a 38 year-old
man who had new congestive heart failure due to
cardi onyopathy and a hematocrit of 13. He was
treated with packed red blood cells, diuretics and
afterl oad reducers and on the sixth hospital day
underwent an upper and | ower endoscopy in order to
determ ne the source of what was felt to be a G
bl eed. Post procedure he had a tenperature of 39
degrees and bl ood cultures were taken. Antibodies
were not started at that tinme and the next day he
was afebrile, but those two blood cultures that
wer e obtained were both reported back as grow ng
gram positive cocci in clusters. He was found to
have a right former IV site that was red, tender

and i ndurated, and vanconycin was adni ni stered.

file:///C)/dummy/0306ANTL.TXT (35 of 323) [3/15/2006 9:34:40 AM]

35



file:///C)/dummy/0306ANTI.TXT

The next day the blood culture isolate was
identified as a nmethicillin-susceptible strain of
S. aureus and he had further blood cultures
obt ai ned on that day, which subsequently proved to
be negati ve.

[ Slide]

What are the managenent issues in dealing
with this relatively straightforward case of
cat heter-associ ated bacterem a? You need to
consider what is the risk of a poor outconme in this
patient because that will dictate the
aggr essi veness of therapy; what antibiotics are
goi ng to be used; and how | ong shoul d the patient
be treated

[ Slide]

Wth respect to the risk of a poor
outcone, this pie chart shows what conplications
are reported in patients who have a source
identified as a catheter and associated S. aureus
bacteremia. This study is from Sam Raad' s group
| ooking primarily at an inmmunoconproni sed patient

popul ation but it is fairly generalizable.
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I want to point out two features on this
slide. First of all, in the blue are patients who
do well. They have no conplications, and that is
about 80 percent. So, you would expect that with
renovi ng the catheter and proper therapy the
patients would do well in about 80 percent of the
cases. However, there is a substantial proportion
of individuals who devel op early or late
complications. These conplications are often not
present at the tine the bacterem a i s di agnosed.
The early conplications are those that occur
generally within the time frame of the treatnent
course that is administered, as | said, which is
relatively short. The late conplications are,
unfortunately, identified after the patient has
been treated, sent home and represents a rel apse of
the infection before it is recognized.

[ Slide]

These are two additional and nore recent

studi es al so of catheter-associ ated bacterema. In

the study by Fow er et al., here, this 13 percent

rate represents infections that were linmted to
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38
endocarditis, arthritis and osteomyelitis, so the
nmore serious netastatic conplications occurring
froma catheter-associ ated bacterem a but
representing a very serious group of patients and a
substantial rate of conplication

The study bel ow from Thomas, in New
Zeal and, shows a 9 percent death rate associ ated
with this disease and a distribution of early and
| ate conplications simlar to what | showed on the
earlier slide. Again, they found endocarditis,
arthritis, thrombosis, pneunonia and epidura
abscess.

[ Slide]

Now, obviously in managing patients with
S. aureus bacteremia it is critical to identify
those who are going to do well and those who are
not going to do well so the duration of therapy can
be extended or expected managenent can be used in
anal yzing the patient and then a preenptive
identification of a possible netastatic site can be
done.

These are four predictors that are
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clinically useful relatively early in the course of
identification of S. aureus bacterenia that have
proven useful in predicting outcone. The nost
potent by far is a positive blood culture on
therapy, generally 48-96 hours into treatnent.
Now, this is intuitively obvious as a bad
predictor, that once antibiotics are started the
bl ood cultures remain positive. That increases the
odds of a poor outconme by 5-6 percent.

The second nost powerful predictor is
community onset disease which has a 3-fold
i ncreased associated risk. Persisting fever and
skin |l esions each double the risk. Those skin
| esions are enbolic or henorrhagic skin |esions
whi ch are suggestive of an underlying endocarditis.
So, we are not tal king about a rash; we are talking
about stigmata of endocarditis or possible stignmata
of endocarditis.

[ Slide]

Now, you can use those four predictors to
generate a prediction nodel that hel ps you assess

the likelihood of a conplication but, as you can
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see, there are red flags. The red flag that | have
depi cted over the score of 4, which is associated
with an 80 percent probability of a conplication
occurring as a result of the bacterem a, indicates
the power of a blood culture being positive on
therapy at 48-72 hours. So, if a patient has a
positive blood culture into the course of therapy
it is highly likely that they are going to have a
complicated clinical course. Note that conpared to
the other predictors, only one point being assigned
to each of those, you can have all three other

predi ctors and they do not measure up to the
predictive power of this positive blood culture.

But the second red flag | have positioned
over the zero score. You will notice that there is
about a 15 percent conplication rate in individuals
who have none of these predictors that are present,
indicating an inability to identify these
conplications at any reasonable tinme frane before
the patient is treated. So, there is considerable
uncertainty about the ultimate outcone in a smal

proportion of patients or patients who have no or
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one risk factor. It is not a guarantee of success.

[Slide]

On this slide | have shown the predictors
of poor outcone for S. aureus bacterem a sunmarized
froma variety of studies. One is the no-brainer
of septic shock, which is never good. Identifying
a persistent focus of infection, that is failure to
remove the catheter; failure to drain an
unrecogni zed abscess, etc., is a predictor of poor
outcone. Having any secondary focus of infection,
whether it is identified or not; prol onged
bacteremi a, as | have nentioned, on therapy; the
occurrence of S. aureus bacteremia in an elderly
patient given the unfortunate cut-off of 60 years
of age; MRSA bacterem a, carrying a substantial
risk of a worse outcone; and at the bottom | have
listed the two issues of therapy that will be the
next point of discussion, the use of vancomnycin
instead of a beta-lactam antibiotic and short
treatnment durations, generally in the range of
10- 14 days or less than that.

[Slide]
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Now, in choosing an antibiotic to treat S
aureus bacteremia there are four criteria which
need to be considered. Nunmber one, the drug should
be bactericidal. That is because the nost feared,
serious and a very common conplication is
endocarditis and antibiotics, in order to cure
endocarditis, nust be bacteriocidal in their
action. That is because there is no host defense
at the site of infection that will allow the
bacteria to be eradi cated and one nust rely
entirely on the intrinsic activity of the
antibiotic.

The second is always that the drug should
be non-toxic and well tolerated. Cbviously, the
nature of the infection is going to allow sone
latitude in this criterion. Third, the antibiotic
shoul d be parenterally administered at |east
initially in order to assure high drug | evels and
to assure that conpliance is in play early on
Finally, there should be conveni ent dosing, which
is less of an issue while the patient is in the

hospital having a parenterally adm nistered drug,
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but if one wishes to treat the nore unconplicated
patient as an outpatient it is really inportant to
have a drug regi men which is able to be conplied
Wi t h.

[Slide]

Now, what antibiotic should be used? The
gui dance on this is really shockingly limted
What | have cited here is a quotation from Victor
Hugh' s textbook, "Antim crobial Therapy and
Vaccines," in which it is cited that if the focus
of infection has been properly renmoved with rapid
docunented resol ution of bacterem a, within 3 days,
2 weeks of antibiotic therapy with a
penicillinase-resistant penicillin, first
generati on cephal osporin or glycopeptide is likely
to be enough. Notice the |awer |ike wggle
room-no guarantees here, "likely" to be effective.
And, under no circunstances should patients sinply
have a catheter renpved without antibiotic
treat ment.

[Slide]

Wth respect to what antibiotics should be
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44
used of those three listed, a nunber of
studies--and this is one | ooking at patients with
S. aureus bacteremia froma variety of sources who
are treated with a beta-lactam versus vanconyci n,
those individuals who are treated with a
bet a-l act am have a better outcome than those who
recei ve vanconmyci n who have a higher death rate and
rel apse rate and | ower cure rate.

[ Slide]

Now, there are two factors driving the
institution of vanconycin therapy or that night
drive this result. One is using vanconycin instead
of a beta-lactamso if a beta-lactamis nore
effective you would get this result. But,
renmenber, vanconycin is being used to treat
methicillin-resistant infections primarily so it
could reflect the less intrinsic activity of
antibiotics against MRSA in particular. It turns
out that both are probably operative. [|f one
breaks out patients in the vancomycin group who
coul d have received a beta-|actam because they are

not infected by an MRSA strain, you would get
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simlar results. So, vanconycin is therapeutically
| ess effective than a beta-lactam and one woul d
prefer a drug with beta-lactamactivity if one had
one' s choi ce.

[Slide]

Now, this is the list of antibiotics that
could be used based on Dr. Hugh's prescription for
us and his reconmended doses, and | have given you
my listing of the pros and cons of each. Nafcillin
or oxacillin, 2 g every 4 hours, is highly
ef fective. However, it can be poorly tolerated
because of phlebitis frominfusion. It is
certainly inconvenient, having to be given 6 tines
a day, and is not a user-friendly outpatient
regi nen.

Cefazolin at 2 g every 8 hours IV is
probably |l ess effective than other beta-I|actans.

It is definitely a second choice in nost people's
opinions. It is sonewhat nore conveni ent than
ot her beta-lactanms because it can be given 3 tines
a day, but still in dealing with hone infusion

units it is difficult to have themcone in and
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agree to administer a 3 tines a day reginen, and it
woul d be difficult to have a patient conme back 3
times a day to receive this regi nen.

Vanconycin, a gramgq. 12 hours |V, is
generally well tolerated; is nore convenient but
|l ess effective than a beta-lactam So, now we are
tradi ng off convenience for efficacy--always a
difficult choice. M preference in this disease is
to shave whenever possible to efficacy.

Finally, at the bottomof the list is a PO

regi nen that mght be used, a dicloxacillin or
cephalexin, a gram It is certainly convenient
because it is oral. However, this is of totally
unknown efficacy. 1, nyself, have never used this

drug to treat S. aureus bacteremia. There are
considerable G side effects that nake you wonder
about the people who make these recommendati ons.

If they were to, in fact, take the drugs that they
recomend, once their diarrhea ensued, how they
woul d feel about it now. This is not a great
dosing reginen to inply conpliance in a serious

disease. So, | think oral therapy is not ready for
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prinme tinme.

[Slide]

Wth respect to the duration of therapy,
the reginens that mght be considered are a short
course of 7-10 days. However, this is associated
in nunmerous studies with a high rel apse and
conplication rate and | think it is presently not a
good alternative. The 4-6 week course of therapy
is certainly likely to be effective and is
effective in many but not all cases of
endocarditis, osteonyelitis and nore conplicated
bacterem a but, again, entails significant
difficulty in terns of conpliance in conpleting the
course of therapy, particularly if one is not able
to give a conveniently adm nistered regi nen. The
standard recomended duration is 10-14 days, and
you saw that Dr. Hugh felt that 14 days was
required.

[Slide]

Now, what was done in our patient? A PICC
was pl aced for home infusion therapy. You may be

horrified to note that cephtriaxone, which did not
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appear on the list, was given at a 2 g dose. This
is a high dose of drug. It has good but not great
anti -staphyl ococcal activity. W were sinmply not
able to arrange to give the patient any of the
ot her drugs, and the decision in this case was
driven by preferring a beta-lactamantibiotic with
a once daily dose for 14 days.

| spoke to the patient |last week. He is
doing fine 3 weeks after therapy. | intend to
follow himup again. This is a reginen, as | say,
that was chosen for conveni ence, hoping to preserve
ef ficacy, but certainly has not appeared on
anybody's slides for treatnent of staphyl ococca
bact erem a.

[Slide]

Now let's turn to a nore difficult case.
This is a 44 year-old nan. He presented about a
week later to nmy service. He was honel ess and an
IV drug user, with fever and back pain but a
non-localizing exam He had no particul ar
| aboratory or radiographic signs to point to us

where the infection was | ocated at the tine of
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adm ssion and he had no murnur. He had no stignata
of endocarditis. Vancomycin was adm nistered and 3
bl ood cul tures obtained grew MRSA. A transthoracic
echocar di ograph was obtained to rule out
endocarditis. The patient declined a
transesophageal study. An MRl was performed of the
spine to |l ook for osteonyelitis. That study was
negative. H s fever persisted into the first week,
and on the third hospital day a blood culture, of
three that were drawn, renmi ned positive for MRSA,
the same strain that was originally isolated.

[Slide]

Now, what is the risk of a poor outcone in

this patient? As | indicated before, comunity
onset disease is a risk factor for worse outcone
and this chart denonstrates that. Again, you can
expect a npjority of patients to do well with S
aureus bacterem a from any source overall, but what
we want to drill in on are the individuals who are
liable to have endocarditis and osteonyelitis.

Both of these are in play in our patient and we

have been unabl e to di agnose either
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[ Slide]

Let's go back to those independent
predi ctors of conplicated bacterem a that | showed
you before. In our patient we have a positive
followup blood culture on therapy. That is four
points. W have comunity onset disease. That is
a total of five points. W have persistent fever
at 72 hours. W are up to six points. That is off
the scale so | guess this patient has a 110 percent
chance of a conplicated bacterema. The only
feature we are lacking is skin | esions which woul d
poi nt us to an underlying endocarditis.

[ Slide]

These are supposed to be enbossed so you
can't see them because really the only choice is
vanconycin, a gramgq. 12. W can't use nafcillin,
cefazolin or diclox because this is an MRSA strain.
We have to use vancomycin. It is well tolerated
and convenient, as | said, but we are concerned
that it is less effective than a beta-Ilactam
antibiotic.

[Slide]
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What was done? A PICC was placed. W
pl aced the patient on nethadone mai ntenance. W
gave hi m vanconycin a gram or whatever was
necessary every 12 hours IV for 6 weeks, figuring
we would treat for either endocarditis or
osteonyelitis as we did not know which we were
treating but hoping we would take care of both. W
targeted trough serum concentrations of 15 ntg/m
which is on the high end. 1In fact, it is about
doubl e or 50 percent nore than what is generally
recomended.

[Slide]

What happened? The patient conpl eted
therapy and returned 3 nonths | ater conpl ai ning of
back pain. He is afebrile. He has a nornmal exam
Bl ood cultures are negative. The MRl of the spine
shows a T-10, T-11 osteonyelitis and discitis. A
bone biopsy culture grows MRSA that is the sane
strain that was isolated before therapy at the
3-nmonth previous treatnent course

[Slide]

What was done? Well, we don't have a
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whol e ot of choice. A PICC line was placed. He
was put on net hadone nmi ntenance. W gave hima
gram of vancomnycin every 12 hours for 6 weeks, and
we targeted trough serum concentrations of 15
nmcg/ m .

Now, | am not very confident in this
course of therapy for this patient because we have
"been there, done that," and the patient failed at
atinme in his therapy when you woul d expect that,
havi ng rel apsed, he would only do worse on this
course of treatment.

[ Slide]

The nmanagenent issues raised by this case
are perplexing. Is this a vanconycin failure?
believe it is but, if so, why did it fail? The
i solate was not resistant. There was no change in
MC. W targeted high serum concentrations.

Per haps there was a focus of infection that we

m ssed but we certainly couldn't see it on our

i mgi ng studies. The patient relapsed with
negative blood cultures so | amnot very confident

that he had endocarditis although he may have.
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What is the risk of a poor outcone now?
When you retreat osteomyelitis, if that is what he
had to begin with and we don't really know that,
the failure rate is quite high, as high as 50
percent. What antibiotics should be used? | don't
know. There are antibiotics that | can use but I
don't know whi ch should be used, and | don't know
how long to treat this patient.

[ Slide]

In these two cases | hope | have
denonstrated the state-of-the-art--and | use that
term advisedly and with a bit of sarcasm-in the
treatnment of S. aureus bacteremia. Two points, the
current armanmentariumis inadequate for outpatient
treatment for MRSA infections which we are
increasingly seeing in the outpatient setting for
patients who fail or cannot tol erate therapy,
particularly, again, for MRSA infection.

Physicians are left to rely on drugs that
are not approved for treatnent of conplicated
staph. infections, or drugs wth unknown or poorly

docunented efficacy, or second-line agents and
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conbi nations of agents of unknown benefit.

I hope | have given you a flavor of the
di sease that we deal with on a daily basis. |
thank you for your attention and that concl udes ny
remar ks.

DR. LEGGETT: Thank you, Chip. Any
questions for Dr. Chanbers?

DR. FOLLMANN: | have one question. On
slide G 12 you quoted a paper by Fowl er in 1998.

You | ooked at cure rates for beta-lactam and
vanconycin which were different. Was this a
random zed study?

DR CHAMBERS: No, there are no random zed
trials conmparing these two drugs. That is because
vanconycin--1 am sure you don't renenber the
earlier slides but vanconycin is only indicated for
MRSA i nfections or the severely allergic penicillin
patient.

DR LEGGETT: Any other questions? Jan?

DR. PATTERSON. Hank, you raised the issue
of the managenent of the last patient and the

vanconycin failure. Was it a failure? If so, why
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didit fail? Could you elaborate on that a little
bit?

DR. CHAMBERS: Yes. First, | do think it
was a failure. M suspicion, although | can't
prove this, is that there was probably a seeding in
the spine that we m ssed that would explain the
back pain. | think the bone penetration of
vanconycin is poor, particularly if it was a very
early infection and there was not a | ot of
associ ated inflammation with breakdown of the bl ood
barrier and the ability to achieve bl ood delivery.

I don't think it was our ability to dose the drug.
But | also think it reflects the intrinsic |ack of
activity of vanconycin in treating these patients,
and it reflects the question that was asked earlier
about the efficacy of this drug conpared to ot her
drug classes. So, all of those | think

DR. LEGGETT: Geat! Thank you so mnuch.
It is now about 9:35 so why don't we take a
15-m nute break now because we are going to need
the extra 10 minutes | think before |lunch?

[Brief recess]
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DR LEGGETT: For this next portion of the
meeting we are going to begin with Dr. David Manus
giving us an introduction.

I ntroduction

DR. MANTUS: Thank you, Dr. Leggett.

[Slide]

My nane is Dave Mantus. | amvice
president of regulatory affairs at Cubi st
Pharmaceuticals. | would like to first, on behalf
of Cubist, thank the Anti-Infective Drugs Advisory
Conmittee for the opportunity to present today, and
al so the FDA's Division of Anti-Infectives for all
of their efforts over the past years on what you
will see to be a pivotal study of daptonycin in S
aur eus bacterem a and endocarditis.

I would also like to take a nmonent to
recogni ze the investigators, patients and patient
fam lies who participated in the study. Their
i ntensive comm tnent nmade this unprecedented study
possible. The results of the study were part of a
suppl enental new drug application or SNDA, the

subj ect of today's neeting.
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[Slide]

Cubi st is very pleased to have nunerous
experts here today to help with today's
di scussions. These include nenbers of the
adj udi cation committee fromthe pivotal study.
This committee provided a blinded, independent
clinical assessnment of all cases in the study. Dr.
Ral ph Corey, of Duke University Medical Center, was
the adjudication conmittee chair and he will be
presenting later. Also on the conmmttee was Dr.
Elias Abrutyn, of Drexel; Dr. Sara Cosgrove, of
Johns Hopkins; Dr. Vance Fow er, of Duke; and Dr.
Adol f Karchner, of Beth |srael Deaconess Medi cal
Center.

[Slide]

We also are very pleased to have Dr. Chris
Cabel | here today, the cardiol ogist from Duke who
provi ded centralized reads of the transesophageal
echocardi ograns in the study. You have al ready net
Dr. Chip Chanbers, from UCSF. W al so have Dr.
George Drusano, from Al bany Medical College; Dr.

Donal d Levine, fromWayne State University; and Dr.

file:///C)/dummy/0306ANTL.TXT (57 of 323) [3/15/2006 9:34:40 AM]

57



file:///C)/dummy/0306ANTI.TXT

58

Al Sheldon, from Antibiotic and Antiseptic
Consultants, Inc. These experts bring between 10
and 30 years or nore of expertise in S. aureus
bacteremia and its clinical and m crobiol ogica
consequences including S. aureus bacterenia and
endocarditis.

[Slide]

What is daptonycin? It is a cyclic
| i popeptide natural product, originally isolated
fromsoil bacterium In 2003 daptomycin 4 ng/kg IV
once daily was approved in the U S. as Cubicin for
the treatment of conplicated skin infections,
i ncluding those caused by MRSA. Simlar approvals
followed in Israel, Argentina and, nobst recently,
in the European Union

[Slide]

We have over two years of clinica
experience with daptomycin and over 150, 000
pati ents have been treated. Post-marketing
surveillance has reveal ed no new toxicities, nor
have any been reported to Cubist by FDA. The fact

that it is once daily dosing and nonot herapy may be
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why approxi nately one-third of daptonycin doses are
currently being delivered in the outpatient

setting. Ongoing mcrobiology studies continue to
denonstrate the potency of daptonycin versus S

aur eus.

It is inportant to note that physicians
are already seeking daptonycin as a treatnent for
bacterem a but without the gui dance of an approved
i ndi cation. Data on physician usage suggests that
approxi matel y one-quarter of daptonycin doses are
currently being prescribed for bactereni a.

However, half of these are at the 4 ny/ kg dose
approved for skin, not 6 ng/kg that was studied in
S. aureus bactereni a.

[Slide]

Why di d Cubi st choose to devel op
daptomycin for S. aureus bacterem a and
endocarditis? Dr. Soreth has already pointed out
that this was a real challenge as no antibiotic has
ever been approved for this specific indication
Dapt onyci n has some properties that nake it a

rational choice for developnent. It is rapidly
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bactericidal both in vitro and in vivo. It is
pot ent agai nst both MRSA and MSSA, and now has
proven clinical efficacy in skin against both MRSA
and MSSA. It also has efficacy in relevant aninal
nmodel s at hunman equi val ent doses for endocarditis.
It had the potential for outpatient treatment and
we have seen this potential realized in the post
i censure experience. This can be inmportant in a
serious di sease where extended duration therapy is
often required. Daptonycin had not only the
potential to be a treatnent option but one with
advant ages over current standards of care.

[ Slide]

Thi s was an unprecedented study and an
unprecedent ed indicati on so FDA and Cubi st
mai nt ai ned a constant dial ogue throughout
devel opnment. This dialogue | ed to agreenents on
critical aspects of the study. These included its
open-1| abel design although Cubist maintained its
blind to treatnment; the choice of conparator
agents; the requirenent that all patients enrolled

had a positive culture for S. aureus; and the
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establishnent of a data safety and nonitoring
boar d

As the study progressed additional
agreenents were reached on the establishnent of an
adj udi cation committee, the conmittee's protocols
and procedures, and the primary endpoint,
adj udi cation committee's success at test of cure.
We al so agreed and di scussed the statistica
anal ysis plan prior to unblinding, including
met hodol ogi es and pl anned anal yses. Cubist first
presented the results of the study to FDA in July
of 2005. In Septenber the SNDA was filed and in
Novenber it was granted a priority revi ew status.

[Slide]

Consi stent with the patient popul ation
studied in the pivotal study, the proposed
indication is the treatnent of S. aureus
bacterem a, including those with known or suspected
endocarditis. The proposed dose is 6 ng/kg IV once
daily for a mninmmduration of 2-6 weeks.

[Slide]

The Cubi st presentation is going to
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continue today with Dr. Hel en Boucher who will
sunmari ze efficacy; Dr. Jeff Alder who will present
key data on m crobiology fromthe pivotal study;
Dr. Goria Vigliani who will summarize safety at 6
nmg/ kg; and we are very pleased to have Dr. Ral ph
Corey, the chair of the adjudication commttee,
present the overall conclusions to the study.

[Slide]

VWhat will they tell us? Daptomycin was
effective in the treatnent of S. aureus bacterem a
and endocarditis. It was well tolerated for
extended treatnent durations. |In fact, it was |ess
nephrotoxi ¢ than current standard of care agents.
Dapt onyci n provi des a nuch needed treatnent option
for the treatnent of patients with S. aureus
bacterem a including those with known or suspected
endocarditis. It gives me great pleasure nowto
invite Dr. Hel en Boucher to the podiumto sunmarize
daptonmycin efficacy. Thank you.

Effi cacy Results

DR. BOUCHER: Good nor ni ng.

[Slide]
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My nane is Helen Boucher. | am a nenber
of the Division of Infectious D seases at Tufts
Uni versity New Engl and Medical Center, and have
been a consultant to Cubist for the past few years
I am honored to be here today to present the
efficacy data for the pivotal trial of daptomycin
as therapy for S. aureus bacterem a and
endocarditis on behal f of Cubist.

[ Slide]

This study was three tines |arger than the
Kor zeni owski study of nafcillin versus nafcillin
and gentamcin, the only other random zed study of
S. aureus endocarditis. The S. aureus endocarditis
and bacterem a study was a prospective,
international, nulticenter, random zed, controlled
trial. The primary objective was to test the
hypot hesi s that daptomycin is not inferior to
standard therapy in the treatnment of S. aureus
bacterem a and endocarditis as assessed by the
adj udi cation committee outconme at test of cure in
the intent-to-treat and per protocol popul ations.

Like the majority of anti-infective
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registration trials, this study was designed as a
non-inferiority trial. |In determning the sanple
size, we assumed an overall response rate of 65
percent based on the evol ving epidemology of S
aureus bacterem a, nanely, the increase in
frequency of MRSA and the | ow observed success
rates in the treatnment of MRSA infections. And 180
patients, 90 per arm were required in the
intent-to-treat popul ation. The study had at | east
80 percent power to exclude a difference in
adj udi cation committee assessed success at test of
cure of mnus 20 percent. In order to deemthe
trial a success the lower limt of the 95 percent
confidence interval around the difference in
success rates, daptomycin mnus conparator, had to
be greater than minus 20 and include zero.

[Slide]

The study included adults who provided
witten infornmed consent and had positive bl ood
cultures for S. aureus, regardless of the presence
or absence of a source or conplication. All-coners

with S. aureus bacterem a fromany source, with or
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wi t hout conplications, were included, including
those with known endocarditis.

Patients were excluded if they had
intravascular foreign material that could not be
renoved; if they had prosthetic heart valves; rena
failure; known pneunopnia or osteomyelitis;
pol ym crobi al bacterem a or a high likelihood of
death in the first 3 days

[ Slide]

I would like to take a few mnutes now to
review with you the overall design of the study.
Patients entering the study were to have a positive
bl ood culture for S. aureus within 2 days of
enrollnent. This was an open-|abel study where
patients were random zed to either 6 ng/kg of
daptonmycin or standard of care. Most of our
patients initially received vanconycin. Once S
aureus susceptibilities were known, patients with
methicillin-susceptible S. aureus, or MSSA, were to
switch to anti-staphyl ococcal penicillin at 2 g
every 4 hours IV unless they had a docunented

allergy. In addition, all conparator patients were
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to receive an initial 4 days of |ow dose
gent ami ci n.

Al'l of our patients were to undergo
ri gorous diagnostic evaluation that included daily
bl ood cultures until they had been negative for 48
hours; daily physical exam nations; any necessary
testing to rule out netastatic foci of infection;

and a transesophageal echocardi ogramor TEE within

5 days of random zation. This TEE was read locally

and used by the investigator to guide his or her
clinical care of the patient. That sane
echocar di ogram was sent to the central core echo
|lab for reading by a single cardiologist, Dr.
Cabel I, who was blinded to study treatnent. This
was to ensure consistency of readi ng and
interpretation across the study.

At the end of therapy the investigator
made a determ nation of clinical response. 1In
addition, patients were followed for an additiona
6 weeks following the end of therapy to the test of
cure visit for another evaluation to capture any

rel apses. This nore conservative assessment was
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used to ensure that patients were, indeed, cured.

[Slide]

Due to the open-label nature of the trial,
the heterogeneity of the population and the
conpl exity of diagnosis and outcone assessnents of
patients with S. aureus bacterenia and
endocarditis, we convened an adjudication committee
to conduct a clinical review of individual patient
data, blinded to treatnent assignment, in order to
make i ndependent assessnents of diagnosis and
outcone at selected tine points.

D agnosi s at study entry was based on
nodi fi ed Duke criteria and categorized as definite
endocarditis, possible endocarditis or not
endocarditis. These criteria were used to
categori ze our patients according to their risk of
havi ng endocarditis. Final diagnosis was assessed
retrospectively by the adjudication comrttee based
on all available clinical and m crobi ol ogi c data
and i ncluded bacterem a that was conplicated or
unconplicated, right-sided S. aureus endocarditis

and | eft-sided endocarditis. The committee had to
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classify all patients including those initially
classified as having possible endocarditis. The
adj udi cation comrmittee assessed outcone at the end
of therapy and then again 6 weeks later at the test
of cure time point, the primary efficacy endpoint.
Qur presentation here will focus on the patient
groups identified by the adjudication commttee.

[Slide]

The definitions of success and failure
used in our study are shown here. The protoco
definition of success required nore than negative
bl ood cultures. Success was required to be judged
clinically cured or inmproved; to have that negative
bl ood culture; to not receive potentially effective
antibiotics that night have inpacted on the
outcone; and to receive at |east a m ni mum anount
of therapy as indicated by the investigator.

On the other hand, there were severa
reasons for failure and patients failed if they had
any one of these reasons. They included persisting
or relapsing S. aureus infection; death; if they

were judged a clinical failure; if they received a
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potentially effective antibiotic; if a patient

di sconti nued prematurely due to clinical failure,
an adverse event or mcrobiologic failure; and if
they didn't have docunented negative blood culture
at the test of cure. For exanple, a patient could
have conme back for their test of cure visit and had
a physical exam and been well, but if the

i nvestigator was unable to obtain that bl ood
culture that patient would still have been
considered a failure. So, our study had stringent
criteria for success and conservative definitions
for failure.

[ Slide]

Now | would like to turn your attention to
the results of the S. aureus bacterem a and
endocarditis study.

[Slide]

From August 2002 to February 2005
investigators at 44 sites in 4 countries in the
United States and Western Europe, treated 236
patients in our study. This was an extrenely

resource intensive effort. These patients required
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expensi ve di agnostic eval uation, |ong courses of
therapy and long-termfollowup. Inportantly,
approxi mately 20 percent of our popul ation were IV
drug users, a population with known difficulty and
chal I enges in adherence to therapy and foll ow up,
adding further to the efforts required by our
investigators to foll ow these patients.

There was one nmj or change to the conduct
of the study. Followi ng review by the data safety
nmoni toring board of the data fromthe first 30
patients treated in the study, the protocol was
anended and patients with known | eft-sided
endocarditis were allowed into the study and were
separately random zed to ensure an equa
distribution of these severely ill patients in the
two treatnment groups.

[Slide]

This flow chart shows the disposition of
all 246 patients random zed in the S. aureus
bacterem a and endocarditis study. Ten patients
did not receive study drug, |eaving 120 daptonycin

and 116 conparator patients in the safety
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popul ation. One patient entered the study with a
hi gh l'ikelihood of a |eft-sided endocarditis before
the amendnment to allow that and was, thus,

excl uded, |eaving 20 daptomycin and 115 conpar at or
patients in the intent-to-treat popul ation, our
primary efficacy population. Then a number of
criteria were used to assess adherence to the
protocol, |eaving 79 daptomycin and 60 conpar ator
patients in the per protocol popul ation.

