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PROCEEDIL NGS

DR. RELLER | would like to wel come everyone to
the 63rd Anti-Infective Drugs Advisory Conmttee neeting of
the FDA. | amDr. Barth Reller and will be the Acting Chair
for this session.

| would i ke to begin the neeting by turning the
m crophone over to Ernona McGoodw n, our executive secretary
of the Advisory Commttee for the conflict of interest
statement .

W w il then introduce all of the nenbers and
consultants of the commttee and begin with an introduction
by Dr. Gary Chikam, the Director of the Division of
Anti-Infective Drug Products. Then, we will have background
presentation by Dr. Barbara Murray, who is a consultant to
the coonmttee for this norning's presentations. Then, we
wll go to the sponsor presentations and to the FDA
presentations before | unch.

During and after the presentations, we wll have
questions focused on the data presented. The nore general
di scussion and questions related to interpretation of al
the material presented will take place in the open
di scussion this afternoon.

Er nona.

Conflict of Interest Statement
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M5. McGOODW N:  The fol l ow ng announcenent
addresses the issue of conflict of interest with regard to
this neeting and is nade a part of the record to preclude
even the appearance of such at this neeting.

Based on the submtted agenda and information
provi ded by the participants, the agency has determ ned that
all reported interests in firnms regulated by the Center for
Drug Eval uation and Research present no potential for a
conflict of interest at this nmeeting with the foll ow ng
exceptions.

In accordance with 18 U S. C. Section 208(b)(3) and
Section 344(n)(4), full waivers have been granted to Drs.
Nor den and Par sonnet.

A copy of these waiver statenents may be obtai ned
by submtting a witten request to the FDA's Freedom of
Information O fice, Room 12A-30 of the Parkl awn Buil di ng.

W would like to note that two of the commttee
partici pants had previous involvenents related to Synercid
and trovofl oxacin that we believe should be disclosed. FDA
believes that it is inportant to acknow edge these
participants' involvenents, so that their participation may
be objectively eval uat ed.

In the past, Dr. Norden treated a patient with
Synerci d under an energency care protocol. Dr. Soper spoke
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at a trovofl oxacin synposium | ast year. He has no future
engagenent s schedul ed.

Wth respect to FDA's invited guest speakers, Drs.
Bar bara Murray and Gordon Archer, they have reported
interests which we believe should be nade public in order to
allow the participants to objectively evaluate their
coments. Dr. Murray would like to disclose that she
recei ves contractual support from Bayer and Pfizer. She
al so | ectures at various academ c institutions which receive
funding fromPfizer and Merck. In the past, Dr. Murray has
served on an occasi onal advisory board to Rhone-Poul enc
Rorer, Roerig, Pfizer, Bristol Myers Squi bb, and d axo
Wl | cone.

Dr. Archer would like to disclose that he has a
grant fromBristol Myers Squi bb Research Foundation and has
consulted for Bristol in the past two years. Dr. Archer has
al so reported that he occasionally lectures for
Rhone- Poul enc Rorer and Bayer and is on the Scientific
Advi sory Board of PRI Ortho-MNeill.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the
participants are aware of the need to exclude thensel ves

from such i nvol vement, and their exclusion will be noted for
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t he record.

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

Thank you.

DR. RELLER | would next like to go around the
tabl e and have introductions of the invited guests and
menbers of the commttee.

Dr. Archer.

DR. ARCHER | am Gordon Archer. | am Professor
of Medicine and M crobiology and Chief of the D vision of
I nfectious Disease at Virginia Comonweal th University in
Ri chnond, Virginia.

DR. MJRRAY: Barbara Murray, simlar title at the
Uni versity of Texas Medical School in Houston.

DR. SOPER: | am David Soper. | ama Professor
and Director of Gynecol ogy and al so a Professor of Medicine
at the Medical University of South Carolina.

DR. CHRISTIEE | amCelia Christie. | aman
Associ ate Professor of Pediatrics at the University of
G ncinnati, College of Medicine. | ama nenber of the
Di vision of Infectious D seases and Epi dem ol ogy at the
Children's Hospital Medical Center in G ncinnati.
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DR. WTTNER. | am Murray Wttner, Professor of
Pat hol ogy, Parasitology, and Tropi cal Medicine at the Al bert
Ei nstein Col | ege of Medicine.

DR. CHESNEY: M nane is Joan Chesney. | ama
Prof essor of Pediatrics and in the Division of Pediatric
I nfectious D seases at the University of Tennessee in
Menphi s.

DR. DANNER  Robert Danner, Critical Care Medicine
Department, National Institutes of Health.

DR. RELLER Barth Reller, Professor of Medicine
and Pat hol ogy, Division of Infectious D seases, and D rector
of Cinical Mcrobiology at Duke University.

M5. McGOODW N:  Ernona McGoodw n, FDA.

DR. NORDEN: Carl Norden, Professor of Mdicine,
University of New Jersey Medical School and head of
I nfectious D seases at Cooper Hospital in Canden.

DR. PARKER  Donal d Parker, biostatistician,

Uni versity of Okl ahoma Health Science Center.

DR. JUDSON: Frank Judson, head of Infectious
D seases at Denver Health Medical Center and Professor of
Medi cine at the University of Col orado.

DR CHHKAM: | amGary Chikam. | amthe
Director of the Division of Anti-Infective Drug Products,
FDA.
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DR. ROBERTS: Rosenary Roberts, Medical Team
Leader, FDA

DR. RAKONBKY: My nane is Al ex Rakowsky. | ama
medi cal officer, FDA

DR. THOWPSON. | am Susan Thonpson, also a nedica
of ficer at the FDA.

Issue: NDAs 50-747 and 50-748 quinupristin/dalfopristin
Synercid--Rhone-Poulenc Rorer Pharmaceuticals
Introduction

DR. RELLER  Dr. Chikam.

DR. CHIKAM: Thank you, Dr. Reller, and good
morning. First of all, I would like to wel cone our
commttee and their consultants and the pharmaceuti cal
sponsor to this, the 63rd neeting of the Anti-Infective Drug
Products Advisory Conm tt ee.

Before we start, | would like to particularly
wel come four new nenbers to the commttee. W certainly
appreciate their wllingness to give of their tinme and their
expertise as we deliberate many of the thorny questions that
cone before us as a regul atory agency. They are:

Dr. Patricia Chesney, who is Professor of
Pedi atrics at the University of Tennessee. Her areas of

expertise include pediatric infectious diseases and
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m crobi ology; Dr. Celia Christie, who is Associ ate Professor
of Pediatrics at the University of C ncinnati Medical
Col l ege. Her areas of expertise include pediatric

i nfectious di seases and epi dem ol ogy.

Dr. David Soper, Professor of Medicine in
(bstetrics and Gynecol ogy at Medical University of South
Carol i na, whose areas of expertise include Ob/Gyn and
i nfectious diseases.

Finally, Dr. Murray Wttner, who is Professor of
Pat hol ogy, Parasitology, and Tropi cal Medicine at the Al bert
Einstein College of Medicine. H s areas of expertise are
pat hol ogy, parasitol ogy, and tropical nedicine.

In addition, I would Iike to welconme Dr. D ane
Mur phy, who joins us fromthe University of Florida,
Department of Pediatrics. As of March 5th, she will be
taking over as the Director of ODE-4, which is the office in
whi ch the Division of Anti-Infective Drug Products resides.

In July of 1996, there was a neeting of the
Anti-Infective Drug Products Advisory Commttee to discuss
I ssues surrounding antibiotic resistance and the role of the
FDA in addressing this problem Mny issues were di scussed
at that neeting and clearly the FDA has a role in the
partnership with other public health agencies, such as the
CDC, academ a, and industry, in addressing this inportant
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public health problem

More specifically, as a regul atory agency, the FDA
has an inpact on the devel opnent of products neant to treat
infections due to resistant organisns. Over the years,
general nechani sns have been devel oped in the regul ations
for addressing the needs for devel oping products for serious
and life-threatening ill nesses, which these sorts of
infections would certainly fall under.

They include Subpart E of the IND regul ations, the
O phan Drug | aw, and nechani snms for access to
i nvestigational agents, such as the treatnment |IND
Certainly, as you |look at the history of the devel opnent of
t he product before us today and the A application, many of
t hese nechani sns have been put into place.

In particular, the spirit of the Subpart E
regul ations involving early and cl ose interaction between
the division and the pharmaceutical conpany in agreeing on
t he devel opnent plan for the product and al so the use of the
treatnent IND to provide access to the agent during the
i nvestigational process.

The commttee in July al so discussed a nunber of
ot her issues which inpact on the devel opnent of these
products. Some of them i nclude specific organi snms which

present particul ar problens for drug devel opnent, such as
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pen-resistant Strep pneuno, nethicillin-resistant Staph
aureus, and vanconyci n-resi stant enterococcus infections,
the quality of clinical data necessary to adequately
determine if a drug is effective for the treatnment of such
i nfections.

Sone of the factors which may inpact on those
deci sions include the overall incidence of infection with
t hese organi sns, the specific site of infection to be
studi ed, and whet her based on the overall incidence it is
reasonable to pool data fromdifferent sites of infections
with the sanme organi sm and al so whether or not other active
agents are available to treat the infection that is being
st udi ed.

| think these are sone of the issues that will be
evident as you consider the data fromthe new drug
application for Synercid that will be presented today by the
sponsor and by the FDA reviewers. W |ook forward to the
presentations and to the commttee' s di scussion.

Thank you.

DR. RELLER  Thank you for our road map for today.

Next, we will have Dr. Barbara Murray, who is a
consultant to the commttee, to present the m crobiol ogical

background for the topic under discussion.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

Dr. Mirray.

Background

DR. MURRAY: Thank you. W wll probably need the
lights down a little bit.

[Slide.]

| was asked to give an overview of enterococci in
general with certainly a focus on VRE, and to go through a
little bit of background, the nane enterococcus derived from
an early publication in French describing a grampositive
coccus of enteric origin in 1899, an isolate the same year,
whi ch was probably a henol ytic enterococcus was isol at ed
froma patient with endocarditis.

A few years later the nane Streptococcus faecalis
was first used also to apply to an isolate froma patient
with endocarditis. The role of this organi smor organi sns
simlar to enterococci in endocarditis was well established
over the next 20 years.

[Slide.]

From approxi mately the m d-1930s to the m d-1980s,
enterococci were placed in the genus Streptococci and nost
of us with a few gray hairs knew them as group D
streptococci. The enterococci were distinguished fromthe
non-ent erococcal group D streptococci like Strep bovis by

certain biochemcal tests. The nbst commbn organi sns were
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Streptococcus faecalis, which accounted for approximately 85
to 90 percent of infections during that tinme period, the
second nobst common bei ng Streptococcus faeci um

[Slide.]

I n about the m d-1980s, based on genetic typing
and testing, enterococci were decided to not be closely
related to streptococci and were noved into their own genus
referred to as Enterococcus. The species nanmes were
retai ned and a nunber of new species were identified.

Again, up until the era of vancomyci n-resistant
enterococci, Enterococcus faecalis was the npst common
organi sm accounting for 85 to 90 percent of infections,
with E. faecium being second. Mst of the ones on this side
have caused clinical infection, many of this side have not
been reported as a cause of infection in humans.

[Slide.]

In addition to the role of the enterococcus as a
true pathogen in endocarditis, it has been increasingly
recogni zed since the md-1970s as a cause of opportunistic
i nfection or nosocomal infection in superinfection in
patients in the hospital and particularly those on
anti biotics.

This role as a nosocom al opportunist was
coincident wth, and probably related to, the antibiotic
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resi stance of the enterococcus, particularly their
resistance to third-generation cephal osporins, whose use
increased in the late 1970s. The resistances that bother us
nost today include the three here that | wll spend a little
nore time on in the next few slides.

Now, the enterococcus really presents two
probl ens, one that is nore gernmane to the di scussion today,
and that is, in today's world, can we even inhibit them
This is mainly a problemw th the species E. faeci um when
highly resistant to anpicillin and vanconycin, and in this
country, such isolates that have these two properties, are
often resistant to nost or all other antibiotics.

The enterococcus has another problem and that is,
even if we can inhibit it, can we kill it. This is actually
nmostly a problemw th the other species, E. faecalis, when
it causes endocarditis, although certainly if E faecium
causes endocarditis--which it can--this again becones a
pr obl em

[Slide.]

Now, | ooking at its role in nosocom al pathogens,

t hese are sonmewhat ol d data, but the enterococcus has been
fairly consistently, over the past decade or two, been
reported as the second to third nost common organi sm

recovered from nosocom al infections, as shown here.
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[Slide.]

Now, those nosocom al infections include urinary
tract infections. The enterococcus is a comon cause of
nosocom al urinary tract infections, although not of urinary
tract infections in otherwi se healthy individuals, typically
wonen.

It is typically found in pelvic and
i ntra-abdom nal wound infections, frequently isolated, but
ot her organisns are nore inportant and the necessity to
treat enpirically early on in such infections, m xed
infections, is still sonmewhat controversial.

[Slide.]

The organi sm can cause spontaneous peritonitis,
particularly in individuals wwth cirrhosis and ascites,
nosocom al bacterem a. Neonatal sepsis can occur in two
versions. One is in the normal neonate, it is a distant
third in sone studies behind E. coli and group B
streptococcus as a cause of neonatal sepsis, but nore often
it causes sepsis in this population in the very sick,
intensive care unit hospitalized baby.

CNS infections occur. They only rarely occur in
i ndi vidual s who have not had a CNS mani pul ati on, injection,
surgery, et cetera.

[Slide.]
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Now, treatnment of certain enterococcal infections
has al ways been sonewhat problematic and debatable, and |
will just give you one exanple here, and that is
enterococcal bacterem a. The source is often one of various
possibilities. It is often polymcrobial.

It has been associated with high nortality known
to occur nore in the nore severely ill patient, but also
appears to independently increase nortality in sone,
al t hough not all, studies. But the therapy remains to this
day really unknown, should we treat short, should we treat
| ong, should we treat as endocarditis, can we use a single
agent, or does it need to be a conbination of, say,
penicillin plus an am nogl ycosi de.

Recomrendat i ons, both anecdotal and publi shed,
woul d range fromno therapy to four weeks dependi ng on the
nunmber of not well defined clinical factors including
severity of the bacterema, two or nore positive bl ood
cul tures, source, nosocom al versus community, the evidence
that the organismis actually causing infection, and
possi bly the presence of severe underlying disease, but this
remains a clinical dilemma to this date as to how each
i ndi vi dual patient should be treated.

[Slide.]

Now, the problens of enterococci really rel ate,
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many of them to its antibiotic resistance, its resistance
naturally or inherently to many of the agents we would use
for other gram positive organisns |ike staph and strep, so
it is resistant to the anti-staphylococcal penicillins,
cephal osporins, clindamycin typically.

[Slide.]

Now, anot her problemthat appears to be typical of
enterococci is its failure for a single drug like penicillin
or vanconycin to adequately cure endocarditis, a response
rate of at best 40 percent observed way back in 1954.

Conbi nati on therapy for many years has been known
to be better and that is the standard of therapy for
ent erococcal endocarditis, that is, penicillin or vancomycin
pl us an am nogl ycosi de.

[Slide.]

The expl anation for that need is probably seen
here where the ability of penicillin to inhibit the MC of
enterococci is less than that of its ability to inhibit
ot her streptococci, but particularly, the MBC, the ability
of penicillin to kill the enterococcus is much | ess than

agai nst other streptococci, and as you know, endocarditis is

one of those infections where we need a killing reginen.
[ Slide.]
The efficacy of the am noglycoside is illustrated
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here. This is the killing effect, marginal at best, of

penicillin alone in a time-kill curve, the effect of adding

t he am nogl ycosi de produces nore rapid and conplete killing.
[Slide.]

Now, nmoving fromthe intrinsic resistance to the
acquired resistance, the big three including high-Ievel
resi stance to vanconycin, beta-|actans, and am nogl ycosi des
are our big problem W really did not care about these
resi stances to any extent in the past because they weren't
consi dered enterococcal therapies.

We becane interested in these possibilities only
after these resistances energed, and it turns out that npst
organi snms with these resistances have many, if not all, of
t hese resi stances, as well.

[Slide.]

Agai n, one that does not pertain so nuch to today
is the problem of high-level resistance to am nogl ycosi des,
whi ch elimnates that synergistic bactericidal effect |
showed you. Just to illustrate the problens of the
organi sns, what do we do if a patient has endocarditis with
such an organismw th high-level resistance to al
am nogl ycosi des? W don't know.

Sonme have recommended conti nuous i nfusion
anpicillin. Many of us, when called, will say try extra
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| ong therapy, instead of four to six weeks, 10 to 12 weeks,
rather than empiric, off-the-cuff based on sone ani mal node
data, but very little human data or valve replacenent for
rel apsing disease. It is a difficult infection to deal
with.

[Slide.]

The second of the big three high-1level resistance
to beta-lactans, the species, Enterococcus faecium has been
known for many years to be nore resistant to penicillins
t han Ent erococcus faecalis.

Until about 10 years ago, the average Enterococcus
faeci um woul d be inhibited by between 16 to 64 ncg/m of
penicillin although high-dose therapy could still achieve
this, nore recent isolates in the past decade are even nore
hi ghly resistant, not inhibited by upwards of 256 ncg/m in
sonme i nstances.

[Slide.]

Movi ng now to the vancomyci n-resi st ant
enterococcus problem the initial descriptions were from
Europe. The initial isolates were from 1986 in severa
Eur opean countri es.

[Slide.]

In the United States, there was an early isolate

in 1987, but the big onslaught was in the |ate 1980s where a
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nunber of isolates in the northeast part of this country
wer e observed, followed by the M dwest.

Now, an interesting observation nmade in severa
studies, both the CDC and a report here by Ron Jones, and
that was in 1992, 23 percent of hospitals surveyed had VRE
and they were all east of the M ssissippi, but over the next
two years, there was a progressive appearance of VRE, so
that 61 percent of the same hospitals had VRE by 1994
i ncluding states west of the M ssissippi.

[Slide.]

This is a slightly outdated CDC slide show ng VRE
rates as of 1994, the percent of the enterococci resistant
to vanconycin. The data have not changed too nuch over the
next two years, a little bit of an increase.

So, whereas, in their survey, hospitals,
approxi mately 14 percent of enterococci were vanconycin
resistant in 1994, and a little bit higher in "96, that is
not true of the entire country. There are certainly sone
regions that are down in this area, Houston being one of
them even in 1998.

[Slide.]

Now, sonething | refer to as the peculiar and
perverse nature of vancomycin resistance is that it has

appeared preferentially in the species Enterococcus faecium
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| mentioned that prior to vanconycin resistance, E. faecalis
predom nated about 9 or 10 to 1 anong clinical isolates, but
vancomnyci n resi stance has appeared preferentially in this
species, about 10 to 1 in several studies.

[Slide.]

Now, why is that perverse? It is because |
mentioned this as the anpicillin resistance species, and
unfortunately, vanconycin resistance has in this country
often appeared in that subset of E. faeciumthat is highly
anpicillin resistant, and this was a so-called bad bug in
Phi | adel phi a pointing out the high |evel resistance to both
of those antibiotics, and that really is the problem

[Slide.]

| have two cases right now that | wanted to
mention to sort of illustrate the problens. This was a
23-year-old woman with AML, known to have fecal colonization
wi th vancomyci n-resi stant enterococci for six nonths, and
that is very common. The organi sm nmay be col oni zi ng and
doi ng no damage for quite a |long period of tine.

On her final adm ssion for |eukem a, she presented
with fever, chills, rapidly becane septic in appearance,
urine culture was positive for VRE, as were two sets of
bl ood cultures drawn hours before her death from sepsis

whi |l e recei ving vancomycin and ceftazidinme and gentamcin, a
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standard that woul d be accepted in nost |ocations, to which
t he organi smwas conpletely resistant.

So, this illustrates the problem Now, | don't
know t hat her organismwas resistant to everything, but it
was certainly resistant to all the standard therapies that
she was given at the tine of her dem se.

[Slide.]

Anot her case whi ch has not been published, but was
one | was involved with, was a 29-year-old man, not quite
such a severe illness as other patient, wth paroxysnal
noct urnal henogl obi nuri a and Budd- Chi ari syndronme, began to
have positive blood cultures for VR E. faeciumin |late 1994
and had them on nunmerous occasions over the next six nonths.

Initial echocardi ograns were not definitive for
endocarditis and it was thought that the patient had an
infected clot in the inferior vena cava. |In fact,

t hronbol ytic therapy seened to dissolve that clot and bl ood
cultures were transiently negative.

The patient received a variety of antibiotics,
vanconycin to which it was resistant, anpicillin to which it
was resistant, mnocycline to which it was susceptible,
rifanpin to which it becane resistant, gentanycin to which
it was resistant. Sonme led to transient clearing of the

bl oodstream but then would cone back. The patient also
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received teicoplanin to which it was susceptible, but the
or gani sm devel oped resi st ance.

The patient was treated with mnocycline for a
prol onged period of time and finally discharged, but
admtted four weeks later with positive blood cultures and
di ed. Autopsy showed endocarditis with a vegetation of 10
cmx 3 x 2, which is a huge vegetati on.

This illustrates an organismthat could be
inhibited. There was m nocycline, but this infection,
endocarditis, did not respond and the patient went on to die
after a six-nonth ill ness.

[Slide.]

So, what do we do about VRE? The problemagain is
that the new resistances have been added on to the
background of a nunber of acquired and intrinsic
resi st ances.

[Slide.]

This is a slide |I have used for grand rounds, and
| say resistance to vanconycin, what do we do? Test
what ever you can think of, for exanple, tetracyclines,
chl oranpheni col, and consi der using whatever |ooks active,
and that is the state-of-the-art, as you know.

Now, other than Synercid, which you will hear
about today, these conbinations in individual agents have
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primarily been | ooked at in either anecdotal cases, ani nal
nodel s, or just in vitro, and there are certainly no firm
data for any of themexcept if the organismis an
Ent erococcus faecalis, anpicillin would certainly still
apply, and even sone of the faeciumw th noderate
resi stance, we have used anpicillin at 20 grans a day for an
endocarditis patient with an MC of 64 with an
am nogl ycosi de, and that patient responded.

Now, sone of these conbinations |ike
ci profl oxacin, gentamcin plus rifanpin | ooked very active
in the test tube and in the aninmal nodel if the organi smwas
susceptible to each of these, but few VRE are suscepti bl e.

In addition to conbinations |ike cipro and
novobi oci n, novobi ocin has been given with a tetracycline,
and it is difficult really to say how efficacious it was.
Newer f 1l uoroqui nol ones have much enhanced gram positive
activity agai nst enterococci, as well as other organisns,
but if the organismis already ciprofloxacin
resi stant--which many are--these agents have decreased
activity in the test tube.

[Slide.]

O her things on the horizon include sone new
gl ycol i popeptide-like antibiotics. The elongation factor TU
inhibitors | have not heard nuch about in the |ast few
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years. @A ycyl cylines and oxazolidi nones have activity
agai nst enterococci. They both are likely to be
bacteriostatic, and not bactericidal.

[Slide.]

Now, of the sort of published reports of anecdotal
and small collections of therapy, there is a problemwth
assessing how the antibiotics have acted, and one of the
problens is the frequency in enterococci of severe
under | yi ng di sease.

[Slide.]

We have often said sick patients get enterococci
and now we say and sicker patients get VRE. There is also
publ i cati ons suggesting that sick patients get E. faecalis
and sicker patients get E. faeciumeven when it's not
vanconyci n-resi stant.

Thi s paper tal ked about, for exanple, patients
with VRE bacterem a have been hospitalized an average of 26
days, received antibiotics for nost of those, had a high
rate of acconpanyi ng hematol ogi ¢ malignancy, respiratory, or
renal failure and other severe di seases.

[Slide.]

That same paper | ooked at the percent of patients
who died after VRE bacterem a from 24 hours to 21 days.

These were not, by and | arge, thought to be attributable to

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

ent erococci necessarily, but about 60 percent died just
reflecting the severe underlying disease of that popul ation.
[ SIide.]

Now, does VRE bacterem a, for exanple, actually

affect nortality? One study suggested that--well, first of
all, it pointed out that independent risk factors for
getting VRE were, as | alluded to, nore severe illness,

recei pt of antibiotics.

In this study after controlling for the APACHE |
score and gender, patients wth VRE versus
vancomnyci n-suscepti bl e bacterem a did not have a
significantly increased nortality. Now, that study,
however, allowed as few as one positive blood culture and
was not in the nost severely ill popul ation.

[Slide.]

Anot her study found a different result.
Vancomyci n resi stance was an i ndependent risk factor for
ent er ococcus-associated nortality. This was on a |iver
transpl ant service, liver transplant being a known high risk
for E. faeciumeven before VRE, and had a stricter
definition with two or nore positive blood cultures or
one-plus organismat a sterile site. 1In this case, VRE was
associated wth increased nortality.

[Slide.]
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Q her problenms wth assessnent of sone of the
reports in the literature include the fact that we don't
know t he spontaneous resolution rate of certain instances
when enterococcus is present.

Many of the reports are conplicated because there
i s drainage or debridenment, renoval of catheter, a recovery
of white blood cells, or other antibiotics are given which
m ght have sub-M C effects or mght elimnate other
organi sns whi ch m ght be helping |l et the enterococcus
persi st.

[Slide.]

Agai n, just sone exanples show ng you the probl ens
that the clinician faces in trying to decide what to do with
the VRE infection. This was a study recently in the
Archives of Internal Medicine of a not too sick popul ation,
only 4 of 28 died, and they were thought not to have died
fromtheir VRE, but 4 of 6 bacterem as resol ved when the
line was renoved, 1 of 6 resolved with Iine renoval plus a
drug, and 1 of 6 persisted and probably had an infected
ventricul operitoneal shunt.

O the surgical site infections, 8 of 8 resolved
wi th debridenent and | ocal care, although 2 also got a drug
whi ch m ght have sone enterococcal activity.

[Slide.]
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O pelvic abscesses, peritonitis, soft tissue
infections, 3 of 7 resolved with drai nage or debri denent
w thout drugs likely to affect VRE. The other 4 al so
resol ved, but the patients got some drug likely to be
active.

[Slide.]

So, then, when one | ooks at a report of
chl oranpheni col therapy for vancomycin-resistant
enterococci, one realizes howdifficult it can be to decide
if this drug worked. There were 16 patients. They had
mul tiple severe underlying diseases, 9 died during the
studi es, over half of the population, 8 of 14 inproved with
chloro, but 4 of those also got rifanpin and 13 underwent
dr ai nage.

[Slide.]

| would like to finish wwth two cases that again
show the difficulties of these infections.

This is a patient who devel oped nultiple |iver
abscesses after the second liver transplant, was pure VRE
and VRE bacterem a. At subsequent retransplantation for the
liver, pus fromthe |iver grew VRE and Candi da al bi cans, the
patient's infection resolved with |iposomal anphotericin
di rected agai nst the Candi da and had no recurrence. So,

this was an exanple of if you could cut out the liver, the
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entire infection, you could cure the infection. Wuld
anti biotics have helped in that instance? Perhaps.

[Slide.]

Anot her patient follow ng retransplantation for
chronic rejection and hepatic artery reconstruction, this
patient devel oped pyrexia and six sets of positive bl ood
cultures for VRE, was resistant to a variety of antibiotics.
Debri denent of necrotic parts of the liver and
i ntra-abdom nal fluid grew VRE over the next two nonths. A
| arge collection in the area of the resection was drained at
| aparot ony and showed persistence of the VRE

Finally, with biliary reconstruction and prol onged
treatment with piperacillin plus gentamycin to which the

organi smwas resistant, there was gradual resolution, but

clearly causing a role in this patient's ill ness.
[ SIide.]
Well, | have tal ked about VRE. The other concern,

of course, about this resistance is that it is on nobile
transferable el ements and there is great concern that it
will transfer to nmethicillin-resistant Staph aureus, to
penicillin-resistant pneunococci for which we now use
vanconycin usually in conbination wth other agents, to
viridans and streptococci, sone of which are totally
resistant to penicillin wwth MCs of 128 or greater, or to
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sone of the other gram positive organisnms for which
vanconyci n has been used.

[Slide.]

Evi dence for how far vancomycin resistance has
spread in nature, the Van A genes have been found in a
vari ety of enterococcal species, as well as sone other
gram positive organisns. Van B has been found in a smaller
di stribution of organisns, but has been found in
St rept ococcus bovis, supporting our concern for spread of
this resistance into other gram positive organi sns.

Wth that, | will end. Thank you.

DR. RELLER Dr. Murray, thank you for setting the
stage superbly for the subsequent discussions.

Are there any questions for Dr. Mirray?

If not, | would next like to ask Dr. John Savarese
to step forward and i ntroduce the sponsor presentations from
Rhone- Poul enc Rorer.

Dr. Savarese.

Sponsor Presentations
Rhone-Poulenc Rorer
Introduction
DR. SAVARESE: Good norning. | am Jack Savarese,

Director of Regulatory Affairs for Anti-Infectives at
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Rhone- Poul enc Rorer.

[Slide.]

Today's presentation is on Synercid, which is the
first intravenous antibiotic of the streptogram n class for
the treatnment of serious grampositive infections in
hospitalized patients.

[Slide.]

| will begin RPR s presentation with an overview
of Synercid and a description of the indications submtted
to FDA for approval.

Dr. Mchael Ednond will review the epidem ol ogy of
serious grampositive infections.

Dr. David Glbert wll follow and address the
medi cal need for additional anti-infectives to treat serious
gram positive infections especially those caused by
resi stant pathogens.

The m crobiologic profile and clinical
phar macol ogy of Synercid will be reviewed by Drs. Nadler and
Rhodes respectively.

Dr. Talbot wll then present RPR s analysis of the
clinical trial data submtted to FDA in support of the
clainms in | abeling.

[Slide.]

Synercid is novel in having two chemcally
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di stinct conmponents: quinupristin and dal fopristin, which
have a synergistic antibacterial effect which is
bact eri ci dal agai nst many pat hogens. Synercid will be the
first available alternative to vanconycin in 30 years.

Clinical trial data to be shown today wl|
denonstrate Synercid's effectiveness in treating serious
gram positive infections especially those caused by
methicillin-resistant Staphyl ococci and vanconyci n-resi st ant
Ent er ococcus faeci um

[Slide.]

Strept onyces produce G oup A and Goup B
streptogram ns, which are pol yunsaturated macrol act ones and
cyclic hexadepsi pepti des respectively.

G oup A and Group B streptogram ns, when present
t oget her, have a markedly enhanced effect on bl ocking
bacterial protein synthesis.

[Slide.]

Streptogram ns can be grouped with macrolides and
I i ncosam des, the so-called M.S antibiotics, which are
comon in blocking protein synthesis at the bacteri al
ri bosonme, although their m crobiologic effects differ.

An oral streptogram n, Pyostacine fromRPR, has
been used in France for over 30 years for treating |ess
serious grampositive infections.
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Anticipating a health threat from serious
gram positive infections, research and devel opnent of
Synercid was begun in the early 1980s.

[Slide.]

Streptonyces pristinaespiralis produces
pristinanycin I|A which is a Goup B streptogramn, and
pristinanmycin Il A which is a Goup A streptogram n. These
are solubilized to produce quinupristin and dalfopristin in
a natural 30 to 70 percent ratio. Further processing yields
Synercid as a freeze-dried product.

[Slide.]

Derived fromnatural fernentation products, both
qui nupristin and dal fopristin are conposed of a nunber of
closely related conpounds with simlar mcrobiologic
activity. On this slide, the major conponents are shown.
The 30 to 70 percent ratio produces a potent synergistic
anti bacterial effect.