[Slide]

This flow chart shows the conpliance of
all patients in the intent-to-treat popul ation
Patients who withdrew fromtherapy were followed
for further antibiotics and for safety. As shown
here, 69 of the 78 patients who w thdrew from
therapy were followed to conpletion of the study.
On the left side we see that of the 157 patients
who conpl eted therapy, 148 net the test of cure
requirenents. So, overall, 92.3 percent of our
patients conpleted study requirenents in this study
which dictated long-termfollowup. Gven the

conmpl exity of our population, it is noteworthy that
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so many patients conpleted the study requirenents.

[Slide]

Patients were well matched according to
age, gender and race as well as renal function
Approxi mately 15 percent in each treatnment group
had renal dysfunction at baseline with creatinine
cl earances |l ess than 50 m/mnute.

[Slide]

Looki ng next at baseline infecting
pat hogen, rates of nethicillin-resistant S. aureus
or MRSA were similar in both groups. Approxinately
38 percent of our patients had MRSA and this is
simlar to rates encountered in several of the
recent nultinational cohort studies.

The next row of the table shows risk
factors for endocarditis in each group
Importantly, this was a severely ill patient
popul ation with 75 percent of our patients in each
arm having SIRS criteria at baseline. The two
study popul ations were bal anced in terns of
co-nmorbid conditions. For exanple, approximtely

one-third in each group had undergone surgery in
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the nmonth prior to entering the study.

Despite the relative bal ance between
treatment groups according to each individual risk
factor, there was a notable difference anong the
nunber of risk factors present in each treatnent
group with daptomycin conpared to 13 conparat or
patients having 4 or nore of these risk factors
present at baseline. What this nmeans is that a
patient could have SIRS, diabetes, be an
i ntravenous drug user and have septic pul nonary
enboli all present at the time of presentation

[ Slide]

In addition to the results of the primary
efficacy analysis, | will present several of the
addi tional pre-specified analyses of the primary
endpoi nt, including success in patients with MRSA,
success according to entry or final diagnhosis, and
success at the end of therapy.

[ Slide]

These bar charts show success in the
primary efficacy endpoint, success at the test of

cure as assessed by the adjudication commttee in
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both the intent-to-treat and per protocol
popul ati ons of our patients with docunented S.
aur eus bacterem a.

As seen in the magenta bar on the |eft,
44.2 percent of the daptonycin patients had success
in the intent-to-treat popul ation as conpared with
41.7 percent of those treated with conparator,
shown here in light yellow The treatnent
difference is 2.4 percent and the lower limt of
the 95 percent confidence interval around that
difference in success was mnus 10.2 in the
intent-to-treat popul ation.

Response rates in the per protocol
popul ati on were higher, with a simlar treatnent
difference of 1.1 percent. The lower Iimt of the
95 percent confidence interval here was mnus 15. 6.
Note that the confidence interval is w der here
because the number of patients was smaller in the
per protocol population so in both co-primary
efficacy endpoints the statistical criteria for
non-inferiority were net.

[Slide]
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I would now like to draw your attention to
sonme of the additional analyses of the primary
endpoint that were specified in the statistica
plan, first |ooking at success in daptonycin
patients and in those who received vanconycin for
MRSA or anti-staphyl ococcal sem synthetic
penicillin for MSSA with pathogen specific therapy,
For the daptonycin-treated patients success rates
were the sane irrespective of pathogen, 44.4
percent of MRSA-infected patients and 44.6 percent
of MSSA-infected patients treated with daptonycin,
shown again in magenta, were assessed as success by
the adjudication conmttee. In MRSA 32.6 percent
of vanconycin-treated patients, shown here in
green, had success at the test of cure. The
difference in success rates between daptomycin and
vanconyci n persists across all the diagnostic
subgroups of MRSA infections, including patients
with conplicated MRSA bacterem a who presented a
particul ar therapeutic chall enge.

Among patients with MSSA infections

success was seen in 46.7 percent of those who
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recei ved anti-staphyl ococcal senisynthetic
penicillin therapy, shown here in grey, a rate
simlar to that seen with daptomycin.

[ Slide]

Next | would like to draw your attention
to the analysis of success at test of cure
according to entry diagnosis. Entry diagnoses as
determined by our adjudication conmittee of the
intent-to-treat popul ation are shown in these pie
charts. Inportantly, 75 percent of our popul ation
had known or suspected endocarditis at baseline,
and the proportions were well bal anced between the
two treatnent groups.

[Slide]

These bars show success in the strata of
patients with definite or possible endocarditis

based upon entry diagnosis on the left and

bacterem a wi thout endocarditis or not endocarditis

on the right. Overall, 45.6 percent of daptonycin
patients and 40.7 percent of conparator patients
wi th known or suspected endocarditis were assessed

by the adjudication commttee as having success at
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the test of cure. As in the prinmary efficacy
endpoi nt, success was sinilar between daptomycin
and conparator-treated patients when assessed
according to entry diagnosis.

[Slide]

The adj udication conmttee used all
avai l abl e information blinded to treatnent
assignnent to determine a final diagnosis for each
patient in the study. These pie charts show the
final diagnosis as ultimately determ ned by the
adj udi cation comrittee in the intent-to-treat
popul ati on according to their treatment group
Proportions of the 4 diagnostic groupi ngs were
simlar in both treatment groups. Inportantly,
approxi mately 25 percent of both groups had a fina
di agnosi s of endocarditis and another 50 percent
had conplicated bacterema. Prior studies of S
aur eus bacterem a have shown a 12 percent incidence
of endocarditis so a finding of nearly 25 percent
endocarditis denponstrates that the popul ati on was
truly enriched for endocarditis.

[Slide]
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These bars show success at the test of
cure according to final diagnosis. Looking at
success as assessed by the blinded adjudication
conmittee according to whether patients had S
aureus bacterem a that was unconplicated or
complicated or right-sided endocarditis here again
the success rates were sinmlar for daptomycin and
conpar at or .

The Il argest group here is the conplicated
bacterem a group which conprises 51 percent of the
popul ation, with 60 daptonycin and 61 conparat or
patients. Anong these patients with high grade
bacterem a and/or foci of infection, success was
assessed in 43.3 percent of daptonycin and 37.7
percent of comparator patients at the test of cure.

[Slide]

Looki ng next at our patients with
ri ght-sided endocarditis, 8 out of 19
daptonmycin-treated patients and 7 out of 16 of
those treated with conparator had success at the
test of cure as assessed by the adjudication

conmittee. Success rates in patients with
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right-sided endocarditis were higher according to
the investigator, with 63.4 percent of daptonycin
patients assessed as a success at the test of cure
conpared to 50 percent of those treated with
conparator. \Wether assessed by the adjudication
committee or the investigator, successes in
right-sided endocarditis included patients with
MRSA and MSSA infection.

[Slide]

A total of 18 patients had a fina
di agnosi s of left-sided endocarditis. Wile four
dapt omyci n and three comnparator patients had
success at the end of therapy, only one daptonycin
and two conparator patients had success at the test
of cure. In addition, no patient with MRSA
| eft-sided endocarditis had a success in the study
with either treatnent.

We reviewed the reason for failure after a
success at the end of therapy in all four patients,
the one treated with conparator and the three with
daptonmycin. |In the conparator group, the patient

who failed at test of cure devel oped recurrent NMRSA

file:///C)/dummy/0306ANTL.TXT (79 of 323) [3/15/2006 9:34:40 AM]



file:///C)/dummy/0306ANTI.TXT

bacteremia and died. In the daptomycin group one
patient died. One failed due to receipt of
non-study antibiotics for an intercurrent

gram negative infection and one did well but did
not return for the test of cure visit to have the
negative blood culture docunmented. This patient
was well when called at hone by the physician.

Qur review of the renmaining | eft-sided
endocarditis patients showed that the failures were
largely driven by the lack of necessary val ve
repl acenent surgery. These patients were
critically ill and only one conparator patient
underwent surgery on the study, and two daptomycin
patients underwent surgery follow ng conpl etion of
the study. Despite these poor success rates, 6 out
of 9 daptomycin patients survived conpared to 4 out
of 9 conparator patients.

[ Slide]

Let's now turn to the analysis of success
at a different time point, the end of therapy.

This is a tinme point used in many case-control and

cohort studies. As assessed at the end of therapy,
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success was seen in 61.7 percent of daptomycin and
60.9 percent of conparator patients according to
the adjudication conmittee. Success at the end of
therapy is higher than at the test of cure.

Al t hough 3 daptonycin and 5 conparator patients
experienced a relapse of S. aureus at the end of
therapy, the receipt of non-study antibiotics and
the absence of a docunented negative culture
contributed nost to | ower observed success rates at
the test of cure visit. These success rates in the
60 percent range at the end of therapy are
consistent with our statistical assunptions and
with recent epidem ol ogic studies of S. aureus
bacterem a and endocarditis.

[ Slide]

The secondary efficacy endpoint in our
study was a tine to clearance of S. aureus
bacterem a. This Kapl an- Mei er plot shows that
there was no difference between treatnent groups in
the time to clearance of S. aureus bacterenia.
Overall, the median time to cl earance was 5 days

for daptomycin and 4 days for conparator. The tine
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82
to clearance for patients with MRSA infection was
| onger in both groups, with a nmedian of 8 days for
daptonmycin and 9 days for comparator patients who
recei ved either vancomycin or semisynthetic
penicillin with the initial |ow dose gentamicin.

[ Slide]

In addition to their determ nation of
success, the adjudication committee assessed al
reasons for failure in each patient who fail ed
For exanple, if a patient had a persistent fever,
persi stent bacterem a and recei ved additiona
antibiotics that patient would have been classified
as a clinical failure, a failure due to persisting
S. aureus infection and a failure due to the
recei pt of non-study antibiotics.

A simlar nunber of patients failed in
each group. When | ooking at the reasons for
failure, nmore daptonycin patients failed due to
persisting or relapsing S. aureus infections,
whereas nore conparator patients failed due to
treatnment-limting adverse events. These included

renal failure and allergic reactions.
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Over 1,200 S. aureus isolates were
collected in this study and were anal yzed at | ocal
as well as central |aboratories. The primary
pre-specified anal yses were based on centra
| aboratory data. Anong the daptonycin patients who
failed due to persisting or relapsing S. aureus
infections, 6 patients had isolates that devel oped
decreased susceptibility to daptonycin on study,
with MC values rising to 2 ncg/ml or, in one case,
4 ncg/m at the central |aboratory.

[Slide]

Details on the 6 daptomycin patients who
devel oped increasing MCs are presented here. Each
of these patients had deep-seated sites of
infection, including | eft-sided endocarditis,
conplicated bacterem a or right-sided endocarditis
with foreign body, |arge pul nonary enboli, septic
arthritis and an undi agnosed retroperitonea
abscess in a pancreas transplant recipient. Al of
these patients required, but could not or did not
under go necessary drai nage, debridenent or val ve

repl acenent surgery.
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[Slide]

Based on the work of George Sakoul as and
ot hers denonstrating decreased success in patients
wi th vanconmycin MC of 2 ncg/m, we | ooked at all
| aboratory data, including that collected by our
investigators at the local hospital |abs, for
evi dence of vanconycin M Cs equal to or greater
than 2. Anmong the vanconycin-treated patients who
failed one had S. aureus isolates that devel oped
decreased susceptibility to vancomyci n on therapy
with an MCrising to 2 ntcg/m at the centra
| aboratory. Five additional patients who failed
had potentially MCs of 2 ntg/m docunented at the
| ocal hospital |aboratory. Dr. Alder will present
data regardi ng susceptibility to both daptonycin
and vanconycin in his talk shortly.

[Slide]

In order to determne the treatnent effect

or the strength of the treatnment effect in the
primary efficacy anal ysis we performed a nunber of
sensitivity analyses. First we exam ned the

contribution of treatnment-limting adverse events
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to outcone in the study. When considering patients
who failed only due to treatnent-liniting adverse
events as a success we saw success in 49.2 percent
of daptonycin and 48.7 percent of conparator
patients. The difference is 0.5 percent and the
lower limt of the 95 percent confidence interva

is mnus 12.3. So, when the toxicity conmponent of
the endpoint is renoved the results renain
consistent with those seen in the primary efficacy
endpoi nt ..

[Slide]

Wth our observation of |ower than
expected overall success for both treatnent groups,
we thought it inmportant to anal yze the contribution
of each individual reason for failure to the
overal |l success in the study. Here each patient is
counted only once and reasons for failure are
consi dered sequentially so if a patient fails he or
she will drop out of the analysis.

In the intent-to-treat analysis
non- eval uabl e patients were considered failures.

There were 9 daptonmycin and 14 conparator patients
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deened non-evaluable in the study. |If we then | ook
at each reason for failure sequentially and first
consi der persisting or relapsing S. aureus
infection as the only reason for failure, success
was seen in 76.7 percent daptomycin patients and
78.3 percent of conparator patients.

If we then add death and consi der
persisting or relapsing S. aureus infection or
death as reasons for failure, success is seen in
71.7 percent of daptomycin and 70.4 percent of
conparator patients. |If clinical failure is added,
70 percent of daptomycin and 68.7 percent of
conparator patients have successful outcomes. Wen
treatnment-linmiting adverse events are included as
reasons for failure, success is seen in 65.2
percent of daptomycin and 58.3 percent of
conpar ator patients.

Wth the addition of potentially effective
non-study antibiotics or PENS, as they are noted
here, success rates fall to 51.7 percent for
dapt omyci n and 50.4 percent for conparator

patients. Adding not having a docunented negative
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bl ood culture as the reason for failure brings the
overal |l success rates to 45.8 percent for

dapt omycin and 42.6 percent for conparator. Adding
the last three patients who discontinued for
reasons other than treatnent-liniting adverse
events, we see success in 44.2 percent of
daptonmycin and 41.7 percent of conparator patients,
or back to the primary efficacy anal ysis.

Qur results remain consistent when the
endpoint is analyzed in each of its conponents. In
addition, the overall efficacy was driven nore by
treatment-limting adverse events or non-study
antibiotics than by persisting or relapsing S
aureus clinical failure and deat h.

[ Slide]

Survival was an inportant additiona
efficacy endpoint. Tine to death for all treated
patients was a pre-specified endpoint in our study.
Thi s Kapl an- Mei er plot shows survival in both
treatment groups and there was no difference in
early or long-termsurvival with approximately 85

percent survival in each group through the study.
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Ei ghteen patients in each group died over the
course of the study, with 2 daptomycin and 3
compar ator patients dying on study.

[Slide]

In addition to the pre-specified surviva
anal yses, we | ooked at deaths in two subgroups of
interest. W |ooked at death anbng patients with
endocarditis and those who failed due to persisting
or relapsing S. aureus infections. |In these
anal yses we | ooked at two tinme points, death by day
42 post therapy and at the end of the study. Day
42P refers to 42 days after the | ast dose of study
medi cation regardl ess of the duration of study
therapy. Anpbng endocarditis patients, 3 daptomycin
and 5 conparator patients died by day 42P and 3
daptomycin and 8 conparator patients died by the
end of the study, as shown in the first 2 rows.
Among our patients who failed due to persisting or
relapsing S. aureus infection, 7 daptonycin and 3
conparator patients died by day 42P, and 8
dapt omycin and 7 conparator patients died by the

end of the study.
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We | ooked at these anal yses and the point
estimate of the difference varies in favor of
dapt omycin or conparator. In every instance the
confidence interval includes 1, indicating no
significant difference in deaths between daptonycin
and conpar at or.

[SIide]

Finally, I would like to return to our
primary efficacy results. The investigator also
assessed success for each patient based on his or
her clinical judgment at the bedside. These two
graphs show t hat whet her assessed by the
adj udi cation committee or the investigator success
at the test of cure in patients with known or
suspected endocarditis was simlar for daptomycin
and conparator. These are our patients at highest
risk for conplications of S. aureus bacterem a,

i ncludi ng endocarditis, in whom appropriate therapy
nmust be initiated pronptly.

[Slide]

In conclusion, this |arge prospective,

i nternational, random zed study of daptomycin
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90
nmonot her apy once daily versus standard of care net
its primary endpoint in both the intent-to-treat
and per protocol popul ations. Response rates were
nunerically hi gher anbng MRSA patients treated with
daptomycin. Results were robust and consi stent
across the rel evant pre-specified subgroups at
different time points and according to both the
i nvestigator and the adjudication committee.

Fail ures were nore commonly due to persisting or
relapsing S. aureus in the daptomycin group and
treatnent-linmiting adverse events in the conparator
arm [Slide]

Daptonycin at 6 ng/ kg once daily was
efficacious in the treatment of patients with S
aureus bacterem a including those with known or
suspect ed endocarditis.

Thank you very much, and | would now |ike
to turn it over to Dr. Jeff Alder for discussion of
the mcrobiol ogy data. Jeff?

M cr obi ol ogy

DR. ALDER  Good nor ni ng.

[Slide]
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My nane is Jeff Adler. | amthe vice
presi dent of drug discovery and eval uation for
Cubi st Phar maceuti cal s.

Today | am going to be presenting
additional data on a salient issue that emerged
during the clinical trial, those isolates that
energed with MC values of 2 ng/m or greater while
on t herapy.

[Slide]

In the anal yses of these MC shifts it is
inportant to note that this trial produced an
unpr ecedent ed mi crobi ol ogy database. Wy is it
unpr ecedent ed? Because of 1,215 serial S. aureus
i sol ates, nmost of themcollected fromthe bl ood and
collected frompatients under therapy in a
controlled clinical trial. This has given us an
unparal | el ed | ook at how bacteria act and how
bacteria react while under therapy in seriously il
patients.

The salient issue that enmerged was M C
shifts to greater than or equal to 2 ncg/m . These

shifts were noted in both the daptonycin-treated
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and in the vanconycin-treated patients. Wen
considering MC shifts for daptomycin and
vanconycin it is inportant to note that different
susceptibility criteria exist for the two drugs.
In order for a S. aureus isolate to be considered
resistant to vancomycin it nmust achieve an M C

value of 32 ncg/m or greater. That represents a

32-64-fold shift above a typical MC for S. aureus.

That same isolate, in order to be considered
non-suscepti bl e to daptonmycin, need only achieve 2
mcg/m MC or a 2-4-fold shift above a typical MC
val ue.

Because of these classifications, it is

virtually inpossible in a clinical trial to isolate

a bacteria that would be considered resistant to
vanconycin. For these reasons, the data here wll
be presented in terms of MC shifts to 2 ncg/m or
greater without classification as to resistance or
susceptibility. There is increasing literature on
| ack of vanconycin efficacy at M C val ues

consi derably |l ower than 32 nctg/m, including

specifically efficacy and lack of efficacy at 2
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nmcg/ m .

Vel |, what was found? Well, we are going
to do scientific investigations into the three nost
inmportant factors in an antibiotic trial: the
bacteria, the drug and the patient. Wth the
bacteria surveillance data will be presented to
show no trends towards M C increases. The ability
of the drugs and the propensity of inducing MC
shifts in vitro and the magnitude of those shifts
will also be presented. Also, genetic data will be
presented to show the differentiati on between
wild-type--and by wild-type | mean non-exposed S
aureus isol ates--versus those fromclinical trials.
From the drug standpoint, nodeling will be done to
| ook at exposure and response by MC. Finally, the
nost i nmportant factor, the patient, will be
exam ned specifically in ternms of diagnosis and
adj unctive care.

[Slide]

This is a surveillance table show ng
gl obal surveill ance studies. The point of this

data is to showthat MC 2 isolates for daptonycin
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are part of the wild-type distribution. As shown
in the far right-hand colum, MC 2's existed as
determned both in small, fairly uncontrolled
regi onal surveillance studies, as well as in nore
controll ed gl obal surveillance studies. MC 2's
were present and part of the distribution well

bef ore daptonycin was approved i n Septenber of
2003.

When | ooki ng at surveillance data it is
al so inportant to note the quality and size of the
study. The gl obal surveillance studi es depicted
here from 2002 t hrough 2005 were run by Dr. Ron
Jones. For exanple, the 2005 data has over 6,000
S. aureus isolates collected both in the U S A and
globally. Isolates that are at M C val ues of 2 or
greater are vigorously retested in order to ensure
the quality of the data--an inportant distinction
bet ween these | arge gl obal surveillance studies and
smal | er studies of a couple of hundred isol ates.
The point of this slide is that MC 2 val ues
exi sted as part of the wild-type, non-exposed

distribution of S. aureus to daptonycin.
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[SIide]

First |ooking at the npst inportant
factor, the patients, a total of 7 isolates under
dapt omycin therapy enmerged with M C val ues of 2 or
greater. Dr. Boucher nentioned 6 of these
isolates. Al 7 patients will be presented here,
including the clinical success.

One patient enmerged with a S. aureus
isolate of 4 nmcg/m, outside the normal wild-type
distribution. This patient was a conplicated right
side endocarditis, large septic pul nobnary enboli
and, inportantly, a tunnel infection in which the
catheter was left in place for nore than 10 days.
This patient was a failure.

Si x patients progressed to M C val ues of
2. One of these was a success, a conplicated
bacteremia with vertebral osteonyelitis.
Importantly, this patient was debrided twice early
in therapy. This patient was a success.

There were 3 additional conplicated
bacterem a patients that produced isolates of MC

2. Al 3 of these patients were conplicated

file:///C)/dummy/0306ANTLTXT (95 of 323) [3/15/2006 9:34:40 AM]

95



file:///C)/dummy/0306ANTI.TXT

infections--1V port, septic arthritis and
undi agnosed retroperitoneal abscess. Al 3 of
these patients needed but did not receive
adj unctive care--drai nage, debridenment, surgery.
Anongst the conplicated bacterem a patients, the 4
listed here, the success rate for daptomycin versus
these patients where an MC 2 was obtained is 1
success and 3 failures. In Dr. Boucher's
presentation the overall success rate against
conplicated bacterem a patients was 43 percent.

There were 2 additional failures with MC
2 isolates. These were both |eft-sided
endocarditis patients who did not or could not
recei ve valve replacenent surgery. As Dr. Boucher
i ndi cated, the success rate in left-sided
endocarditis patients who did not receive valve
repl acenent surgery was exceedingly low. So, the
t ake- home nmessage fromthis slide is the |ack and
need for additional adjunctive therapy.

[Slide]

Very simlar trends were noted anongst the

vanconycin-treated patients. There was a total of
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7 patients that produced MC 2 isolates and they
were all conplicated infections where additiona

adj unctive therapy was needed. | won't bel abor the
conplications here. It is inportant to note that 2
patients produced isolates of MC 2 by the centra
lab testing. One was a success, a conplicated
right-sided endocarditis. One was a failure, a
conplicated bacterema with septic

t hr ombophl ebi ti s.

An additional 5 patients produced an M C 2
isolate but only by the local |ab. There is
literature on heterod@ SA or small M C vanconycin
increases that are | ost between transport froma
local lab to a central lab. These 5 patients that
registered an MC 2 by the |local hospital test, al
5 failed; all 5 were conplicated infections. As
one exanmple, there is another |eft-sided
endocarditis patient who did not receive valve
repl acenent surgery and this patient failed.

So, overall for vancomycin there us a very
simlar pattern. Seven patients progressed to MC

2 looking at central plus local |ab data, and the
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success rate anongst these 7 was 1 success and 6
failures. Inportantly, the failed patients needed
but did not receive additional adjunctive therapy.

[Slide]

Next we are going to | ook at the bacteria
factors and are there interactions anongst the
bacteria that woul d suggest a selection for
resistance. This is a serial passage experiment.
The point here is to | ook for both propensity and
magni tude of M C shifts. S. aureus is passaged in
the presence of sub-inhibitory concentrations of
dapt omyci n, depicted here by the purple lines, or
as a representative fluoroqui nal one, ciprofloxacin,
by the white |ines.

The point here is that under idea
| aboratory conditions to select for MC increases
dapt omycin, over 16 days, selected for only 1-16 X
increase in the MC. This was literally froma
starting point of 1 ncg/m to 16 ncg/m.

Conpar atively, ciprofloxacin, over the sane tine
period, selected for 32- to greater than 120-fold

increases in MC  For conparative purposes,
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vanconycin's final result is depicted by the green
bar. The vanconycin isolate lines would |argely

overlay those of daptonycin. Vanconycin produced
very simlar MC increases under these conditions.

So, the summation of this slide is that
bot h dapt onyci n and vanconycin sel ected for only
low level MC increases. A representative
fl uoroqui nal one sel ected for |arge M C increases.
This is what was seen in the clinical trial, both
dapt omyci n and vancomyci n, when M C i ncreases were
noted, they were primarily 2 ncg/m right along the
X axis in terms of MC increases. Neither
dapt omyci n nor vanconycin therapy produced an
isolate of, for exanple, 32 ncg/m in this trial

[ Slide]

Next we | ooked for genetic patterns
related to the daptonycin M C increases. The goa
is to determine genetic patterns that differentiate
wi | d-type or non-exposed isolates fromclinica
i sol ates that underwent therapy. Wole genone
scanning of the serially passed isolates, MC 1

through 16, was used in order to do a whol e genone
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100
scanning and then determnine patterns of genetic
changes that correlate with MC increases

The first gene change that was noted is in
the nmprF. This was seen at an MC of 2 in the
serially passaged isolates. |In addition, nprF
mut ati ons were seen at M C 2 anongst clinical use.
Inall, 7 isolates fromthe endocarditis/bacterenia
study had nprF mutations but, nobst inportantly,
mpr F nmutati ons were also found in the wild-type MC
2 isolates. This is to say that nprF changes are a
part of the wild-type distribution of S. aureus.

The first unique genetic change that was
noted was nutations in yycG These occur at MC
values of 4 or greater. It was noted in the seria
passage isolates, also in isolates fromother
clinical use at MC 4 and above. This shows a
clear pattern of MC 2 and bel ow as w | d-type and
M C 4 occurring as uni que genetic changes not found
in the wild-type popul ation

[Slide]

Next these isolates were exam ned in

nodel s of the drug-bug interaction. The goal here
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was to correl ate daptomyci n exposures that
effectively treat or fail to treat these S. aureus
isolates as MC increases. This is showing a
response curve in the neutropenic thigh nouse
nmodel , the gold standard for pharnacodynani cs.

VWhat is being shown here on the Y axis is the
calculated AUC to induce a 3-log reduction in the
mouse thigh. On the X axis are listed the 5 MC
val ues of the isolates fromthe serial passage, MC
1 through 16.

What we see is that MC 1 and 2 isol ates
respond to about the sane anmount of daptonycin in
the nodel, that is, AUC values |less than 300. MC
4 and above required progressively nore daptonycin.
This correl ates back to the genetic data. The
i sol ates that have the yycG nutation are requiring
progressively nore daptomycin for effective
therapy. The M C 2 and bel ow respond to about the
sanme anount of drug. This also correlates back to
the wild-type distribution of 2 and bel ow as
wi | d-type, 4 and above as uni que.

[Slide]
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Now, the clinical isolates fromthe tria
were then put into the same nodel, both the
basel i ne and the post-baseline fromthose 7
daptonmycin patients. The data is shown here. The
Y axis is once again the AUC value for a 3-1o0g
reduction in the neutropenic nmouse thigh nodel
The X axis here has been changed to depict the
pati ent nunber for the 7 patients that showed
daptomycin MC shifts to 2 or above. The green
circles indicate the baseline isolates which were
MC 0.25 or 0.5. The red squares are the
post-baseline isolates MC 2 and 4. Al of these
i sol ates responded to AUC val ues of |ess than 400,
with one exception and that is the isolate from
patient 152, this post-baseline, and that has an
M C val ue of 4 that responded to an AUC of 411

You saw fromthe previous slide that the
medi an AUC achi eved at the 6 ng/kg dose in this
study was 543, which exceeds the value for all of
these isolates. However, we don't have to guess as
to the AUC values. They were calculated directly

for each of the 7 patients, as shown here by the
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yel l ow bars. These are the AUCs achieved in these
7 patients conpared to the AUC required to treat
those sane isolates when put into the neutropenic
nmouse nodel

Thi s data suggests that adequate exposure
was obtained in these patients to treat those same
isolates in the gold standard nouse nodel. We wll
never know the exact reasons for a clinical failure
in a patient and the interaction between bug and
drug and patient. This data does show t hat
i nadequat e exposure is unlikely to be a cause.

[ Slide]

It is inportant to note that the nouse
thi gh nodel al so has a penetration conponent. In
order for a drug to be effective, it nust |eave the
bl oodstream effectively penetrate the abscess and
exert bactericidal activity. This is a followup
experinment to further explore penetration of
daptomycin. This is a fibrin clot nbdel in which
fibrin vegetations are produced in vitro,

i npregnated with MRSA that has been genetically

engi neered to | um nesce so long as the bacteria are
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alive. These fibrin clots are then inplanted in
the backs of rats. It is a powerful nodel in that
the vegetations achi eved here approxi mate those of
human di sease. These are approxi mately one
centimeter across in this case.

The way the intensity of the infection is
read is just like tuning into the weather channel
and wat ching the storm The nore intense
infections are depicted as red and areas of |esser
infection are green or blue. The rat on the left
is at 72 hours post infection wthout therapy. The
rat on the right has received a total of 2 doses
that sinmulate the 6 ng/ kg dose in exposure.
Significant reduction in bacterial burden was
achieved in all 6 vegetations. A total of one week
t herapy achieved significantly greater reduction in
bacterial burden within the vegetations.

There are two additional pieces of data
that suppl enent the penetration of daptomycin into
the vegetations. One is an in vitro nodel from
M ke Ryback's | ab showing that a simulated 6 ng/kg

dose produced effective penetration and
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bactericidal activity against sinmulated endocardia
veget ati ons.

A second study, from C aude Carbone's | ab
utilized C 14 | abel ed daptonycin and that showed
both effective therapy and honpbgeneous distribution
t hroughout the vegetations. Al three of these
pi eces of data together show effective penetration
and bactericidal activity of daptonycin into fibrin
veget ati ons.

[Slide]

Lastly, we | ooked again at surveillance.
This is surveillance data primarily from Dr. Ron
Jones' service from 2000 t hrough 2005. It is
inportant to note that each of these years has over
2,000 isolates of S. aureus and the 2005 data has
over 6,000 isolates. What is being shown here is
the incidence for any particular M C category.

Over 90 percent of the isolates of S. aureus have
M C values of 0.5 or 0.25. The isolates at the
edge of the distribution curve, MC 1 and 2, and
0.12, are hugging the X axis--very |ow incidence of

anyt hing other than 0.25 or 0.5.

file:///C)/dummy/0306ANTI.TXT (105 of 323) [3/15/2006 9:34:40 AM]

105



file:///C)/dummy/0306ANTI.TXT

A one-year pattern was noted in the year
2004 with an increase in the 0.5 s and a
correspondi ng decrease in the 0.25's. This pattern
largely reversed in 2005. |In addition, Dr. Ron
Jones followed up on this observation. Wat he
found is that for a period of 18 nonths, from
Sept enber of 2003 through April of 2005, |ots of
nedi a were rel eased which were low in calcium
Daptonycin in vitro activity is dependent upon
cal ciumand the CLSI guidelines indicate that the
cal cium concentration should be at 50 ng/l. The
cal cium concentrations in the nedia lots were
approxi mately 40 percent | ow over that 18-nonth
peri od.

In addition to the pattern reversing in

2005 for MRSA, very similar patterns were noted for

MSSA and for coagul ase-negative staph., including
both methicillin-susceptible and
met hicillin-resistant coagul ase-negative staph. It

is exceedingly unlikely to get this kind of pattern
in four independent bacterial species and have it

be anything other than a testing issue.
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[SIide]
In summation, we undertook additiona
i nvestigations because of the MC 2 isolates that

energed during therapy and because of the high

failure rate in these isolates. Three nmin factors

were investigated, the bug, the drug and the
patient.

What was found? There were no decisive
bacterial or drug factors that woul d explain the
propensity for MC increases. There was no trend
in surveillance for increasing MCs to daptonycin.
In vitro it is difficult to induce large MC
i ncreases to both daptonycin and vanconycin. In
addition, that is what was seen in the clinica
trial. The MC values were primarily to 2 ncg/m.
For daptonycin that is on the edge of but part of
the wild-type distribution curve. GCenetic data
shows a simlar split with MC 2 and bel ow as part
of wild-type. MC 4 and above accunul ate uni que
geneti c changes never found in wild-type isolates.

Model i ng has shown favorabl e exposure and

penetration for daptomycin against isolates of MC
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val ues 2 and bel ow

Wiere does that |eave us? It |eaves us
with the nost inportant factor, the patient and
patient-specific factors. Wat can be said for
these patients that showed M C increases is that
the infections were conplicated and additi onal
adj unctive care was needed but not received.
Simlar trends were shown in the vanconycin
patients. Seven vanconycin-treated patients
produced isolates of MC 2 or above.

We will never have conpl ete know edge of
the reasons for clinical success or failure in any
particul ar patient, however, in the
bug-drug-patient interaction the nobst inportant
factor in this trial by far appears to be the
patient and the adjunctive care. Thank you.

I would now like to invite Dr. Qoria
Vigliani who will be presenting the safety data.
Goria?

Saf ety Results

DR. VIGIAN: Good norning.

[Slide]

file:///C)/dummy/0306ANTI.TXT (108 of 323) [3/15/2006 9:34:40 AM]

108



file:///C)/dummy/0306ANTI.TXT

My nane is Goria Vigliani. | amthe vice
presi dent of medical strategy at Cubist, and | am
pl eased to be here today to present the safety data
fromthis inportant trial.

[Slide]

Dapt onyci n has been on the market for the
| ast two years and the approved indication is for
the treatnment of conplicated skin and skin
structure infections. The approved dose is 4 ng/kg
i ntravenously once daily. The dose used in the S
aureus bacterem a and endocarditis trial was 6
nmg/ kg once daily.

[Slide]

Duri ng marketing use over 150,000 patients
have been treated. During this tine there have
been no safety signals indicating new toxicities
associated with daptonmycin's use. The nmjor
adverse effect in the clinic of daptonycin is on
skel etal nuscle, with CPK el evations someti nes
associ ated with nmuscul oskel etal synptons. Based on
this, the current product |abeling recomends

moni toring for the devel opnent of nuscle pain or
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weakness, as well as weekly nonitoring of CPK
levels. In addition, consideration should be given
to di scontinuing the use of statins.

The primary data in the suppl enental new
drug application at 6 ng/ kg were derived from data
fromthe S. aureus bacterem a and endocarditis
study. However, additional supportive data at 6
mg/ kg was provided from15 other trials. This
included trials in both volunteers and patients in
other indications where a total of 414 patients or
subj ects received a dose equival ent to or higher
than the 6 ng/ kg dose studied in the bacterem a and
endocarditis trial. Inportantly, no new safety
i ssues were identified in this popul ation

[Slide]

Careful safety nonitoring was undertaken
during the S. aureus bacterem a and endocarditis
trial. Al patients had a conprehensive baseline
eval uation and then were nonitored daily during
therapy and at the key study visits--end of
therapy, test of cure and post study. At each

visit investigators collected adverse events, |abs,
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concom tant medi cations, and all diagnostic and

t herapeutic procedures. CPK was nonitored a

m ni mum of 3 tines per week during treatnment as
well as at the end of therapy and test of cure
visits. This was done to assess the incidence and
magni t ude of the elevations, as well as the tine
course and resolution of any CPK el evati ons.
Patients prematurely discontinuing study nedication
were followed for safety until conpletion of all
study visits. A data safety nonitoring commttee
reviewed safety data, blinded to treatnent group, 6
times during the course of the study and found no
findings related to safety, allowing the study to
continue to conpletion.

[Slide]

In this pivotal study there was a total of

120 daptomycin patients and 116 conparator patients
that received at | east one dose of study

medi cation. This conprised the safety popul ation
The nean duration of study drug treatnent was 17.7
days in the daptonycin arm wth a maxi mum duration

of therapy up to 74 days. In the conparator group
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the nmean duration was 19.7 days with a maxi mum
duration of 57 days. N nety-three percent of
comparator patients received initial |ow dose of
gentamcin in accordance with the protocol for a
mean duration of 4.4 days.

[ Slide]

I would Iike to begin with a high | eve
overvi ew of adverse events. Mst patients in the
study experienced at |east one adverse event, over
90 percent. There was a simlar incidence of
events considered drug rel ated, both severe and
serious. There was a simlar nunber of deaths
between the two treatnment groups and a simlar
nunber of adverse events |eading to premature
di sconti nuati on.

[ Slide]

This table displays the nbst comon
adverse events, here defined by those occurring at
greater than or equal to 10 percent incidence in
either treatnent group. The nost common adverse
events observed were gastrointestinal in nature and

consi sted of diarrhea, nausea, voniting or
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constipation. Oher adverse events observed at an
i nci dence of 10 percent or greater included anem a,
hypokal eni a, peri pheral edema, headache and
arthralgia. Al of these commpn events were seen
at a simlar or lower incidence in the daptomycin
group relative to the conparator.

[ Slide]

Overall, there was a simlar rate of
di sconti nuati ons due to adverse events, 16.7
percent in the daptonycin armand 18.1 percent in
the conparator arm Focusing on drug-rel ated
adverse events |l eading to discontinuation, we find
10 daptonycin patients and 13 conparator patients
In the daptomycin group the patients discontinued
due to rash, and 3 patients discontinued
prematurely due to el evations of CPK

In the conparator armwe saw nore rashes
and hypersensitivity reactions occurring in 9

patients. |If we look at the vancomycin-treated

patients, this included 1 patient with erythematous

rash, 1 patient with a report of a severe red nan

syndrone and 1 serious anaphylactic reaction. In
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the semi synthetic penicillin group there were 4
rashes and 2 reports of drug fever. |In addition, 4
comparator-treated patients discontinued due to
renal failure adverse events, 2 each in the
vanconycin and semi synthetic penicillin groups.

[ Slide]

If we |ook at the incidence of skeletal
nmuscl e adverse events, we find here a sinilar
i nci dence of adverse events in the nmuscul oskel eta
and connective tissue systens. |If we |ook at the
i ndi vi dual adverse events we see simlar or higher
rates in the conparator group. There was 1 report
of rhabdonyolysis in a daptomycin-treated patient.
This was a patient who had a heroin overdose in the
hospital and fell and had a maxi mum CPK of 847
There were no clinical details in this case to
support a di agnhosis of true rhabdomnyol ysis.

[ Slide]

If we | ook nore closely at the nmaxi num CPK
post baseline and focus on those patients who had a
CPK | evel of 500 or nore what we find is that there

were nore daptonycin than conparator patients who
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experienced an elevation of their CPK to 500 or
greater. There were 11 such patients in the
dapt omycin group and 2 in the conparator group. In
the daptomycin group the CPK ranged from severa
hundred to several thousand, with the majority
being I ess than 2,000. The highest CPK on study
was 5,548. The nmpjority of these CPK el evations
occurred within the first 2 weeks on treatnent.

W al so | ooked at each of these cases for
return of CPK to baseline. |In all but one we had
dat a avail abl e which showed resol ution during
treatment or follow ng treatnment, and one patient
had no foll owup data available. The tinme course
and reversibility of the CPK elevations is
consistent with our prior understanding of this
effect.

[Slide]

W al so | ooked at CPK el evations in
association with any reports of skeletal nuscle
adverse events in the daptonycin group. Here we
found 3 patients. Two patients had pl ausible

alternative etiologies for their mnuscul oskel et al
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synptons. One was the heroin overdose patient who
fell

The second was a patient who had
osteoporosis and was on chronic steroids, who
presented with | ower extremty weakness and was
found to have a spinal cord conmpression. This
patient entered the study with a baseline CPK of
833 and their maxi num CPK on study was 5,548. This
was the highest CPK that we observed on the study.

In the third patient there was no obvious
alternative etiology for the patient's CPK.  This
was a 55 year-old female with a history of diabetes
and an extensive cardiac history, including
hyperchol esterol enia, who was on sinvastatin. She
had a normal baseline CPK and had a CPK rise to 853
on day 15 which was associated with bilateral upper
extremty weakness. A myocardial infarction was
not suspected and no EKG or isoenzymes were done.
Dapt onyci n was di scontinued and the nmaxi num CPK
went to 2,977 3 days after discontinuing and was
normal by one week follow ng discontinuation of

t her apy.
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What we can conclude fromthis study is
that while CPK el evations may occur, they tend to
be reversible and the incidence of
dapt omyci n-rel ated skel etal muscle adverse effects
was | ow at the 6 ng/ kg dose

[ Slide]

I would Iike to turn now to an inportant
and unexpected finding related to renal inpairnent
in the conparator group in this study. Wen we
| ooked at all adverse event terns indicative of
renal inpairment and then | ooked at the incidence
of these terms within the two treatnent groups we
found that there was a higher incidence of rena
i mpai rment adverse events in the conparator group
This was true whether we | ooked at all adverse
events, serious adverse events, drug-related
adverse events or discontinuations due to adverse
events. Mst nmarked was the difference in rena
i mpai rment adverse events in patients aged 65 or
greater where nore than 30 percent of conparator
patients had a renal inpairnment adverse event.

These differences were highly statistically
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significant, with the exception of the

di scontinuations. O interest, we found that the
rates were simlar when we separated conparator out
to the vanconmycin and sem synthetic penicillin
groups.

To better understand this issue we | ooked
at a nore objective neasure of renal inpairnent,
that of |aboratory evidence of renal inpairnent
since frequent serumcreatinine |evels were
col l ected during the study.

[ Slide]

Thi s Kapl an- Mei er curve displays the time
to decreased creatinine clearance by treatnent
group. Since the finding of renal inpairnment was
unexpected, a pre-specified anal ytical approach was
not defined for |ooking at renal inpairnent.
However, after consulting with severa
nephrol ogi sts, we cane up with a definition of what
we woul d consider a significant decrease in
creatinine clearance. For the purposes of this
anal ysis, we defined a decrease in creatinine

cl earance as any treatnent-energent decrease in
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creatinine clearance to |l ess than 50, or if the
patient entered the study with a creatinine

cl earance of less than 50 then a further decrenent
of 10 m/m nute was required.

In this Kaplan-Mei er curve you see that
there is a statistically significant difference
that occurs early in treatnent. This corresponds
to the timng of initial |ow dose gentanicin which
was adnini stered to nore than 90 percent of
conparator-treated patients. W analyzed rena
function in a nunber of other ways, including
| ooki ng at mean changes in creatinine and
creatinine clearance as well as shifts in
creatinine clearance fromone category of function
to another. What we found were simlar findings
irrespective of how we anal yzed the data.

[Slide]

Since patients may require extended
courses of therapy in the treatnent of S. aureus
bacterem a and endocarditis, typically 4-6 weeks,
we | ooked for any differential safety issues in

patients treated with | onger courses of therapy.
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Displayed in this table is the incidence by system
organ cl ass of adverse events in patients treated
28 days or longer. W had 27 daptonycin patients
and 20 conparator patients in this category.

What we see is that where differences of
at |l east 10 percent exist a higher incidence of
adverse events was observed in the conparator
group. W also |looked at patients treated for 42
days or |onger, where we had 8 daptomycin and 12
conparator patients, and found a simlar trend
favoring daptomycin. Inportantly, there were no
el evati ons of CPK observed with these | onger
durations of treatnent.

[Slide]

I would like to now summari ze the findings

of safety at 6 ng/kg in this study. Daptonmycin was

well tolerated at a dose of 6 ng/kg adm ni stered
once daily in patients with S. aureus bacterem a
and endocarditis. Skeletal nuscle effects were
uncommon, reversible and can be nonitored using
CPK. Comparator agents were associated with

clinically and statistically significantly nore
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renal toxicity than was daptonmycin. Inportantly,

no new safety issues were identified with the dose
of 6 ng/kg once daily for treatnment courses up to
4-6 weeks.

I would Iike to now turn the podi um over
to Dr. Ral ph Corey who will discuss the overall
conclusions with the study. Thank you very nuch.

Overvi ew of Benefits/Ri sks

DR. COREY: (Good nor ni ng.

[Slide]

My nane is Ralph Corey and | am a
prof essor of medicine at Duke University Medica
Center.

[Slide]

| really appreciate the opportunity to
talk to you today about two serious infections, S
aureus bacteremia and S. aureus endocarditis and
about a very interesting trial concerning their
treatment with daptomycin. There are severa
reasons why | was asked to talk today. First of
all, | have spent 20 years of ny life, two decades,

studying ny nenesis S. aureus and S. aureus
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bacterem a and endocarditis. Second, as chair of
the adjudication conmittee | personally reviewed
all 236 patients enrolled in this study and,
therefore, feel that | have a unique position to
comment on the results. But, npbst inportantly, as
a practicing infectious di sease specialist,
encounter serious, often life-threatening S. aureus
infections every day and truly understand the
i mportance of a new effective anti-staphyl ococca
antibiotic.

[Slide]

In June, 2004 the Infectious D sease
Soci ety of Anerican began a canpaign entitled "Bad
Bug-- No Drugs" to educate the public about the
seriousness of resistant organisns and the | ack of
antibiotics in the pipeline. S. aureus was the
nunber one villain in this rogues' gallery of bad
bugs. Why? S. aureus is unique.

[ Slide]

As you can see here, S. aureus can enter
t he bl oodstream t hrough any crack and, once into

the blood stream starts creating toxins, as you
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can see on the right, here. This would cause
septic shock. More inportantly, however, staph
contains attachment proteins on the surface, as you
can see all throughout here. These attachnent
proteins are extrenely inportant since they allow
the organismto attach and i nvade any tissue--bone,
joint, heart valve, brain, spine, whatever. Once
i nvading, it causes destruction.

[ Slide]

As a result, patients with S. aureus at
Duke hospital have a nortality of 24 percent.
Al -coner nortality is 24 percent. One in four
die. This is a serious infection. |magine your
father comng into the hospital for his elective
chol ecystectony, getting a S. aureus infection
through the 1V site--imagi ne the consequences!
Metastatic infections occur in 1/3 patients;
endocarditis occurs in 1/8. No wonder | think of
S. aureus as the Darth Vader of gram positive
or gani sns.

[ Slide]

Not only is staph. a unique organism but
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it is also increasing in frequency.
Methicillin-resistant S. aureus is increasing in

all our hospitals and the community-acquired

methicillin-resistant S. aureus is increasing in
our comunities. Indeed, right now ny daughter has
a staph. infection on her right cheek. She is two

years old. This community-acquired S. aureus can
i nvade the normal host causing serious skin
i nfections, pneunponia, bacterem a and deat h.

In addition, S. aureus is increasing in
conplexity. W are putting nore and nore devices
into patients. W are putting pacemakers into
them W are putting artificial hips into them
We are putting all kinds of hardware into them and
S. aureus loves to attack hardware and attach to
them As a result, we are seeing nore and nore
device infections and this results in enornous
morbidity and nortality for our elderly popul ation
Finally, S. aureus is becom ng resistant to al
avail abl e antibiotics. New options for therapy are
badl y needed.

[ Slide]
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Daptonycin is a new option. It is a new
antibiotic that has been approved for skin and skin
structure infections, especially those caused by S
aureus. Unfortunately, now that it has been
approved, 25 percent of its use is off-1abel for
the treatment of S. aureus bacteremia. Wy is
this? Well, | amnot sure but | think it may be
due to physician frustration with our present
therapy for S. aureus bacterem a and endocarditis.

[ Slide]

Staph. nowis being tested in patients
with S. aureus bacterema by clinicians in a
non-structured setting. W needed a structured
bacteremia trial but there are difficulties in
desi gni ng one.

[ Slide]

First, there is not an overall indication
for S. aureus bacterem a and endocarditis
avai |l abl e. The FDA gui dance focuses on
catheter-rel ated bl oodstream i nfections and
includes all these w npy organi sms--Strep

vi ridans, coagul ase-negative staph--nobody cares.
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It also includes the nean player, S. aureus, which
everyone cares about because of its 24 percent
mortality. W also know how difficult these trials
in catheter-rel ated bl oodstreaminfections are to
conplete. Vicuron screened 2,639 patients to
enroll 75 patients, only 23 of whom had S. aureus.
The trial was never conpleted. In fact, no
antibiotic, as Dr. Soreth showed, has been approved
for catheter-rel ated bl oodstreaminfection since
this gui dance was issued.

[Slide]

Focus on catheter-rel ated bl oodstream
infection ignores several inmportant facts. First,
the nmost inportant | think is that S. aureus is a
uni que organism It is not the same; you cannot
lunp it together with these w npy organisns |ike
Strep. viridans.

Second, focus on catheter-rel ated
bl oodstreaminfection ignores the fact that we
don't know what infection we are dealing with upon
first seeing the patient. Staph. is sneaky. It

can be just in the bl oodstream we have no other
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i ndi cation and four days |ater we get a follow up
bl ood culture, which we have |l earned is the nost
i mportant predictor of badness, and it is positive.
W know we are in trouble and we have no idea where
that bug is hiding. The poor clinician trying to
enroll a patient or trying to treat a patient,
either one, needs tinme to identify the extent of
the infection.

The focus on catheter-rel ated bl oodstream
infection also ignores that the origin of infection
does not predict the outcone. It does not predict
the metastatic potential of this organism Okay?
W have well shown that with Dr. Fower's data from
Duke.

Finally, the focus on catheter-rel ated
bl oodstreaminfection ignores the fact that 40
percent--40 percent of 559 patients in the
i nternational collaboration on endocarditis group
devel oped their endocarditis in the healthcare
setting. The IV drug user is no |onger the poster
child for S. aureus endocarditis. W, the nedica

community are partially responsible for the
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probl em

[Slide]

Similar to catheter-rel ated bl oodstream
infection, trials in endocarditis are very
difficult. There has been no randonized trial in
endocarditis completed in the last 20 years. The
last trial was Korzeni owski's study, published in
1982 and it included only established therapies,
nafcillin versus nafcillin plus gentam cin.

Dr. Soreth has very carefully reviewed al
the drugs that are approved for endocarditis.

Let's just take one, impenem | have never used
i m penem for endocarditis. | don't know, maybe
sonmebody in the roomhas but | haven't had the
opportunity. It was approved for endocarditis
based on a retrospective review of 11 patients, 6
of whom had S. aureus

Now, | did sone cal cul ations just |ooking
at the 1992 gui dance where we need 50 patients,
al | -coner endocarditis patients, for approval under
this guidance or sone senbl ance thereof. Now, if

40 percent of endocarditis all-comer patients have
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S. aureus then what we need are 20 S. aureus
patients. |Is that right? And, if we factor in
native valve and then we | ook at just right-sided
patients we need 5 patients with S. aureus
ri ght-sided endocarditis for approval under the
1992 gui dance--interesting data!

[SIide]

As you can inmagi ne, there are nmany
chal  enges to undertaking a trial in staph.
bacterem a and endocarditis. First is the design
Because of the disagreenment between the inportance
and practicality of differentiating primary from
secondary infection design becones a ni ghtnare.

Enroll ment--enrollnent in atrial |ike
this is very difficult, especially for a new
antibiotic untested in bl oodstreaminfections.
Retention of patients in an open-label trial with a
long followup of an often difficult popul ation can
be a real problemand lead to | ower than expected
success rates. Inter-observer variability in the
readi ng of echocardi ograns and in the adjudication

process, in outcone determ nation, make these
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i mportant points that we nust address when we
desi gn such a study.

[Slide]

Finally, these trials require vigilant,
experienced clinicians such as Don Levine or Chip
Chanmbers. For instance, is the patient's back pain
due to the hospital bed or is it due to vertebra
osteonyelitis? N nety-nine percent of the tine it
is due to the hospital bed; one percent of the tine
it is due to new vertebral osteonyelitis.

It also requires experienced teans of
physi ci ans--cardi ol ogi sts, cardi ovascul ar surgeons,
along with infections di sease specialists--to nmake
t he tough deci sions about val ve surgery--when it
shoul d be done; if it should be done.

[SIide]

Gven all these difficulties, | think it
is inpressive that anyone woul d undertake a tria
in S. aureus bacterem a and endocarditis.
woul dn't. Fortunately, the FDA provided
signi ficant encouragenment, support and gui dance

t hroughout the process of this trial
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[Slide]

Let's take a minute to | ook at sone of the

results that Dr. Boucher presented. Here | would
simply like you to | ook at the nunber of patients
with endocarditis. There were nearly 25 percent of
patients with endocarditis in this study, and
woul d have expected fromour data that only 12
percent of the patients would have had
endocarditis. This is obviously an enriched
popul ati on.

[Slide]

Success at the end or therapy and test of
cure is shown here. Look at the remarkable
simlarities of the two groups. This is the ITT
popul ati on, the gold standard.

[Slide]

Finally, I like to | ook at the MRSA
subgroups since that has been ny main focus of
attention for the |last several years, and 44
percent of the patients with MRSA treated with
dapt omycin were cured as opposed to 33 percent in

the conparator group. This is not statistically
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significant but this is an attention-grabbing
difference in trend.

[ Slide]

Finally, the adjudication commttee
adj udi cated not only success and failure but, as
you have heard before, reasons for failure.
Overall failure was simlar in the two groups but
the reasons for failure were different. Persisting
or relapsing S. aureus infection occurred nore
frequently in the daptomycin group while
di scontinuation due to an adverse event occurred
more frequently in the conparator group. Six of
the 9 patients in the daptonycin--19 patients in
t he daptomycin group who failed due to persistent
or relapsing S. aureus infection devel oped
decreased susceptibility to daptomycin. One
patient in the vanconycin group who failed due to
persistent or relapsing S. aureus infection failed
due to decreased susceptibility to vanconycin.

I think the nobst inportant point is one
that has been made several tines previously. The

vast majority of these patients who failed due to
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persistent or relapsing S. aureus infections had
sequestered foci of infection that were not
attended to. They had pus that wasn't drained and
anti biotics cannot solve that problem

[Slide]

VWhat are the strengths of this trial?
First, it was well designed by sone of the best
experts in the world--1 wasn't part of that--in
conjunction with the FDA. These experts w sely
i gnored the source of bacterem a inclusion
criteria. They understood that S. aureus is
uni que. They understood that they didn't care
where it came from The clinicians don't care
where it cones from |If your ankle is infected and
your bl oodstreamis infected nobody cares which one
cane first. You have to treat both and you have to
| ook for other sites of infection. It is as sinple
as that.

[ Slide]

What are the other strengths of this
trial? Well, the experts realized that real -world

enrol Il ment was very inportant and that we needed to
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enroll a wide variety of patients to make the study
practical and make the results generalizable. New
antibiotics nust take on all-comers. These experts
al so realized that the standard of care in the
United States for S. aureus bacteremia is

combi nation therapy. It just is. \Wether it is
right or not, it just is. Including gentamcin in
the conparator group set the bar as high as
possi bl e for daptomycin. These experts al so
realized that there is imense variability in the
readi ng of echocardi ograns fromsite to site. As a
result, the establishment of a core echocardi ogram
| ab was essential. Finally, these experts realized
that only with a blinded, independent externa

adj udi cation committee could the results be
bel i eved.

Let ne talk a little bit about that
committee. The inportant word here is the first
word, "blinded," a status we rigorously maintained
t hroughout the process and only in this way could
we maintain the integrity of the results of this

trial. W were blinded to therapeutic groups.
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The second i nportant word here is
"independent." The only input Cubist had was to
provide us with the data. "External" and
"consensus" are two other very inportant words. We
had five external adjudicators, Dr. A W Karchner,
here, from Harvard, Dr. Eli Abrutyn from Drexel,
Dr. Sara Cosgrove from Johns Hopkins, Dr. Vance
Fow er from Duke and nyself.

We fornmed two teams plus a chairman to
adjudicate the patients. |If a team agreed upon
patients and | agreed with themwe were done. |If a
team did not agree upon the patients or | did not
agree with them then the other team adjudi cated
the patient as well, and we discussed the patient
as a group. Al five nenbers nust agree on the
final result before we were conpleted. In
addition, we adjudicated all 236 patients with
pre-specified criteria.

[Slide]

What did we find? W found that
daptonmycin at 6 ng/kg daily is safe and effective

in the treatnment of S. aureus bacteren a and
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endocarditis. W also found that daptomycin is
statistically non-inferior to conparator therapies
and nunerically better for patients infected with
methicillin-resistant S. aureus.

[Slide]

O her inportant findings--as we clinicians
know, persistent S. aureus bacteremi a neans there
is an inadequately attended to focus of infection
We also found that if you have an inadequately
attended to focus of infection you had a chance of
havi ng decreased susceptibility to either
dapt omyci n or vanconycin. \Wat does this nean to
us, clinicians? Well, | think it neans that we
must renenber that staph. is not only a vicious bug
but it is also sneaky. Find it and drain it. At
the sane tine, recheck your susceptibilities.

[Slide]

My concl usions and sunmary, let me tel
you those. First of all, S. aureus infections are
serious and an increasing problemworl dw de for
pati ents and physicians. W, clinicians, urgently

need a new option in our fight against S. aureus
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bacterem a and endocarditis and we need it now.
Dapt onyci n provides us with such an option. Thank
you.
Conmittee Questions for the Sponsor

DR LEGCETT: Thank you. | think we wll
open up here for a few questions fromthe
commttee. Jan?

DR. PATTERSON. | had some questions for
Dr. Boucher. Thank you for a very clear
presentation. | had a question about the protocol
For the conparator, for the anti-staphyl ococca
penicillin was the option for continuous infusions,
whi ch sone feel is advantageous? Was that an
option for administration or was it just q. 47

DR. BOUCHER: Dr. Patterson, it was an
option to have continuous infusions and there were
sone patients who went hone with a punp and had
conti nuous infusion of semi synthetic penicillin.
As that was part of the trial, that actually

facilitated the discharge for sone patients.

DR. PATTERSON: Okay. Then can | ask you

about those two cases of |eft-sided endocarditis
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that had the increasing MCs? | understand the
point that there was a | ack of valve replacenent
surgery in those instances, but what was the

i ndication for the valve replacenent surgery? Was
it persistent bacteremia or netastatic foci? And,
why wasn't the surgery done? Were they intravenous
drug users or were there contraindications for
surgery?

DR. BOUCHER: | am happy to address that.
I think I may even have narratives on those two
patients but, just briefly, one of the patients had
a stroke at the time their |eft-sided endocarditis
was di agnosed so they were deenmed not a candi date
for surgery. Do we have a narrative on patient
037?

DR LEGCETT: G ven the tine--

DR BOUCHER: W have it.

DR. LEGGETT: That is okay. | think we
will skip the narrative and we can cone back to
that later. W are already half an hour late. Any
nore, Jan?

DR PATTERSON. Actually, | did have one
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nmore, if | may. Then, along the sane |ine as those
increasing MCs, | aminterested in that because we
have seen that phenonmenon too. There were three
conplicated bacterem as, the IV port infection,
septic arthritis and retroperitoneal abscess and
there were 23 conplicated bacterem as that were
successfully treated with daptomycin. The
definition of conplicated bactereni as was that they
had nmetastatic foci. So, did the other 23 receive
sonme kind of adjunctive therapy or did some of them
have | ess conplicated netastatic foci? Wat was
the di fference between these three and the others
do you think?

DR. BOUCHER: That is a very inportant
question that we spent a lot of time analyzing. W
went back and | ooked and found that, indeed, a |ot
of patients who succeeded did have interventions.
I think if we |ook at the patients with bone and
joint infection, as an exanple, that provides sone
instruction. So, in the conplicated bacterenia
group patients nmost often had hi gh grade

bacteremia, that is, positive follow up cultures,
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and a focus of infection.

[Slide]

This is looking at a subgroup of patients,
21 daptomycin and 11 conparator patients, who had
bone and joint infections. This included vertebra
osteonyelitis and a prostate infection for exanple.
O those, 11 daptomycin or 50 percent conpared to 9
conparator or 80 percent had sone intervention on
therapy. Despite that, success at the end of
therapy was seen in 47.6 percent of daptomycin
conpared to 27.3 percent of conparator, and then at
the test of cure 38 percent for daptonycin and 18
for conparator. So, there were patients who
succeeded with and without interventions wth
dapt omyci n.

DR PATTERSON: Thank you.

DR LEGGETT: M understanding is just
havi ng MRSA al so made you conplicated. |s that
correct?

DR BOUCHER: That is correct.

DR. LEGGETT: So, you wouldn't have had to

have | eft-sided--
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DR. BOUCHER: Dr. Leggett, just to
clarify, when we | ooked at the patients we | ooked
at them according to whether they had hi gh grade
bacterem a or whether they had a focus. Al but 4
in each group had both.

DR LEGGETT: Steve?

DR EBERT: Also for Dr. Boucher, the
pati ents who were considered failures because of
persisting or relapsing S. aureus or because they
had treatnent-limting adverse effects, were they
allowed to switch to alternative antibiotic
therapies? |If so, how did they respond?

DR, BOUCHER: | woul d be happy to provide
you with followup data on the patients who fail ed
due to persisting or relapsing S. aureus. Just to
clarify, when that occurred patients were
di scontinued fromthe study. W followed them for
subsequent antibiotics until they conpleted them

[Slide]

So, if we look first at the group who had
decreased susceptibility to daptomycin, these are

the 6 patients that we presented initially. Wat
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we see on the left side of the slide--1 apologize,
it isalittle bit busy--is that at the top are our
two | eft-sided endocarditis patients who did not
undergo surgery. Both of them died.

Then if we look at the conplicated
right-sided endocarditis patient who had the PICC
line infection and the PICC was left in for 11 days
bef ore being renoved, after that was renoved they
recei ved doxocillin and gentam cin and conpl et ed
t her apy.

Qur port infection person ultimately got
some debridenent, received vanconycin and conpl et ed
four additional weeks of therapy.

The arthritis patient was di agnosed 20
days follow ng the end of therapy, received
vanconycin and cephtriaxone and ultimtely
conpl eted 66 days of therapy.