[Slide.]

The i nportant m croorgani sns susceptible to
Synercid include primarily gram positive organisnms, both
susceptible and resistant strains of Staphyl ococcus aureus,
St aphyl ococcus epiderm dis, Streptococcus pneunoni ae, and
Ent erococcus faecium There is sonme activity against
gram negative and the atypical bacteria.
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[Slide.]

Based on the mcrobiologic profile of Synercid,
RPR conducted clinical trials, designed in conjunction with
FDA, and according to FDA's Points to Consider and | DSA
gui delines, for the treatnent of: nosocom al pneunoni a,
conplicated skin and skin structure infections,
comruni ty-acqui red pneunoni a.

These were conparative trials utilizing the
ri gorous active controls shown. The nunber of trials for
approval is based on FDA's Points to Consider and include
one study for nosocom al pneunonia and two studies for
comruni ty-acqui red pneunoni a.

For conplicated skin and skin structure
i nfections, RPR agreed with FDA to conduct an additional
study, that is, two studies, one nore than required in the
FDA's Points to Consider.

The effectiveness of Synercid in treating serious
gram positive infections, including VREF and staphyl ococci,
were evaluated in four non-conparative trials through an
energency use program which to date has treated
approxi mately 3,000 patients.

[Slide.]

Anal ysis of the clinical trial data has

denonstrated Synercid' s effectiveness with acceptable
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safety. |In Septenber of |ast year, RPR subm tted NDAs
seeking FDA' s approval for the follow ng indications and for
the primary pat hogens shown:

I nfections due to vanconyci n-resi st ant
Ent erococcus faecium infections caused by Staphyl ococcus
aureus in patients failing other therapies; nosocom al
pneunoni a; conplicated skin and skin structure infections;
and comuni ty-acquired pneunoni a caused by cul ture-proven
nmonom crobi ¢ Streptococcus pneunoni ae.

Al'l indications include cases of concurrent
bacterem a and for Staphyl ococcus aureus includes MRSA.

Foll owi ng the presentations today, RPR will be
glad to answer any questions.

[Slide.]

Dr. Mchael Ednond will now address the
epi dem ol ogy of serious gram positive infections.

Epidemiology of Serious Gram-Positive Infections

DR. EDMOND: Good norni ng.

[Slide.]

Anti biotic-resistant gram positive organi sns have
pl ayed an inportant role in American hospitals for the | ast
50 years. In the 1950s through the 1970s,
penicillin-resistant staphyl ococci were very problenmatic,

and in the 1960s through 1980s, nethicillin-resistant Staph
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aur eus becane conmon.

Currently, the grampositive organisns that we
deal with in our hospitals include vanconycin-resistant
ent erococcus, penicillin-resistant pneunococci, and within
the last two years we have had descriptions of glycopeptide
i nternedi ate Staph aureus. |In the future, we are concerned
that we nay see fully resistant Staph aureus isolates to
vancomnyci n.

[Slide.]

The gram positive organisns are clearly inportant.
I f you | ook at these data fromthe SCOPE project, from 1995
and 1996, | ooking at nosocom al bl oodstream infections of
around 5,000, you see that the gram positive organi sns
account for nearly two-thirds of all these nosocom al
bact erem as, and when you review the rank order of
pat hogens, you see that the first three are al
gram positive: the coagul ase-negative Staphyl ococci
foll owed by Staph aureus, and then Enterococcus.

[Slide.]

Vanconycin resistance in the grampositive
organi sns can be divided into those organi sns which are
innately resistant to vanconycin or have intrinsic
resi stance. These tend to be not as clinically inportant
and not as epidemologically inportant and those in which
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vancomnyci n resi stance has been acquired, and as you can see
here, quite a long list including inportantly Enterococcus
faecium and faecalis, and al so Staphyl ococci, initially the
coagul ase-negative and nore recently Staph aureus.

[Slide.]

As Dr. Murray nentioned to you, the enterococc
are very inportant nosocom al pathogens for a nunber of
reasons. They are normal flora in the G tract, which nakes
t hem ubi qui tous, they are inherently at |east relatively
antimcrobial resistant even in their nost naive state, and
that allows themto survive in an environnent with heavy use
of antibiotics, which is the hospital.

They are hardy organi sns. They can survive heat
and desiccation. They can live in the environnent for
prol onged periods of tine.

Lastly, health care workers provide the potenti al
for spread of these organisnms primarily through
non- conpl i ance w t h hand- washi ng.

[Slide.]

In this tinmeline, you can see how enterococci have
acquired resistance over the last 30 years. In 1970, the
first cases of high |level streptonycin resistance were
reported. Alnost 10 years later, the first cases of high

| evel gentamcin resistance. 1In the early 1980s, Dr. Mirray
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reported the first cases of beta-lactamase production, in
the m d-1980s, the resistance to gl ycopeptides, and by 1991,
cases were being reported of infections due to enterococci
which were resistant to essentially all available antibiotic
agents.

[Slide.]

These are newer data which | ook at vancomnycin
resi stance in nosocom al enterococcal bl oodstreaminfections
from about 50 hospitals across the United States. You can
see in 1995, the overall rate of vanconycin resistance in
t hese infections was about 13 percent. However, when you
|l ook at it by species basis, you see that E. faeciumis nuch
nore problematic here.

Approxi mately 40 percent were resistant to
vanconmycin. One year |ater that nunber was nore than 50
percent with an overall rate of 16 percent resistance to
vancomnyci n.

[Slide.]

Ent erococcus is an inportant organi sm because of
the outconme. Many studies have | ooked at crude nortality of
enterococcal bacterem a. Those studies are very difficult
to interpret because these patients often have many
conorbidities, but you can see that in the vanconycin
susceptible area, crude nortality rates of 34 to 46 percent
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were reported, and with vanconycin-resi stant infections,
anywhere from 17 to 100 percent nortalities have been
reported.

The attributable nortality has been determ ned
using a nodel, simlar for both vanconyci n-susceptible
ent erococcal bacterem a and vanconycin-resistant. For
vancomyci n-suscepti bl e bacterema it has been determned to
be, in this study 31 percent, and for vanconyci n-resistant
ent erococcal bacterem a 37 percent.

[Slide.]

The coagul ase-negative staphyl ococci are al so very
inportant. They continue to be the | eading cause of
nosocom al infections in the United States. They are
comonly a cause of prosthetic device infection and often
that device will need to be renoved.

Sonmewher e between 60 and 90 percent of strains of
coagul ase-negative staph are nethicillin resistant, and the
first reports of vanconycin resistance in Staph haenol yticus
were reported in 1987.

[Slide.]

For Staph aureus, the tineline here shows that the
first cases of penicillin-resistant Staph aureus were
reported in 1948, just a few years after the introduction of

penicillin. 1n 1961, the first cases of
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methicillin-resistant Staph aureus were reported, just one
year after the introduction of the clinical use of
methicillin,

In 1975, the first cases of MRSA, which were
mul tidrug-resistant, |later determned to be of the M.S-VC
type. By 1996, the first case of vanconycin internedi ate

St aph aureus was reported from Japan.

[Slide.]

Methicillin-resistant Staph aureus al so continues
to be a major hospital and community pathogen. 1In the
hospital, it is nost frequently spread frompatient to

patient via the hands of health care workers.

Up to 1 percent of patients who were admtted to
hospitals where this organismis endenm c may becone
col oni zed, and once col oni zed, 30 to 60 percent will go on
to devel op infection.

In the graph on the right, you see the percent of
St aph aureus isolates reported as nethicillin resistant from
various surveys. In the United States, in 1975, from CDC
reporting that only 2 percent of Staph aureus were
methicillin resistant, and in 1996, about 35 percent
resi stant.

A study from Japan in the early 1990s showed t hat

60 percent of Staph aureus isolates were nethicillin
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resi stant.

[Slide.]

More recently, we have seen the probl em of
gl ycopepti de-i nternmedi ate Staph aureus. The index case was
a 4-nont h-old boy in Japan who devel oped sternal wound
infection with a nmethicillin-resistant Staph aureus strain
that had a vanconycin MC of 8 ntg/nl.

The nmechani sm of resistance here remai ns unknown,
al though it has been shown not to be van A or van B. It is
t hought to be due to enhanced cell wall synthesis.

Anot her strain discovered in Japan, the M3
strain, contains vanconycin-resistant subpopul ati ons or
so-cal l ed hetero-resistant Staph aureus, which in the
presence of vanconycin can produce subclones with M Cs of 8.

Screening of nore than 1,000 clinical NMRSA
i sol ates from 203 Japanese hospitals has reveal ed so-cal |l ed
heterotypic-resistant rates of 20 percent in this index
hospital, 9 percent in the 7 university hospitals, and 1
percent in non-university hospitals.

| nportantly, two cases of gl ycopeptide
i nternmedi ate Staph aureus infections have been described in
the United States in 1997. Both of those isolates had
vanconycin MCs of 8 ncg/m.

[Slide.]
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Lastly, penicillin-resistant pneunbcocci remain
inportant. The first reports canme fromAustralia in 1967,
New Gui nea in 1969, and then South Africa in 1977.

It is an inportant community-acquired pathogen;
however, transm ssion of these resistant strains has been
docunented in hospitals and nursing honmes, and these strains
are often resistant to other antibiotics including
macrol i des, tetracyclines, and trinethoprim
sul f anet hoxazol e.

The graph on the right, you can see rates of
penicillin resistance fromtwo different studies. This is a
study that surveyed isolates from 1979 through 1987, nore
than 5,000 isolates, showing a 5 percent rate of
internediate penicillin resistance and a far less than 1
percent rate of high level penicillin resistance.

A nore recent study from 1996 to 1997 done
nationally with nore than 9,000 isol ates shows now that the
rate of intermediate resistance to penicillin in the
pneunococcus is 20 percent, and 14 percent of isolates are
now showi ng high | evel resistance.

[Slide.]

So, in sumary, the gram positive organisnms
account for two-thirds of nosocom al bl oodstream i nfections.

The rates of antibiotic resistance in this organisns are
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I ncreasi ng.

Al t hough gl ycopeptide resi stance has energed
focally, it is likely that it will spread widely simlar to
vanconyci n-resi stant enterococcus. The energence of
vanconycin resi stance in the enterococcus and staphyl ococci,
as well as penicillin resistance in pneunbcoccus,
underscores the need for new antim crobial agents.

Medical Need

DR GLBERT: | amDr. Glbert and I would like to
spend just a few mnutes to further anplify the bedside
i npact of the remarks of both Dr. Murray and Dr. Ednond.

[Slide.]

O course, at the bedside, efficacy is always the
first choice and unfortunately, the statistics that you have
heard have increasingly led to our concern about resistance
especially when we have a sick patient in front of us and we
don't yet have any culture results.

[Slide.]

The three organi sns that we are addressing today
are the grampositive cocci. Cbviously, there are parall el
concerns about gram negative organisns, as well.

[Slide.]

Ron Jones provided ne with these statistics that |

think parallel and support the data that have already been
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presented this norning. It is interesting that there is
this dramatic increase in the incidence of

vanconyci n-resi stant enterococci, but even a nore dramatic
increase in the incidence of resistance of pneunobcocci to
penicillin. This, by the way, is one of the higher nunbers
| have seen. In our own local locale, it is about 30
percent wth half of that being high I evel resistance and
hal f internedi ate resistance, but certainly these kinds of
nunbers i npact one's thinking when it cones to enpiric

choi ce of therapy.

The nethicillin-resistant staph problem as M ke
just nentioned, continues to increase.

[Slide.]

Now, what options are available? This summarizes
the remarks of Dr. Murray and extends themto the resistant
pneunococcus. |If we suspect or have evidence of resistant
St aph aureus or Staph epiderm dis, vanconmycin is our only
choice at the present tine.

It has becone apparent in recent years that even
though it is our only choice, it is only slowy bactericidal
and many clinicians will add rifanmpin. For the
penicillin-resistant pneunbcoccus, vanconycin, as nentioned,
is frequently chosen.

It is interesting that it is not a |licensed
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i ndi cation, there have never been any conparative studies,
but it apparently is the drug that we often turn to, so for
both MRSA, MRSE, penicillin-resistant pneunbcoccus, we are
put in this position of |ooking to vanconycin for enpiric or
specific therapy even though we, on the other hand, would
like to avoid the use of vancomycin, so as to | essen the
pressure on selection of resistant enterococci and ot her

or gani sns.

Ceftriaxone is currently the standard for
communi ty-acqui red pneunonia. There is cross resistance
anong the pneunococci. If it is high level resistant to
penicillin, about half of those strains will also have
resi stance to ceftriaxone.

| have surveyed sone of ny coll eagues if they have
seen any failures of the use of ceftriaxone in the treatnent
of comunity-acquired pneunonia. To ny know edge, that has
not yet been docunented, but one worries that it is just
around the corner, because there certainly have been
failures of the treatnent of ceftriaxone in the treatnent of
meningitis due to resistant pneunobcocci.

There are sel ected fl uoroqui nol ones that have
activity against the resistant pneunococcus. Thus far, the
nunbers are small. The fluoroqui nol ones certainly | ook
attractive in this regard, but the fluoroquinol ones have
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shown this propensity for rapid devel opnment of resistance,
so close nmonitoring of that utilization of fluoroquinol ones
is certainly going to be of interest.

| hardly could anplify further on Dr. Murray's
di scussion of the alternative drugs for vanconycin-resistant
S. faecium Just a couple of editorial comments, if you
will.

It is ny understanding that novobi ocin production
has ceased in this country. That drug showed static
activity and was often used in conbinations, as stated
earlier, but now!l don't even think it is avail able.

Teicoplanin is not available in the U S., and then
the other drugs that Barbara nentioned.

[Slide.]

In short, clearly, this resistance problemis
havi ng an inpact at the bedsi de against clinical
deci si onmaki ng and the use of antim crobials when there are
proven or suspected infections due to MRSA--should al so say
MRSE- - peni ci |l | i n-resi stant pneunococci or resistant
ent er ococci .

[Slide.]

Lastly, | couldn't resist a brief editorial
comment of the difficulties in trying to show the efficacy

and safety wth such resistant grampositive cocci. It was
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only 10 or 15 years ago when it was customary, when
eval uating the new anti bacterial for various infections of
the organ systens listed that one could easily select out a
conpari son-approved drug that was active against the
m croorgani sns that woul d cause skin and soft tissue
i nfections, comrmunity-acquired pneunonia, and so forth, and
then the new drug woul d undergo clinical trials and have to
show conparative or better efficacy than the standard drug.

Ten or 15 years ago, we didn't have any
antivirals. The first drugs for H'V, herpes sinplex, and so
forth, had to be tested for their safety and efficacy
W thout a conparative random zed trial. Well, now we have
new antivirals that we can do conparative random zed trials
and we are tal king about a resistant organi smfor which
there is no conparative drug.

Thank you.

Microbiology Profile

DR. NADLER Good norning. | amHarriette Nadler.
| will share with you sone highlights of the m crobiol ogica
profile of Synercid.

[Slide.]

| will begin with the synergistic node of action
at the ribosone. | will continue with the spectrum and

potency of activity. | wll characterize and describe the
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i npact of macrolide and |incosam de resistance, and contrast
that with the streptogram n-specific resistance nmechani sns.
Then, I will finish wwth the potential for resistance
devel opnent to Synerci d.

[Slide.]

Synercid acts at the bacterial ribosone by
inhibiting protein synthesis. Streptogramn A or
dal fopristin, blocks an early step of protein synthesis
el ongation. Also, dalfopristin causes a confirmational
change in the ribosonme which actually increases the affinity
for streptogram n B, or quinupristin.

Qui nupristin blocks a later step of protein
synt hesis peptide bond formation. This leads to a rel ease
of inconplete peptide chains. The conbination of the two,
streptogramin A and B, results in synergy and a dual

met abol i ¢ bl ock which leads to irreversi ble damage to the

bacteri a.

[Slide.]

Unli ke macrolides and |incosam des, Synercid is
synergistic and bactericidal. It is conposed of two

conponents, quinupristin and dalfopristin, ina 30 to 70
wei ght by wei ght ratio.
Synercid, however, acts |like one drug because the

conbination is effective in the nouse thigh nodel and al so
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invitro over a wide range of ratios. Those that include 3
to 1, and 1 to 1 of quinupristin and dalfopristin that occur
after admnistration to man. Synercid is up to 16-fold nore
active than either conponent tested individually.

The netabolites of quinupristin and dalfopristin
al so contribute to the antimcrobial activity and to the
syner gy.

[Slide.]

The synergistic activity has been denonstrated
with a variety of grampositive pathogens. Using the

| argest in-vitro susceptibility database, we see the MC 50

and 90 values were all less than or equal to 1 ncg/m wth
no difference observed between the nmethicillin-resistant and
methicillin-susceptible counterparts. Please note that 1

nmcg/ M or less is considered the proposed susceptible
breakpoints. Also, note that Synercid is not active against
E. faecalis.

Al t hough not in the dossier, we have received
i nformati on subsequent to the filing fromDr. Tenover of the
CDC. He reports that there have been 12
methicillin-resistant staphyl ococcus species with
internmedi ate resistance to gl ycopeptides, and all of them
have shown in-vitro susceptibility to Synercid.

[Slide.]
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The synergistic activity is also seen with
streptococci. The M C 50 and 90 values were all |ess than
or equal to 1 ncg/m with mnimal difference seen between
the penicillin-resistant and susceptible counterparts.

[Slide.]

In addition to the synergistic activity, Synercid
shows a post-antibiotic effect. The in vivo post-antibiotic
effect is defined as the difference in tine between drug
treated and untreated tissues or fluids to show 1 | og of
gromh after the serumlevels falls below the MC

For Synercid, this was an unusually | ong period of
time. You see here 10 hours with the
methicillin-susceptible Staph aureus. This conpares to
values of 4 to 6 hours found in vitro for
erythromyci n-resi stant Staph aureus, and those val ues were
obtained with 50 percent |ower drug concentrations than
those used in this in vivo nodel

The presence of a post-antibiotic effect that is
so prolonged may hel p explain efficacy observed for periods
that are |onger than those we would predict based on the
hal f-1ife of Synercid.

[Slide.]

Macrol i des, |incosam des, and Synercid inhibit
bacterial protein synthesis, and bacteria can resist this
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action, but this inpact differs across these drugs. The
resi stance can be constitutive, that is, present
uncondi tionally, inpacting all drug types or present only
when induced, that is, by the 14 and 15 carbon nacroli des.

Synercid, due to the present of streptogramn A or
dal fopristin retains synergy in activity.

[Slide.]

Synercid's anti-staphyl ococcal activity is
retai ned despite the presence of various MS-resistance
mechani sms we see depicted here. Please note nost of these
mechani snms are uncommon. The comon nmechanismis the M.SBC
constitutive phenotype. In our global database we see this
in 80 percent of the MRSA. Hence, MRSA are considered
cross-resistant to the M.S drugs.

[Slide.]

A global viewof all in vitro and in vivo studies
t hat have been conducted indicate that the M.SB resi stance
did not consistently inpact bactericidal activity of NMRSA
Sonme studies have reported dimnished killing for sone of
the strains, but our know edge of this inpact has changed
with tine.

More drug was required to treat MRSA versus MSSA
in the nouse nodel, however, the dosing and pharmacoki netics

in the early endocarditis nodels did not closely sinulate

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

that of man. Furthernore, |ow drug concentrations and
uncharacterized strains in the early in vitro studi es may
have contributed to the inconsistency of bactericidal
activity reported.

Your briefing docunent shows prelimnary data from
the rat endocarditis nodel that now has optinmal dosing, and
it does indicate that Synercid is at |east as bactericidal
as vanconyci n.

In addition, the MSB-inducible resistance does
not have an inpact on Synercid's activity. |If
eryt hromyci n-i nduci bl e resi stant strains were exposed to
Synercid, cross resistance to |lincosam des and qui nupristin
di d not devel op.

[Slide.]

Synercid is bactericidal against multiresistant
staphyl ococci. W can see a 3-1o0g decrease in the CFU at
low multiples of the MC within several hours. Please note
there is also little difference in the killing effect across
t he concentrati ons.

Data in your briefing package shows t hat
st aphyl ococci are also killed w thin nmacrophages.

[Slide.]

Here are the mechani sns which do inpact Synercid
activity, however, the resistance to Synercid remains | ow,
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that is, 2.7 percent in a country which has used oral
streptogramns for at |east 30 years.

In contrast, a recent North American survey
conducted after our dossier was filed shows |less than 1
percent resistance to Synercid, and that is of course before
W despread use.

Further, resistance to Synercid requires the
presence of multiple mutations that target both the
qui nupristin and dal fopristin conponents. | would add that
mul tiple nutations were seen with a single instance of MRSA
energi ng resistance fromthe clinical program

[Slide.]

M.SB resi stance did not inpact inhibitory activity
for any of the multiresistant pathogens. Wat we did see is
that the bactericidal activity for E. faeciumwas inpacted,
and E. faeciumgenerally, VREFaeci um possesses the MS
resi st ance.

There was a rabbit nodel with E. faecium causing
endocarditis. Although the rabbit nodel was an early one
and wasn't optinmally dosed, the | ow degree of killing that
was observed has been confirmed with a nunber of in vitro
st udi es.

According to the data in your briefing docunent,
as | just nentioned, bactericidal activity versus MSB-C,
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MRSA was recently achieved in the rat endocarditis nodel.
Pneunococci with the MLS resistance are killed quickly in
vitro starting at 10 mnutes with corresponding efficacy in
a nouse pneunoni a nodel

[Slide.]

Al t hough the nechani snms which are known to inpact
Synercid's activity are expected to be unconmmon, it is
inportant to discuss the three basic elenents involved in
determ ning the potential for resistance devel opnent - the
pat hogens, the drug attributes thensel ves, and of course the
treated human host.

[Slide.]

Synercid does retain activity against the vast
majority of strains tested. 1In the recent resistant trend
survey conducted after the filing to the FDA, we see that
Synercid remai ns susceptible to at | east 98 percent of
beta-l actam or gl ycopeptide resistant strains.

This study represents optim zed techni ques for
bacterial identification of enterococci and al so optim zed
techniques for in vitro susceptibility testing. The fornmer
are particularly challenging for the clinical |aboratory.

[Slide.]

Synercid is excreted largely in the bile.

Consequently, in healthy volunteers, we did see a severa
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| og increase in the CFU of enterococci. This was conprised
largely of E. faecalis and to sone extent we did see
increases in E. faeciumafter five days of treatnent.

This effect showed a trend to return to normal one
month later. |If we |ook to the VREFaeci uminfected
patients, the bile burden of VREF is reduced several | ogs
followng treatnment wth Synercid.

[Slide.]

A low incidence of resistance is predicted based
upon Synercid's attributes. The streptogram ns represent a
novel drug class for the United States and cross resistance
with other drug classes is not expected. The dual node of
action leads to the requirenment for nultiple nutations
before resistance to Synercid devel ops and we al so have seen
the nutation frequency rates in vitro were rare.

Synercid has a focused spectrumof activity and is
not expected to inpact the gramnegative flora. Synercid
may be safely conbined with other antibacterial agents.

[Slide.]

In summary, as shown in nunerous gl obal studies,
Synercid represents a novel drug class, retaining activity
invitro and in vivo agai nst nost gram positive strains
resistant to other drug cl asses.

In vitro activity agai nst glycopeptide
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i nternmedi ate staphyl ococci was also noted in contrast to
macrol i des and |incosam des, bactericidal activity and | ong
post-antibiotic effects were conmmonly seen with streptococci
and st aphyl ococci .

Post-anti biotic effects and generally
bacteriostatic activity was seen with VREFaeci um

In addition, based on the data at hand, a sl ow
resi stance devel opnent to Synercid is predicted based on the
requi renment for nultiple nutations.

| thank you for your attention. | would like to
i ntroduce to you the next speaker, Dr. Jerry Rhodes of the
Drug Met abol i sm and Phar macoki netics G oup.

Clinical Pharmacology

DR. RHODES: Good norni ng.

[Slide.]

| would |ike to provide an overview of the
clinical pharnmacol ogy of Synercid. As described by Dr.
Nadl er, Synercid is an antibiotic agent whose activity
derives fromthe synergistic activity of the two
streptogram n conponents qui nupristin and dal fopristin.

Consequently, a description of the in vivo profile
of Synercid is inportant in noving fromthe in vitro
m cr obi ol ogy data conducted at a fixed 30 to 70 ratio of

qui nupristin to dalfopristin to an understanding of the in
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vivo activity of Synercid.

To describe the in vivo disposition profile of
Synercid, | will summarize the nost pertinent data from
phar macoki netic studi es conducted in human volunteers and in
infected patients. This data was obtai ned using sensitive
HPLC nmet hods and two sel ective bioassays whi ch neasured
qui nupristin and dal fopristin related activity respectively.

| wll also summarize the
phar macoki neti ¢/ phar macodynam c rel ati onshi ps underlying
antibiotic activity. Due to the potent synergistic activity
of quinupristin and dalfopristin, |I want to enphasize that |
w Il be describing the PK/PD of Synercid and pharmacoki netic
paraneters thought to be nost predictive of activity in
Vi vo.

[Slide.]

Let's nove to a description of the in vivo profile
of Synercid. This graphs shows the plasnma concentration
time profile of quinupristin and dalfopristin at the dosage
of Synercid admnistered in clinical trials.

Dal fopristin plasma concentrations are higher than
t hose of quinupristin and peak at approximately 7 ncg/m .

Qui nupristin peak plasma | evels are approximately 3 ncg/m .

[Slide.]

As can be observed, the plasma profiles of
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dal fopristin and quinupristin are qualitatively simlar,
the difference in magnitude during the infusion period being
roughly equivalent to the dosing ratio.

Al t hough the dal fopristin concentrations fall nore
rapidly post-infusion, it is inportant to note that over the
portion of the plasma concentration profile that carries the
majority of the area under the curve, the quinupristinto
dal fopristin ratio varies over a relatively narrow range.

[Slide.]

That is shown here. A nean quinupristin-
dal fopristin ratio is observed in vivo range from
approximately 0.25 at early tinepoints to approximately 1.4
at later tinmepoints. These are within the range of ratios
as shown by the two dotted lines on the graph at which
synergi stic activity has been denonstrated.

[Slide.]

A simlar profile observed in vivo arises because
t he pharmacokinetics of quinupristin and dalfopristin are
conparable. The system c cl earance of quinupristin and
dal fopristin are high. They approximate |liver blood flow in
human subjects and are simlar.

The hal f-1ives of quinupristin and dal fopristin
are both less than an hour, but as | will describe in a

moment, half-life was not a critical paranmeter in describing
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PK/ PD rel ati onshi ps for Synercid.

The steady-state volunmes of distribution of
qui nupristin and dalfopristin are noderate, a slightly
hi gher vol unme bei ng observed for quinupristin. It is also
inportant to note that the pharnmacokinetics of quinupristin
and dalfopristin are linear over the therapeutic dosage
range.

[Slide.]

The distribution volunme of quinupristin and
dal fopristin is consistent with tissue penetration. The
pl asma protein binding is |ow, approximtely 55 percent for
qui nupristin and 26 percent for dalfopristin. Thus, the
free fraction of drugs circulating in plasma and avail abl e
for diffusion to infected sites is high, and changes in the
free fraction of drug to di sease states of protein binding
interactions would be unlikely.

Synercid has been shown to diffuse into
non-inflanmmatory blister fluid in normal human vol unt eers.
The area under the blister fluid curve was approxi nately 40
percent that of the plasma AUC. The blister fluid
concentrations observed were above the M C s susceptible
strains, and approximately 2-fold |longer half-life was
observed in blister fluid.

Synercid diffusion into human PMNs was al so
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studied in healthy volunteers. Both quinupristin and
dal fopristin showed significant penetration in vivo into
hurman | eukocyt es.

[Slide.]

That distribution is shown here. The
concentrations of quinupristin and dalfopristin in human
| eukocytes is significantly higher than that observed in
pl asma, resulting in significant PVMN-to-plasma ratios for
bot h Crax and AUC.

It is also clear fromthese curves that
significant concentrations of quinupristin and dalfopristin
are present in circulating | eukocytes at tines as late as 8
hours followi ng adm nistration with Synercid after plasnma
concentrations have fallen significantly.

Ex vivo studies in hunman macrophages have al so
shown that Synercid is active against intracellular Staph
aur eus.

[Slide.]

Fol |l owi ng adm nistration of Synercid in human
subj ects, both quinupristin and dalfopristin are mainly
cleared via netabolism Quinupristin is netabolized mainly
into two maj or netabolites, glutathione and a cysteine
conjugate. Dalfopristinis mainly netabolized into

pristinanmycin Il A, which is then further netabolized via
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conj ugation and other routes of netabolism

These three maj or netabolites and ot her m nor
nmet abolites are cleared primarily via biliary excretion.

As nentioned previously, the glutathione and
cysteine conjugates of quinupristin and pristinanmycin I1A
have been shown to be m crobiologically active in vitro and
to possess synergistic activity with a correspondi ng parent
drug. In addition, these netabolites have been denonstrated
to circulate in human plasma, and I will conme back to their
in vivo significance in a nonent.

It is inportant to note at this point, however,
that the major biotransformation routes for Synercid, for
bot h qui nupristin and dalfopristin are not nedi ated by
cytochrone p450 isozynes and consequently, the
phar macoki netic profile of Synercid will not be altered
significantly via cytochrone p450 interactions with other
co-adm ni stered drugs.

[Slide.]

Al t hough qui nupristin and dalfopristin are not
significant substrates for cytochrone p450 isozynes, both
conponents inhibit cytochrome p450 3A4. This inhibition has
been denonstrated in vitro at concentrations simlar to
those found in vivo for both quinupristin and dal fopristin

for several nodel 3A4 substrates including cyclosporine,
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ni f edi pi ne, and m dazol am

| nhi bition was also confirned in vivo in a drug
interaction study in which Synercid increased the systemc
exposure of cycl osporine as evidenced by a 63 percent
i ncrease in cycl osporine AUC.

Positively, quinupristin and dal fopristin have no
significant effect on other p450 isozynes. However,
Synerci d does have the potential to cause drug interactions
by increasing the plasma concentrations of other
co-adm ni stered CYP 3A4 substrates.

[Slide.]

I n conparing the pharnmacoki netics of Synercid in
young heal thy mal e volunteers to other subject popul ations,
no significant differences in kinetics have been observed
wi th gender or with age. In addition, no significant
phar macoki netic differences were observed in patients with
severe renal insufficiency.

[Slide.]

Consequently, a positive feature of Synercid is
that no dosage adj ustnment nay be necessary for infected
patients with renal insufficiency. However, there were
significant changes in the pharmacokinetics wwth Synercid in
subjects with hepatic insufficiency classified by Child-Pugh
score.
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Al t hough system c |evels of quinupristin and
dal fopristin were conparable in these subjects, the
gl ut at hi one and cystei ne conjugates of quinupristin and
pristinanmycin Il A increased by approxi mtely 2.8- and
1.5-fold respectively.

This is a result that woul d be expected since
these netabolites are primarily excreted in the bile. Thus,
in patients with hepatic insufficiency, a dosage reduction
to 5 ng/kg is recoomended if the tolerability of Synercid is
not accept abl e.

[Slide.]

So, what is the in vivo significance of the
met abolites of Synercid? W conpare the steady-state
phar macoki netic profiles of quinupristin, dalfopristin, and
their major nmetabolites are shown here.

Based on Cmax and AUC val ues for the parent drugs,
it is clear that quinupristin and dal fopristin are the nmajor
active circul ating conponents in plasma. The netabolites of
qui nupristin and dal fopristin, however, do have | onger
hal f-1ives than the parent drug and thus are elimnated nore
sl oW vy.