Finally, the pancreas transplant patient,
who is extrenely conplicated, was ultinmately
di agnosed with a retroperitoneal abscess, and they
attenpted a CT-gui ded drai nage but weren't sure how

effective that was. He received linezolid and
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vanconycin and finally conpleted antibiotics 60
days |l ater.

DR LEGCETT: Al an?

DR CRCSS: | was curious, how conparable
were the evaluations both in the echo and
m cr obi ol ogy between central |abs and | ocal |abs?
It | ooked |ike there was sone discrepancy. In
terns of the generalizabability of the data, how
much di fference was there?

DR. BOUCHER: Dr. Cross, | wll be happy
to answer the first part of the question about the
echocardi ograns. We have Dr. Cabell here with us
and | would like himto address the central versus
| ocal echocardi ogram question. Then | think Dr.

Al der will address the central versus |oca
m cr obi ol ogy questi on.

DR CABELL: Thank you. M nane is Chris
Cabell. | ama cardiol ogi st at Duke, and provided
all of the readings of the echocardiograns for this
trial. Overall, there were 23 patients that we
identified where there were di screpant readi ngs

between the centralized reading and the reading
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done by the local physicians. In 5 of those 23
readi ngs the echocardi ograns at the local sites
were identified as being positive and we did not
see evidence of endocarditis on the tape sent to
us. In 3 of those 5 we just had chest wall
echocar di ograns, not transesophagea

echocardi ograns. Each of those patients was an

i ntravenous drug user.

As you probably well know, it is difficult

to di agnose endocarditis on a centralized
echocar di ographi ¢ read because you nay be linited
in terms of what data was sent to you
Echocardi ograns are a dynam ¢ study. Many of the
things that you view on an echocardi ogram you vi ew
during the study and that may or may not be
reported on a tape that may be sent to a
centralized facility, and our sense was that sone
of those tapes that were sent to us may be around
t hat reason.

In addition, 2 of the 5 had significant
val vul ar abnormalities. So, although we didn't

identify vegetation on centralized echocardi ograrns,
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the patients had significant val vular or heart
di sease that likely put themat risk to have
difficulty related to endocarditis.

We did identify several cases in which we
were able to see evidence of endocarditis that
weren't identified by the sites. Mst inportantly,
sites tended to not record other types of
i nfections or evidence of infection, for instance,
perforation, abscess, vegetations on pacenakers or
| CDs, vegetations on catheters and even
vegetations, say, on the superior vena cava. Each
of those things we were able to identify on the
centralized echocardi ographic eval uation that
weren't identified by the site investigators.

So, there was some discrepancy, but it may
have been that we were | ooking nmuch nore broadly at
evi dence of endocarditis that was somewhat
different than just reporting presence or absence
of vegetation at the site.

DR LEGCGETT: o ahead.

DR. ALDER  There was a nicrobi ol ogy

correlation. Daptonycin was tested only centrally
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so there is 100 percent correlation. For
vanconyci n, however, there was |ess precise
correlation. That is sinply a function of the
| ocal hospital s using whatever nethodol ogy they
had, E-test, automated susceptibility, broth
dilution. That is why we used a central lab in
order to correlate all the isolates in the sane
time frame, same testing nethodol ogi es.

DR. CRCSS: \While you are up there, Dr.
Alder, it looked |ike there was one conparator that
al so had increased daptonycin MCs. Ws that al so
the nmprF genetic change?

DR ALDER  That isolate increased
daptomycin M C of 2, while on vanconycin therapy it
did not have an nprF mutation.

DR CRCSS: Do you, guys, test that? Are
you sure that M C actually was 27?

DR. ALDER W test that, yes.

DR CRCSS: | thought so.

DR LEGGETT: Joan?

DR. HILTON: | had a couple of study

design questions for Dr. Boucher. The first is
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just to clarify for ny sake, are the
methicillin-resistant patients all on vanconycin if
they are randonized to the conparator treatnent?

DR, BOUCHER: They shoul d have been. That
was the goal. Everybody was to start--nost of our
fol ks started on vancomyci n because we didn't know
what they had, if they had MRSA or MSSA. It turned
out that one patient was nisidentified or was
m ssed. They had nethicillin-resistant S. aureus
and they were on a beta-lactamfor 9 days. That is
why we presented the pathogen specific therapy data
today. That excludes that one patient. That was
Everybody who got daptonycin or vanconycin for
MRSA.

DR HILTON: It seens to me there are two
trials within one trial because there are two mmj or
conparator groups. So, this strong difference in
efficacy results for the nethicillin-resistant
patients versus the nethicillin-sensitive patients
seens to be associated with which drug was the
conpar at or .

DR. BOUCHER: | think | understand your
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question. |If we look at the overall results,
because there was a conparator including both
agents--if we look at the slide fromthe main
presentation by pathogen specific therapy, we did
see a hi gher success rate--we saw a | arger--excuse
me-- treatnent difference in the MRSA patients
bet ween dapt omyci n and vanconyci n.

[Slide]

We also saw a simlar treatnent effect
bet ween daptomycin and sem synthetic penicillin,
2.1 percent. So, | think the conclusion is that
there is efficacy in S. aureus including
methicillin-resistant and nmethicillin-susceptible
S. aureus in the study.

DR. HILTON: But in these two figures the
conparators are al nost conpl etely associ at ed- -

DR BOUCHER: They are different. That is
correct.

DR H LTON. To me, that is really
important. The second study design question | have
is you have an assunption of a success rate in the

control group and the conparator group of 65
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percent. Was that an end of therapy event rate or
was that a test of cure event rate?

DR. BOUCHER: Well, that is a very
i mportant question. The assunption was based on
current studies or avail able studies, none of which
were controlled and nost of which were not
random zed. |In fact, they are based on end of
t herapy success rates. Wat we saw is that the end
of therapy success rates were conparable. So, |
think that is the conclusion there.

DR LEGGETT: A followup to that quickly,
if you | ooked at that group that was re-adjudicated
as possi ble endocarditis that then went back to the
bacterem a group, were there equal nunbers of those
re-adj udi cati ons between the beta-|actam and the
vanconycin group? In other words, could it have
been that the beta-lactans were actually nuch, mnuch
better and the vanconycin ones much, nmuch worse so
it evened out? That is sort of a followup of her
quest i on.

DR. BOUCHER: Wen we | ooked at the

di fference between entry diagnosis and fina
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di agnosis we did see that many of the possible
endocarditis patients at entry ended up havi ng
complicated bacteremi a. They were evenly
di stributed between vanconycin and sem synthetic
penicillin.

DR. LEGGETT: John?

DR BRADLEY: A related question on the
study design, knowi ng that you had 44 sites and 4
countries, when you first enroll soneone in one of
these studies you start themon either conparator
or the daptomycin and then you find out that they
have staph., and then you get the susceptibilities
and, clearly, once they are identified the
conparators get vancomycin. M question is in that
first day or two after you sign themup and you
have your bl ood cultures, before you have your
susceptibilities, did any of the sites who placed
patients in the conparator armstart MRSA patients
on penicillin rather than vanconycin so that during
one or two days before they actually got
appropri ate conparator therapy they had a coupl e of

days of MRSA to sort of take hol d?
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DR. BOUCHER: That is a very inportant
question. CQur patients were all treated according
to their local site standards

DR BRADLEY: Right.

DR BOUCHER: W went back and | ooked and
we found that only one patient was inappropriately
treated with sem synthetic penicillin. Everybody
el se was on vanconycin for about two days before
their first dose of study drug.

DR LEGEETT: Dr. Borer?

DR BORER  Thank you. | have a few
questions | think primarily for you, Dr. Boucher
but you may want to triage them First of all,
just to clarify for nyself, the diagnosis of
endocarditis at entry could have been definite or
possible. At conclusion it could only be definite.
So, it doesn't sound as if anything happened by
using a nmore rigorous definition at the concl usion
of the study. |If that is so, is it possible--and
am aski ng because | just don't know-is it possible
that some of the people who at the concl usion of

the study were listed as having bacterem a,

file:///C)/dummy/0306ANTI.TXT (151 of 323) [3/15/2006 9:34:40 AM]

151



file:///C)/dummy/0306ANTI.TXT

conplicated bacterem a, whatever, actually had
endocarditis that was cured by study drug so that
there was no additional evidence and, therefore,
they couldn't be considered to have definite
endocarditis at conclusion of study? Is that
correct?

DR BOUCHER: Let ne try to address that.
I think I can clarify a couple of points here. At
study entry the diagnosis was nade based on
nodi fied Duke criteria and included the initia
transesophageal echocardiogram So, that data was
used to make that initial diagnosis. What happened
bet ween the beginning and the end is that we found
7 percent nore patients with endocarditis. If |
could have the slide up, please?

[Slide]

So, in this table the first rowis the
entry diagnosis as defined by the nodified Duke and
on the bottomis the final diagnosis. Wat we see
isif we look at the first colum is that we found
6 additional patients with |eft-sided endocarditis,

here, and 10 additional with right-sided
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endocarditis. These were found based on foll ow up
echocardi ograns, people who cane back with a

rel apse and were found to have a nyocardi al abscess
for exanple. So, there were two separate tine

poi nts used for these diagnoses and two separate
sets of information. The entry diagnosis is all we
had in the first 5 days. The final was nmade
retrospectively by the adjudication comrittee with
everything, all the foll ow up data.

DR, BORER Right but, again, sonething
el se happened between the begi nning and the end.
The people were treated. It seens to ne not
unreasonabl e that sone patients who cane in wth
possi bl e endocarditis m ght have had endocarditis
and nmi ght have been successfully treated and, as a
result, had no additional evidence and, therefore,
at the conclusion with all the data avail able could
not have been given a diagnosis of endocarditis by
the committee.

DR BOUCHER: | think that is a very fair
statenment and this was our best attenpt to

stratify--
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DR. BORER Yes, | don't blanme you; | just
want to clarify for nyself. Second--and, again,
there is no val ue judgnment here--1 would like to
understand a little bit better how the delta of 20
percent was selected. | can well accept the idea
that if these people had been treated w th nothing
al most all of them would have been dead so | am not
so concerned about the lack of a putative placebo,
but how was 20 percent selected as the delta?

DR BOQUCHER  There were a nunber of
factors that contributed to the selection and the
decision to pursue a non-inferiority margin of
m nus 20 or 20 percent in this study at the tine
the study was desi gned between the designers and
FDA. They included certainly the notion that this
is a disease with a very low to negligible placebo
rate. It also included an understanding that the
overal |l efficacy of the study was going to be
driven by the totality of the efficacy data, so not
just the primary statistical analysis but all the
supportive anal yses--the wei ghted analysis, the

pre-specified anal yses by the diagnostic subgroups,
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the pre-specified diagnoses according to tine of
di agnosi s according to both evaluators, the
i nvestigator and the adjudication conmttee. The
final thing that | think was part of that decision
had to do with an understandi ng, again, that the
success of the study would include a risk/benefit
assessnent so that, for instance, this finding of a
safety problemin the conparator group that was not
expected that may preclude some patients from
recei ving conparator mght enter into the overal
assessnent of the study results.

DR. BORER. Ckay. Two other, one
qui ckie. You showed slide C-51 and then C-52 and
C-52 shows that the daptonycin was substantially
more successful than the conparator for MRSA and
approxi mately the same for MSSA, whereas the
overal | success was pretty nuch simlar between the
two--pretty much--but the nunbers don't seemto add
up. Maybe | mssed it sonewhere. | don't know how
we have 48 successes with the conparator in ITT and
now we are down to 42 in this slide for the

conparator. \What happened to the other 6?
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DR. BOUCHER: | will be happy to address

that question. This conmes back to the

methicillin-resistant versus
methicillin-susceptible S. aureus and the actua
drug received for therapy. |If we could have the

slide up, please?

[Slide]

On the left here, and this is this slide
we showed in the main presentation which | ooks at
patients with MRSA who just got vancomycin and
patients with MSSA who just got semisynthetic
penicillin. It turned out that one MRSA patient
i nappropriately got beta-lactam and 10 conpar at or
patients received vanconycin therapy. Six out of

those 10 succeeded. Mst of themwere allergic to

beta-lactans. So, that accounts for the difference

in nunbers and the success rates in the two
pat hogens are shown accordi ng to whi chever

conparator received on the right side of the slide

DR BORER Ckay. And one final question,

I found your sensitivity analysis to be very

illumnating and very hel pful, and I am gl ad you
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showed it but | didn't totally understand it and
woul d I'ike you to go over the nethodol ogy once nore
and also tell ne one other thing, did you do an
anal ysis of the study conpleters irrespective of
whet her at the conpletion of their therapy they had
all the blood cultures done, or whatever? D d you
do a long-termanal ysis of the study conpleters?
saw the death analysis. That is conforting. But
even if they didn't have a bl ood culture drawn at
the end of therapy, if six nonths later the
patients were wal king and talking I would be pretty
happy. So, | amwondering if you did an anal ysis
of the study conpleters, and | would like to know
how you did that sensitivity analysis.

DR. BOUCHER: | am happy to address both
issues. First lets start with the sensitivity
anal ysi s.

[Slide]

That is shown here as in our main
presentation. The idea here was to | ook at the
contribution of each reason for success to the

overal| observed success rate in the study. So, we
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started with the three things we thought were
clinically the nost inportant, namely, persisting
or relapsing S. aureus, death and clinical failure.

I will just direct your attention. Wen
those three reasons for failure were inposed we saw
success rates of 70 percent for daptomycin, 68.7
percent for conparator. W then went on to add
treatnent-limting adverse events, the potentially
ef fective non-study antibiotics, no blood culture
and those | ast few discontinuations to march back
down to the primary efficacy endpoint.

DR. BORER  Ckay, so you made no
assunpti ons about what woul d have happened to the
peopl e who were elimnated at each of these steps.
You just elimnated them

DR, BOUCHER: Exactly. If we turn our
attention to the conpleters, we | ooked at success
anong patients who conpl eted therapy, both
according to the adjudication comittee and the
investigator. |If we could have the slide up?

[ Slide]

This is looking at success in patients who
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conpl eted therapy, at the end of therapy on the

|l eft and test of cure on the right. This is the
adj udi cation committee assessed success. \What we
see is that at the end of therapy 87.5 percent of
dapt omycin and 89.6 percent of conparator patients
were assessed as a success. At test of cure it was
62.5 and 61 percent.

[Slide]

Then if we nove on, according to the
investigator's assessnent of conpleting therapy,
success at the end of therapy was 96.2 percent for
dapt onmycin and 96.1 percent for conparator.

DR. BORER That is very helpful. The
only reason | am asking these questions is that
there were a nunber of uneval uable patients and the
uneval uabl e subset was unbal anced and, you know,
who knows what happened to them but all these
anal yses are very hel pful, convincing ne that that
is not an inportant factor. Thank you

DR LEGGETT: Dean?

DR. FOLLMANN: Yes, | have a few questions

I guess related to study design. First of all,

file:///C)/dummy/0306ANTI.TXT (159 of 323) [3/15/2006 9:34:40 AM]

159



file:///C)/dummy/0306ANTI.TXT

understand this is an unblinded study so the
treating physician knew what therapy the patient
was on. Then, a part of the endpoint for failure
is treatnment-limting toxicities. Ws that decided
by the treating physician who was unblinded or was
that decided by the blinded adjudication commttee?

DR BQUCHER It was both. The
i nvestigator decided to discontinue the patient
because he or she thought therapy had a
treatnment-limting adverse event, |ike devel oping a
rash for exanple. The adjudication comrttee
deci ded whet her that was a reason for failure or
one of the reasons for failure.

DR. FOLLMANN: A second question | guess
buil ds on what Dr. Borer conmented on, the fina
di agnosi s group. That is not really a subgroup
that is defined using baseline neasured vari abl es.
It depends on what happens to the patient during
the course of followup. So, tony mnd, it is not
very hel pful to present data broken down by the
final diagnosis group. For one reason, these

groups are no |onger assured to be equival ent by
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random zation and, for a second reason, | guess a
treating physician has to nake a deci si on based on
what is avail able at baseline, not what night be
avail able later. So, | tend to discount these
anal yses done by the final diagnosis subgroups.

But nmy question now has to do with the
entry diagnosis subgroup. Was this based on just
pre-randoni zati on baseline data? | amthinking
this was al so based on post-random zati on data
because you use a transesophageal echocardi ogram
Is that right?

DR. BOUCHER: It is correct that the entry
di agnosi s was based on the available information in
the first few days of the study. W knew what
pat hogen they had and how they were clinically.

The echocardi ograns were done sonetines right
before they entered, sonetinmes in the first few
days after the patients entered.

DR FOLLMANN:  Anot her question, this
intent-to-treat analysis really excludes 11
pati ents who were randoni zed but didn't get study

drug. | was wondering what happened to them and
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did you run anal yses which included these 11 which,
to ny nind, would be the proper intent-to-treat
cohort?

DR, BOUCHER: | hear two parts to your
question so | will answer the first part first.
Those 10 patients who weren't treated, many of them
were transferred for surgery or had other sort of
operational type issues, and a few did die.

To answer the second part of your
question, we went back and did conduct an anal ysis
of all randonized patients. |If | could have the
slide up, please?

[Slide]

This is looking at all randoni zed
patients. That would be 124 daptomycin and 122
conparator patients. Success was seen at the end
of therapy in 59.7 for daptomycin and 58.2 for
comparator; 42.7 at the test of cure for daptonycin
and 39.3 for the conparator. Thank you.

DR. FOLLMANN: | had two ot her questions.
One has to do with the analysis of the safety

dat abase. You nentioned there were 150, 000
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patients in your expanded safety database and there
were "no new toxicities." | was wondering if there
was a signal in terns of rhabdonyolysis in that
extended safety cohort. Did you have any cases of
rhabdomnyol ysis in that group?

DR. BOUCHER: | will address your question
regardi ng post-narketing cases of rhabdo. W have
had in post-marketing reports of CPK el evations and
in certain cases there reporter has al so reported
rhabdonyol ysis. There are inconsistencies in
clinical definition of rhabdonyolysis, with true
rhabodnyol ysi s havi ng marked CPK el evations, rena
failure, myoglobin in the urine. Could |I have the
slide up, please?

[Slide]

We had a total of 61 reports in
post - marketing of CPK el evations and an additiona
14 reports in which CPK el evation was reported as
wel | as the termrhabdonyol ysis was used. |n order
to evaluate these cases we cane up with a
definition based on the literature of what

r habdonyol ysis woul d be, and eval uated each of
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these cases against that.

[Slide]

So, our definition in evaluating these
post-marketing cases was that there needed to be a
mar ked el evation of CPK, typically greater than 10
times the upper limt of normal--this is based on
gui dance for statin evaluation--and that a
creatinine elevation should be evident within two
weeks of the onset of synptons. Here it was
defined by a 0.5 ng/dl increase if the creatinine
was less than 3, and 1 ng/dl increase if the
creatinine was greater than 3. Then we al so
attenpted to collect informati on on whether or not
the patient had el evated serum or urine myogl obin
or brown urine.

[ Slide]

Based on this, we found that of those 14
cases there were 5 that met the definition of
rhabdo., with sone of the cases having nmarked
el evations, in the 20,000 range, associated with

some el evation. At |east one patient was on

statins. Based on this, we have added the specific

file:///C)/dummy/0306ANTI.TXT (164 of 323) [3/15/2006 9:34:40 AM]

164



file:///C)/dummy/0306ANTI.TXT

165
term "rhabdomyol ysi s" to our product | abeling.

DR. FOLLMANN: Did you have any data using
other clinical trials where we could conpare the
two groups for this?

DR BOUCHER: In terns of CPK?

DR. FOLLMANN: CPK and rhabdomyol ysi s.
This is, you know, uncontrolled data and it is hard
to interpret the rates.

DR VIGLIANI: Could | have slide 199,
pl ease?

[Slide]

VWhen we | ook at the conplicated skin/skin
structure infection studies, we had two Phase |1
studies at 4 ng/ kg, what we found there was
patients with el evated CPK adverse events, 2.8
percent in the daptonycin group and 1.8 in the
conparator, and less than 1 percent discontinuation
rate, in the S. aureus bacterenia and endocarditis
trial the data presented have denonstrated a hi gher
rate of adverse events of CPK el evations, 6.7
percent in the daptonycin group and a slightly

hi gher rate of discontinuations, 3 patients
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di sconti nui ng.

When we | ook at the other studies--|I
menti oned we have additional studies |ooking at
patients treated at the equivalent of 6 ng/kg, we
saw a sinilar rate of adverse events to what we saw
in the S. aureus because study with 5 percent
havi ng adverse events of CPK el evati on and about 2
percent of patients discontinuing due to CPK
events.

DR. BRADLEY: One l|ast, very quick
question. On slide C60, back to Dr. Boucher, the
time to clearance of S. aureus bacterem a, although
the nedi an between dapto. and the conparator was
very small, 5 versus 4 days, actually the revealing
aspect is that MRSA was 8 days with dapto. and 9
with the conparator, suggesting that MRSA not only
is nore resistant but it nay have other virul ence
factors, as alluded to in the first presentation.
Actual Iy, community-associ ated MRSA may be a
completely different organismin terns of how we
| ook at cure conpared to sonmething like Strep

pneuno. where there is resistance but not increased

file:///C)/dummy/0306ANTI.TXT (166 of 323) [3/15/2006 9:34:40 AM]



file:///C)/dummy/0306ANTI.TXT

virul ence. Can you comrent on the | arge
di fferences between days to cl earance of the MRSA
and t he MSSA?

DR. BOUCHER: That is a very interesting
question, Dr. Bradley. You know, when we | ooked at
these data and we found it particularly inpressive
that we saw this difference given that the
conparator patients got 4 additional days of
gentamicin. | think we m ght ask Dr. Chamnbers if
he m ght like to comment as an expert on sort of
the larger picture here.

DR. LEGGETT: Chip, that was going to be
my question too. The other one is how many of
these fol ks were conmunity acquired versus hospita
acqui red and, you know, what is going on in terns

of that?

DR. CHAMBERS: Yes, you put your finger on

a very key issue in terms of mcrobiologic
response. Let ne say first that | amnot certain
that it is entirely due to virul ence accounting for
it, although it well may. | think it probably

reflects nore what one nay see--and it mght partly
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expl ai n why vanconycin conpared to beta-lactans is
i nefficacious relatively speaking, as | alluded to.
I'n mcrobiology and treatment of infectious
di seases even if you have organi sns that | ook
susceptible to the sanme drug, organisns that tend
to fail and are resistant generally have a higher
failure rate associated with them and a resistance
that you probably cannot neasure.

So, | think that that is what we are
starting to unveil now that we have a conparator to
vanconycin, that this is a group of organisns that
are MRSA but they are drug resistant in terns of
their biology, and they are probably resistant to a
variety of drugs that, were we able to test themin
a model like this nodel infection system we would
be able to reveal that resistance.

Wth respect to the community MRSA data, |
don't know that vancomycin is any different with
respect to inpatient or outpatient, and | am
certainly not able to speak to the isolates in the
st udy.

DR VIGIANI: | would like to ask Dr.
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Al der to address the issue of conmunity MRSA, but |
wanted to also clarify one point about the rhabdo.
because | didn't fully answer your question. There
were no reports of rhabdomyolysis in any of our
other clinical trials, in answer to your question
Al so, the patient in the S. aureus because and
endocarditis trial, although the event was reported
as rhabdo., this patient had a normal serum
creatinine and no evidence of rhabdomyol ysis.

DR ALDER  Part of the question on
community MRSA was potency and efficacy agai nst
these types. Wthin the clinical trial itself and
the pre-specified design we have not yet delineated
community MRSA versus hospital acquired, although
the study itself was certainly designed to enrich
for hospital acquired. W do have a nunber of
foll owup studies |ooking at agr, PVL, etc. W do
have two pieces of data, however, that show that
daptomycin is equally potent and effective agai nst
community MRSA. Slide up, please

[Slide]

This is a surveillance study of 200
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community MRSA S. aureus isolates. Wat is being
shown here is that daptonycin still maintains
pot ency and potency range equal to that of the
hospi tal -acquired MRSA or any other S. aureus, for
that matter, with 100 percent of the isolates
consi dered suscepti bl e even under the current
susceptibility guidelines.

[Slide]

In addition, when we further delineate by
confirmed virul ence factors, and the key one is PVL
positive as well as agr, daptonycin nmaintains
potency by both MC50's MC90's and cidality. 1In
addition, fromthe core presentation that we gave
with the serially passaged isolate and the response
in animal nodels, that was community MRSA, m2
strain.

DR LEGGETT: By the say folks, | know you
are all getting hungry but |I figured if we asked
the questions nowit will nmake the afternoon go
shorter, but we will go on break before the FDA
presentation. Al an?

DR CRCSS: | have two fast questions.
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The first one is for Dr. Vigliani. | noticed that
about 7 percent of the conparators did not receive
gentamicin. Although it is probably a very snal
nunber, | was just wondering did they have equally
adverse effects in terns nephrotoxicity.

DR. VIGIAN: Thank you. Could I have
the slide up, please?

[Slide]

You are right, there were 8 patients who
did not receive gentamicin in the conparator arm
We | ooked specifically at adverse events of rena
toxicity in the patients who did receive gentamicin
and those who didn't receive gentamcin.

On the right-hand side what you see are
the 100 conparator patients who did receive
gentamicin, and on the left the conparator patients
who did not receive gentanmicin. Wen you | ook at
adverse events of renal inpairnent, we found that
21 or 19.4 percent of patients on conparator who
received gentamicin had a renal inpairnent adverse
event in conparison to none who did not receive

gent ami ci n.
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We al so, interestingly, |ooked at success
at test of cure because while this was not a
comparative study to determine the efficacy of
conparator agents with and without gentam cin, we
did have 8 patients that we coul d observe. What we
found was that 2 patients who did not receive
gentam cin, or 25 percent, had success at test of
cure in conparison with 46 or 42.6 percent of
patients on conparator who received gentanicin.

So, there was a higher efficacy with the
conbi nati on of gentanmicin.

To further answer your question, there was
al so one patient who received gentanicin who al so
recei ved daptonycin because, as part of the
| eft-sided endocarditis anendment, gentam cin was
all oned for patients also in the daptonycin arm who
had | eft-sided endocarditis. Next slide, please.

[ Slide]

It turns out that one patient who received
concomitant gentanicin with daptonmycin did have a
renal inpairnent adverse event and was al so the one

Success.
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DR LEGGETT: A followup to that rea
qui ck, the renal inpairnment pre-study definition
was what? | assume it was post hoc nephrol ogy that
you showed us with the Kapl an- Mei er curve.

DR VIGIAN: W |ooked at patients based
on their baseline renal function and divided them
into categories of greater than 80, 50-80, 30-50
and | ess than 30.

[Slide]

If we | ook at those categories and then
|l ook at the shifts in creatinine clearance on
study--this is a sonewhat complicated table but on
the left you have the daptonmycin and conpar at or
patients who started at baseline greater than 80,
50-80 or 30-50--remenber, patients |less than 30
were excluded, just to correct nyself--and then
conparator patients, and we | ooked at patients who
shifted to a worse category of creatinine
cl earance. What you see is that 11 daptonycin
patients versus 23 conparator patients shifted from
a normal, or greater than 80 category of creatinine

clearance to a | ower category of 50-80. You can
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see the correspondi ng other changes. For patients
starting at 50-80, there were 5 daptomnycin patients
versus 14 who went to 30-50. 1In addition, of the
patients who started in the worst category of
creatinine clearance, 30-50, there was one

dapt onmyci n patient who went to |less than 30 and 7
conparator patients who went to | ess than 30.

DR LEGCETT: Al an?

DR. CRCSS: So, if | could ask ny second
question, Dr. Boucher, in the docunentation that we
recei ved ahead of tine there was reference to a
Phase Il study of daptonycin in bacterem a | ooking
at three different doses of the drug. The study
was halted because of slow enrollnent. There is no
i ndi cation of how many patients were there. But
there was sone statenent as to which dosage groups
did as well as conparator and which ones didn't.

In that paragraph it states that the group that
received the 6 ng/ kg every 24 hours did not do as
wel | as the conparator--again, assuming that we are
dealing with small nunbers. What happened between

that Phase Il study and this study that nade you
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fix on the 6 ny/ kg dose?

DR BOUCHER: Thanks, Dr. Cross. There
are a couple of points to be made about that Phase
Il study. The groups were very small. There were
three different doses tested, and the nunber of
patients with bacterem a was small. The analysis
of the failures in that study showed that there
were a nunber of conplications, including surgica
di sease that wasn't adequately addressed.

A nunber of things added to the dose
rationale to proceed with 6 ng/kg both from an
efficacy and a safety perspective. The data was
that 6 ng once a day was likely to be safe. Dr.
Al der will coment on the preclinical data that
really supported the 6 ng/ kg dose as the
appropri ate dose for endocarditis.

DR. ALDER There was a variety of
interlocking data that led us to the 6 ng/ kg dose:
Preclinically the rapid cidality and penetrati on;
efficacy in a nunber of animl nopdels that
simul ated 6 ng/ kg exposures; and then a variety of

phar macodynam ¢ nodel s, including one that | wll
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show here, which is an in vitro pharnmacodynanic
nmodel .  Slide up, please.

[Slide]

This is fromM ke Rybak's lab. The power
of this nmodel is that it sinmulates human Crax, AUC
and half-life in a biochanber in which a sinulated
endocardi al vegetation is imersed. So, it is
about as cl ose as one can get to human endocarditis
but using punps and chanbers rather than the body.

The doses that were sinulated were 4
mg/ kg, 6 nmg/ kg and 8 ng/ kg with correspondi ng
Cmax's of about 58, 95 and 120 8-hour half-lives in
each case. What is being shown is the | og CFUs
recovered fromthe sinulated vegetations on the Y
axis. So, we start out at about 106 CFUs per gram
of vegetation, and an untreated progresses to about
108 over 4 days. At 4 ng/kg there was a rapid
fall-off in CFUs. Again, that is an overal
exposure of just over 400 ncg/m. But then there
is some regeneration of S. aureus isolates. To
antici pate another question, no, these isolates did

not have reduced susceptibility. They still had
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the original MC value of 0.5. At 6 ng/kg and 8
nmg/ kg there was conplete eradication to the limt
of detection and there was no additional benefit at
an 8 ng/ kg dose, for exanple, conpared to a 6 ngy/kg
dose. At the tinme that this study was designed in
conjunction with the FDA, we had hunan data up to 8
mg/ kg but not beyond. The 6 ng/kg dose was based
on efficacy and safety together

DR. LEGGETT: o ahead, Al an

DR CRCSS: Just to follow up on that
slide, the limt of sensitivity of that test was
100 CFUs?

DR ALDER 100 CFUs per sinul ated
vegetative- -

DR. CRCOSS: Ckay.