From the AUC val ues of the netabolites, it is
clear that the netabolites of Synercid contribute to the in
vivo antibiotic activity of this drug. Consequently,
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Synercid presents an interesting picture in relating its
phar macoki neti ¢ and pharmacodynam ¢ characteristics.

[Slide.]

So, let's turn nowto Synercid
phar macoki neti ¢/ phar macodynam c rel ati onshi ps. From studies
conducted in preclinical nodels of infection, it is clear
that Synercid has in vivo bactericidal activity. Follow ng
adm ni stration of Synercid, a prolonged post-antibiotic
effect of 9 to 10 hours has been denonstrated in a nouse
thigh infection nodel wth Staph aureus and Strep pneunoni a.

In addition, two preclinical animal nodels of
i nfection, a nmouse thigh infection nodel with Staph aureus
and Strep pneunonia and a rabbit endocarditis nodel with
methicillin-resistant Staph aureus have shown that the
phar macoki neti c paranmeter nost predictive of in vivo
efficacy was the AUC-to-M C rati o.

Ti me above the M C was not a pharnmacokinetic
paraneter that was predictive of in vivo efficacy in these
nodel s.

[Slide.]

O her factors need to be considered in describing
t he phar nmacoki neti ¢/ phar macodynam c rel ati onshi ps of
Synercid. Quinupristin and dal fopristin individually show
weak bacteriostatic activity, however, they denonstrate a
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16-fold nore potent bactericidal activity for nost
gram positive pathogens in conbination as Synerci d.

Thi s has been denonstrated in vitro and in vivo in
preclinical aninmal nodels. This potent synergistic activity
exists over a wide ratio of quinupristin-to-dalfopristin
concentrations. Consequently, the PK/PD rel ati onshi ps of
Synercid, and not individually quinupristin or dalfopristin,
is the nost relevant in describing the in vivo activity
obser ved.

Thus, our approach to describing the PK/PD of this
novel antibiotic has been to conbine the plasm
concentrations of quinupristin, dalfopristin, and their
active netabolites, and to express their sunmmation as an
approxi mati on of the pharnmacokinetic profile of Synercid.

[Slide.]

That treatnment is shown here for hunman subjects
where plasma concentrations of Synercid, the sum of
qui nupristin- and dalfopristin-related activity plotted
versus tinme. The reference MC value of ncg/m, shown here,
woul d be effective agai nst 98 percent of the strains for
Synercid' s targeted pathogens.

Fromthis analysis, it is clear that significant
concentrations of Synercid are achieved above this MC

| evel, and that the majority of the area of the curve
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resi des above this reference M C val ue.

[Slide.]

I n concl usion, the pharmacokinetic rel ationships
with Synercid supported a g8 or gl2 hour dosing regi nen, and
taken toget her, the pharmacoki netics/phar macodynam c
characteristics of Synercid, provide an appropriate in vivo
profile for this novel antibiotic.

| would now like to turn the presentation over to
Dr. George Tal bot who will describe the clinical trial data
for Synercid.

Clinical Trial Data

DR. TALBOT: Thank you. M. Chairman, nenbers of
the commttee, invited guests, |adies and gentl enen.

[Slide.]

My nanme is George Talbot. | amvery pleased to
present to you today the results of the clinical trials
program for Synercid.

[Slide.]

The points | will address in ny presentation today
are shown in this first slide. | will first discuss the
clinical devel opnment of Synercid beginning with the
rationale for its developnent. | wll review efficacy data
from enmergency-use studies, efficacy data fromthe

conparative studies, what we termintegrated efficacy data
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as well as integrated safety data.

| will then present our concl usions about the
potential role of Synercid in the therapeutic armanentari um

[Slide.]

The rationale for the clinical devel opnent of
Synercid is shown in this slide. There are two major
reasons. First, of course, is the anticipated nedical need
for the product. This need has been anply described by Dr.
Murray, Dr. Ednond and Dr. G lbert. This need, in fact, was
apparent in Europe in the |late 1980s because of the
energence of Streptococcus pneunoniae with decreased
susceptibility of penicillin.

The second maj or reason for the devel opnent of
this conmpound was its in vitro spectrumof activity versus
mul tiresistant gram positive organi sns as descri bed by Dr.
Nadl er. First of all, of course, Staphylococcus aureus but
al so coagul ase-negati ve Staphyl ococci, Enterococcus faecium
Streptococci including S. pneunoniae and al so intracellul ar
pat hogens.

[Slide.]

Clinical devel opnent of Synercid was focused on a
specific target population; that is, hospitalized patients
wWith noderate to severe infections plus pathogens |ying
Wi thin spectrumof activity of this drug.
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The initial devel opnent strategy, shown here as
the second bullet, focused on what | call traditional
i ndi cations; that is nosocom al pneunonia, conplicated skin
and skin-structure infection, and comrunity-acquired
pneunoni a.

However, this strategy was revised in 1994 in
conjunction with our colleagues at FDA as well as those in
the clinic due to the increasing preval ence of infection
caused by VREFaecium or VREF

Soon thereafter, the devel opnent strategy was
further extended to include other multiresistant
gram positive infections including specifically those in

patients failing, or intolerant of, standard therapies.

[ Slide.]
The phase Il and phase Il devel op programis
hi ghl i ghted or overviewed on this slide. | have shown you

the treated popul ation, the nunber of patients who received
Synercid, the dose and dose interval of Synercid and the

maxi mum per - prot ocol treatnent duration.

There were four phase Il studies, two pilot
studies in which a total of 24 Synercid patients were
treated at the dose range indicated. These were followed by

conparative studies in which a total of 130 patients
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recei ved Synercid. These were conparative studies as well
so there were, in addition, conparative treated patients.

Based on the preclinical data and the results of
t hese phaseEl| studies, the decision was nade to enter phase
1l with a dose of 7.5 ng/kg given every eight or every 12
hour s.

| have shown here first the energency use studies.
There were four of them and, in the NDA, we are presenting
data on al nost 1200 patients treated under this program

The traditional program as I'll call it, included
two studies in conmmunity-acquired pneunonia, dose 7.5 ql2,
two studies in conplicated skin and skin-structure infection
wi th the sane dosage regi nen, and one study per FDA
gui delines in nosocom al pneunonia at 7.5 ng/ kg every eight
hour s.

The total nunber of Synercid-treated patients in
phase 111 was 2, 298.

[Slide.]

Let nme speak first about the energency-use
studies. There were a nunber of substantial design
considerations in this program First of all, | have to say
that there was a substantial scientific challenge. | think
Dr. Murray has already alluded to sonme of the issues that we
faced in designing and executing this program
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Specifically, we had to assess efficacy and safety
in patients with resistant pathogens and in those who failed
or were intolerant of available treatnments. Because of the
chal | enges we faced, we defined inclusion and excl usion
criteria, the infection sites to be studied, the study
endpoi nts and key efficacy and safety paraneters with FDA

We required that patients have bacteriologically
docunented infection at entry. W utilized a central
| aboratory. Dr. Robert Moellering in Boston kindly offered
his services to us. He perfornmed both pathogen
identification and susceptibility testing on isol ates sent
fromthe |local site |aboratories.

Finally, we spent considerable tinme defining our
data anal ysis plan, discussing options and approaches. This
pl an was validated wth external experts including Dr.
Moellering as well as Dr. David Glbert and Dr. Peter
Linden. Dr. Mellering further reviewed the statistica
anal ysi s pl an.

[Slide.]

There were sone ot her design considerations. The
first of these was whether or not a conparator armcould
have been included in these studies. This was di scussed
early on with FDA and it was concluded at the tinme these

studi es began in 1993 that an adequate control group was not
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possi bl e.

First of all, there was no FDA-approved antibiotic
or antibiotic conmbination for the treatnment of infections
due to VREF. Furthernore, as Dr. Murray, Dr. Ednond and Dr.
G | bert have highlighted, there really was no standard of
care in practice.

It was consi dered whether a placebo control group
could be utilized. This was judged neither ethical nor, in
fact, practical. It nust be said, at the tinme the program
was being di scussed with FDA, that we had in hand, and they
were aware of also, the fact that there were encouraging
results already available fromthe first patients treated
for VREF in this program

[Slide.]

This slide shows the four phase Il energency
studi es which were included in our NDA. W show you
features of the design, pathogens treated, dose regi nens and
assessnent s.

Study 399 refers to the retrospective collection
of data fromthe very first patients enrolled in these
studies. This study is followed by study 398 and 301. 398
is further subdivided in 398A and 398B, where 398B sinply a
continuation in tinme of study 398A

Study 398 and 301 were prospective. Studies 399
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and 398A and 398B al |l owed patients with any gram positive
pat hogen and specifically focussed on those that had
previous treatnent failure, had antibiotic tolerance or were
judged to have alternative therapy.

In contrast, study 301 focused on VREF only. A
dose of 7.5 ng/kg was used in each of these studies.
Initially, a ql2 hour reginen was a possibility, but, for
the later studies, g8 hours was recomended.

The first group of patients, study 399, had only
end-of treatnent assessnent. | will remnd you that this is
a retrospective collection of data. |In contrast, study
398A, 398B and 301 had off-treatnent assessnents. Because
of these differences, we considered that in fact, patients
in 399 were, if you will, per protocol not eval uable.

[Slide.]

Now, an additional issue we had to define disease
both at the tine that patients were being enrolled in this
program as well as during the process of evaluability. W
utilized | SDA guidelines to define indication; for exanple,
skin and skin-structure infection.

| should point out that a patient enrolled could
have only one indication, for exanple, skin and skin
structure infection plus bone and joint infection or even
skin plus UTI.
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Patients had to be culture-positive for inclusion.
We carried this through into our definitions of evaluability
inthat the clinically evaluable population, in contrast to
what you m ght expect to see, actually includes patients who
had a pat hogen.

Furthernore, for exanple, for the bacterem a of
unknown origin indication, we required, for evaluability,
that two or nore positive blood cultures be obtained within
seven days of entry and that, on review of the data, patient
by patient, there was no apparent reversion to negative
before Synercid was started.

These patients at the tinme of enroll ment were
judged to have no other appropriate therapy, specifically
they had failed often or were intolerant of other therapies.

Finally, | want to enphasize that, in our
enrol Il ment, there was no exclusion for underlying di seases.
This is very different fromthe traditional studies which
you m ght be used to seeing where there are often a nunber
of excl usions.

We took all comers. This was, in effect, a
conpassi onate-use program So a patient would not have been
precluded fromenrollnment even if the calling physician told
us that a patient had nulti-organ failure and was on a

downhi || course.
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[Slide.]

We al so defined patient response. Sonme of these
terms are famliar to you, I'msure. | want to focus on a
couple of particular points here. W used clinical
response, cure, inproved or failed. W had the investigator
determine this at a test-of-cure assessnent. W felt the
i nvestigator was the best person to nmake this assessnent
sinply because of the conplexity of the patients, that the
bedsi de judgnent of whether the patient was cured, inproved,
failed or, perhaps, even indeterm nate was best made by the
i nvesti gator.

W assessed the by-pat hogen response for each
indication for each patient by a line-by-line review of
culture results exam ning what results were available at the
test-of-cure visit. W then constituted a by-patient
response which really a programmati c conpilation of the
responses of each patient across all indications.

So, for exanple, if a patient had eradication of
VREF fromthe urine, and had persistence at the skin site,

t he patient woul d have been a by-patient bacteriol ogic
failure.

Finally, the overall response was conpiled
consi sting of the conbination of both the clinical and
bacteriologic responses. This is, in many senses, the nost
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conservative approach because, to be a success, a patient
had to be both a clinical and a bacteriol ogi c success.

We felt the clinical benefit could be determ ned
fromthese paraneters. W specifically discussed with our
external experts whether nortality should be considered as
an endpoint and we concluded that it was, in fact, an
i nappropriate endpoi nt because of multiple confounding
conorbidities in this patient popul ation.

[Slide.]

I n defining eval uabl e popul ati ons, we did define a
clinically eval uabl e population. | have already highlighted
that this required bacteriologically docunented infection,
clinical response, had to be cure, inproved or failure. W
required at least five days of Synercid treatnent for the
patient to be clinically eval uable.

Let me coment on that a nonent. W considered
whet her three days woul d have been appropriate but we chose
five days. Five days was actually chosen by Norris et al.
in the paper that Dr. Murray referred to. On reflection, we
consi dered that, during the energency-use program the types
of patients seen, the ones with nulti-organ failure, et
cetera, that we woul d have the best chance of ascertaining a
true treatnment effect if we assured that patients clearly

had an adequate therapeutic trial of the drug.
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We al so required evidence of treatnment conpliance;
for exanple, a nean daily dose of 15 ng/kg/day or higher

[Slide.]

Bacteri ol ogi c response for the evaluability was
al so defined. W further required that bacteriol ogic
speci nens be obtained wthin the 96 hours prior to the first
dose of Synercid or up to day 2 of therapy. This was a
form dabl e task given the fact that investigators had to
call in, in many instances, to obtain drug and then we had
to send the drug out to the site.

The patient could have received no presunably
effective concurrent antibiotics for 20 percent or nore of
Synerci d-dosi ng days. Here, we are | ooking specifically at
chl oranpheni col and doxycycline. If we knew the bug was
resistant in vitro to those drugs, this was not an issue.
But if we knew it was susceptible or, in fact, if we didn't
know at all, we said that the patient would be excluded if,
for exanple, during a treatnent course of Synercid of 20
days, the patient received 5 days of chl oranphenicol.

We applied a simlar criterion to receipt of these
antibiotics following the end of treatnent before the
test-of-cure visit.

[Slide.]

Qur FDA col | eagues have been very generous with us
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in sharing their briefing docunent and we have we net with
themto discuss the results of all our studies. W
appreciate that. W did, during our neeting |ast week,
realize that there were sone inportant nethodol ogic
di fferences affecting, potentially, both the evaluability
and response between our nethodol ogy and the FDA's

| present these to you just so you will be aware
of the differences and not because | woul d propose that
ei t her approach could be inherently true or untrue, correct
or incorrect. They are just different.

The clinical response determ nation, as |
mentioned, by us was nmade by the investigator at the
bedsi de. The FDA utilized the the nmedical officer in the
determ nation of the clinical response. W asked our
investigators to conplete a patient narrative descri bing
what happened to the patient as a supplenent to a
standardi zed case report form

When we revi ewed our cases, we reviewed the data
in the CRF which we felt to be sufficient. But, whenever a
narrative was available, it was reviewed and if there was
any information in there which suggested that there m ght be
an i nconsi stency between those data and the responses signed
by the investigator, we would query the investigator to

resol ve the contradiction
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In fact, this was required very, very infrequently
and, in those very rare tinmes where we did contact the
investigator, it was, by far, the exception rather than the
rule that there was any change to the investigator's
assessnent of clinical response.

| believe the nmedical officer, Dr. Rakowsky, w |
di scuss their use of the patient narrative during their
revi ew of the data.

The treatnment trial duration for failure |I have
al ready discussed. W use five or nore days for the reasons
menti oned. FDA used nore than three days. For the
test-of-cure wi ndow post-treatnment, we used three to 21
days, the lower Iimt of three days being defined by the
phar macoki neti c paraneters of Synercid as Dr. Rhodes has
descri bed. FDA used five or nore days.

There may have been other differences, but these
are sonme of the ones of which we are aware.

Wth this as background, where, exactly, do we
stand with the energency-use progranf

[Slide.]

This slide shows you the gl obal energency-use
programenrol I nent to date. On the vertical axis, you can
see the nunber of patients and, on the horizontal axis, the

quarter. Fromvery hunble, if you wll, beginnings back in
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the first quarter of '93, the rate of enrollnment has

i ncreased substantially with U S. patients being shown in
blue. This takes us to the fourth quarter of '97. During
that period, during this nost recent period, approximtely
100 to 130 patients a nonth were being enroll ed.