DR. BRADLEY: Another quick question about
the CPK el evation and safety. Certainly, the rate
of CPK el evation doesn't appear too much greater
than the background, but for those people who ended
up having CPK el evations, as you showed on slide
C- 102, the elevation seens to be fairly high as

though there is sonme underlying genetic factor or
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co-norbidity or predisposition to those who are
susceptible to an el evated CPK actually having this
side effect. | amcertainly used risk/benefit
assessnent, and this is certainly a severely il
popul ation, and we certainly take nore risks in
this particular population. If |I were to have to
use daptonycin for Dr. Corey's two year-old child
would like to be able to explain to himthe
mechani sm of CPK el evation. Do you have any
insight into what nol ecul ar events are occurring to
cause this?

DR. VIGIANI: On a nolecular basis, | may
actually ask Dr. O eson to comment and then | am
going to ask Dr. Drusano, who has done sone
i ndependent work | ooking at risks, PK/PD risks for
CPK el evation, to coment further. Thank you

DR OLESON: M nane is Dr. Rick O eson,
and | amvice president of non-clinical devel oprment
at Cubi st Pharmaceuticals. Wile we haven't
identified exactly what the putative target is in
terns of the skeletal nuscle effects, what we do

know is that the effects are very specific to that
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type of nuscle, skeletal nuscle. Because of a |ot
of studies we have done--nd this is a large

mol ecul e, as you know, a 13 amino acid cyclic ring
nmol ecul e as Dave Matthews showed initially, it does
not appear to penetrate inside manmalian cells.

So, its effect, we think, is related to an
interaction with the cellular nmenbrane and it is
specific to skeletal rmuscle since we see no effect
in any other type of muscle such as cardiac or
snmoot h nmuscle, particularly in ternms of histol ogy.
There are a nunber of animal studies up to six

mont hs in duration.

There is a basis for why we think this, as

data shows across aninmal studies as well as humans
in terms of CPK increases and what we consider the
m | d rhabdonyol ysis in that the rhabdonyolysis is
reversible very readily once a patient is taken off
therapy. That is because this interaction with the
menbrane is likely to be nediated through a repair
process which has now been identified to be

i mportant in muscul ar dystrophy patients, which is

call ed the nenbrane patch repair process. It is
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hi ghly effective and highly able to cause that
interaction to be reversed and repaired.

DR. DRUSAON: Hi. Dr. Bradley, we did
sonme | ooking in a pharnmacodynani c sense at the
concentrations of daptomycin. Because of sone
previous work by Dr. Oeson and Dr. Talley that
| ooked at schedul ed admi nistration, they could show
quite clearly that once daily adninistration caused
| ess danage than twice a day administration of the
sanme total daily dose, indicating that it was
likely that trough concentrations or tine above a
certain level would be the thing that woul d be
driving this particular type of adverse event.
Could | have ny slides, please? There are only
t wo.

[Slide]

The first thing that we did was to take a
| ook at the actual observed trough concentration
data. W looked with a recursive partitioning
algorithmand identified a trough concentration of
| ess than 25.7 or greater than or equal to 25.7 as

putting patients into different risk categories.
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We | ooked at it continuously in a logistic
regression. W looked at it categorically in a
logistic regression. W |ooked at it continuously
in a Cox nodel and this one picture is in a
stratified Kapl an-Mei er, and what one can see is
that once one is above 25.7 or equal to that there
is a much different risk of having a CPK el evation
and the tine to CPK elevation is nuch shorter in
this circunstance

To then put it into further perspective in
terns of dose since that did come up as a previous
question, what we did is we took all of the
avai | abl e daptomycin concentration tine data from
the trial. W perforned a popul ation
phar macoki neti ¢ anal ysis using a non-paranetric
adaptive grid type approach. W then took the nean
paraneter of that covariance matrix and we did a
nunber of different Monte Carlo simulations. |If
you could put the next slide up, please?

[Slide]

So, we |ooked at 4, 6, 8, 10 and 12 ny/kg.

In the middle colum, where it says Cnn, what you
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see is that this is the rate at which drug
concentrations would be predicted to hit or exceed
25.7, and you can see that at 4 it is about 3.7
percent; 7.3 percent at 6; up to 16 at 8; al nbst 25
at 10; and al nost 33 percent at 12. W then had
the probability of a CPK el evation so we corrected
the nunber of patients that would get a Cmin
exceeding or equal to 25.7 into a probability and
so it was 6 percent at the 6 ng/kg dose, which
correlated nicely with the observed findings. At 8
it goes to 9 percent; at 10 it goes to al nbst 13
percent; and at 12 it goes to 16 percent.

And, 4 ng/kg was sinulated to provi de sone
ki nd of external validation. What we see is a
probability of 3.7 percent at 4. Wen you | ook at
the published conplicated skin and skin structure
study from Cl D, what one sees in this circunstance
is that overall 2.8 percent of patients actually
wound up having CPK el evations, lining up
reasonably well with the predicted 3.7. W
actually can predict the anount really due to CPK

as being about 1.4 percent at a dose of 4 and that,
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again correlates quite nicely with the 2.1 percent
dapt omyci n treatnment energent drug-rel ated CPK
events in the skin and skin structure study. So,
this provides at least a little guidance as to what
ki nd of safety burden one takes on as the doses go
from6 to 12.

DR BRADLEY: Thank you very nuch.

DR LEGGETT: Dean?

DR. FOLLMANN: Dr. Alder presented a
slide, C-80, which | ooked at the wild-type
distribution of staph. isolates and he concl uded
that there was a very | ow percentage, 0.06 percent,
that had M C greater than 2. Later on you tal ked
about how the reagents were varying at some point
intime and this caused a dip in your trend plot.

I was wondering if thought had been given to

whet her those 17 could really be just fal se
positives. Was there replicate testing done of
these isolates, or were they genetically sequenced,
or was sonething el se done, or could these be fal se
positives?

[Slide]
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DR ALDER In total | think your question
relates to the reliability of the data, especially
around the MC 2's. | wll specify that the bottom
hal f of this table, global surveillance studies,
especially from 2002 through 2005, are extrenely
hi gh quality, high nunbers in which the MC 2's are
retested and reconfirmed.

Now, the testing nedia issue that | tal ked
about occurred for about 18 months, enconpassing
the back half of 2003, all of 2004 and nmedia lots
in the front half of 2005. However, for those
fol ks who run clinical mcro. |abs, you know t hose
lots of nedia will hang around much | onger than
just the release date. Media with 40 percent
decrease in cal ciumwas apparently enough to
trigger a shift within the mddle of the
distribution curve and not a distinct pattern but a
pattern in which the 0.5 s and the 0.25" s--there is
a correspondi ng decrease in the 0.25 s and an
increase in the 0.5 s. This is the same data cut
for MRSA fromthe surveillance. So, there was |ow

calciumfromthe back half of '03 through the front
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hal f of '05 and that registered nost promnently
here, in the nmiddle of the distribution curve. The
testing was still within QC but on the very high
end of the QC. That is what led Dr. Jones to
re-investigate. The MC 2's down here, the green
di anonds, are prosecuted vigorously. Any tinme an
isolate registers a 2 it is retested in defined
cal ciumnedia. So, we have high confidence in the
proportion of MC 2's.

DR LEGGETT: Steve?

DR EBERT: A followup question for Dr.
Al der, you nentioned that there were sonme nutations
that occur that result in elevated daptonycin M Cs.
Do you have mutational frequency on sone of those?

DR. ALDER Yes, | have to clarify that
what we have at this point are nmutations that are
associated with M C increases. W do not have
cause and effect. For exanple, with the nprF
nmut ati on we do not know if that results in any
up-regul ation or not at this point although we are
prosecuting that.

What we do know fromin vitro selection
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studies is that the single pass resistance
incidence is extrenely |ow for daptonycin and,
basically, at 4 times the MC to |less than the
limt of detection, 108, 109, 1010, basically to the
limt of the nunber of bacteria that can be
assayed.

DR EBERT: The reason | ask is that for
the AUC M Cs that you | ooked at, the target val ue
was ained at a 3-1og reduction in CFUs, if |
renenber correctly. | amwondering if the presence
of sonme of those resistant subpopul ations is | ower
than that and whether that would be a sensitive
enough measure. You are looking at it froma
di fferent outconme neasure as opposed to energence
of resistance.

DR ALDER  Could you clarify your
guestion? | amnot follow ng you

DR. EBERT: Well, your data with the AUC
M C of 540--

DR. ALDER | think you were saying it
wasn't sensitive enough?

DR EBERT: Right. It was |ooking at a
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3-10g reduction, 99.9 percent kill. [If, on the

ot her hand, your subpopul ation of potentially
resistant organisns is maybe 1 in 106 there stil
may be a potential for energence of resistance that
woul d not be detected by aninmal studies that use a
much | ower inocul um

[Slide]

DR ALDER This is the data shown in the
core presentation. The point here is this is the
mv2 serially passaged strain. So, this is
genetically consistent fromthe MC 1 through 16,
and by whol e genone scanning there are two or three
changes in this population, nprF nutations at |ow
|l evel MCs; two, yycG that begin at 4 and above;
and then what | didn't tal k about but at very high
M Cs there can be rpoB in conjunction with rpoC
mut ati ons. That has happened only in the lab. In
fact, those isolates with the double nutation
becone crippled for growth and virul ence, which may
represent a biologic gap on M C increases.

So here, with the MC 1's and 2's, they

were treatable at AUCs | ess than 300. W chose a
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3-1o0g reduction as a nore stringent criterion
Most often one will see static response or in sone
cases 80 percent of Emax, which varies over the
board here. W wanted very stringent criteria.
But we have seen a very unique pattern at the
hi gher M Cs where linearly nore drug is needed.
MC 2, 1 and in fact lower than 1 fromthe clinica
data are all treated at about the same AUC. Now,
as far as selection rate, within these popul ations
that is an unknowabl e.

DR. EBERT: The other question, hopefully,
will be alittle easier. There is a lot of
concern, of course, about using drugs |ike
vanconycin and the fact that there may be sone
down-regul ati on of autolytic capacity which may
lead to tolerance. So, ny question really is
directed towards not the static effects of these
agents but their bactericidal nature. D d you
track either with daptomycin or vanconycin, either
with the strains that had the el evated M Cs or
ot her isol ates whether there was a di m ni shed cida

capacity for either drug?
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DR ALDER We did do bactericida
activity assays on the isolates fromthese 7
patients, both baseline and then post baseline.
Slide up, please

[Slide]

This is the sane format as the nouse thigh
experinment, except here this is purely in vitro at
8 ncg/m. Wiy 8? Because that is approxi mtely
the trough level in nost patients, although in
these 7 patients they tended to have hi gher AUCs
and troughs than the norm The rule is that one
must achi eve greater than 3-1og reduction within 24
hours to get classified as bactericidal
Dapt onyci n did achi eve bactericidal activity, not
in the 24 hours but in the 4-hour tine frame. So,
daptomycin maintained rapid cidality against these
i sol ates, both baseline and post baseline, nore
than 3-10g reduction.

For vancomycin we haven't followed up for
those M C 2 isolates, but vanconycin in a typica
cidality curve will perhaps just cross 3-1o0g

reduction at 24 hours at 4- or 8-fold the MC.
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DR EBERT: Thanks.
DR LEGCGETT: Thank you. | would like to
thank all the presenters this nmorning. Let's go to
lunch and try to nmake it back by 1:15. Thank you
[ Wher eupon, at 12:25 p.m, the proceedi ngs

were recessed for lunch, to reconvene at 1:15 p.m]
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AFTERNOON PROCEEDI NGS

DR LEGGETT: As sort of the way | would
like to handle this afternoon for those menbers of
the conmittee that have to | eave early, the voting
menbers, | amgoing to turn the discussion a |ot
around--there are obviously other things to
di scuss, but a lot around the questions that we are
going to be asked at the end which we are going to
have to vote on. So, when people have things to
di scuss, the ones who need to | eave early, you can
sort of front-load what you have to say so that you
can mark down your votes or pass themto Cathy if
you need to go. But | am hoping that we can end on
time today.

In view of that, | would like to read the
open public hearing script. Both the Food and Drug
Admi ni stration and the public believe in a
transparent process for information gathering and
deci si on-naki ng. To ensure such transparency at
the open public hearing session of the advisory
committee nmeeting, the FDA believes that it is

important to understand the context of an
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i ndi vidual 's presentation.

For this reason, FDA encourages you, the
open public hearing speaker, at the begi nning of
your witten or oral statenent to advise the
conmittee 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
payment of your travel, |odging or other expenses
in connection with your attendance at the neeting.
Li kewi se, FDA encourages you, at the begi nning of
your statement, to advise the conmittee if you do
not have any such financial relationships. If you
choose not to address this issue of financial
rel ati onshi ps at the begi nning of your statenent,
it will not preclude you from speaking.

I's there anyone interested in presenting
at this public session? If not, why don't we
proceed with the FDA presentations?

Food and Drug Adninistration Presentation
Effi cacy Results

DR SORBELLO  Good afternoon.
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[Slide]

| am Fred Sorbello. | ama nedical
of ficer working at the FDA in the Division of
Anti-Infective Qphthal nol ogy Products. | am going
to present sone of the findings and observations of
the FDA review teamin terns of the efficacy data
for this suppl enent.

[Slide]

In terms of overview, ny comments will be
related to the all-coners popul ation, the
endocarditis experience and sone coments on

mortal ity data.

[SIide]
So, | would like to first begin with sone
comrents on the all-coners population. In terns of

the all-comers, there are several issues to note.

[Slide]

It is inportant to keep in nmind that the
target population is really pathogen driven and
that patients were enrolled in the study having at
| east one positive blood culture for S. aureus.

This was really irrespective at enroll ment whether
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they had endocarditis or other underlying clinica
entities. The statistical approach to the study
was powered solely for the all-comers popul ation
and was not powered with respect to the fina

di agnosi s, clinical subgroups or the endocarditis
experi ence.

In terms of risk factors and baseline
di sease characteristics that were identified, there
were two that were considered inportant, very
inmportant in terns of the FDA review team One was
the high frequency of infections in both treatmnent
groups within 30 days of enrollment which was
approxi mately 74 percent. The second was the high
frequency of surgery in both treatnent groups
within 30 days of enrollnent which across both
groups aver aged about 36 percent.

The reason that the review team had
concerns about these two risk factors is that they
seened to provide evidence of an underlying
het erogeneity in this all-coners population in
terns of potential inciting infections for

st aphyl ococcal bacterenia, potential portals of
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entry for staph. to gain access to the bl oodstream
and the potential role of some of the surgica
i nfections or surgical procedures to really serve
as forns of adjunctive treatnent which could have
inplications in ternms of prognosis for patients and
the all-comers, and certainly as you get into the
clinical subgroups.

[Slide]

Sone conmments in terns of the fina
di agnosi s assessnents, as we heard earlier today,
these were determned by the IEAC in a blinded and
retrospective fashion but, again, it is inportant
just to note that the I EAC did have access to
results of central echocardi ography and these
results were not available to the investigators who
were prospectively nanagi ng the patients. Al so,
there was no requirenent for systenmatic assessnent
of all patients for evidence of netastatic foci of
infection. The investigators were certainly
trained to | ook for netastatic foci and be vigilant
for thembut there was no requirement to do any

type of diagnostic inmaging scans. The decision was
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really nade on an individual basis by the

i nvestigator, and the extent of that type of
eval uati on was al so at the discretion of the
i ndi vi dual investigator.

[Slide]

I wanted to make some comrents next about
the approach to characterization of the all-coners
popul ation. As was discussed earlier this norning
and as was shown in the pie diagramof the slide,
the all-conmers popul ati on was assessed in the sense
that each patient's likelihood of endocarditis was
assessed using nmodified Duke criteria. In this
manner, the all-comers popul ati on appear ed
relatively honbgeneous in that about 77 percent of
the subjects had either definite or possible
endocarditis.

But as | alluded to earlier, in terms of
| ooking at the original case report forms, going
through the patient profiles of this all-coners
group, again, it becane evident that there was
het erogeneity and, again, nany patients had

infections within 30 days of onset of the

file:///C)/dummy/0306ANTI.TXT (196 of 323) [3/15/2006 9:34:40 AM]

196



file:///C)/dummy/0306ANTI.TXT

197
bacteremi a. They coul d have served as a potentia
portal of entry for staph. to gain access to the
bl ood and really served as a basis for the review
teamto do a post hoc analysis just to see what
potential portals of entry could be identified
because this informati on was not conpiled in a
prospective manner in the course of the study.

Based on our post hoc anal ysis, about 54
percent of patients had at |east a potential porta
of entry. The two |argest groups involved either
skin and soft tissue infections or catheter-rel ated
infections. The other 46 percent either had no
portal identified or there was insufficient
information for us to nake a deternination of what
the portal m ght be.

[ Slide]

I wanted to nove at this point to sone
comrents about the efficacy data. What | have
tried to sunmarize in this table is sponsor's
efficacy data in terns of the | EAC success rates at
test of cure in the all-coners popul ati on and t hen

in the final diagnosis clinical subgroups.
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I just want to bring up a couple of
issues. In terns of sanple size, the all-coners
was fairly sized with 235 subjects in the ITT split
into the two treatnment arnms. But when assessed in
relation to the clinical subgroups, these fina
di agnosi s subgroups, there is a progressive decline
in the nunber of cases when you go from bacterenia
into the endocarditis experience.

In terms of the endocarditis experience,
the size of the left- and right-sided | E subgroups
tends to be alimting factor in attenpting to
really understand the perfornmance and efficacy of
study drug. There is insufficient statistica
power to draw any neani ngful inferences regarding
the performance of either drug in those subgroups.
The other issue to note is that the overall success
rates, both in the all-comers population and in the
subgroups thensel ves, were | ow.

[ Slide]

In followup to the efficacy data, the
teamtook a | ook at sone data on failures and on

reasons for failure in the all-coners population to
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see if we can gain further insight into the
performance of the study drugs. This table
summari zes a conpilation of the | EAC reasons for
failure. O the 111 failures, subjects who failed
in this study, there were 229 reasons and obvi ously
some patients had multiple reasons for failure
i dentified.

But anong those reasons for failure, the
review teamwanted to focus upon a topic that has
al ready been di scussed earlier today which is
persi stent/rel apsi ng staphyl ococcal infections. In
the analysis that was described earlier this
nmorning there were 30 patients with persistent or
rel apsing PRSA infections, 19 in the daptonycin
group and 11 in the conparator group

[Slide]

As a followup to the sponsor's data on
failures that we | ooked at, the FDA revi ew team
conducted its own analysis of the failures due to
persi stent/rel apsi ng staphyl ococcal infections in
this all-coners population. In the daptomycin arm

two additional patients were identified in the
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course of the FDA review. One was a 27 year-old
male with a history of drug use who experienced a
rel apse at day 85 post end of therapy. The second
was a 54 year-old Caucasian nmal e who was deened a
clinical and micro. failure by the investigator
after having 6 days of persistently positive bl ood
cul tures.

But there are a couple of inportant trends
that | wanted to point out fromthis table. First,
the total magnitude of PRSA infections in the
dapt omyci n group was al nost twice that of the
comparator, and the frequency of
persi stent/rel apsi ng staphyl ococcal infections,
when stratified by clinical subgroup, reveal ed that
anong patients with endocarditis there were nore
cases of persistent/relapsing infections in the
dapt omyci n group, and anong patients with
bacterem a there were nore persistent and rel apsing
i nfections anongst patients in the daptomycin
gr oup.

Finally, when this data is assessed in

terns of the oxacillin susceptibility of the
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basel i ne pat hogen, the frequency of persistent and
rel apsi ng staphyl ococcal infections in the
dapt omyci n group was simlar anbng subjects whose
i solates were either methicillin-susceptible or
methicillin-resistant, 12 and 9. \Whereas, in the
comparator arm nmost of the persistent and rel apsing
st aphyl ococcal infections were confined to patients
with nmethicillin-resistant staph. infections, 9
cases versus 2.

[ Slide]

Anot her issue of concern to the review
team was the issue of patients who devel oped
increasing MCs or shifting of MCs from baseline
to higher levels during the course of treatnent
with study drug. This table sumarizes the
patients in each treatnment group with blood culture
i solates that exhibited increasing MCs from
basel i ne during therapy, along with the outconme at
test of cure by the IEAC, which is the primary
effi cacy endpoint for this study.

There are a coupl e of observations that |

wanted to point out fromthis data. There were 96
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patients in the conmparator armfor whomfull MC
central data was available and 4 of them had

i solates of S. aureus that exhibited increasing

M Cs to either vanconycin or daptomycin. Three had
a hi ghest vanconycin MC of 2 and one had
increasing MCs to both drugs from baseline. O
those 4 patients, at test of cure there were 3
successes and 1 failure. Anmpong the 113

dapt omycin-treated patients for whomthere was full
central MC data, there were 9 subjects for whom
their baseline S. aureus isolate exhibited a shift
when increasing MC to either vanconycin or

dapt omycin or both during the course of the study.
Three had increasing MCs to vanconycin and 4 had
increasing MCs to daptomycin, and 2 patients had

increasing MCs to both drugs.

O note, of the 9 patients, there was only

1 success and 8 failures at the test of cure. This
included all patients in the daptomycin-treated arm
whose isol ates exhibited increasing MCs to

dapt omycin whil e receiving daptonycin therapy.

Thus, anong all subjects for which we were
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able to discern full MC data that was avail abl e
through central |ab and whose S. aureus isol ates
exhi bited increasing MCs to study drug during the
course of treatment, the treatnent failures at the
primary efficacy endpoint at test of cure were
predom nantly limted to patients treated with
daptomycin, and particularly involved subjects who
devel oped increasing MCs to daptomnycin during the
course of daptomycin therapy.

[ Slide]

I want to just summarize a coupl e of
poi nts about the all-conmers before I nove on.
First, it is apparent that there was significant
het erogeneity anongst the subjects in the
all -coners popul ati on. Second, when the all-comners
popul ati on were assessed in terns of the clinica
subgroups, the final diagnosis subgroups, the snall
sampl e size, the insufficient statistical power and
the | ow efficacy rates make eval uati on of the
performance of study drug problematic.

In terms of PRSA infections, they

accounted for nore failures anong
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dapt omyci n-treated than anobngst conparator-treated
subj ects and the all-conmers population, and this

i ncl uded nore persistent and rel apsing

st aphyl ococcal infections in the daptomycin arm
anong subjects with bacterem a and anpbng subj ects
with endocarditis.

The finding of staph. isolates that
exhi bited shifting to increasing MCs from
basel i ne, increasing MCs to daptomnycin,
particularly patients who recei ved daptomycin
t herapy, was associated with failure at the prinmary
ef fi cacy endpoint at test of cure.

[Slide]

I would like to shift with a few comments
about the S. aureus experience.

[Slide]

I will begin with a table which summari zes
some of the sponsor's efficacy data in terms of the
I TT and per protocol for subjects who were
identified by the | EAC as having S. aureus
endocarditis. There were 53 such subjects in the

ITT and 33 in the per protocol popul ation.
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Fromthis table | just wanted to point out
a couple of issues. First, when assessed in terns
of left- versus right-sided di sease, the overal
total nunber of subjects in each group is snall.
The point estimates for success are |ow and there
is insufficient power to nake any statistically
meani ngf ul concl usi ons about study drug
per f or mance.

Then, when right-sided endocarditis is
assessed in terns of conplicated and unconplicated
di sease, those subjects consist of fewer patients.
There are 6 or | ess observations in each cell in
terns of success for those 2 categories. Again,
the small sanple size and | ack of statistical power
make it difficult to make any neani ngful inferences
about the performance of study drug in those
subgroups.

[ Slide]

I wanted to nake a few comments about
echocar di ography because echocar di ography was
performed in alnost all patients in the study,

except one patient who |l eft against nedical advice
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after two days and did not have an echo perforned.
As was described earlier, the echocardi ograns were
performed locally and then they were sent for
re-interpretation to the central echo lab for
review and interpretation and possible
re-interpretation.

This slide depicts a schematic to allow
you to track sonme of the echocardi ography results
as interpreted by the central and the |ocal echo
| abs. Again, there were 53 subjects who were
i dentified as having endocarditis and of those 53,
34 had a positive central echocardi ogram 18 had
negative central echocardi ograns; and then there
was the one where it wasn't performned.

O note, of the 34 patients with a
positive central echo, 10 had correspondi ngly
negative |l ocal echo interpretations and this
included 8 subjects with | eft-sided endocarditis.
The reason this is inportant to keep in mnd is
because part of the protocol-specified definition
of left-sided endocarditis was that patients had to

have positive echocardi ographic findings involving

file:///C)/dummy/0306ANTI.TXT (206 of 323) [3/15/2006 9:34:40 AM]



file:///C)/dummy/0306ANTI.TXT

207
aortic or mtral valves, but that requirenment was
not established for right-sided disease. O the 18
subjects with a negative central echo, 8 of them
had correspondi ngly positive | ocal echo
i nterpretations.

So, these discrepancies in the
interpretation of the sanme echocardi ogram by the
central and the local |ab rai sed concern anongst
the review team about the specificity and even the
reliability of the endocarditis diagnosis and sone
of the patients that were included in the
endocarditi s experience.

[ Slide]

As a followup to that schematic, it
creates some issues as far as trying to interpret
the efficacy of drug. This table summarizes the
| EAC success rates at test of cure by various
echocardi ographi c findings. The first rowis the
53 patients identified by the | EAC who had a
di agnosi s of endocarditis and the success rates at
the test of cure were 36 percent versus 32 percent

i n conparator and daptonycin respectively.
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In trying to anal yze and understand the
endocarditis experience, the review wanted to try
to see if we could delineate a subset of those
pati ents who had echocardi ographical ly denonstrabl e
ei ther valvul ar vegetations and/or perforations
that would be attributed to endocarditis. As you
see in the table, depending on whether you use
central echo lab results or local echo lab results
or a conbination, you see both a drop in the nunber
of patients from53 and a drop in the success
rates, but you al so see contrasting success rates.
If you utilize all subjects with a positive centra
echocardi ogram regardl ess of how the | ocal was
interpreted, you are down to 34 patients fromthe
original 53 and the success rates at the test of
cure were 35 percent versus 28.6 percent in favor
of conparator. On the other hand, if you utilize
all positive |local echocardiograns regardl ess of
the central interpretation, you get a contrasting
conclusion in the sense that the conparator was
36.8 and daptonycin was 10 points better at 46.1

So, again, it created sone difficulty and probl ens
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intrying to interpret the endocarditis experience.

[Slide]

I would like to just nove on with a couple
of nortality-rel ated comments.

[Slide]

This is a table which depicts all-cause
nortality, a sunmary of that for the all-coners
stratified by the time points of deaths up to 42P
whi ch woul d be 42 days after end of therapy so
basically 6 weeks after end of therapy as a tine
point, then all the deaths to the end of the study,
and stratified by clinical subgroups.

I just wanted to point out again a couple
of things. Nunber one, the overall percentages of
deaths in each treatnment armat both of the tine
points were simlar. But when you focus on the
clinical subgroups what you find is that there are
more deaths in the daptomycin treatment arm at both
time points in subjects with bacterem a, whereas
there are nore deaths in the conparator group at
both tine points in subjects with endocarditis.

[Slide]
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As a followup to the data previously
present ed about patients experiencing shifting MCs
and increase in MCs from baseline to higher MCs
during the course of treatnment with study drug, we
wanted to try and take a ook at the relationship
of increasing MCs to the issues of persistent and
rel apsi ng staphyl ococcal infections and death. It
is noteworthy that only anbng daptonycin-treated
subj ect s whose staphyl ococcal bl ood culture
i solates exhibited shifting and increasing MCs to
dapt omyci n, vanconycin or both drugs we observed
persi stent and rel apsi ng staphyl ococcal infections
and in sone cases death. |In particular, of the 6
dapt omyci n-treated patients whose bl ood culture
i solates exhibited increasing MCs to either
daptomycin or to daptonycin and vanconycin, al
those patients devel oped persistent and rel apsing
infections and there were 2 deat hs.

In contrast, in the conparator-treated
subj ects who had bl ood culture isolates that had
increasing MCs to daptomycin, vanconycin or both

drugs, none of those subjects devel oped persi stent
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or rel apsing staphylococcal infections and there
were no associ ated deat hs.

I just wanted to rmake one final nortality
comment in terns of crude nortality. The review
t eam conduct ed several exploratory anal yses | ooking
at nortality data to try to determ ne what was the
risk for death anong subjects who failed study
treatnment due to persistent/relapsing infections in
both treatnment arns.

[ Slide]

This table sumari zes the crude nortality
rates for both treatnent groups which is based on
the all-cause nortality rates that we saw earlier
and proportionate nortality rates associated with
PRSA in the two treatnment groups. O note is that
al though the proportionate nortality rate
associ ated with PRSA is higher in the daptomycin
group, the risk of death in ternms of crude
nortality rate associated with persistent and
rel apsing staph. infections in the popul ation was
simlar to that of the conparator, with a relative

ri sk of death of 1.1.

file:///C)/dummy/0306ANTI.TXT (211 of 323) [3/15/2006 9:34:40 AM]



file:///C)/dummy/0306ANTI.TXT

We did a foll owup assessnent where we
| ooked at age-adjusted nortality rates and we saw
again simlar risks of death associated with PRSA
even after controlling for age.

[Slide]

So, in summary sone observations and
findings fromthe FDA review of the efficacy data.

[Slide]

First with respect to the all-comers

popul ation, it is inmportant to renenber that the

study was powered to denonstrate efficacy based on

all subjects having one or nore positive bl ood
culture for S. aureus, and that the
generalizability of the efficacy performance from
this all-coners population to the endocarditis
subgroup was problematic. It really related in
part to the underlying heterogeneity of the

patients, different pathophysiologies related to

the infections that they had, the potential role of

surgery as adjunctive treatnents and, obviously,
the inpact of both the pathophysiol ogy and the

surgical interventions on the prognosis for
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patients within the different subgroups. It is
clear that the heterogeneous nature of this
all -coners popul ation warrants further
characterization and, again, the overall point
estimates for success were | ow.

[ Slide]

In terns of the endocarditis experience,
again the endocarditis experience was a snal |
subpopul ati on of the all-coners. There was
insufficient power to make any statistically
meani ngf ul i nferences about study drug performance
within the endocarditis subgroup. There were
difficulties in establishing the specificity of the
di agnosi s, and this was contributed to by the
contrasting interpretations of |ocal and centra
echocardi ograns. And, overall the efficacy rates
in both treatnment groups were low, particularly in
| eft-sided disease

[ Slide]

In terms of persistent and rel apsing
st aphyl ococcal infections, they were nore frequent

anong failures in the daptonycin group, including
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patients with bacterem a, patients with
endocarditis and really irrespective of the
oxacillin susceptibility of the baseline pathogen

Finally, in terns of patients who had
shifting and increasing MCs, particularly the
dapt omyci n during the course of daptonycin therapy,
this was associated with an increased |ikelihood of
failure at the primary efficacy endpoint of test of
cure. There was al so an associ ation of patients
who go on to devel op persistent and rel apsing
st aphyl ococcal infections and in a few cases
subsequent deat h.

I think at this point | amgoing to turn
the podiumover to Dr. Coderre who is going to
provi de sone i nformati on on the m crobiol ogy
aspects.

M cr obi ol ogy

[Slide]

DR CODERRE: | am Peter Coderre. | am
the mcrobiol ogy reviewer for the Division. Dr.
Sorbel l o has addressed the efficacy concerns

regardi ng daptonycin. | will address the
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m cr obi ol ogy concerns regardi ng daptonycin,
particularly the observed increase in MCs during
t her apy.

[Slide]

These increasing M C s have been
docunented in vitro, in vivo, in the literature and
during this clinical trial. It is inportant to
keep in mind that at the present tine S. aureus
isolates with an MC |l ess than or equal to 1 ncg/m
are consi dered susceptible to daptonycin. However,
at this point we do not have break points for
i ntermedi ate and resistant isol ates.

[Slide]

We asked the question what are the
i mplications of increasing daptomycin M Cs during
treatment with daptomycin for infective
endocarditis and bacterenmia in patients with
persi stent or relapsing bacterem a, S. aureus
denonstrated increasing daptomycin M Cs during or
after therapy with the drug.

[Slide]

This table is taken fromthe FDA anal ysis
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and it shows MC data frompatients with rel apsing
or persistent bacterema. The table shows clinica
failures associated with nmethicillin-sensitive and
methicillin-resistant S. aureus M Cs equal to or
greater than 1 ncg/m and M Cs that increase by
more than or equal to 2-fold dilutions. Data from
this table indicate that patients with rel apsing or
persi stent bacterem a in the daptomycin arm were
more likely to have pathogens with an M C greater
than or equal to 1 ncg/m and denonstrate a 2 or
nmore increase in MC dilution steps than rel apsing
or persistent bacterem a patients treated with
conpar at or.

[Slide]

Data from patient report forns were used
to construct the following table. This table
presents the MC distributions by dilution for
patients with bacterem a or endocarditis in the ITT
popul ation according to clinical outcone. Data
fromthis table indicate that there were nore
patients with daptomycin M Cs greater than or equa

to 1 ncg/m anong clinical failures than anong
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clinical successes. Six patients with conplicated
bacterenmia, one patient with conplicated
right-sided endocarditis, and four patients with
| eft-sided endocarditis had pat hogens denonstrating
M Cs greater than or equal to 1 ncg/m. Six
patients who were clinical failures devel oped
non-susceptibility during treatment with
daptomycin. These data indicate that greater than
10 percent of clinical failures had an M C of 2
ncg/ M or greater.

[Slide]

This table was constructed from pati ent
report forns and shows nore detailed data fromthe
patients in whomisol ates devel oped at |east a 2
dilution step increase in daptomycin M Cs anobng
clinical failures. Notice that all cases
denmonstrated an M C step increase of at |east 2
steps with the exception of 2 patients. Al cases
denonstrated a highest level of MC of at least 1
nmcg/ M, and 6 of 8 patients had MCs of 2 ncg/m or
greater.

[Slide]
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The sponsor has provided patient report
forms that contain MC data fromthe central
| aboratory for patients given daptonycin or
conparators to treat endocarditis or bacterenia

This table is constructed to show the nunbers and

percent ages of patients in both study arnms, show ng
nunber of patients with increases in daptomycin and

vanconycin M Cs and those who devel oped daptonycin

non-susceptibility or vancomycin resistance.
The data fromthis table show that

patients in the daptomycin arm whether they were

clinical successes or clinical failures, were nore

likely to denonstrate increased MCs to daptomycin

than patients in the conparator arm Al so,
patients in the daptomycin armthat were clinical
failures were nore likely to devel op

non-susceptibility to daptonmycin than clinical

successes or patients treated with the comparator.

The data al so show that increases in daptonycin
M Cs and daptomycin non-susceptibility are not
correlated with increases in vancomycin MCs or

vanconyci n resi stance.
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[ Slide]

The sponsor has provided an overvi ew of
isolates with treatnment-associ ated decreases in
dapt omycin susceptibility follow ng comrercia
availability. This table shows that 15 patients
devel oped M Cs to daptomycin greater than or equa
to 1 ncg/ M since daptomycin was approved by the
agency. O these 15 patients, 9 patients had S
aureus isolated fromblood. O these 15 patients,
10 patients denonstrated a 3-step increase in
daptomycin MC. This led us to ask the question
are there reports of daptomycin resistance in the
literature since the subm ssion of the origina
NDA?

[ Slide]

Ei ght publications fromrecent literature
report resistance or non-susceptibility to
daptonmycin in clinical isolates frompatients on
therapy. Two isolates were E. faecium 2 isolates
were E. faecalis and 4 isolates were
methicillin-resistant S. aureus. Five isolates

were identified in patients with bacteremia. One
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was febrile neutropenia, one osteonyelitis and one
fever. Al samples were from bl ood and dosages
ranged from4 ng/kg to 8 ng/kg. The highest MC
obtai ned ranged from4 ncg/m to greater 32 ncg/m.

[Slide]

The sponsor's data from surveillance
studies in North Anerica and Europe from 2000 to
2004 are shown in the follow ng table. Percentages
are cal cul ated for each MC step for each study
year in order to conpare the MC distribution
When the percentages of isolates for each MC
dilution are cal cul ated, the data show t he
percentage of isolates with MCs of |ess than or
equal to 0.12 ntg and 0.25 ntg decreasi ng over
time. The percentage of isolates with MCs of 0.5,
1 and 2 ncg/m increased over tinme in these

particul ar studies. The observation is evident in

both the methicillin-susceptible and the
methicillin-resistant isolates of S. aureus.
[ Slide]

The foll owi ng data were taken from Focus

Technol ogi es. Between 2004 and 2005 the percentage
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of MCs with an MC less than or equal to 1 ncg/m
decreased from 99.1 percent of isolates to 96.7
percent of isolates. Also during this tine, the
percentage of MCs with an MC greater than 1
nmcg/ M increased fromO0.9 percent of isolates in
2004 to 3.3 percent of isolates in 2005. This
represents an increase of nore than 3-fold.

[Slide]

The sponsor has presented data froma
nunber of animal nodels, including rabbits, rats
and nice, that include bacterem a, endocarditis,
fibrin clot, hematogenous pneunoni a and
experinmental neningitis. |n published studied
dapt omyci n was shown to be nore efficaci ous than
comparators in the rabbit nodel of endocarditis.
Silverman et al. showed that 2 of the 16 animals

yi el ded organi snms resistant to daptonycin, 1

organismat a 4-fold rise in MC and another at an

8-fold risein MC
Thus, whil e daptonycin was nore
ef fi caci ous than vanconycin di m ni shed

susceptibility devel oped during therapy. The
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investigators theorized that the resistant

organi sns were selected for by sub-inhibitory
concentrations of daptomycin deep within the
vegetations. The investigators also warned that
extensive clinical use will be required to

est abli sh whether resistance to daptonycin will be
a mpjor clinical problem but their findings in the
rabbit ani mal nodel raise concerns regarding this
possibility.

[SIide]

In this application the sponsor has noted
that spontaneous mutations | eading to daptonycin
resistance are rare in grampositive bacteria and
that there are no known transferable el ements that
may confer daptomycin resistance. Liebowitz has
shown in a study that no spontaneously resistant
mut ants were obtained fromany clinical or
| aboratory isolates after a single passage in
daptomycin. However, stable resistant organi sns
have been isolated after multiple passages in
Iiquid nedia containing progressively increasing

concentrations of daptomycin and foll owi ng chenica
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nmut agenesi s. Kaatz showed in anot her published
study that daptonycin-resistant nutants were not
found to be resistant to vancomycin or ampicillin,
as woul d be expected because of the differences in
their mechani sms of action. However,
cross-resistance to nisin, which is an
antimcrobial simlar in structure and possibly
nmode of action to daptonycin, was found.

[ Slide]

Evi dence for pathogenesis of biofilns in
infective endocarditis is strong. Sixty percent of
dapt omyci n penetrates into vegetations, and 90
percent of daptomycin is protein bound. Therefore,
we woul d expect |ess than 60 percent of the
daptomycin to penetrate into vegetations. Once
devel oped, vegetations nmanifest biofilmlike
antibiotic resistance that cannot be conpletely
expl ai ned by poor penetration of antim crobials.

St udi es show that the conposition of valve biofilm
has direct bearing on clinical outcones. Taken
toget her, these experiments denonstrate an

associ ation between the biofilmconposition and its
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clinical nanifestations, and support the concept
that infective endocarditis can be mani pul ated by
targeting biofilmdevel oprment.

[ Slide]

In sunmary, patients with rel apsing or
persi stent bacterenmia were nore likely to have
increased MCs if treated with daptomycin rather
than conparator. This was irrespective of whether
S. aureus denonstrated oxacillin susceptibility or
resi st ance.

Patients treated with daptonycin for
endocarditis or bacterem a caused by S. aureus who
were clinical failures are nore likely to exhibit

i solates with increased daptonycin M Cs.

Surveill ance data shows some M C dil utions

i ncreasing and others decreasing over tinme. The
literature reports instances of non-susceptibility
or resistance.

In a rabbit nodel of staphyl ococca

endocarditis daptomycin was nore efficacious than

vanconycin, but di m ni shed susceptibility devel oped

during therapy. |Investigators theorized resistant
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organi sns were selected for by sub-inhibitory
concentrations of daptomycin within the
vegetations. The investigators in this study
war ned that extensive clinical use will be required
to establish whether resistance to daptonycin may
be a clinical problem

In vitro studi es have denpnstrated that
bacteria can devel op resistance to daptonycin when
subj ected to sub-inhibitory concentrations of
dapt omycin, such as may be found in endocarditis
vegetations. Daptonycin did not exhibit
cross-resi stance to vanconycin or to anpicillin,
but did exhibit cross-resistance to nisin.

At this time, Dr. Cooper will further
expl ore the safety concerns in the next
presentation. | thank you for your attention.

Saf ety Results

DR. COOPER. Hell o.

[ Slide]

My nane is Chuck Cooper. | am a nedical
officer in the Division of Anti-Infectives.

[Slide]
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| amjust going to touch on a few safety
i ssues that canme up during the review of this NDA
In particular, | amgoing to start with
infection-rel ated serious adverse events, rena
toxicity and the CPK anal ysis.

[ Slide]

Thi s graph shows all serious adverse
events for conparator versus daptonmycin. You can
see that there are increased nunbers of patients in
the daptomycin arm who had osteonyelitis, sepsis
and staph. bacteremia. That led us to | ook at
infection-rel ated serious adverse events in
particular. Wen we did that we saw that there
were nore infection-related serious adverse events
in the daptonycin armthan there were in the
conparator arm

[Slide]

Trying to figure out what was driving this
difference, we | ooked at these infection-related
serious adverse events by preferred term and you
see again osteomyelitis, sepsis and staph.

bacterem a. However, you also see that at the
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bottomthere is a case of klebsiella infection and
ent erobacter bacterenia. Because of those two, we
| ooked in particular at gramnegative-rel ated
infections that caused serious adverse events.

[Slide]

This is a slide that shows what we found
when we | ooked at gramnegative infection-related
serious adverse events by preferred term
Actual ly, for sepsis a patient had 2 separate
events so this could be 7. |In addition, we |ooked
at gram negative bacteremi as that were reported as
adverse events but were not coded as serious. Wen
we did that, we found 4 additional gram negative
bacteremi as in the daptomycin arm and, again, zero
in the conparator arm

[ Slide]

Moving to renal toxicity, this is a graph
that shows non-serious renal events in blue and
serious renal events in red. You can see that
there are increased nunmbers of serious and
non-serious renal events in the conparator arm

conpared to the daptomycin arm
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[ Slide]

However, there is sone difficulty in
trying to understand the renal adverse events. It
becane clear that there wasn't really
standardi zation in terns of what was a rena
adverse event and what wasn't a renal adverse
event, which becane an i ssue because of the
open-1 abel design and because it could be presuned
that there was an expectation of renal toxicity in
the conparator arm but not necessarily in the study
drug arm and the potential for conparator-treated
patients to possibly be treated | onger.

[ Slide]

Here is an exanple of some of the
i nconsi stencies that we found. |In the
conparator-treated patients we see a patient who
had acute renal failure with the corresponding
creatinine increase. In the daptonmycin armwe see
patients who had simlar or greater increases in
creatinine that weren't called adverse events. In
the conparator armthere al so were patients who had

increases in creatinine that weren't call ed adverse
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events. So, it is just inconsistent and nmade it
difficult for us to really understand what was
going on in terms of the renal toxicity.

[Slide]

For that reason, we conducted an anal ysis
| ooking at identifying renal toxicity cases. W
identified patients who had an increase in
creatinine of 25 percent or nore while on therapy
or within 30 days after the | ast dose and whose
peak creatinine was over the upper linmt of normal,
1.5. W used this definition because of the
di scussions that we had with Dr. Pel ayo, who is a
nephrol ogi st at the FDA and has experience in
assessing drug-rel ated nephrotoxicity.

When we did this analysis the results were
that there were greater nunbers and a greater
percentage of patients in the conparator arm who
had renal toxicity using this definition than in
the daptomycin arm

[Slide]

However, we had sone difficulty with

interpretation there al so because the treatnent
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arns had differences with regard to age and
treatnment duration. In particular, we found that
patients who were 60 years or ol der and who had
| onger duration of treatnent, specifically greater
than the nmedi an, had the highest rate of rena
toxicity, and there were nore of these patients in
the conparator armthan there were in the
dapt omycin arm

[Slide]

This graph is a graph called display of a
2 X 2 table. What we see here is that above the X
axi s we have patients who are 60 years and ol der
and bel ow we have patients who are under 60 years
of age. To the right of the Y axis we have
patients who were treated for above the nedi an
duration of therapy and bel ow we have patients who
were treated | ess than the nedian duration of
t her apy.

[Slide]

In particular, | wanted to point out that
in the patient popul ation where we found there to

be the greatest rate of renal toxicity, which is
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the patients who were 60 and ol der who had the
| onger duration of therapy, there is an inbal ance
between the two treatment arns. W thought that
m ght be driving sone of the difference between the
two drugs.

[Slide]

If we | ook at where the cases of rena
toxicity fall within this graph, we see that,

i ndeed, the patients who were 60 and ol der and who
had | onger durations of therapy had the highest
rate of renal toxicity. |If you take these 116
patients and redistribute themso that their
distribution is equivalent to the distribution that
we see here and then apply these rates to that new
di stribution, we can correct for this inbal ance.

[Slide]

When we do that, we see that there are
still nore patients in the conparator armbut it is
nore simlar.

[Slide]

This is a CPK analysis using a delta graph

and | ooking only at the central lab data. In this
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graph what we see that in the daptonycin and
conparator arnms each one of these lines or points
represents an individual patient. So, this graph
contains all the patients in the study. Wat we
have is, for the blue points, patients whose
basel i ne CPK measurenent was their maxi mum
measurenent. They didn't increase any further
For the red line we have patients whose baseline is
on the left and their peak maxi mum neasurenent is
on the right. So, when | ooking at this graph we
can see that there are a total of 9 patients who
started out with CPKs that were under 500 and then
i ncreased over 500; 2 additional patients who had
CPKs that were already significantly abnormal that
then increased. For the comparator armthere is 1
patient.

[Slide]

O interest, we notice that of those 9
patients who increased to above 500 we found that 4
of them had prior or conconmitant treatnent with a
statin, which | ed us to wonder whether or not that

coul d possibly have influenced the increase in CPK
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[ Slide]

So, in conclusion, there was a greater
nunber of infection-related serious adverse events
that were reported in the daptonycin arm The
i ncrease seened to be related to an underlying
di sease process or propensity for gramnegative
i nfections.

There were greater nunbers of patients in
t he daptomyci n arm who devel oped CPK increases to
over 500 units per liter frombaseline, and there
is a possible association with prior or conconitant
treatment with a statin drug.

There was a simlar although slightly
hi gher rate of renal toxicity cases, using the
definition that we used, in the conparator armthan
the daptomycin arm  Thanks.

Committee Questions to the FDA

DR. LEGGETT: First of all, are there any
questions for any of the speakers? Steve?

DR EBERT: | noted that the median tine
to eradication for MRSA was | believe sonewhere

around 89 days for all strains. Oobviously, we have
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this energence of strains with elevated MCs. Do
we have any information on when, in the course of
therapy, those strains energed? Was it early in

the course? Later in the course?

DR SORBELLO Could we put up backup
slide number 7 frommy slides?

[Slide]

This slide shows subjects who had a shift
in daptomycin M C where the MC was 2 or above and
basically the study day when that was reported.
There actually was 1 patient in the conparator arm
and there were 7 in the daptonmycin arm The study
day when daptonycin MC of 2 or nore was reported
ranged fromday 4 following initiation of study al
the way out to 20 days after the end of treatnent.

DR LEGCGETT: John?

DR. BRADLEY: On slide 5 where you | ooked
at the portals of entry and in one percent you
found that the portal of entry was the |ung.

Havi ng heard this norning that daptonycin was
inferior to conparator for treatment of

st aphyl ococcal pneunonia, and knowing that in

file:///C)/dummy/0306ANTI.TXT (234 of 323) [3/15/2006 9:34:41 AM]

234



file:///C)/dummy/0306ANTI.TXT

235
conplicated staph. bacterem as, dissem nated
staph., you can certainly get involvenent of the
lung, were there any patients who were bacteremc
who ended up with a conplication in the lung for
whom you mi ght have sonme concern that daptonycin,
al though it might clear the bacterem a, would not
effectively treat the lung? Maybe that woul d be
appropriate for you or Dr. Boucher, or both

DR. SORBELLO | can only say, based on mny
review of the data--well, first, pneunonia was to
be an exclusion criterion but a couple of patients
turned out to be enrolled who had pneunonia. But
there was not much data fromsites other than the
bl ood so | don't renenber specifically. That is
actually two patients so | can't tell you
specifically on a case-by-case basis but, in
general, the data fromother sites than the bl ood
was very limted. So, you weren't always able to
make a one-to-one correl ation between what was out
of bl ood and what was out of |ung even though the
patient would have a chest x-ray or a CAT scan, or

what ever, that would report an infiltrate. Again,
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that kind of made it difficult to know what the
pat hophysi ol ogy was.

DR. BOUCHER: W did pre-specify |ooking
for septic pulnonary enboli and infarcts so they
were col |l ected prospectively, and we | ooked at
outcome in patients who had septic pul nbnary enbol
and infarcts and | can share that with you. Slide
up, please.

[Slide]

It turned out that there were 10 patients
in the daptonycin group and 13 in the conparator
group who were identified prospectively as having
septic pul nonary enboli present at baseline. It
included nostly folks with right-sided endocarditis
but a couple of patients with |eft and one
conplicated bacteremia patient. Overall, success
was seen in 60 percent of the daptonycin and 46.2
percent of the conparator agent treated patients
with septic pulnonary enboli. So, this is
consistent with Dr. Alder's nodel data of efficacy
i n hemat ogenous nodel s of S. aureus.

DR LEGGEETT: Jan?
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DR PATTERSON: This is for Dr. Sorbello
On slide nunber 8 you nentioned that you had added
a couple of failures to the persistent/resistant S
aureus infection and you nentioned that one was an
i ntravenous drug user that rel apsed on day 85.

DR. SORBELLG  Yes.

DR PATTERSON: Just as a clinician, |
guess ny experience woul d suggest that woul d
probably be a re-infection due to recurrent drug
use rather than a rel apse which tends to occur
earlier than three months with S. aureus. | am
just wondering if there is any clinical or
nmol ecul ar evidence to suggest that that really was
a relapse, and where that got put in this table on
slide 8.

DR. CODERRE: The data provided by the
sponsor--they presented sonme pulse-field ge
el ectrophoresis indicating that the clones were the
sane.

DR. PATTERSON. Okay. | have anot her
question. Presumably the reason that there is an

increase in gramnegative infections in the
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daptomycin group i s because the conparator group
had gentanicin, and that could be one reason. |
guess it was difficult to avoid antibiotics that
were potentially effective, non-study antibiotics,
inthis study. But were patients allowed to have
astrinam[?] for enpiric therapy of gramnegative
infections? Because | guess al nbst any ot her
choi ce could have sonme activity agai nst staph

DR. BOUCHER: That is right, Dr.
Patterson. Astrinam[?] was allowed and it was
consi dered by the adjudication conmittee in their
assessnent of potentially effective antibiotics.
But other things like beta-lactam and
bet a- 1 act amase, inhibitor conbi nati on or sonething
may well have, and were indeed considered
potentially effective.

I think on the subject of these infections
it is inportant to note that there were a nunber of
conparator patients with fungem a and funga
infections and clostridial infections, and the way
the serious adverse events and adverse events in

general are reported is by whatever the
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investigator wites down. So, one investigator's
sepsis is another investigator's Klebsiella
pneuononi ae bacterem a or another investigator's S
aureus bacteremia. So, in |ooking retrospectively
at these it is hard sonetines to sort out exactly
what the investigator is referring to.

DR LEGGETT: Joan?

DR HILTON: Dr. Sorbello, | also have a
question on slide 8. Conparing that with table 14
in the FDA briefing, it looks like there are a | ot
of missing data. It seens |ike the denoninators
shoul d be 28 and 23 when they are 21 and 11 in
slide 8. | amkind of confused about that.

M crobi ol ogic failures according to table 14 are 28

and 23.

DR LEGGETT: Actually, Joan, you nean 15
I think.

DR. HILTON: In table 15 there are 21 and
11. | amjust trying to explain the discrepancy

bet ween t hose two.
DR SORBELLO. Well, | believe in table 14

what is also included is the mcrobiologic failure
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besi de persistent and rel apsing bacterem as or
patients who had no bl ood cultures drawn at the
test of cure. So, if they have a m ssing test of
cure blood culture, it |looks like they were
included as a microbiologic failure, as well as if
they had a positive culture from anot her non- bl ood
source. There is one in each arm

DR LEGGETT: Much of the analysis had to
do with persistent or relapsing S. aureus
infection. Could soneone please rem nd ne of just
exactly how that was defined before the study?

Per haps Dr. Boucher m ght help us

DR, BOUCHER: | woul d be happy to, Dr.
Leggett. The definition used in the protocol for
persi stent and relapsing S. aureus bacterem a was
positive cultures on or after therapy. So, in the
protocol that is howit was defined and that was
the criteria the adjudication conmttee used in
assessing the reason for failure in all patients
who fail ed.

DR. LEGGETT: | amjust asking for the

definition of persistent infection because if it
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takes 8 or 9 days to clear the bacterema, that is
persistence. WAs there sonme other twist to it,

Ii ke you were negative for a day and then you were
positive again, or something |like that?

DR BOUCHER: It was not delineated
between a particular day or days. It was
persisting or relapsing. That was the definition
used. So, it could have been clear for a few days
and re-progressed or never cl eared.

DR LEGGETT: So, basically you are saying
it is up to each individual investigator, who was
not blinded to the study, to say three days is too
much; that is persistent, we will change it?

DR. BOUCHER: Actually, | amvery glad you
raise that. The investigator assessed cured,

i mproved, failed or not seen. This is part of the
reason we actually decided to convene the

adj udi cation committee, because of the difficulty
ininterpreting a checked yes/no. The difficulty
in assessing both the diagnosis and the outcone |ed
to having the adjudication comrittee performa

blinded review of all the patient data, and when
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they assessed failure asking themto declare if it
was for persisting or relapsing S. aureus
infection, death, etc.

DR LEGGETT: And how did they, wthout
seeing the patient and post hoc, decide it was
persistent versus it was okay? | mean, so it is
persistent at three sonetinmes but at eight it is
okay?

DR. BOUCHER: | think I will ask Dr. Corey
to comment on that as they nade these assessnents.

DR. COREY: The definition of persistent
really was up to the investigators. |If the
i nvestigators decided at day eight that patients
still had persistent bacterenia and di scontinued
the patient, then they were discontinued because of
persisting infection. |If the investigator decided
on day three that it was too long and the patient
was too sick and they had persisting bl ood cultures
on day three and they took themoff the trial, then
it was still persisting bactereni a.

In setting up a trial of this sort, it is

very difficult if you don't allow the investigator

file:///C)/dummy/0306ANTI.TXT (242 of 323) [3/15/2006 9:34:41 AM]



file:///C)/dummy/0306ANTI.TXT

243
freedomto assess a patient at the bedside and
having us arbitrarily say, for instance, that you
have to keep themon the drug for six days before
you can stop it. Mbst investigators won't enrol
their patients.

DR. LEGGETT: And do we have any data or
do you have any data about the kind of nunbers that
we are tal king about? Because the reason | brought
it upis that that has a big inpact on trying to
assess whether this higher MC of daptonycin really
has to do with failure due to persistence or not.

DR. BOUCHER: There are a couple of ways I
think I can address that. 1In terns of |ooking at
the groups who failed due to persisting or
rel apsing S. aureus bacterem a, the nedian duration
of therapy in both groups was about 12 days.
Specifically, in the group of patients who fail ed
with rising MCs, we | ooked at their duration of
therapy. There, we can go back to that slide from
the main presentation that showed duration of
t her apy.

[Slide]
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What we found is that the duration of
therapy was shorter for the two patients with
| eft-sided endocarditis, 7 and 8 days, and | onger
for the other individuals with right-sided
endocarditis and conplicated bacterenmia. So, as
Dr. Sorbello nentioned, there was a range but
clearly for the left-sided endocarditis patients it
was shorter.

DR LEGCGETT: So, we could sort of assune
that nost people tried to hang in there?

DR BOUCHER: | think that is a fair
statenment. \When we | ooked in both groups there
were individuals in each group, three or four in
each group, who had three or four days for instance
and the rest did receive longer durations. DR
LEGGETT: Dr. Borer?

DR BORER  Thank you. Dr. Sorbello,
woul d like to cone back to your primary anal ysis of
efficacy and the subanal yses. You know, that was
nicely detailed in our briefing docunent and it was
a very thought-provoki ng analysis. Once you get

past the primary pre-specified analysis and get to
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t he subanal yses and use the end of therapy
diagnosis | find that the data are confusing, and
Dr. Follmann said it before but I amgoing to say
it adfferent way.

In practice, there are only two ways you
coul d have gone from possi bl e endocarditis to
definite endocarditis, from possible endocarditis
at the beginning of the study to definite
endocarditis at the end. One would be a total and
conpl ete catastrophe and going to surgery and
getting a pathol ogi cal diagnhosis. The other was
devel opi ng a vegetation by echocardi ography. The
latter would indicate a treatnment failure also. In
fact, one of the problens here | think--and, you
know, | am not an echocardi ographer per se and
perhaps Dr. Cabell would be the appropriate person
to comment on this, but | think it is inportant to
understand the linmts of resolution of an
echocardi ogramto pick up some mnor anatomic
evi dence of infection short of a vegetation of a
certain size. So, | don't know how much weight it

is reasonable to give a determ nation of efficacy
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based on the end of treatnent adjudicated
di agnoses. | would Iike perhaps for you to conment
on that a little bit. How did you justify using
the end of treatnent as such an inportant
determinant in your analysis?

DR. SORBELLO Well, that was a source of
confusion for us as well because going through the
case report forms and | ooking at the other data,
there were cases where we had questions about what
the final diagnosis was and it was clear that by
using nodi fied Duke criteria you overestimated the
nunber of cases who potentially had endocarditis
conpared to those who were actually considered as
havi ng endocarditis by the IEAC. As far as an
obj ective marker, we thought that using the
echocar di ogram woul d be sonet hing where you have a
vi sual i zed abnornality that nmaybe woul d be a
correlate to at |least specificity to a diagnosis.
Because, without that, just going with nodified
Duke criteria, you are overestinmating the nunber of
patients who may potentially have endocarditis in

the entire popul ation.
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DR BORER | would have to question that.

I think the echo is not a sufficiently sensitive
tool - -

DR SORBELLO That is why we were
concerned about the heterogeneity in this
popul ati on from baseline and how it was
characterized because we couldn't get a great
handl e on exactly what the details were of this
whol e comrerce experience. |In trying to piece
together portals of entry with data that wasn't
col l ected prospectively, we were very hanpered in
doing that. W had to piece it together to try to
come up with the post hoc analysis that we did and
you can see we were very linmted even in those
attenpts to do that.

DR CHAMBERS: If | could comment on the
sensitivity and specificity of the echocardi ogram
and endocarditis--1 amnot a cardiol ogi st but as
take care of a lot of patients with endocarditis
maybe what | have to say is helpful. The
specificity of even a transthoracic or

transesophageal echo is quite good. It is about 95
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percent. The problemwith these tests is the
sensitivity, which ranges between 70-90 percent.
If you |l ook at a population that ends up going to
surgery, to the autopsy table, one can do
considerably better but we are not really
interested in that patient popul ation today.

So, | think the sensitivity is probably
around 90 percent. Now, what we know about this
patient group, and you alluded to this earlier, is
that they are enriched for patients who have a
severe and extrene form of staphyl ococcal disease
and they are complicated and there is a | arge group
of definite endocarditis, and al nobst certainly
there are patients in the group that have
endocarditis plus but it is not able to be detected
given the sensitivity of the echocardiograns. So
think, if anything, there are probably nore
patients with endocarditis than were identified in
this patient popul ation.

DR. BORER Yes, and that was ny point
really, that |ooking at the end of treatnent

di agnosi s may actually confound the analysis a
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little bit, but | understand the great difficulty
you had because of the |lack of prospective data of
ot her sorts.

Comm ttee Di scussion

DR LEGGETT: Any other questions by the
group? Wy don't we nmove on to some di scussion
about the assessment? So, it will just be sort of
free for all for a few mnutes and then we will try
toreinit in. Go ahead, Dean.

DR FOLLMANN: | ama little confused
about the concern about resistance actually. If we
| ook overall the rates of success are very simlar
and you properly related that in the daptonycin
group there is an increased rate of failure due to
resistance. This has to be bal anced because you
know if the rates are equal this is a zero sum
game. We see an excess of failure due to
treatment-limting toxicity in the conparator arm
So, overall there is not an issue but you focus on
i mbal ance for the daptonycin group and you don't
tal k much about the associ ated inbal ance whi ch nust

exi st for the conparator arm So, why the concern
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about resistance? Drugs, | know, devel op
resistance but if they are useful for a while that
is a good thing. You know, anti-nalaria
drugs--there is resistance devel oped in those now
but they have been very successful for a |ong
period of tine. Al so AZT in individual patients,

that devel ops resistance over a while but while it

is working it is good. So, is there sonething |I am

m ssing why we should be especially concerned about
this formof failure and not just |ook at the
overal |l rates?

DR. CODERRE: Well, what we noticed here
was an increase in MCs during therapy. Now, we
don't have an intermediate or resistant breakpoint
for this drug. Wat we have to go on is what we
have for conplicated skin and skin structure
infections. But because we saw this increase in
M Cs which we did not see to the same extent with,
say, vanconycin this sort of raised sone concerns.
When you put all of these things together you see
this tendency of these increasing MCs. Those

reports fromthe literature that | showed you have
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all been reported in the literature since late
spring of last year. So, | think we just sort of
put all these things together.