There are, of course, nore requests. For exanple,
in the nonth of January, we enrolled 130 patients but there
were approximately 188 requests. So the screening process
does filter out sonme. And we probably received thousands of
phone calls during the process.

This nmonth, to date, a little bit nore than
hal fway through the nonth, we are at a rate of about 180
patients for this nonth

[Slide.]

The four studies in our programare revi ewed again
here, and | want to highlight the nunbers of eval uable
patients. In study 399, there were none for the reasons
menti oned. There were substantial nunbers of eval uable
patients in the other studies despite the application of
what we and our external experts consider to be rigorous
criteria for evaluability.

My presentation will address studies with
eval uabl e popul ati ons.

[Slide.]
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These patients were very ill, as Dr. Murray has
hi ghlighted. This slide shows you sel ected prognostic and
risk factors at baseline by population in the enmergency-use
studi es excluding study 399. You can see, for exanple,
that, at entry, in the all-treated popul ation, 57 percent of
patients had one or nore positive blood cul tures.

| wll note that al nost 25 percent of patients had
had transpl antati on and al nost 20 percent of patients were
on nechani cal ventilation at the tinme of entry into the
st udy.

[Slide.]

| will show you here the overall response rates
for the enmergency-use studies beginning, first of all, with
the nost frequent indications and for all pathogens
conbi ned; that is, not only VREF but al so Staph aureus and
ot her enterococcal species and so forth.

We focus on the nost rigorously defined
bacteri ol ogi cally eval uabl e popul ati on, you can see that an
overall response rate of 68 percent was defined. Looking
bel ow, you can see the results by indication. These range
from6l percent in patients with intra-abdom nal infection
who, very often, were liver-transplant patients, to a higher
rate of 85 percent in urinary-tract infection and a

gradation in between.
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[Slide.]

Let me turn briefly to the VREF subset. 1In the
all-treated popul ation, a response rate, an overall response
rate, of 50Epercent was seen. This calcul ation includes
i ndeterm nate responses as failures, so this is assum ng
that any patient |abeled indetermnate was a failure.

When we turned to the eval uabl e popul ations, you
can see the response rates were 69.8 percent and 65.5
percent for VREF patients across the board although we think
it is better, probably, to |ook by indication. W are
show ng the overall here for conveni ence.

In the subset of patients who had a positive bl ood
culture, the rates were | ower, as you can see in the
all-treated popul ation, but still 55 percent in the
bact eri ol ogi cal | y eval uabl e popul ati on.

What about Staph aureus? We had fewer patients
Wi th Staph aureus, 65 in the all-treated population. 1In the
eval uabl e population, 22 with a response rate of 81.8
percent. The nost frequent indications were bone and joint,
and 9 of 11 patients with bone and joint infections, had a
sati sfactory overall response.

[Slide.]

As a secondary anal ysis of the Staph data, we
exam ned the results by resistance marker and, for the 20
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patients with MRSA, a response was seen in 18; 3 of 3 for
MSSA. | wll take this nonment to advise you that, as

menti oned previously during our presentation, that about 80
percent overall of patients with MRSA will have the M.SBC
phenot ype.

[Slide.]

[Slide.]

We had pediatric patients. W took all coners.
There weren't very many, a total of 31 in the all-treated
popul ation and 10 and 9 in the two eval uabl e popul ati ons
respectively with the response rates seen, 8 of in the
bacteri ol ogi cal | y eval uabl e group.

[Slide.]

How are we to interpret these results, this
overview | have given you? First of all, clinical efficacy
agai nst VREF coul d be anticipated based on the in vitro
m cr obi ol ogi ¢ data shown to you by Dr. Nadl er.

W | ook at eval uabl e popul ati ons defi ned
rigorously on the advice of our advisors to permt
assessnment of the treatnent effect in patients with these
pat hogens. Al though not shown in the data, our anal yses
showed that efficacy was consistent across the studies and
across tine.

Effi cacy was al so consistent with what coul d be
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expected on an indication by indication basis, a |ower rate,
for exanple, in intra-abdom nal infection, higher in urinary

tract and skin.

Finally, we would |ike to suggest that the
efficacy in these non-conparative studies should be
interpreted in the context of the results fromthe
conparative trials.

[Slide.]

Turning now to the conparative studies, these
present ed substantial design challenges as well.
Specifically, we had to denonstrate the efficacy of a
focused-spectrumantibiotic in a new therapeutic class. W
felt that, in clinical practice, a drug mght well be used
in conbination with other agents but, for the purposes of
regul atory approval, in clinical trials, it was nost often
studi ed as nonot her apy.

The choi ce of conparators was di scussed with FDA
di scussed extensively inside our conpany and with experts as
well. Approved agents were used. 1|In sonme instances, these
represented standard-of-practice conbi nati ons, not just
si ngl e agents.

Al ternative treatnents were allowed, as you wll

see in a nmonent. And possible on-treatnent adjustnents were
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all oned. None of these |last three points were possible for
Synercid-treated patients.

[Slide.]

Here are the phase Il conparative studies, one in
nosocom al pneunoni a conducted in the U S. and Europe, two
inskin, two in CAP. | wll note that, for each study,
individually, a steering conmttee of external experts was
constituted. One of the inportant roles of this commttee
for each study was to examne in a blinded fashion any
patients for whomthere were substantive questions about
either evaluability or response.

[Slide.]

I n nosocom al pneunonia, we conducted one
statistically adequate, well-controlled study as required by
FDA. The inclusion criteria, very generally, included
clinically and radi ographically docunented pneunonia with a
gram stain or other clinical data suggesting infection by
gram positive organi sns.

Synercid was adm nistered g8 hours. The
conpar at or was vanconycin ql2 with adjustnents all owed for
renal function and |evels. Aztreonam 2 gm g8, could be
added for gram negative bacillary coverage in both groups.
Al nost 300 patients were enroll ed.

[Slide.]
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| am show ng you the sel ected prognostic and risk
factors at entry in the bacteriol ogically eval uable
popul ation. That is the primary popul ation for efficacy as
defined by the FDA. W can see that this, too, was an il
popul ati on.

For exanple, in the Synercid group, over 80
percent of patients were being nechanically ventil ated at
the tinme of study enrollnent versus 73 percent in the
vancomycin arm |If you just scan down here, you can see
mul til obar pneunonia, age greater than 65, bilateral
di sease. Al were quite frequent.

In fact, 16 percent of Synercid patients and a
conpar abl e nunber of conparator patients, had an APACHE |
score at entry above 20.

[Slide.]

The primary efficacy parameter for nosocom al
pneunoni a, as defined by FDA, is clinical response in the
bacteri ol ogically eval uabl e popul ati on. The observed rates
were 56.3 percent for Synercid and 58.3 percent for
vanconycin. The point estimate of the difference was m nus
two percentage points. The confidence interval is as shown.

These results neet FDA criteria for denonstration
of equi val ence.

[Slide.]
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As a secondary analysis, we | ooked at by-patient
bacteriologic response in the sanme popul ation. Rates of
58. 6 percent and 64.3 percent were seen. The point estimte
and confidence interval are provided for your conveni ence.

[Slide.]

Looking further at a by-pathogen | evel and
exam ning clinical success, we focussed on the two ngjor
gram positive infections, Staph aureus and Strep pneunoni ae.
In Staph aureus, the results were 27 of 52 versus 28 of 55,
shown here, conparable. 8 of 20 MRSA, 8 of 18 in the
vancomycin armfor MRSA as well--6 of 20 and 8 of 18 for the
two treatnment arns.

This can be expected in a study of nosocom al
pneunonia. There were relatively fewer Strep pneunoni ae and
none of themwere penicillin resistant. Response rates of 7
of 11 and 3 of 8 were seen.

[Slide.]

For conplicated skin and skin-structure
infections, two statistical adequate and well-controlled
studies were perforned. Patients were required to have
clinical evidence of conplicated skin infection presuned to
be due to grampositive organisns, at least in part. The
dose regi nen was Synercid ql2.

There were two studies. 1In one study, oxacillin
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was the primary conparator. 1In the other, it was cefazolin
But the investigator in each study had the option to
substitute vanconycin in the conparator arm as appropriate
for the pathogen isolated. Aztreonamwas an option for
gram positive bacillary coverage in study 305 but this was,
in fact, rarely used.

Al nrost 900 patients were enroll ed.

[Slide.]

Simlarly, prognostic and risk factors present at
basel i ne are shown here. A substantial nunber of patients
required surgical intervention but I wll highlight
specifically diabetes nellitus in 28 percent of Synercid
patients and sonme with nore conparator patients and also a
substanti al preval ence of peripheral vascul ar di sease.

A simlar distribution of underlying factors was
seen in the conpani on study 305.

[Slide.]

Per FDA's points to consider, the primary efficacy
paraneter for this indication is clinical response in a
clinically eval uabl e popul ati on. Equival ence in
denonstrated in both of these studies, 64.7 percent response
rate for Synercid in study 304 versus 68.3, 71.2 and 72.5
with the confidence intervals shown.

[Slide.]
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In the secondary anal ysis of by-patient
bact eri ol ogi c response, we saw 63 percent response rate for
Synercid and 75.9Epercent in study 304, the conparator. The
rates were nore conparable in 305. The confidence intervals
are seen here for your conveni ence.

[Slide.]

Exam ning the primary pathogen concerned, Staph
aureus, a rate of 64.2 percent overall for Synercid and 72.3
percent for conparator, |ooking in MRSA specifically 8 of
13 versus 6 of 9.

[Slide.]

For CAP, two statistically adequate and
wel |l -controll ed studies were perforned. Inclusion criteria
i ncluded clinical and radi ographi c evidence of pneunonia
with the presunption that the etiol ogic pathogen was
gram positive. An acute 12-hour dosing regimen was used.

The conparator reginmen was ceftriaxone with or
w t hout erythronycin and, as noted previously, the
i nvestigator had the option to discontinue erythromycin,
continue ceftriaxone, continue ceftriaxone al one or continue
bot h.

Over 1000 patients were enroll ed.

[Slide.]

In study 302, the prognostic and risk factors at
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entry in the clinically eval uabl e popul ati on are shown here.
Many of the criteria noted by Fine et al. in his classic
article are listed here and are present in substanti al
nunmbers. | wll focus on the fact that Strep pneunoni ae was
isolated fromat |east one type of specinen in one-third of
Synercid patients, in about a quarter of conparator patients
and about 8 percent and 7 percent--actually 8 percent and 8
percent--of patients in each group had a positive bl ood
culture for the pneunbcoccus.

Simlar findings were seen in a conpani on study.

[Slide.]

The primary efficacy parameter for this indication
is clinical response in the clinically eval uabl e popul ati on.
I n studyE302, the response rates were 75.5 percent and 91.2
percent. This does not neet equival ence per FDA criteria.

As you can see, a point estimate of -16.7 percent.
In the | ower bound, here, it is belowE-20. In contrast, the
303 study did denponstrate equi val ence by FDA criteria with
83.1 and 87 percent response rates, respectively. For study
302, we saw parallel results for by-patient bacteriol ogic
response.

[Slide.]

O course, frankly, we were disappointed by the
results in study 302. W did pursue an anal ysis of why
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there m ght have been a | ack of equivalence in this study.
We considered, for exanple, whether it could have had
sonething to do with the antibacterial spectrum of the drug,
the dosing interval, discontinuations due to venous
intolerability in the Synercid group, choice of conparator
regi men.

| think that, to sumthings up, we found no clear
singl e explanation for the discordant result versus study
303. But | do want to highlight for you that we did choose
a very chall engi ng conparator reginen in both studies.

[Slide.]

Because of the in vitro activity of Synercid
agai nst S. pneunoni ae, we were particularly interested in
| ooking at results in this indication for this bug. Strep
pneunoni ae was killed in the test tube wthin m nutes by
Synercid. So we exam ned clinical success rates in the
bacteri ol ogi cally eval uabl e popul ati on by study for patients
who had Strep pneunoni ae pneunoni a, nonom crobi c.

You can see that the results in this analysis are
conpar abl e, 85.7 versus 91.3 and 100 versus 100. The pool ed
results are seen here, 90.2 and 93.7. Confirmatory results
are seen in the subset of patients who had bacteremc
pneunococcal pneunoni a.

Al though this is a post hoc analysis, we certainly
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did not, at this point, suggest that Synercid is appropriate
enpiric nonot herapy for CAP for an acute 12-hour reginen.

But, based on the input fromour advisors who have
seen this data, and given the nedical need with regard to
Strep pneunoni ae, we think that these data are interesting
and woul d ask that the conmttee consider themand their
potential benefit to clinicians.

[Slide.]

How are we to interpret the results of the
conparative studies? The clinical response was the primary
efficacy paraneter for each of these indications. 1In
nosocom al pneunonia, in the one required study, equival ence
was denonstrated. In the conplicated skin and
skin-structure infection studies, equival ence was
denonstr at ed.

I n CAP, equival ence to conparator is denonstrated
in just one of the two studies, but efficacy was
denonstrated in both; that is, the drug was certainly active
in study 302 with a response rate of 75 percent.

In the post hoc anal ysis, we saw conparabl e
results anong mcrobic Strep pneunoni ae infection.

[Slide.]

Let me turn, now, briefly, to sonme integrated
efficacy data focussing on results in patients with positive
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bl ood cultures as well as comments about superinfection
rates and energi ng resistance rates.

[Slide.]

As an overview of results in bacterem c patients,
specifically those identified as having one or nore positive
bl ood cultures, we see peak conparabl e response rates were
seen. These are by-patient bacteriol ogic success rates.
Results were al so conparable in nosocom al pneunoniae in
skin, although the nunbers were smaller and in energency-use
program focusing just on a central-catheter-rel ated
bacterem a and bacterem a of unknown origin, we saw response
rates of 74 percent.

[Slide.]

In the patient popul ations treated,
superinfections certainly could be expected. This slide
summari zes our findings. |In the conparative studies, the
superinfection rate of 6.8 percent was seen for Synercid as
conpared to 4.4 percent for conparator. These pathogens
were primarily gramnegative bacilli as noted in the
f oot not e.

The situation in the enmergency-use studies with
these nore severely ill patients was a little bit different
but the rate was not that different, although I should

stress that we | ooked for grampositive superinfections in
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t hese patients given the spectrumof activity of the drug.

In the energency-use popul ation, the
superinfecting pathogens were primarily E. faecalis, as
coul d be expected fromthe spectrumof activity of the drug.

[Slide.]

Enmer gi ng resi stance was al so sought in our
database. This is defined as a four-fold or greater
increase in the MC frombaseline to the isolate in question
2 or above the proposed resistance breakpoint of 4 ntl/nm.
One such case occurred in the Synercid group in the
conparative studies, none in the conparators. This one case
was a Staph aureus which was MLSBC-positive at baseline but
acquired insusceptible with Synercid, but acquired an
addi ti onal resistance

In the energency-use studies, there were siXx
i nstances in which pairs of VREF showed energi ng resistance.
In one of these cases, the strain pair was not identical by
nmol ecul ar typi ng.

In two of these seven patients, energing
resi stance was not associated wth treatnent failure.
shoul d nmention that these rates, as reported on the slide,
are within the range reported in the literature and are
conparabl e, or in some cases better than, the rates reported
by Fish et al. in Pharmacotherapy in their extensive review
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of NDA applications.

[Slide.]

Let me turn to safety data. W anal yzed
non-venous events separately fromvenous, phase Il data
separately from phase | and phase Il, and the conparative
studi es separately from energency-use studies.

[Slide.]

When we exam ned, in the conparative studies, the
frequency of rel ated adverse events, we see that these were
document ed in 23. 4Epercent of Synercid patients and 20.7
percent of conparator patients. These were nost common in
t he di gestive system body as a whol e and skin and
appendages systemw th sone back and forth as to which group
showed t he hi gher frequency.

[Slide.]

Events leading to treatnment discontination are
inportant, of course. |In the conparative studies, a rate of
6.1 percent was seen for Synercid, 2.7 percent for
conparators. These related events | eading to treatnent
di scontinuation were focussed primarily on the skin and
appendages system body as a whol e and digestive systemwth
the events as noted.