Also, | think the concern is that we may
have these sub-inhibitory concentrations in the
vegetations. Sixty percent of the daptonycin
penetrates into the vegetations. Now, we heard
tal k about a three-log reduction in the nunber of
bacteria. However, we all know that a three-|og
decrease in bacteria--1 nean, is it a big
difference? Are you going from say, 108 to 1057
Even if we are going down to, say, 105 or 102 we
still have organisns that are there and we don't
need many of themin order to re-initiate sone kind
of infection.

We al so don't know the effect of
daptomycin on the biofilmif you have differences
in the conposition of the biofilmthat will affect
the penetration of antibiotics into vegetations.
We just don't know exactly how daptonycin affects
the biofilm It may be that, you know, we have

cases where it positively affects the biofilm
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DR LEGCETT: Jan?

DR. PATTERSON. | would just add that in
terns of the clinical significance of that, having
seen a couple of patients with this increasing MC
to staph. on therapy and al so one with the
increasing MCin a very serious infection, even
t hough we have vanconycin failure simlar to the
one that Dr. Chanbers described this norning where
the patient either initially responds and then
rel apses or may take a while to respond, doesn't
respond as quickly to, say, nethicillin-susceptible
staph. to semisynthetic penicillins, at |east mny,
al beit anecdotal, experience is that these patients
really don't respond. | nean, you know, they nmay
initially respond but then they rel apse early as
opposed to responding or slowy responding. So,
think there is clinical significance that we don't
see in conparison to vanconmycin and, to ne, that is
at least the clinical significance of this.

DR. FOLLMANN:  So, you think these
failures are sort of worse in sone sense than the

failures in the other group where we have the
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i mbal ance of treatment-limting toxicities? That
these are nore |l ost souls or |ost cases than that
other type of failure?

DR PATTERSON. | think in the setting of
these kinds of serious infections they are
clinically significant, yes. To ne, that is the
difference. | don't know, John, have you had any
experience with these?

DR LEGGETT: | would also like to throw
in that we are tal king about individual resistance
not popul ation resistance. So, when you bring up
the other aspects it is a different question
John?

DR BRADLEY: | just had a few gl oba
comrents on resistance. Any naturally occurring
antibiotic always has a naturally occurring
resi stance nechanismand all of themare nillions
of years old. So, the fact that you will get
resistance is absolutely no surprise.

I think the fact is that in the serious
i nfections the consequences of devel opnent of

resi stance are huge, and we follow vancomycin M Cs
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in patients with serious infections and | ook for
rises so |l think this will be no different. But
this kind of information probably isn't a
deal - breaker on our recomendations to the FDA for
approval or not, but these kinds of data can go
into the package | abel to caution physicians that
resi stance may occur and to watch for it, and al so
may allow the agency to request nore information on
devel opment of resistance post approval

DR LEGCETT: Al an?

DR CRCSS: | would like to agree with
what John said. There is a slightly anal ogous
experience that we have when we deal with serious
gram negative infections. That is, we often will
start therapy with a beta-lactamantibiotic in the
course of therapy of a serious infection. | think
the noral of the story is that once you start
therapy you still have to nonitor your patient, and
when you have a delay in clearance of your organi sm
you have to go back and re-look at the
susceptibility of your isolate and change therapy

accordingly if warranted.

file:///C)/dummy/0306ANTI.TXT (254 of 323) [3/15/2006 9:34:41 AM]



file:///C)/dummy/0306ANTI.TXT

DR LEGGETT: So, that is saying that on
one side we are dealing with resistance; on the
other side we are dealing with nore toxicity. From
the clinician standpoint, the toxicity for the nost
part you can handle. You can change things around.
The resistance--if you can't use the drug, this is
down to the last drug. W have to renenber that
t 0o.

DR. FOLLMANN:  You couldn't put them on
vanconyci n?

DR LEGGETT: Well, they are probably on
dapt omyci n because they couldn't tolerate the
vanconyci n.

DR FOLLMANN: But not in this trial
Ri ght ?

DR LEGCETT: Not in this trial but we are
tal ki ng about what it nmeans as a clinician. Dr.
Boucher ?

DR, BOUCHER: Thanks, Dr. Leggett. | just
wanted to clarify something about the persisting
and rel apsing infections. | think it is inportant

to renenber that the conparator group had two
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agents. So, in the daptomycin group we had the 19
patients out of 115 who had persisting or rel apsing
infection. In the comparator group we had 9
vanconycin and 2 senisynthetic penicillin patients.
So, 9 of the 53 vanconycin patients had persisting
or relapsing S. aureus infection, 6 of whom had
vanconycin MCs potentially of 2 at the loca
and/or central lab. dinically, these patients
| ooked remarkably simlar, a couple of left-sided
endocarditis, a couple of right-sided endocarditis
and the remai nder conplicated bacteremia with
various foreign bodies. So, in terns of
perspective | think it helps to make sure we have
t he denominators of these as we are discussing
them  Thanks.

DR LEGGETT: Peter?

DR. CODERRE: Yes, one thing | wanted to
add regarding biofilms is that there was a study
done by Jolie et al. in 1987. They did sone in
vivo studi es which indicated that bacterial killing
within vegetations required antibiotic |evels that

were 224-greater than the concentrations required

file:///C)/dummy/0306ANTI.TXT (256 of 323) [3/15/2006 9:34:41 AM]



file:///C)/dummy/0306ANTI.TXT

to kill ketonic [?] bacteria. There have al so been
sonme studi es done--one by Hooke and anot her one by
CGot schek--where they treated animals to alter the
conposition of the biofilm One study, by Hooke,
i nvol ved val ve-injured rabbits that were treated
with warfarin which inhibits fibrin platelet matrix
formation. They found that the resulting illness
was characterized by a very high fever, constant
bacterem a and increased nortality. However, the
actual antibiotic treatnment was nore effective in
the warfarin-treated rabbits. So, this is just,
you know, an exanple. It is not just the
concentration of the antibiotic in the vegetation
but al so how you affect the biofilm the structure
of that biofilm

DR ALDER | have a coment on biofilm
stationary phase that woul d be appropriate.

DR. LEGCGETT: Go ahead.

DR ADLER  Daptomycin has been studied in
biofilms and really an associ ated phenonmenon of
biofilms is that the bacteria tend to be in

stationary phase or in a |lower netabolic profile
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than bacteria in a vegetative state. It was

i ndicated fromthe 1987 study. W have done
studi es showi ng daptomycin bactericidal activity
agai nst bacteria in biofilmand bacteria that are
non-growi ng. Slide up, please.

[Slide]

This is fromamin vitro pharnacodynani c
nmodel .  What you can see anpbngst the growth control
at the top is that this is an MRSA starting at
about 109.5 with no growh across 72 hours.

Dapt onyci n, shown here in the gold, achieved
cidality within 24 hours agai nst a very dense
non-growi ng bacterial population in a biofilm

si mul at ed endocardi al vegetation. Another

i mportant factor, vanconycin still maintained
activity but it took progressively longer in order

to achieve cidal activity.

[Slide]
In a simlar model with MSSA, nafcillin
| ost much of its bactericidal punch. It is a

simlar systemexcept it is MSSA, cidal activity of

daptomycin in a non-growing biofilm Nafcillin
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typically has great cidal activity in this node
agai nst vegetative growi ng bacteria. However,

agai nst the stationary phase non-grow ng cul ture
nafcillin loses nmuch of its cidal punch. Slide up

[Slide]

Al so addressing the penetration issues and
protein binding, daptonycin has consistently shown
penetration and bactericidal activity. This is
from Bob Carbone's |ab. Lead author Caron was
showi ng honobgeneous penetration of daptonycin into
vegetations in vivo in a rabbit endocarditis
nmodel - - honogeneous di stribution, bactericida
activity, including activity in the rabbit nodel.

The one nodel that was quoted during the
presentation as far as induction of resistance was
from1987. It was a rabbit nodel in which the drug
was dosed three times a day at very low levels. In
1987 the once a day dosing concentrati on-dependent
activity of daptonycin was not known. Three tines
a day, lowlevels in the rabbits, a grand total of
two rabbits out of 16 produced colonies wth

elevated MCs. O those two rabbits, one of them
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produced one--and | nean literally one col ony that
had an el evated M C. The other produced severa
more. So, in total, the bulk of the evidence shows
that daptonycin is no nore prone than vanconycin or
many ot her bactericidal drugs to induction of MC
i ncreases, stationary phase biofilmor MRSA. Thank
you.

DR LEGCGETT: Can we segue fromthat
di scussi on about resistance and penetration to have
comrents of our two biostatisticians about Ns of 9?

DR FOLLMANN: Nine is snmall.

[ Laught er]

DR HLTON: | agree.

DR LEGCGETT: o ahead.

DR. FOLLMANN:  You know, that is my short
answer. | guess the FDA was concerned about
het erogeneity of the treatnent effect and they
| ooked at small subgroups and they said in snal
subgroups you can't really say nuch statistically
because they are small. That happens in any study
when you | ook at small subgroups. They are snall

there is not a lot of statistical power.
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I didn't really get the point of the fina

di agnosi s analysis actually. In clinical trials

that is really very rare to do. Usually you define

subgroups on the basis of characteristics that you
see prior to randonization for two reasons, one, if
you are treating soneone you want to nake a
decision on information that is available there so
it is inportant for that reason. The other reason
is that if you define groups on the basis of stuff
that happens after randoni zation they are not sure
to be conparable any longer. So, | didn't really
pay nuch attention to that actually, so | just
focused on subgroup anal yses using baseline
variables. Wen | ook at that | see pretty
consi stent rates across various subgroups.

DR LEGGETT: Anything to add, Joan?

DR PATTERSON. | agree with what Dr.
Fol Il mann said. As far as an inportant baseline
covariate, it doesn't seemto bother other people

on the commttee but | certainly would have

stratified the analysis by conparator type, the SSP

group and the vanconycin group. But, again, | saw
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fairly consistent results in the data that we did
see that were stratified by that variable.

DR. FOLLMANN: | should mention | guess
that the only thing | saw, and it sort of caught ny
eye, is that the success rate in terns of rena
function. So, the sponsor did an analysis, on page
23, where they | ooked at renal function, | guess
creatinine clearance greater than 80 and | ess than
80, and there the success rates are different
bet ween the two groups, about 57 versus 28 percent.
So, if you do a statistical test of whether there
is adifference in the effectiveness, it is sort of
marginally significant. So, | just bring it up.
don't know whether it is biologically plausible or
anyt hi ng, but just |ooking at the numbers and
| ooking at what rates seemsimlar or not, this is

the only thing that caught ny eye.

DR. LEGGETT: The conplicating effect when

I read that, of course, was people with worse rena
function are sicker. Speaking about the failures
or successes and the heterogeneity in this group,

think part of the problemthat | was westling with

file:///C)/dummy/0306ANTI.TXT (262 of 323) [3/15/2006 9:34:41 AM]

262



file:///C)/dummy/0306ANTI.TXT

263
is because S. aureus bacteremia is heterogeneous so
I don't know how we are going to get away from
het er ogenei ty.

The other thing is that if you |look at the
success rates in conplicated bactereni a whet her or
not you defined it pre or post test it |ooked about
the sane. It is only in that |eft-sided
endocarditis that was the worrisone thing to ne,
not only the small N but the | ousy outcone.

I think in our sort of clinical viewoint
there is not really any difference clinically, or
very little difference clinically between
conplicated S. aureus bacteremia that you can't
find the source of and sonething that you just know
is right-sided endocarditis, which is why the drug
addi cts always do better than the folks with the
bi cuspid aortic val ves who get spontaneous S
aureus. | don't know if others would concur or
woul d debate that. Jan?

DR PATTERSON: | woul d agree.

DR. LEGGETT: Anything el se anyone wants

to bring up? Shall we skip a break and go right to
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the questions? John?

DR. BRADLEY: |n 2004 the advisory
committee, after a lecture by Dr. Soreth, |ooked at
the conpl exity of staphyl ococcal bl oodstream
infections and the fact that it was nany different
di seases, all folded into one, and there was a rea
call to try and nove forward with better diagnostic
techni ques, nol ecul ar di agnhostic techni ques and
better imaging. And, | can see that the study that
we are discussing now has all of these aspects
whi ch haven't been well defined, and it is one of
the reasons that we are having trouble figuring out
if there is one disease entity where the drugs work
and one where the drugs don't work. Being able to
define the disease is inportant.

In this particular trial, set up as a
non-inferiority trial, vanconycin is adnittedly not
the best drug. Everyone is |ooking for sonething
better. Yet, in the experinmental trial design and
the statistics daptomycin is not inferior to
vanconycin. So, the drugs look fairly simlar and,

clearly, the outcones in many of the patients are
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not good and clearly we need to keep | ooking for
better drugs. So, ny observation that | amtrying
to share is that it is conplicated. This drug

| ooks like it is not necessarily better than
vanconycin but not inferior, and there is really a
need, as you had nentioned in 2004, for new even
nore effective therapies. So, | think that the
door is still wi de open for better investigations
and new drugs in addition to daptonycin.

DR LEGCETT: W also tal ked about hard
versus soft endpoints and the thing that | struggle
with and why | kept harping on persistent and
rel apsing, as well as the renal failure, is that
they are conpared to sort of try to deci de which
drug is non-inferior or the sane but they are soft
endpoi nts because we don't have that little nmagic
bullet, and we don't know why a creatinine of 1.5
is not called renal failure or is called rena
failure, and it is that arbitrariness and fuzziness
of the di agnoses about which we are trying to nmake
a hard decision. Steve?

DR EBERT: A question for Dr. Boucher
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Dr. Chanbers tal ked about his patient having a
vanconycin regi men nornalized the troughs of 15.
In the study, did patients have their doses of
vanconyci n adj ust ed?

DR BOUCHER: Thanks, Dr. Ebert. The
vanconycin was to be adm ni stered according to the
| ocal hospital practice, and we did coll ect
vanconycin troughs. | can share those data with
you. Slide up, please

[Slide]

So, 53 of our 115 conparator patients
recei ved vanconycin and for 44, 83 percent, of

these patients we have trough | evels reported and

the nmean trough level was 14.1. So, this is pretty

good, anal ogous to Dr. Chanbers' sort of goal of
15. Many of us would agree that that is a
reasonabl e trough for vanconycin.

DR. EBERT: The reason | bring it up is
that | was struck by the pharnmacokinetic data in
the sponsor's package. Although every patient
received 6 ng/ kg per day, the clearance in the

i ndi vidual patients varied by as nuch as 10-fold,
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whi ch obviously would translate into a very wi de
range of exposures which, certainly, the discussion
previ ously notwi thstandi ng, may have some
contribution to some of the failures that we see.

DR. DRUSANO Dr. Leggett?

DR LEGGETT: Al right, Ceorge.

DR, DRUSANG. | would just like to comment
about that. Drs. Bob Nonny[?], Anbrose and |
actually | ooked at all the daptonycin concentration
tinme data and, while Dr. Ebert is dead on, there
was a wi de range sonewhat related to the GFR at
entry into the study, as you woul d expect for a
renally cleared drug, | think it is inmportant to
recogni ze that when we went to the Bayesi an step
and got the Bayesian estimates and then nornalized
tothe MCthe |lowest AUCto MCratio that we
observed in all the 99 patients that we could
exam ne that had an outconme and AUC to MCratio
was 711. So, | think that the vast, vast, vast
majority of folks had a quite robust AUC to MC
ratio.

Questions to the Committee
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DR LEGGETT: Are you guys ready to nove
on to the questions or did people want to take a
break? Let's go ahead. | think it will help sone
of the nmenbers who have to |leave and it will help
some of the sponsors to relax a little.

[ Laught er]

Do you want to give us your rationale for
why you asked us these questions?

DR. SORETH. | think they are the typica
questions that we ask advisory committee nmenbers to
advi se us on.

Before | go through the questions, | have
been told by nmy children that |aughter or levity
sometines increases blood flow. So, since we are
just at that point after lunch where there is maybe
a post prandial dip in the energy curve, wthout
asking us to stand and do a seventh inning stretch,
I wanted to share a joke with the conmttee.

Apparently a new store opens in town. It
is called "The New Husband" store. Anyone can go
in and choose a mate. There are six floors with

escal ators going to each floor. The only rule is
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once you go up you can't cone down until you exit.
So, a woman sees the store and she decides to go
in. Onthe first floor is men with jobs. She
thinks that is pretty interesting. She decides to
go to the second floor, takes the escal ator and
there she finds nen with jobs who love kids. This
is getting interesting she thinks. So, she decides
to take the escalator to the third floor. There,
there are men with jobs who | ove kids who are good
| ooking. M, she thinks, this is really getting
good. She decides to keep going and on the fourth
fl oor she sees men with jobs who | ove kids, who are
really good | ooking and hel p with housework.
Fantastic, she thinks. So she goes on. She
presses on to the fifth fl oor where she sees a sign
"men with jobs who | ove kids, who are really good

| ooki ng, who help with the housework and have a
deep romantic streak"™ My, she thinks. She takes
the elevator to the sixth floor and so she goes up
She gets to the sixth floor and it is enpty. And
she sees a sign, "you are the 31,517,322 visitor to

this floor."
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[ Laught er]

Now, the noral of the story may be one of
many t hings, including beware of buildings with six
floors. That is kind of an inside joke because we,
at White Gak, work on the sixth floor. O naybe
another noral to the story is be careful what you
ask for and, depending on your perspective, you nmay
or may not get it.

So, now that we have increased bl ood fl ow
to the brain--

DR LEGGETT: Janice, | thought the answer
was going to be there are no nen like that.

[ Laught er]

DR SORETH. | leave it to the conmmittee
to decide! Wich floor aml on? | have to be
silent on that.

Do the data fromthe pivotal study provide
substantial evidence of safety and efficacy of
daptonmycin in the treatnent of S. aureus
bacteremia? W would like it if in the
del i berations you woul d include a discussion of the

significance of patients with persistent or
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rel apsi ng bacterem as, and whose staphyl ococca

i sol ates had increasing MCs to daptomycin.
guess in sone neasure you have done that but you
may have nore to say.

If your response is yes, are there
specific coments that you have regardi ng product
| abeling? |If your response is no, what additiona
wor k woul d you reconmend?

Then to the second question, do the data
fromthis study provide substantial evidence of
safety and efficacy of daptomycin in the treatnent
of patients with infective endocarditis? Pl ease
include in your deliberations a discussion of
whet her the efficacy results in the all-coners
popul ation with S. aureus bacterem a can be
extrapol ated to the subgroup with infective
endocarditis. Similarly, if yes, if we could have
any comrents with regard to |l abeling. |If no, then
what additional work would you reconmrend?

Then to the third question, do you
recomrend additional study or studies of daptonycin

in the treatnent of patients with S. aureus
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bacterem a, including infective endocarditis?

Lastly, what recomendati ons do you have
for future study or studies--this is in general
Shoul d they ever be done? Should other sponsors
rise to the challenge of S. aureus bacterenia and
endocarditis? Please include in your discussion of
study design such issues as case definitions,
specificity of diagnosis at baseline, inclusion and
exclusion criteria, endpoints, etc. Thank you

DR LEGGETT: Regarding the first
question, which is do the data provide substantia
evi dence of safety and efficacy for the treatnent
of S. aureus bacterem a, why don't | allow anybody
who wants to speak up before |I invoke the chair's
prerogative? |In talking about the discussion, |
think it is inportant, as we have done in the past,
to include not every mnor little detail but at
| east some of the major thrusts of why you are
saying yes or no. Wuld anyone like to start off?
John, you are not usually that quiet.

DR. BRADLEY: | ama pediatrician. |

don't generally take care of that many adults with
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infective endocarditis. W do have kids with
congenital heart disease though who get
endocarditis so it is a disease that | amnot too
foreign to.

If I may ask you a question because you
made a coment earlier that has an inpact on the
use of this drug should it be approved, and that
is, you would reserve it for patients who fai
vanconycin. In the global perspective now of where
does this fit in and howis the approval going to
match with clinical practice, | think those
observations are inportant.

DR LEGCGETT: Yes, | think part of that is
that you have early adopters and then you have
Luddites and | amone of the Luddites. | would
rat her see sonebody el se do the | earning curve for
six nonths or a year before | adopt any new thing.
I amlike one of our partners, whom many of you
know, who is bal d!

[ Laught er]

Jan, you take care of adults.

DR PATTERSON. For question nunber one, |
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woul d say yes, there is substantial evidence of
safety and efficacy in the treatnment of S. aureus
bacteremi a. Regarding the persistent or relapsing
bacteremias with the isolates that have increasing
M Cs to daptonycin, | would say that | think these
are clinically significant particularly in patients
who have conplicated bacterenmi as and certainly

endocardi ti s.

VWhile | question whether there is evidence

to use it certainly in left-sided endocarditis and
perhaps reservedly in right-sided endocarditis but
even in complicated bacteremia, | think that the
M Cs should be nonitored probably at |east weekly
and perhaps, you know, nore frequently than that if
there is evidence of persistence of bacterem a or
non-clinical response. So, | would suggest that
that be included in the product |abel. For safety,
of course, there is already nmonitoring of the CPK
and avoi dance of statins if possible.

DR LEGCETT: Al an?

DR. CRCSS: Addressing just the first

question on the bacterem a, not the endocarditis,
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first of all, | think that the sponsors ought to be
commended on really a very good study. W all have
i ssues, but those of us who have done clinica
studies have really westled with even how to set
up a study of staphylococcal bacterenmia. It is
very difficult.

I think there is substantial evidence
certainly of safety. In ternms of the efficacy,
al though ny first inpulse in reading this was that
I was shocked at how | ow the overall cure rate or
success rate was, that was, in fact, reflected in
the initial assunption based on previous studies of
a 65 percent cure rate. The fact that we were even
bel ow 50 percent was a real surprise to ne.
Nonet hel ess, it was as good as current therapy and,
therefore, | think that the data does support it.
Furthernore, after taking care of S. aureus
bacteremi a for over 30 years, | am shocked to see
how t he situati on has changed and nore and nore, as
an I D consultant, | am asked to okay discharge of
patients on vanconycin once a day w t hout having

any data at all. So, the fact that w th daptonycin
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we do have at | east some very good data on once a
day therapy is very reassuring to ne.

I share Jan's concern about the rise of
the MCs. | think it is clinically significant
but, as | said, we have to nonitor it at the
bedside as we do with all patients who have serious
bact erem as.

What additional studies would | recommend?
I would agree with Jimthat we really have to do
anot her study and prospectively define what PRSA is
and not just leave it to each individua
investigator to say what he thinks is persistent
bacteremia. Secondly, | think that, as Dr.
Sorbello pointed out, it would be useful to have
some data on what type of metastatic infections we
do have with bactereni a because that often wll
hel p i n deciding about the duration of bacterenia.
I would rem nd the audi ence that the origina
recomendation for six weeks of antibiotics was not
to clear the blood of the bacteremia, but it was to
treat the metastatic infections. Until we have a

better handle on what that is we still won't know
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how long to treat these infections.

DR LEGCGETT: o ahead.

DR. OVEL: | also feel that the drug does
show efficacy. The increase in MCs and the higher
rates of microbiologic failures in daptonycin are a
concern. The inplication, of course, is that
eventual |y sone potential resistance is going to
show up but, unfortunately, that is the nature of
S. aureus. Once upon a time plain penicillin G
killed it. The |label should state that daptomycin
shoul d be used very judiciously coupl ed, obviously,
with good culture and sensitivity techni ques just
i ke vanconycin. | think patients should probably
be switched to senmisynthetic penicillins if CNS
reports show sensitivity, just like we do with
vanconycin al so

DR LEGGETT: Steve?

DR. EBERT: For now | will stick with
question nunber one and say | agree, yes, that
there is substantial evidence of safety and
efficacy. A lot of the comments have already been

mentioned though. | will just try to point out
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that | believe that if we | ook at our conparators,
and in particular vancomycin, certainly there
appears to be at least simlar efficacy, if not
potentially greater efficacy in some subsets here.

I am not convinced that the two drugs were
on a level playing field with regards to energence
of resistance or increasing MCs. | think that
that was probably scrutinized nmore highly for the
daptonmycin armthan it may have been for the
vanconycin arm

I think it also gets into these issues of
when you start to see increasing MCs or failures,
have we pushed the drug to its limt? Is it tine,
as has been nentioned earlier, for surgica
i ntervention and somnet hing that needs to be done
beyond sinpl e nedi cal managenent? Certainly, the
nature of the beast here with these conpl ex
bacterem as requires nmore in many cases than just
sinpl e antibiotic therapy.

DR BRADLEY: Just to sunmarize a few of
the things that | have nmentioned before and bring

up one or two other things, the questionis, is
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there substantial evidence of safety and efficacy,
and each entity that we treat, each clinica

i ndi cation woul d have a different target that we
would Iike to achieve. Certainly, if this was
meningitis even, you know, a 70 percent efficacy
woul d not be sufficient but, indeed, since there is
not hing better and it is shown to be non-inferior,
then | woul d answer this question only in that |

wi sh there were sonething better but it certainly
denonstrat ed equi val ence--well, non-inferiority to
be exact.

I think that the community-acquired MRSA
is actually a different creature than the old
hospital -acquired MRSA or the old garden variety
community MSSA. And, | think it may well be that
the natural history of clearance of that organi sm
and conplications is going to be different and that
it will be tougher to treat actually. So, to have
drugs to treat that will be a greater challenge

In terms of further studies, | would
encourage nore investigation into the toxicity. It

is very encouraging to know that the toxicity is
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reversi ble, and the sponsor is aware of how that
reversal occurs, but sonething to allow us,
hopefully, to predict who it is that is at risk of
toxicity would be very, very hel pful for the
clinician.

Finally, in terns of emergence of
resi stance, we have seen that happen with many
other drugs. | think the clinical world will be
cautious and that clinical recomendations from
experts like Dr. Corey and Dr. Borer will help
gui de actual clinical use in infective endocarditis
based on those sorts of issues.

DR LEGGETT: So, | take that as a yes
Jeff, did | see your hand up? You can nake
conmment s.

DR BORER Well, the commrents | was going
to nake are really nore relevant to questions two
and three because (b) is only appropriate here if
you vote no.

DR LEGGETT: kay. Jan, go ahead.

DR. PATTERSON: | just wanted to add about

the label that | think it shoul d enphasize using
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the appropriate dose and not under-dosing for
bact erem a.

DR. LEGGETT: Dean, did you want to say

sonet hi ng? DR FOLLMANN:  Yes, | would
vote yes. | don't have nuch to add to what has
been said already. In hearing the discussion, it

seened like it mght be of interest to see how the
failures who had increasing MCs were treated and,
you know, what happened to them You know, there
are ideas you can get on treating those failures

which, if this is out there, will inevitably occur

DR LEGGETT: Joan?

DR HILTON: | also think that there is
substantial evidence of safety and efficacy, and
with regard to the MGCs, it is ny inpression that
they may be increasing with respect to al
anti-infectives so considering daptomycin relative
to others mght be worthwhile, rather than just
| ooking at it itself.

DR LEGCGETT: It appears that there is a
general consensus so, rather than repeat stuff, |

will just throw in sone things that cane up here.
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Al an and John tal ked about the success rate seem ng
so low and | had exactly the same inpression. |
say, "oh, my God" but | think part of this is that
it is the first study that we have | ooked at to see
what these kind of nunbers look like in a study
like this. What | did was | took the "clinica
failures" and took away the people who left and
assuned that they woul d seek care el sewhere. |If
you take all those fol ks and take them away from
failures and make them successes the nunbers jive
with what we feel |ike when we treat a patient with

endocarditis, which is certainly better than 40

percent .

DR CRCSS: It is still |ow

DR LEGGETT: Still low. So, | think the
consensus on question one is yes. Sorry, | didn't

think you were a voter.

DR. TOMNSEND: Well, | don't have nuch to
add. | think | would echo the sentinments of the
other committee nmenbers. | think that obviously

there are concerns about the persistent and

rel apsing bacteremia and increase in MCs, but |
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don't think that it is a deal-breaker. | think
that there is enough evidence to suggest that this
drug is at |east as good as whatever else is out
there for treating these infections. So, | would
say yes.

Agai n, as other committee nenbers have
said, | would nake sure that the | abel states that
the appropriate dose is used for this drug and that
the patient be nonitored very closely for evidence
of persistence or rel apse.

DR LEGGETT: Any other parting shots
bef ore we nove on to question two?

[ No response]

Nunber two, do data fromthe study provide
substantial evidence of safety and efficacy of
daptonmycin in the treatnent of patients with
i nfective endocarditis? Please include in your
del i berations a discussion of whether the efficacy
results in the all-coners population with S. aureus
bacterem a can be extrapolated to the subgroup with
infective endocarditis. Yes, Jeff?

DR BORER | would think, although
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obviously | cannot vote, that the data can be
extrapol ated to infective endocarditis but | have
to qualify that a little bit. Let nme cone at it a
different way. For this popul ation, the popul ation
that was studied the prinmary question was does this
drug work in the all-comers population as it was
defined and coll ected. The question of the
efficacy for endocarditis is a secondary question
and | think is confounded by the fact that the
diagnosis is very difficult to nake.

I would say that for infective
endocarditis, as we can best make the di agnosis
prospectively, yes, these data are consistent with
the drug being effective in patients with
endocarditis. And, | think that is the only way
that it is reasonable to define the population. |
think the best one can do is use the nodified Duke
criteria, make the diagnosis, give the drug and see
what happens. This is a population at very high
risk for disaster at the front end and you have to
treat with sonething without knowi ng the precise

di agnosi s, and we have said that.
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I would have to point out that the
standard for conparison agai nst which we use the
Duke criteria is not the best. The best standard
woul d be opening the patient up, |ooking directly
at the valve, taking a piece out and sending it to
the hi stol ogy and bacteriol ogy | aboratories which,
of course, we can't do. So, the next best thing we
have is sort of clinical outconme in a sense and the
echocar di ogr am

Once again, just to nake the point, |
agree that the echo would be very specific. Dr.
Sorbello, you said this and | think it would be
very specific. Specificity is two negatives over
two negatives plus both positives. The echo in
general does not show pictures of structures that
don't exist so false positives would be relatively
uncommon. A test that isn't terribly sensitive,
however, would not be likely to fail on the two
negatives over two negatives part. So, the
specificity would be relatively high. | would
expect it would be quite high. It is the

sensitivity that is the probl em because we don't
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know what the target is. W actually don't have
the anatom c information about the target we should
be | ooking for with echo, but the spatial
resol ution of the technique necessitates that it
must have limted sensitivity.

So, | think that to use the echo as the
standard of conparison and say, well, the Duke
criteria were wong because the echo didn't show
something after we treated the patients is not the
appropri ate approach. The appropriate approach is
to use the best criteria we have to make the
di agnosi s and see what happens. And, | think if
you | ook at these data, they show that the drug
wor ks when the data are | ooked at that way.