[Slide.]

Turning to adverse non-venous events |leading to
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treatnent discontinuation in the energency-use studies, we
had to focus here because these were non-conparative studies
on rel ated adverse events. You can see that the overal

rate is very conparable to that seen in the conparative
studi es, about 5 percent.

VWhat we | earned fromthe energency-use studi es was
t hat adverse events in the nmuscul oskel etal system were nore
common than in the conparative studies and also did lead to
treatnment discontinuation. |In fact, when we | ook at the
frequency of related arthralgias and nyalgias in the
ener gency-use studies, we see rates of 9.5 percent and 7.3
percent, respectively.

[Slide.]

Turning to the adverse venous events in the
conparative studies, 947 Synercid patients and 949
conparator patients received at | east one peripheral
adm ni stration of the study drug. |In the conparative
st udi es conbi ned, the frequency of adverse venous events was
71 percent for Synercid and 45 percent for conparator.

These are not all cases of thronbophlebitis. W
assessed adverse venous events assiduously and captured
t hings such as pain, irritation, inflamation as well as
overt thronbophlebitis. In CAP and skin, these rates were

conparable to the rates seen overall, but in the nosocom al
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pneunoni a study, the rate was lower. | would point out that
in the conparator arm including erythronycin, a fairly
substantial rate of venous adverse events was seen.

[Slide.]

What about those |eading to treatnent
di scontinuation. 1In the conparative studies conbined, 10.7
percent discontinuation rate for adverse venous events in
the Synercid group, 2.2 percent for conparator. \Wat |
woul d draw your attention to, however, was that, in these
settings, nosocom al pneunobnia and energency use, the rates
were |l ower reflecting, perhaps, both a greater nedical need
and, also, the availability of admnistration by the central
venous route.

[Slide.]

Turning to | aboratory data, we conducted a
t horough anal ysis of a | arge nunber of analytes. For your
conveni ence, we are showing this one graphically. This is
ALT, and we are showi ng you pre-, on- and post-treatnment
results for Synercid first and then conparator.

You can see, just roughly fromthis graph, that
al though there is a bunp in both treatnment arns, these |lines
are parallel and there is was no effect seen.

[Slide.]

In contrast, we did see sonething for conjugated
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bilirubin. W see a divergence in the curves here. The
conjugated bilirubin bunps a bit in the Synercid group and
cones back to baseline post-treatnent whereas, for the
conparator group, there is, in fact, a decrease on treatnent
whi ch continues to post-treatnent.

[Slide.]

We exam ned ot her | aboratory anal ytes and saw no
differential effect in AST, henogl obin, white blood cells,
pl atel ets and el ectrol ytes.

[Slide.]

What | discussed with you now are sone of the what
we mght call predictable adverse events, identifiable
target organs. W also had to | ook for signals in our
dat abase of any issues that m ght be a concern. So, | have
shown you here the rarely observed rel ated adverse events in
t he database of 2,298 patients.

When we, including our safety officer, |ooked at
t hese events and cane up with these individual or infrequent
adverse events which we thought we should bring to your
attention, that is where there nmay, in fact, be sone
associ ation that would need to be investigated further as we
have nore studi es and post marketi ng.

So we saw a few cases of anem a, thronbocytopenia

and pancytopeni a, one case of a henolysis, actually after
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the NDA, and the others which you can see here.

[Slide.]

What are our concl usions about safety? The safety
profile of Synercid is characterized as follows; the drug
causes peripheral venous irritation. This is nanageable to
sone extent and in sone patients by an increase in dilution
volune if their cardiovascular systemw || permt it or,
when clinically indicated, central venous catheter
adm ni stration can be used.

Arthral gias and nyal gias are part of the safety
profile of the drug. These are reversible and sonetines are
treatnment-limting. Elevations in conjugated bilirubin
occur. These, too, are reversible and are unacconpani ed by
evi dence of hepatocellular toxicity.

We believe that, otherwise, there is a favorable
cardi ovascul ar, digestive, hematopoietic, hypersensitivity,
met abol i ¢, nervous-system and renal -safety profile.

[Slide.]

I n conclusion, then, what are the primary data
supporting the clains which Dr. Savarese nentioned to you at
t he begi nning, in vanconycin-resistant Enterococcus faecium
and Staph aureus indications failing or intolerant of other
t herapies. These all conme fromthe energency-use program
and the sanme argunents, if you will, support them
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First of all, the background is the in vitro
m crobi ol ogi cal data suggesting the |ikelihood of efficacy.
Those are the patient popul ations for which other therapies
were not appropriate or have failed. Assessnent of response
is performed in rigorously defined eval uabl e popul ati ons so
that a treatnent effect could be ascertai ned.

Efficacy was noted in varied clinical settings
with a hierarchy of response rates that could be expected
clinically. W saw consistent results across studi es and
across time. W denonstrated that eradication fromthe
bl ood stream can be achieved. Qur expert consultants tel
us that this, indeed, is a clinical benefit.

The data should be interpreted in the context of
t he conparator studies denonstrating efficacy.

[Slide.]

Conmparator clainms. For nosocom al pneunoni a,
equi val ence to vancomycin was shown for the primary efficacy
paraneter and this satisfies the single trial requirenent.
For conplicated skin and skin-structure infection,
equi val ence to conparator was seen in each of each of two
studies for the primary efficacy paraneter.

For CAP, we did not denonstrate equival ence in one
of the two studies but have submtted to you data show ng

ef fi cacy agai nst Strep pneunoniae in nonm crobic infection
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as well in bacteriologic patients. Although this is post
hoc anal ysis, we would ask you to consider whether this
woul d represent a potential useful indication for clinicians
basically treating Strep pneunoni ae.

The safety profile, we believe, is favorable for

patients in the indications clained.

[Slide.]

Qur conclusions overall. Synercidis a
focused-spectrumanti mcrobial agent. It represents a new
class of antibiotics in the U S. pharmacopoeia. It has in

vitro activity against nedically rel evant,
mul tidrug-resistant, gram positive pathogens and we have
denonstrated in vivo efficacy in diverse clinical settings
and in very, very ill patient popul ations.
The epi dem ol ogi ¢ context, the context described
by Drs. Murray, Ednond and Gl bert, and the resulting
medi cal need are reflected in the increasing demand for
enrol | mrent that we are seeing in our energency-use program
This first injectable straptogram n antibiotic
W ll provide a therapeutic alternative to glycopeptides for
the treatment of many multi-drug resistant gram positive
i nfections.
Thank you very much for your attention.

DR. SAVARESE: RPR woul d |i ke to thank FDA for
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review of the clinical-study protocol design. RPR also

t hanks FDA for their expedited review of the clinical data
whi ch underscores the inportance of nmaking Synercid

avail able to the nedical community in as short a period of
time as possible.

Thank you very nuch for your attention.

DR. RELLER Dr. Savarese, the commttee
appreci ates the focussed, crisp presentations. | should now
like to open the floor to any questions to the sponsor
related to the data presented, any clarifications.

DR. CHESNEY: | have one question for Dr. Tal bot.
G ven the peripheral venous irritation, | wondered if you
had any information about irritation follow ng central
venous adm nistration. Has there been any increase in clot
formati on?

DR. TALBOT: That is a good question. W did
wonder about that, ourselves. W |ooked at that in two
different ways. First of all, we |ooked at the overal
frequency of adverse events when the drug was given by
central venous admnistration as conpared to peri pheral
adm ni strati on.

We were | ooking at the broad spectrum of adverse

events and saw no difference related to the route of
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admnistration. W also | ooked at a subset of patients who
had had autopsies follow ng central venous adm nistration.
We obtained autopsy results primarily from our energency-use
studies and for the nosocom al pneunonia study.

These were very ill patients and we focussed
specifically in our review on the cardiovascul ar system the
great veins and the lungs. |In one patient, there was
evi dence of thronboenbolic disease to the lungs but the
investigator made it clear that this was, certainly, due to
ot her causes and not related to the central catheter.

So, in that patient, there was no evidence of any
i nvol venent of the Synercid admnistration centrally with
the event. And, in the other patients, there was nothing to
suggest a problem So the answer is we have | ooked and we
see, in particular, no evidence of thronbosis at the central
venous catheter site.

DR. RELLER Dr. Tal bot has just responded to Dr.
Chesney' s question about route of adm nistration.

DR. PARSONNET: This is a question also for Dr.
Talbot. | noticed in the energency-use group that you
al l oned m xed infections for abdom nal and skin infections,
that sonme of those were actually VRE-plus organisns. | was
wondering if you could tell us how Synercid did in those

groups if you broke them down, so people with m xed
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i nfections versus people with just pure VRE

DR. TALBOT: Yes. VRE, or enterococci in general
are often seen in polymcrobic settings, so we did | ook at
that specifically. Overall, about one-third of the patients
in the enmergency-use program had pol ym crobic infections.
There was no difference in response rates between the
patients with polym crobic infection and nonom crobic
infection either in univariate analysis of nultivariate
anal ysi s.

DR. ARCHER | have a question for Dr. Rhodes
about drug-drug interactions and the cytochrone P450 system
| was wondering if you | ooked at any ot her drug-drug
interactions, particularly macrolides, other protease
i nhibitors and rifanpin.

DR. RHODES: W have done another drug-interaction
study in vivo with nifedipine. The results are just being
conpleted. W saw a drug-interaction, a 35 percent increase
in nifedipine AEC W are currently planning in vivo drug
interactions in all these other drug categories.

We coul d say at the nonment that we believe we have
arelatively good in vitro to in vivo correlation. W have
in-vitro- determ ned inhibition constants for Synercid with
a variety of substrates and it would appear that the in

vitro KiIs will give us sone rank order of the nmagnitude of
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effect in vivo but we still need to conduct those other in
vivo drug interaction studies.

DR. ARCHER Do you have any evi dence that
rifampin mght actually decrease the Synercid | evel s when
coadm ni st ered?

DR. RHODES: No, because Synercid really isn't the
substrate for 384. Induction of 384 by rifanpin should not
af fect Synercid plasma | evels.

DR. NORDEN: This question is for Dr. Nadler.
Harriette, first of all, is there any activity against H.
flu which is not |isted as suscepti bl e?

DR. NADLER There is nodest activity against H
flu. The M C90s have varied between 4 and 8 and | think in
t he communi ty-acquired pneunonia program there were very
few failures due to the nodest activity against H flu.

DR. NORDEN: The follow up to that is, in your
slide, Chlanydia and Mycoplasma are both listed as
susceptible. |Is there either animal data or intracellul ar
activity that has been denonstrated that they nay be
susceptible as the Legionella as well in terns of in
vitro--but do we know anythi ng about in vivo?

DR. NADLER W have conducted a study with Dr.
Paul Edel stein in Philadel phia, legionellosis in the guinea

pig. However, in the small animals, Synercid can be
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somewhat toxic. And so the animals had to be sacrificed too
early to do a full determnation of efficacy.

But what he did report was that there was | ess
consolidation in the lungs when the aninmals were sacrificed.
In addition, there was a several-log drop in the bioburden
of the Legionella. But he could not do a conplete efficacy
anal ysi s.

Further, we know fromthe intracellular killing in
the ex vivo macrophage systemthat the Chl anydia are al so
found in the same place in the cell, the phagol ysosones, as
the Staph. And so although Dr. Tul kens in Bel giumdidn't
study Chl anydi a specifically, he would expect that there
woul d be intracellular activity against the Chlanydia as
wel | .

DR. ARCHER Did you see an nutation from
i nduci bl e constituents of M.S during therapy with--for
St aphyl ococci ?

DR. NADLER It was not seen in the clinical
progr am

DR. ARCHER Did you look for it?

DR. NADLER W exam ned any Staphyl ococci which
showed a change in susceptibility during treatnent.

DR. ARCHER  And you saw no- -

DR, NADLER:  No.
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DR. SOPER. The pharmacoki neti c data you suggest
is simlar in nmen and wonen. How nmany wonmen were in your
study?

DR. TALBOT: W have a conparison of roughly, in
normal volunteers, over 16 subjects. W conpleted recently
a popul ati on pharnmacoki netic analysis in over 100 patients.

DR. SOPER: How many of those were femal e?

DR. TALBOT: | would say--1 wll have to think of
the actual nunmber but | guess the best way to answer your
question is there were a significant enough nunber of female
patients for us to be able to pull out gender as a covariate
in that analysis. And gender was not a covariate with
respect to pharnmacoki netics of either quinupristin or
dal fopristin.

That woul dn't be antici pated based on what we know
about the in vivo disposition of the drug and how it is
cl eared and netabolized. W would not expect, really, a
gender difference.

DR. SOPER: | know you are not going after urinary
tract and you showed good efficacy in this one study, but
what happens to the drug in the urine? Mst of it is
excreted in bile or liver?

DR. TALBOT: Most of it is excreted in the bile.

About 20Epercent of the dose is excreted in urine. Sone

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

portion of that 20 percent excreted in the urine is active
drug conponent. W have actually neasured that in Japanese
vol unteers and we have active m crobiological activity in
Japanese vol unt eers.

DR. SOPER: At what concentration?

DR. TALBOT: | can't recall off the top of ny--

DR. MONTAY: | amDr. Guy Montay. W have urinary
excretion data fromthe Japanese vol unteers and we have seen
in the 24-hour excretion that we have drug | evels using
bi oassays which are above the M C of susceptible--1 nean
above 0.5 to 1.0 ncg/m of urine. W are planning a study
i n Caucasi an subjects to assess what are the urinary |evels
of a drug in Caucasi an subjects.

DR. CHESNEY: This is for Dr. Tal bot, also. On
your nonom crobi ¢ pneunococcal conmmunity-acquired pneunoni a
infections, | think you gave us this information in one of
our handouts and | have forgotten, but how nmany of those
organi snms were penicillin resistant and do you know any of
the ceftriaxone susceptibilities for those organi sns?

DR. TALBOT: Wen we | ook at the pneunobcocc
overall in our program which would come fromthe CAP in
nosocom al pneunoni a i ndications, there were very few
overtly penicillin-resistant strains; four, | believe, four

successes. So, of the very small nunber, we had 100 percent
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success rate as did the conparator reginen.

In terns of ceftriaxone, we did not characterize
t hat when we checked with Harriette, but we characterized
according to penicillin susceptibility and not ceftriaxone.
Am | correct on that?

DR. NADLER W had collected penicillin,
ci profloxicin, erythronycin, vanconycin and gentam cin on
all the Strep pneunoni ae.

DR CHRISTIEE M question is for Dr. Rhodes.
Regar di ng the pharmacoki netics of Synercid, | wondered about
t he ei ght groups of newborns, infants, children,
adol escents. Do you have any information, please?

DR. RHODES: No. At the present tine, we don't
have any of pharnmacokinetic data in pediatrics, younger
patients.

DR. SOPER. As a follow up, how about pregnancy,
potential teratology, that sort of thing? Any information
t here?

DR. RHODES: | think I will defer to ny drug
safety col | eague on that question.

DR. RELLER  That is Dr. Soper asking the
gquestion. Please give your nanme for the recorder

DR. PICAUT: | amPhillipe Picaut working in drug
safety in RPR | amin charge of the devel opnent of the
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conpound. Regarding the teratol ogy effect of Synercid, we

have done sonme studies in rabbits, rats and m ce and we did
not observe any evidence of teratogenic potential for this

conpound.

DR. SOPER: |s there sone experience in France in
the oral agent given to pregnant wonen?

DR. PICAUT: Do you mean in pregnant wonen?

DR. SOPER:  Yes.

DR. TALBOT: W are going to have to have a tag
team here. What | can tell us you is that we just |earned,
in the enmergency-use programin the states, of one woman who
was exposed to Synercid when we was very early in gestation
Her pregnancy test was negative when she canme in. She
recei ved Synercid and her pregnancy turned positive a couple
of weeks | ater

We had the information that she delivered
uneventfully at termof a normal infant with a short
exposure to Synercid. As for pristinanycin, | can introduce
my coll eague, Dr. Francois Bonpart, who can speak to that.