Now, the issue of left-sided infective
endocarditis is a problembut even there--and the
nunbers are very small obviously and this drug
didn't really do any worse than the conparator so
far as we can tell, but | would nake another point
here. There was a difference--small nunbers but a
difference nomnally between the outcone at the end

of therapy and the outcone at tine of cure testing.
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I think that is inportant to consider before
suggesting that this drug or the conparator, which
didn't do any better, shouldn't be used in people
with | eft-sided endocarditis where, in fact, one of
the hopes is sterilizing or semi-sterilizing or
doi ng the best you can do with the infected val ve
before you take the patient to surgery.

In fact, as | recall, the ngjority of
patients with | eft-sided endocarditis by the front
end di agnosis actually did have a success at end of
therapy, which is the tine by which patients night
well be sent to surgery. That is a good thing.

So, | don't think that it would be necessary to be
so terribly pessinistic about the use of the drug
in left-sided endocarditis. Moreover, | would
suggest that the | abel can be witten such that it
is made clear to prescribers what is known and what
is not known; what data exist and what don't exi st
about left-sided endocarditis. | don't think that
is an approvability issue. | think that is an
instructions for use issue.

So, ny analysis to the second question
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woul d be that there is substantial evidence of
ef ficacy and acceptable safety for the intended use
of daptomycin in treatnent of people with infective
endocarditis, and that the data can be extrapol ated
to the subgroup of infective endocarditis using the
best tools for diagnosis that we now have.

DR LEGGETT: G eg?

DR TOMSEND: | think the short answer to
the question is that, for ne, the data don't
provi de substantial evidence that this is a drug

that is effective and efficacious in the treatnment

of infective endocarditis. | think the problemis
not with the drug really. | think the problemis
with the study. | think the study was probably as

best as can be done in the circunstances but, you
know, there aren't enough total nunbers in the
study. Then if you try and break it down to the
subgroups and analyze them-and | think it is
important to try and do that because right-sided
and | eft-sided endocarditis are different
beasts--then, you know, you are talking about

vani shingly small nunbers.
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So, to ne, there aren't enough data; there
aren't enough data points in the study to say that
this drug is, indeed, at |least efficacious. It is
safe probably. And, | would not use extrapol at ed
data fromthe all-comers popul ati on because, again,
I think that S. aureus endocarditis and S. aureus
bacteremi a are not equivalent and I wouldn't try to
extrapol ate data fromthe bacterenia popul ati on,
especi ally when you are tal king about bacterem as
that may be comng fromprinmary sources, and use
that to determ ne whether or not this drug is
effective in treating endocarditis. So, my answer
to the question would be no but, again, | think it
is not a problemwith the drug; it is with the
st udy.

DR LEGCETT: Joan?

DR HILTON: | amconcerned in the
i nfective endocarditis patients about how | ow t he
control response rates are, coupled with the 20
percent non-inferiority margin. So, | can't
justify a 20 percent non-inferiority margi n when,

for exanple, in the left group the control response
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rate is 22 percent. So, | didn't find that margin
well justified. So, | think that the answer woul d
be no in this subgroup, and one of the particul ar
problens is that the control response rate varies
dramatically by these diagnostic subgroups.

You know, for future studies nore should
be done to investigate who the candi dates are for
success, rather than assuning a 65 percent response
rate in the controls and then actually getting
sonething a lot closer to 45 percent. That should
be nailed down. |If the margin is going to be based
on the end of therapy endpoint, then that is a
different margin than should be used for the test
of cure endpoint. So, those two should match up

DR. LEGGETT: Jim do you have sonet hi ng?

DR OMVEL: | think the real concern cones
down to the initial presentation of the patient.

At presentation you just find it very difficult to
come up with a diagnosis to put patients in these
subcategories into a study. The fact that the
echoes showed such variance al so makes it obvious

that diagnosis itself is difficult. Despite these
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obvi ous diagnostic difficulties though, the study
really does show efficacy conpared to conparator

I would remind us to | ook at the sponsor's
page 40 in which they indicated that for infective
endocarditis the adjudication comittee itself
i ndi cated 45 percent effectiveness with daptomnmycin
versus 40 percent with the conparator. The success
rate is certainly as good as vancomycin, if not a
bit better, on this particular graph. | would
think that vanconycin itself would have a harder
ti me passing sone of the hurdles that we are asking
this drug to pass. | would vote, yes, | think that
the efficacy in infective endocarditis is just as
good as the conparator from what we have seen, even
though the nunbers, granted, aren't as good as we
woul d like themto be.

DR LEGGETT: So, that is a yes. Al an?

DR. CRCSS: | don't think that there is
enough evidence to say that it is effective in
endocarditis, and that is because prinmarily the
nunbers are too small. On the other hand, this

really isn't a problemfor nme because | think there
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is evidence that it is efficacious in conplicated
bacteremia which | treat |ike endocarditis. So,
think if one has on the label that it is useful for
conplicated and unconplicated bacteremia | don't
think we have to argue beyond the nunbers. The
probl em wi t h argui ng beyond the numbers is just
what we saw at the outset. | mean, the first
comment was that inipenem was approved on the basis
of 11 patients and | would hate to have the data
| ater inpugned or to have nme defend the efficacy
for endocarditis based on the nunbers that we have
here. As | say, | think it is not necessary.

The ot her thing, which we haven't tal ked
about, is how echoes are actually used. |In our
hospital, and | assune it is true in |lots of
hospital s, fol ks have transthoraci c echoes rather
than TEEs. |n a published study, done at our
institution by Mary C aire Robin, she found out
that the initial therapy was rarely changed based
on the results of echoes, and the choice and
duration of therapy was based primarily on what the

bi as was at the outset even before the echo study
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was done

Finally, just given the difficulties in
this very well controlled and very well done study
on differences between | ocal echoes and what was
found centrally, even allowi ng for w der
interpretation of abnormalities done centrally,
think that it would be very difficult to make a
di agnosi s of endocarditis and then show that the
daptonycin is efficacious. So as | said, finally,
having said that it works for conplicated
bacteremia for ne is sufficient.

DR. LEGGETT: So, that is yes.

DR LEGCETT: It is a no.

DR LEGCGETT: On, it is a no? Ckay.

DR CROSS: It is a no for endocarditis
but it is a yes if we have conplicated bacterem a

DR LEGCGETT: Got you

DR. GOLDBERGER: Dr. Leggett, it would be
hel pful, as comm ttee nenbers tal k about this
issue, if they would try to be a little nore
specific in giving us sone advice, and sone al ready

have, about what should be said in the | abeling
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about endocarditis. There are a variety of
choices. W could say nothing. You know, just say
for conplicated bacterem a. That, of course,
doesn't provide nmuch information, such as there is,
to treating physicians. W could, for instance,
say that it has not been studied or there has not
been denobnstrated safety and efficacy, although
peopl e sonetinmes don't understand whet her that
means it was never studied or the studies didn't
show safety and efficacy. W could say it was
contraindicated in bacterial endocarditis. O, we
could say sonething along the Iines of there is
limted experience in patients with bacteria
endocarditis. Response rates for daptonycin--this
is just off the top of ny had--and conparator were
low, and if the drug is used it should be used with
frequent nmonitoring, etc. So, there is a range of
things we could say. It would be helpful to get an
i dea what committee menbers think

Now, | realize it is alittle difficult
for you because, for instance, the latter choice

al rost, in fact, does provide an indication for

file:///C)/dummy/0306ANTI.TXT (294 of 323) [3/15/2006 9:34:41 AM]



file:///C)/dummy/0306ANTI.TXT

295
endocarditis at the sane tine that it provides
significant caveats. But, you know, we want to
know what you thi nk about what we should say or not
say in the | abel because, as Dr. Borer said, it is,
one way or the other, some way of providing
information for clinicians who will be out there
using this product and who will not have had the
benefit of sitting here all day hearing a | ot of
information in great detail

DR LEGGETT: Thanks, Mark. Wy don't we
catch up before we go forward? G eg?

DR. TOMNSEND: | think | would say what is
true, which is sort of along the lines of what your
| ast statement was, that this drug has been
studied; it has been demponstrated to be at |east as
safe and efficacious as the standard of care, but
with linited experience definitive reconmendati ons
cannot be made. And, if it is to be used in the
treatment of infective endocarditis the patient
shoul d be nonitored very carefully for treatnent
failures.

DR LEGGETT: Jim | thought | did hear
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you say somet hi ng about | abeling.

DR QOMEL: Yes, | indicated that the |abe
shoul d state that daptomycin should be used very
judiciously, just |ike we use vancomycin, and that
patients should be switched over to a senisynthetic
penicillin if a CNS reports sensitivity.

DR LEGGETT: Alan, any further statenents
that should be made? | haven't heard anybody say
contraindicated yet, but | amnot saying that you
shoul d.

DR CROSS: No, | amconfortable with the
statenment that there is limted experience in the
treatnment of infective endocarditis, and just |eave
it at that if that satisfies the thrust of this.

DR. LEGGETT: Joan, anything?

DR H LTON: No.

DR LEGGETT: Steve?

DR. EBERT: Again, | think a lot of this
hi nges on the di agnosis and whet her you are naking
it at the tine of selection of therapy as opposed
to at the end of therapy or later on. | feel

confortable saying yes if you are going to use the
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Duke criteria to initiate therapy being either
definite or possible endocarditis based on nodified
Duke criteria.

I think the caveat may be, as Dr. Borer
mentioned, that if you have very clear evidence
that you are dealing with | eft-sided endocarditis
and presence of a vegetation, then | think that the
clinician needs to be cautioned that, first of all
there is very Iimted data avail abl e regarding
efficacy and, secondly, that the data is not that
great with regards to its efficacy. So, that is
probably something that needs to be included in the
| abeling as well.

DR LEGGETT: Dean?

DR. FOLLMANN: | amgoing to answer yes to
this question. The only way | can define infective
endocarditis is based on what you have at baseline,
and that was given in table 14 and was suggested by
Dr. Onel. We see very simlar rates of success
across |E and not |E conpared to conparator. So,
you know, what happens on down the road; what m ght

happen if we could do a biopsy--you know, that is
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not going to be avail abl e when we have to nake a
decision so | don't really get the question. You
are sayi ng, you know, what woul d happen in
sonet hing that would be very difficult to
know - say, biopsy confirnmed endocarditis. So, |
woul d say yes. You know, the caveat would be you
prescribe according to the criteria, | guess the
Duke criteria that made that table.

DR LEGGETT: Jan?

DR PATTERSON: Well, as has already been
di scussed, it hinges on whether you define your
popul ation for infective endocarditis as the entry
di agnosis or the final diagnosis. In terns of this
study, | think it is fair to say, you know, the

entry diagnosis in daptonycin was not inferior.

My problemwith that is that if you say it

is not inferior for the treatnment of infective
endocarditis and then you put in the label that it
has an indication for endocarditis the average
clinician, in reading that, is not going to, |
think, read the fine print about the difficulties

ininterpreting that, and that of the 75 percent of
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patients that entered the study with a definition
of endocarditis in the final diagnosis only 25
percent actually were defined as having that, and
there was really just one patient with | eft-sided
endocarditis treated successfully with daptomycin
and that was in conbination with gentanicin. That
would really bother nme in terns of having that as
an indication for endocarditis.

So, ny suggestion--well, | would vote no
and ny suggestion would be, however, in the | abe
to say that it has been studied and that it is not
inferior to the conmparator in a study for S. aureus
endocarditis where the entry diagnosis was the Duke
criteria for endocarditis. But | agree with Al an
that conplicated S. aureus bacteremia is simlar I
think to right-sided endocarditis, and | think that
many of those possible infective endocarditis cases
fit in that category. That | think would suffice
for me in terns of where this drug should fit,
conplicated or unconplicated S. aureus bactereni a.

I would also include in the |label not only

the things that we said before about nonitoring the
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M C for conplicated bacterenia and appropriate
dosi ng, but also that adjunctive therapy for
complicated bacteremia in terms of drainage and so
forth, should be used in conbination with the
medi cal therapy.

DR. LEGGETT: John?

DR. BRADLEY: | have a question of Drs.
Gol dberger and Soreth before | give an answer, and
it goes back to the subtle differences between
approving a drug as safe and effective for an
i ndi cati on and having a sponsor do a clinica
trial, a non-inferiority trial. On table 15 of the
sponsor's background package, the success rate in
| eft-sided infective endocarditis with daptomycin
was 11 percent. | don't think anyone woul d say
that is effective therapy. However, there is not
much that we have that is better. If you lump it
inwith all the other cases of infective
endocarditis, it was not inferior

So, | have two answers. It is not
effective but it is not non-inferior. Can you tel

me whi ch answer you want ne to give you?
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[ Laught er]

DR LEGGETT: Luckily, you just gave them
bot h.

DR BRADLEY: Seriously. | amputting
them on the spot.

DR. GOLDBERGER:  You know, | could respond
by saying that is why we pay you the big bucks to
come here--

[ Laught er]

--but anybody who knows how nuch you get
paid woul d realize what a joke that is! | think
that in away | tried to transfer some of our
problemto you a few nonents ago by aski ng what we
should say in the label. | think, you know, the
i ndi cation and what we say in the |label is going to
have to be sone sort of merging here. You know,
when we start talking a | ot about how it was
studied; it was simlar to conparator; the overal
response rates were not very good, that is
truthfully alnost a de facto indication. | want to
make that clear to everybody. The alternatives are

to contraindicate it or say nothing. Certainly
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saying nothing is very unattractive. | amnot sure
that people believe strongly enough to say it
shoul d be contraindi cated because that puts
treating physicians in a difficult position as to
whet her they can use it.

We are al nost asking you, | suppose, at
one |l evel to synthesize--and part of one of the
questions goes to this--all the avail able
information to cone up with a final conclusion of
what your overall gestalt is. Although we are
having a vote on the question, | think
realistically at the sane tine we are al so asking
you nore generally for what will go in the
|l abeling. It is going to be on the edge about
whether this is a true indication or sinply
described as part of conplicated bacterem a. How
we are going to handle it really depends on sort of
the strength of people's feelings here on the
commi ttee.

So, we are trying to put you on the spot a
little. | was actually going to wait till all the

conmittee nenbers had finished voting. Since we do
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have Dr. Corey here who has spent nuch of his life
studying this, once all of you were done so you
couldn't be biased by what he said, | was going to
ask Dr. Leggett if we could have Dr. Corey cone up
and say how he woul d recommend that such a product
be | abel ed and the advice he would give to
clinicians who woul d, you know, actually have to
make decisions. So, | would like to have the
company's consul tants sonetimes earn the noney they
get, which is a touch nore than the advisory
conmi ttee menbers

[ Laught er]

But | don't know if that hel ps you, you
know, right nowin terms of what we are asking you
to do.

DR BRADLEY: It hel ps.

DR. GOLDBERGER: | nean, you know, the
answer that was given a little while ago when we
asked about what kind of nunmber nine is and the
answer was it is a small number--1 mean, you know,
that is part of the issue here. But we also

recogni ze that as controlled clinical trials go in
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this area, this is the first that | guess has been

done in over two decades. It is three tinmes the
size of the last one to be done. So, you know, it
does have small nunbers but it isn't as though
there wasn't a major effort. So, to get the kind
of nunbers everybody would |like with the

het erogeneity, it would probably have to be
three-fold nore than what this is which woul d be
really an enornous undert aki ng.

DR BRADLEY: Right, and to say that it
not effective in endocarditis, knowi ng that there
is nothing that is nore effective, would al so
penal i ze this particular drug and the whol e
i nvestigation program So, | would vote yes.

DR. LEGGETT: Any comments about any
caveats or anything?

DR BRADLEY: No, the whole idea is that
the | abel needs to say that overall the
ef fectiveness is 44 percent and | et people know
that it is not greater, and that that is based on
smal | nunbers and a mixture of different clinica

entities--if that is all available, then that is
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what | woul d request.

DR LEGGETT: M comments go al ong the
Iines of everybody else, in other words, in all
sorts of directions. The way | understand things,
if the trial is set up as an all-coners that is how
it goes down fromour commttee's point of view,
however nmuch we are worried about subgroup
anal yses. So, of course, people with unconplicated
bacteremia can't be extrapolated to |eft-sided
endocarditis but | think that people with
right-sided endocarditis are pretty nuch the sane
as are conplicated bacterem as because we don't
usual ly get those so | don't even know. But | know
that they all get treated for four to six weeks
Since the treatnent is the sanme | don't really
care.

The other thing | would like to point out
is that the sponsor noted that 25 percent of
of f-1abel use right nowis for bacterema at the 4
mg/kg. | would like to at |east have it out there
that we should be using 6 ng/kg if you have bugs in

your bloodstream So, | think that woul d be

file:///C)/dummy/0306ANTI.TXT (305 of 323) [3/15/2006 9:34:41 AM]



file:///C)/dummy/0306ANTI.TXT

306
anot her reason that | would sort of say yes to
t hi s.

I guess in ternms of further studies--I
will junp ahead here so | don't forget, one thing
that m ght be done is a smaller trial with those
fol ks who just happen to turn up with a positive
echo. | don't think it would have to be a huge
trial because you have a real hard endpoint there.
You know that you have a positive bl oodstream and a
positive echo and you might be able to get a nuch
smal ler trial, even though it mght take some while
to do. The conpany could come to our place and we
could give thema lot and | amsure they could go
to San Francisco and get a lot pretty easily.

Finally, the one caveat | would probably
say as strongly as you could is that there is very
limted data and frequent nonitoring would be
necessary for anyone who was thought to possibly
have | eft-sided endocarditis. But, to me, there is
al nost as nuch danger fromdiscitis and epidura
abscess in paraplegia as there is from somebody

failing their heart valve and needing a new
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artificial valve. At least in ny experience that
happens just as often. Go ahead.

DR. BORER | would certainly agree with
Jim s suggestion about a small trial, but if we are
moving on to this next question here | think there
is sonmething else that should be done. Setting up
a random zed trial in this area obviously is very,
very difficult and | don't think that that by
itself will answer some of the questions that need
to be answered here. | think what is necessary, in
addition to whatever trial is done, snall trial or
whatever, is a registry but a specific kind of
regi stry where consecutive patients are entered.
That woul d be sonething the sponsor would need to
set up. The FDA woul d have to ask the sponsor to
do it and the sponsor would have to agree, and al
those legalistic things that we all know about.
But | think the key point is that we need to know
nmore about the relation of outcome, of clinica
out conme, bacteriologic outconme to the MCs with
this drug and to the isolate genotype, and that a

registry of sufficient size to provide absol ute
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poi nt estimates that could be used to inprove the
| abel and informclinicians would be very, very
usef ul .

I think it would be easier to do that, a
| ot easier, than to mandate another randomn zed
trial with all the problens that are invol ved, and
it would provide a nore real-world estimate of what
is going on than we have from the random zed tria
data with all the inclusion and exclusion criteria
that are necessarily involved with that. So, |
woul dn't in any way disagree with Jims suggestion
but, over and above that and separate fromit, |
think that this is sonething that is necessary.

DR LEGCGETT: Thanks. This is junping
back to question two because | had too many
scri bbled notes. One of the things that the FDA
m ght sort of look at, there was this table of al
the possible infective endocarditis with all the
different possibilities in different boxes--you
know, three of this and none of that. It mnight be
worthwhile in your sort of deliberating about what

you want to do to go back and | ook at the
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distribution of the possible infectiove
endocarditis that went back to conplicated
bacterem a from each of those boxes. That m ght be
a way to inprove on the nodified Duke criteria by
figuring out fromthis trial which of those things
work well. | understand there are other trials
much bigger than this but it mght be an
opportunity to at |east get sone nunbers about
where all those fol ks are comi ng back that were

t hought to be possibly endocarditis that were

adj udi cated as not having that at the end. Sorry
about that interruption.

Anybody have any conments about question
three? Do you reconmend additional studies of
daptonmycin in the treatnment of patients with S
aureus bacterem a, including infective
endocarditis? Good, Steve, because | was just
going to coment that we didn't have any i deas.

DR EBERT: | apologize if this is out of
order, but | guess ny other question, whether this
is for the company or for the panel, would be

whet her there is a need to pursue treatnment of
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ot her causes for endocarditis, for exanple
enterococcal endocarditis. | could see many
clinicians extrapolating these reconmendations to
ot her pat hogens and maybe that is appropriate and
maybe it is not. But | would think somewhere al ong
the line that mght also be an appropriate study to
perform

DR LEGCETT: Jan?

DR PATTERSON: | think it would be of
interest to |look at gentamicin in conbination for
some of the serious S. aureus infections.

DR. LEGGETT: You nean | onger than four
days?

DR. PATTERSON. Well, at |east four days
but perhaps | onger than four days.

DR LEGCETT: Al an?

DR CRCSS: Actually, | was just shocked
that even what seens to be a very short exposure to
gentamicin at a | ow dose may have had a huge i npact
on the renal toxicity. So, | think at some point
that has to be studied. |1 don't know whether it

ought to be required with daptomycin.
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DR LEGGETT: Certainly with vanconycin we

did that for a while. Dean, any coments froma
statistical point of view about things we shoul d
worry about for further studies?

DR FOLLMANN: | didn't think there would

be additional studies needed. M/ answer to three

woul d be no. | thought the evidence was pretty
strong here. | have comments on four if we get to
t hat.

DR LEGGETT: Does anyone el se have any
comments? |If we vote yes or no on three, is that
hel pful ? | mean, the ideas are the things that
count unless you need it for sonme sort of FDA
reason.

DR. SORETH. As | sat and took notes,
think you have pretty much accounted for it
i ndividually as you nade your coments, unless the
team has any coments that they want to nake.

DR LEGGETT: kay, question four, what
recomendati ons do you have for future studi es of
S. aureus bacterem a and endocarditis? Pl ease

include in your discussion study design issues such
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as case definition, specificity of diagnosis at
basel i ne, inclusion and exclusion criteria and
endpoints. John?

DR BRADLEY: | briefly nentioned it
before but | think comunity-acquired MRSA should
be anal yzed as a separate group compared to MSSA

DR LEGGETT: O course, as it is nutating
and picking up nore and nore MCs that is going to
be harder and harder to figure out.

DR BRADLEY: Well, then maybe we will say
PVL positive.

DR LEGGETT: Dean?

DR FOLLMANN: Yes, | have sonme comments
about trial design. | guess the thenme that | have
had earlier is, you know, that diagnostic groups
shoul d be nade using baseline data so in future
that is what | would focus ny efforts on. |
woul dn't worry about the final diagnosis groups.

To get better diagnostic groups at baseline maybe
you could wait a day or two to get the echo on
everyone before you randonize. | don't know the

particul ars of how you would do it necessarily but
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it is just inportant to nmake these groups using
basel i ne dat a.

Another thing | noticed in this study--I
amnore famliar with studies where you have a tine
of randoni zation and then two nonths later or 12
weeks | ater you neasure people and say are they
successes or not, so there is a fixed tinme of
eval uati on which is the sane for everybody. That
is not the case in these studies apparently where
you wait until therapy is over and then you start

the clock ticking so you have di fferent eval uation

times effectively for different people. So, | fear
that that can cause a bias. In particular, in this
study there was, | believe, for right infective

endocarditis a described or suggested treatnent
time of 14-28 days which was different in the
conparator arm | believe, of 14-42 days. So, one
group is being followed | onger for risk of death,
etc., and it is just an unfair way to conpare the
groups. | don't think it caused a real problem
here but fromfirst principles you want to have a

fair endpoint for the two groups. So, | would
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suggest you are look at, like, 12 weeks past
random zation or sonething like that, and not have
it be defined at therapy or patient response. |
think intention to treat should be the primary
anal ysis and | would have included those 10 or 11
failures that were not included for different
reasons in the sponsor's analysis.

So, this was an unblinded study. | don't
know i f consideration was given to blinding.
know it would be nore difficult. So, it is a
trade-off | guess between the difficulty of
blinding and this concern we have, or would have
sitting around this table with how could an
unbl i nded study here nmess things up. | can think
of two particular ways that an unblinded study
caused me sonme worry. One was that basically an
i nvestigator can define anyone to be a failure,
let's say. You know, | amgoing to put himon a
pen. or, you know, a non-authorized antibiotic and
that patient is a failure. He knows whether he is
going to get the conparator or daptomycin and so

you just want to rule out that possibility.
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Anot her concern had to do with the
treatnent-linmiting toxicity, which was another form
of failure. Once again, in an unblinded study you
worry that know edge of the antibiotic or the
treatnment that people are getting m ght cause you
to have your threshold for toxicity be different or
bi gger. You know, that is why we do blinded
studi es, not because investigators are going to
cheat or be dishonest but they m ght have an
unconsci ous predilection towards doi ng sonething
that would be unfair between the two groups. |
think that is it. Those were the main conments
that | had.

DR LEGCETT: Al an?

DR CROSS: Well, as | said earlier, one
i ssue woul d be perhaps to get a better handl e on
the PRSAs by actually having an up-front definition
of what that is so we know how i nportant a problem
it is.

The second is one other piece of data
whi ch we haven't mentioned. |If you |look at table

18 in the sponsor's background package, it is the
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importance really of the length of therapy, even in
relatively unconplicated bacterenia, having therapy
for 14-27 days has a better outconme than 1-13 days.
Now, in sone of the presentations we had earlier
the standard of care, at least as present in Victor
Hugh's study, was up to 14 days but, yet, what we
have in this is treatnent for 1-13 days and then we
have a | arge group of 14-27 days. | think it would
be hel pful to know whether or not there is any
di fference between two weeks and three weeks,
especially when you | ook at the really huge
di fferences even, as | mentioned, in unconplicated
bacterem a between short therapy and rmuch | onger
therapy. That always is an issue that cones up as
far as how long do we have to treat, and even nore
SO0 as outpatient therapy progresses.

DR LEGGETT: Steve, did | see your hand
up?

DR EBERT: Probably not, but just to
maybe add a couple of issues, | noted that in this
study there were sone contraindications of

prosthetic valve, intravascular, arterials. Again,
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| see those as clinical questions that are going to
cone up and at some point to include a popul ation
of patients that would have those risk factors as

well | think would be useful for clinicians.

DR LEGGETT: W also tal ked about that in

2004 and | can see that comng up not only for
i ntravascul ar things but hips and knees. Jim did
you have anyt hi ng?

DR. OVEL: O all the questions, this is
the hardest and it is difficult to cone up with a
good study design. Renenber that the sponsor
actually worked with the FDA to try to design this
study. One of the major dividers of any study
should really be MRSA and nethicillin-sensitive S
aureus. As clinicians, we really have extra
concern when we have that methicillin-resistance to
contend with. So, | think in any study design
there should be a differentiation between those two
as one of the nmain headi ngs.

DR LEGCETT: Thank you. Jan?

DR. PATTERSON: | agree with a couple of

the points that have been nade al ready, especially
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about excluding the conmunity onset MRSAs as a
separate group because that is really a different
di sease, different kind of clinical presentation,
virulence and so forth. And, also define the
groups better at baseline. | think the problens
with the congruence with the echoes, and so forth,
was really a difficulty in this study. Then,
finally, looking at the MCs prospectively. | know
that it is an issue. It would be helpful in future
studies to have that data prospectively rather than
retrospectively.

DR. LEGGETT: Any other conments? Wuld
anyone fromthe sponsor like to say anything to the
conmittee or to the FDA about any of these issues,
especially these latter ones about further trials?

DR. BOUCHER: Maybe | will ask Dr. Corey
if he wants to discuss this because he was very
involved in a lot of aspects of the execution of
the trial and does a lot of clinical trials in S
aur eus.

DR. COREY: Thanks. | really appreciate

this opportunity. | have been struck by how
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t houghtful the advisory comittee has been. You
have taught ne a lot. Before we get to future
trials, |I think the key question for ne is do
feel confortable in taking a patient who cones in
that | think is pretty sick and probably has
complicated bacterem a and putting himon
daptomycin, knowing that | have a significant
chance of hi m having endocarditis. And, the answer
is yes.

Wien | find that he has |eft-sided
endocarditis, do | want to continue himon that
drug? If it is MRSA |l would say yes. If it is
MSSA | would say no, | would switch drugs. That is
nmy feeling about this right now and | think, you
know, right-sided endocarditis, to me, is sort of
endocarditis for beginners.

[ Laught er]

It is like going to Brazil instead of
Africa when you go overseas and work. It is easy.
They don't die and the left-sided die. Dr.
Karchnmer and | were talking and the failure rate

for vancomycin |left-sided endocarditis is abysnal
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for MRSA and we don't have nuch to |ose with that
group but | think we do with the MSSA. So, that is
how | feel about how ! would use it. | feel
confortable using it just the way you all thought
about it.

Future trials are tough, tough to design
My wife is an echocardi ographer so | hear about how
stupid ID guys are all the tinme in diagnosing
endocarditis. She actually wote the nodified
criteria so | quote her alot. But | think as we
are setting up at home echo reads, it is going to
be great at m dni ght when they call up and say we
want an instant echo read now. You can do that in
atrial. Nowthat we have the electronics to allow
us to do this, you can do that in a trial and
transmit that so you don't have this disparity
bet ween the core | ab reading that conmes out after
the trial is done and the |ocal |ab readi ng that
you have to deal with now Truthfully, having
| ooked at a bunch of these echoes, they are frankly
wong. They m ssed major things that you would

have taken a patient to surgery for. | think that
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is the use of the echo. To ne, it is less to find
the disease but it is to define what other
treatment | am going to do.

Finally, | think the idea that we are
| ooking for metastatic foci is tough. The guys in
Marseilles did this in a whol e bunch of patients.
They did total body scans, total body CTs or MRIs.
Can we get that through an IRB? |Is that logical to
do? |Is that incredibly expensive? That would be
i deal but I amnot sure we could functionally do
that. So, | appreciate the great thoughts of the
committee. DR. LEGGETT: Coul d Cubi st
could afford it?

DR COREY: | don't think | could.

DR. VIGIANI: | would like to ask Dr.
Frank Talley, our chief scientific officer, if he
wants to make a comment for the conpany about
future trials.

DR TALLEY: Cubist has a long, | think
productive relationship with FDA in trying to
approach the use of this drug for unmet nedica

needs and trying to design studies to try and
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answer those. | think the study that we have
tal ked about all day today points to that
col l aboration in noving forward. It was a
trenmendously difficult study to do. W were able
to enroll the biggest study and we plan to nove
forward to try and answer the questions. | don't
think we have conpletely finished our anal yses, as
was evident today with the presentations. We wll
continue to do that with the FDA, | ooking toward
the | abel as was tal ked about.

Cubi st continues to try and | ook at other
areas of unmet medi cal need and is in constant
contact with both the FDA and regul atory bodies in
Europe to try and design studies for these unnet
medi cal needs. As you have heard, these are
difficult, conplex studies which take a |ong period
of time and huge resources so we have to do that
very carefully. We will be thinking about how to
explain the label for this drug in the future and
| ook forward to continue working with these
regul atory bodi es. Thank you

DR LEGGETT: Any final requests fromthe
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FDA, Mark or Janice?
DR SORETH: No, | don't have anyt hing.
DR LEGCETT: Geat! For the first tine
in my experience we finished ahead of tinme. Thank

you.

[ Wher eupon, at 3:55 p.m, the proceedings

wer e adj our ned. ]
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