DR. BOWPART: Thank you. | am Francois Bonpart
fromRPR clinical developnent. Pristinamycin is approved in
France for usage. | believe the | abeling does not exclude
children or pregnant wonen. There are negligible reports of

usage in pregnant wormen and children so the | abeling doesn't

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



at

go as far as recomendi ng usage in these situations but it
does not contraindicate the usage in pregnant wonen.

DR. SOPER: But do you have any experience where
patients have been exposed, reports with that agent, that we
can get sone information fronf

DR. BOWPART: The available information in
pristinanmycin is scanty. There was one publication a few
years ago, soneone, including his own personal experience
with the data, are way too anecdotal to report to the
comm ttee.

DR. DANNER Is the drug conpatible with tota
parenteral nutrition? Do you have data in patients on TPN
who are also getting the drug in ternms of liver toxicity?
And then the second question is do you have information on
drug cl earance during henodi al ysis or conti nuous
hemofiltration?

DR RHODES: | will try to answer the question on
henodi al ysis. W have not conducted that study per se but |
think if you consider the nol ecul ar weights of dalfopristin
and qui nupristin, the standard sorts of cal cul ations that
are used based on creatinine clearance, factoring in
nmol ecul ar wei ght and factoring in free fraction of the drug,
you woul d cal cul ate that the henodial ysis of Synercid woul d
be relatively | ow
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That cl earance woul d be maybe in the 25 to 40
m/mn range. But that is a clearance that is substantially
| ower than the actual system c clearance of the drug. The
drug will actually be cleared very rapidly. That has al so
been true in patients. W haven't seen extraordi nary
changes in patient profile with the pharnmacokinetics of
Syner ci d.

DR. RELLER Dr. Rhodes responding to that
guesti on.

Dr. Savarese, again, thank you for the
presentations and the answers to the specific questions
about the data presented. This concludes the sponsor's
present ati on. W w Il have a 15-m nute break and reconvene
pronptly at five mnutes of 11:00 for the FDA presentation.

[ Break. ]

DR. RELLER We will now have the presentations by
the FDA. W wi |l adjust the lunch hour as necessary to give
adequate time for the FDA presentations. It is unlikely
that the entire tinme for the open public hearing wll be
required so we will make up whatever tinme is necessary to
keep on schedul e and have the proper anount of tine for a
full and conplete discussion of all of the data and the
guestions posed to the comnmttee by the FDA

Dr. Fred Marsik, mcrobiologist wwth the FDA, will
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present the FDA's assessnent of the m crobiology of the
conpound under consi deration.

Fred?

FDA Presentation
Microbiology

DR. MARSI K: Thank you, Dr. Reller.

[Slide.]

Menbers of the advisory commttee, RPR nenbers,
audience, | would like to present to you the m crobi ol ogy
data as seen by the FDA. | am a m crobiol ogy reviewer for
the NDA submtted by RPR on Synercid.

[Slide.]

First of all, just to refresh you on sone of the
information that Dr. Murray gave us in the epidemology. E
faeci um accounts for about 5 to 10 percent of the isol ated
ent erococcal species that was seen in the clinical situation
and the resistance to vanconycin could be from2 to 5
percent in nost areas although sonme geographical regions
Wi ll run higher in this situation.

Also it is interesting to note that greater than
90 percent of the Enterococcus faeciumare resistant to
eryt hronyci n.

[Slide.]

As you have heard, Synercid is a conbination of
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two conponents, quinupristin as well as dalfopristin. Each
one of these does have active netabolites in humans and
these are listed on the board. This activity tends to vary
dependi ng on the organi sns agai nst which these netabolites
are tested but, in the case of quinupristin, there are two
mai n netabolites, RP 69012 which tends to be about two tines
nmore active than the parent conpound as well as the RP
100391 which is also about two tines as active as the parent
conpound, dependi ng again on the organi sns agai nst which it

i s tested.

[Slide.]

In the case of dalfopristin, there are also two
nmetabolites that are recognized in humans, RP 12536 which
tends to be about twofold less in activity than the parent
conmpound and RP 46790 which can be twofold to greater than
fourfold nore active than the parent conpound agai nst
speci fic organi sns.

So these two netabolites fromeach of these
vari ous conmpounds do have sone activity against organi sns.

[Slide.]

As we have heard, the node of action of
qui nupristin and dalfopristin is an inhibition of protein
synthesis. The interesting thing about this is that this
protein synthesis inhibition occurs at two different sites
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on the ribosome with dalfopristin bringing about
confirmational change in the ribosone allow ng for greater
affinity of the quinupristin to act at the ribosomal site on
which it attaches.

In vitro in animal nodels it has been shown that
the ratio of quinupristin to dalfopristin--there is a very
wi de range in that ratio, anywhere from 16:84 to 84:16 in
whi ch the synergistic activity of this conbination was
actual ly seen.

However, in animal nodels of endocarditis, show
the inmportance of the dal fopristin conponent of the
conbi nation especially against the constituently resistant,
when M.SB St aph aureus has been noted in the application.

It is very inportant to have the correct concentration. Dr.
He Sun will address sone of the pharmacokinetics of that in
t he next presentation.

[Slide.]

The drug, itself, has been shown to be cidal in
certain organisnms and static against others. It has shown
to be bacteriostatic against Enterococcus faecium The
denonstration of whether the drug is cidal or static depends
on the | aboratory nethodology that is used. Dr. Moellering,
in a very recent paper--in fact, Decenber of 1997--his group
stressed the inportance of various test procedures to be
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used to actually show whether the Synercid is cidal or
static agai nst organi sns.

We know that it is bacteriostatic against
Ent erococcus faecium That has been well docunented.

Whet her it is bacteriostatic or bacteriocidal, against,

agai nst sone of the constituently resistant strains of Staph
aureus in vivo is a question that is not fully answered at
this tine.

[Slide.]

The M C. MBC rati os agai nst various organi sns
differs. Here you can see that, in the case of Enterococcus
faecium it is generally a ratio of greater than 4. \Wen
you tal k about the vanconycin-resistant Enterococcus
faecium it is greater than 8.  Staph aureus, greater than
2. The constituently resistant Staph aureus as well as
St aphyl ococcus aureus that are resistant to nethicillin,
greater than 4. And for Streptococcus pneunoni ae, generally
that ratio is about 2.

[Slide.]

As noted before, in endocarditis nodels,
particularly those which have been induced by the
constituently resistant Staph aureus as well as the
i nduci bly resistant Enterococcus faecium there is decreased
activity of Synercid in reducing the nunbers of organisns in
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In fact, this has led various investigators to
suggest that, perhaps, in certain cases, really, the AUC
over the MC in quinupristin, may be a better indicator of
the efficacy against certain strains of Staphyl ococcus
aur eus.

VWhat has been used to determne the efficacy of
the conmpound is the agency over the AUC over the MCin
whi ch this has been found in animal nodels to correlate very
nicely with efficacy but, in humans, this data is not fully
devel oped as of this tine.

[Slide.]

One of the interesting things about Synercid is
that it has a long post-antibiotic effect. This has been
shown, however, to vary by the various organi sns agai nst
which this is actually devel oped. 1In the case of
St rept ococcus pyogenes, you can see the post-antibiotic
effect is about 18 hours. |In Streptococcus pneunoni ae, it
is approximately 9 hours; in Staph aureus, 4.

For the Enterococci, we see a decrease in the
post-antibiotic effect and then, as we get into the
vanconyci n-resi stant Enterococcus faecium as well as
constituently resistant Staph aureus, the post-antibiotic
ef fect does decrease.
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[Slide.]

This post-antibiotic effect has been shown in
recent data provided to us to be dose-dependent but there is
very limted in vivo post-antibiotic effect data that has
been available to date.

[Slide.]

A nunber of resistant nechani snms can occur in the
Enterococci as well as Staph aureus. These can be
enzymatic, efflux, target nodifications as well as intrinsic
resi stance which i s probably the nmechani sm of resistance of
Ent erococcus faecalis to Synercid, although this has not
been fully explored and the actual nmechani sm of resistance
in faecalis is not understood at this tine.

Enzymatic resistance in Staph aureus can be due to
qui nupristin hydrolysis and, in the case of dalfopristin,
acetylation of the conpound, itself. These have been shown
to be related to certain genes within these organisns; the
vgb gene, the vatB genes in Staph aureus.

I n Ent erococcus faecium dal fopristin has been
shown to be inactivated by acetylation which is nediated by
t he sat A gene.

[Slide.]

In the case of efflux in Staph aureus,

dal fopristin efflux is nediated by the genes vga, nmsrA  The
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merA is actually inducible by erythronycin but not by
qui nupristin but may be to resistance to quinupristin when
i nduced by erythronycin.

[Slide.]

There are target nodifications also that can occur
in Staph aureus; nethylation of the ribosone nedi ated by the
ermA and ernC genes. Again, this can be induced by
erythromycin but not by quinupristin. GCenerally, you see
this inducible methicillin, inducible M.SB phenotypes and
qui nupristin may not be affected in these particul ar cases.

[Slide.]

Target nodification occurs in Enterococcus faecium
by nethylation of the ribosonme which has been shown to be
medi ated by the ermAM gene and this can be induced by either
erythromycin or quinupristin. So we see that there is a
possibility for certain organisns to beconme cross-resistant
to macrolides, lincosam des and streptogramn Bs. Sone of
this resistance has been shown to be transferrabl e by
genetically.

In the clinical studies, we have not seen any
direct evidence that there actually has been a conversion of
an inducibly resistant MLSB strain to constituent
resi stance, this certainly has been shown to happen with

certain in vitro as well as other situations.
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Dal fopristin resistance, generally, tells you that
organisnms will be resistant to the quinupristin but, if the
organismis resistant to quinupristin, it does not nean that
it will be resistant to the dalfopristin and, in actually,
if you conbine the two agai nst the quinupristin-resistant
organi sns, you do get activity of Synercid.

In vitro devel opnment of resistance has been shown
in a recent paper to Synercid sinply by training the
organisns to grow i n increasing concentrations of the
conbi nation of quinupristin and dal fopristin.

Interesting in this was the fact that those
organi sns that devel oped this resistance to greater than or
equal to 8 ncg/m generally were stable; that is, when you
renmoved the antibiotics, these organisnms tend to stay
resistant to the Synercid. Wen there was an M C of |ess
than 8, around 4 ntg, organisns generally reverted back to
susceptibility after the Synercid was renoved.

Whet her these organisnms were present in the
environnent is not fully known but it is felt that, perhaps,
one of the nechanisns for resistance in these stably
resi stant organisns already exists allow ng themto becone
stably resistant to the conbination of quinupristin and
dal fopristin.

We have seen in vivo devel opnent, as was noted by
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Dr. Talbot. This has been, in sone patients wth Staph
aureus as well as wth devel opi ng resistant of sone

Ent erococcus faecalis which is intrinsically resistant to
the conbination to begin with, not an indication for
treat nent.

The inportance of maintaining peak concentrations
of above the M C to inhibit the devel opnment of resistant
organi sns has not been fully explored and is a question that
still remains to be answered.

Conmponent resistance? Certainly, there is
resistance in quinupristin with Synercid as well as sone
organi snms being resistant to dalfopristin, also. O ganisns
can becone resistant to high concentrations of quinupristin
but still remain susceptible to the conbi nation of
qui nupristin and dal fopristin.

[Slide.]

For susceptibility testing, testing is generally
done at the 70:30 ratio, 70 parts of dalfopristin to 30
parts of quinupristin, both for MC and di sk susceptibility
testing. In vivo ani mal data suggests that certain organi sm
phenot ypes such as your constituently resistant Staph aureus
whi ch have been shown to be nore refractive than ani mal
nodel s to Synercid may not actually be delineated by the
proposed interpretive criteria which I wll show you on the
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next slide.

So there may be subpopul ations or organisns within
certain groups that you may not be able to differentiate by
M C or disk susceptibility testing. This has led to the
suggestion of actually testing with the individual
conponents, dalfopristin or quinupristin, rather than the
Synercid conbination. But little data is available on this
type of information wth susceptibility testing of just
dal fopristin or quinupristin.

[Slide.]

These are the suggested susceptibility testing
interpretive criteria at this time, with an MC of |ess than
or equal to 1Entg/m indicating susceptible and greater than
or equal to 4 ncg/ M equaling resistance. But, as indicated
on the previous slide, there were sone questions as to
whether this will pick up sone of the organisns in which
there is reduced activity of Synercid agai nst.

That concl udes ny presentation.

| will now ask Dr. He Sun to discuss the
phar macoki neti cs.

Biopharmaceutics

DR. SUN: Good norning. M nanme is He Sun from

the O fice of Cinical Pharmacol ogy, FDA

[Slide.]
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Il will discuss the clinical pharnmacol ogy section
for Synercid.

[Slide.]

The di scussion will focus on the follow ng three
topics: the differences in the elimnation, distribution,
and accunul ati on kinetics of quinupristin and dal fopristin,
t he dose adjustnent issues for hepatic inpaired patients,
and the potential drug-drug interactions.

[Slide.]

As a background review, we can see the two
conpound conponents for Synercid, Q and D, has dual nobde of
action. The conbination of Qand D is synergistic.
Synercid is 16-fold nore potent than Q or D al one, and the
presence of Dis inportant, although the effective ratio for
t hese two conponents w de.

Met abolites of Q and D contribute to the synergy.
Most M C-90 we consider as 1 ncg/ml and the PAE val ues are

concentration dependent, organi sm dependent, and phenotype

dependent .

Cinical usage for this drug will be mainly for
seriously ill patients, and the Synercid inhibits CYP3A4
enzynmnes.

[ Slide.]
So, bear this background in mnd. W consider the
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conbination of Q D, and their active nmetabolites is needed
for synergistic activity at the site of infection.

Phar macoki netic profiles of Q D, and netabolites
may be inportant in seriously ill patients, and dose
adj ust nrent recommendati ons may be conpli cat ed.

[Slide.]

Now, let's go over sone pharmacokinetic profiles
for these two conmpounds Q and D. The plasma cl earance for
these two conponents are al nost equal, however, the
hal f-1ife, volunme distribution, and accunul ation ratios for
Q are always greater than D.

[Slide.]

This concentration-time profile for these two
conponents after giving 7.5 ng/ kg dose, 12 nultiple dose
for 4 days. This red line is the concentration profile for
D and the green curve is for Q

We can see here the half-life for Qis longer than
that of D This neans at a certain time, the concentration
of Q my present in the tissues or plasma while D
di sappear ed.

[Slide.]

Again, this is a concentration of Q D, and their
nmet abolites. The sanme phenonena was seen here. The red

curve which is concentration for Q and netabolites maintain
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much | onger than that of the green curve, which is for D and
t he netabolites.

[Slide.]

Again, let's consider the concentration of Dis
necessary to produce synergistic activity conbined with Q
Thi s conpari son of volune distribution across different
studies, this is data fromsix different studies. The blue
bar represents the volunme distribution for Q and the red is
for DD W can see here the volune distribution for Qis
al ways near double than that for D. This nmeans the
distribution for Qis much w der conpared than that of D

This m ght suggest that in certain tissues, you
wll only see the concentration for Qrather than D
presented in conbination.

[Slide.]

After giving nultiple doses, the plasma drug
accunul ation for these two conponents are different. Again,
the blue bar is for Q and the red is for D

These two are the conparison of Qin ternms of AUC
val ue change after first dose and multiple dose. The
increase for Qis doubled after nmultiple dose conpared to
single dose. Again, for half-life, the increase for Qis
doubl ed after giving nmultiple dose. However, this change
for Dis less significant as that for Q So these further
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support the suggestion that Q may distri bute deeper in
certain tissues, although the half-life is only around one
hour, however, after multiple dose, even given g8 hours or
12 hours, you still see significant accunulation in plasnma,
so it probably is a drug of Qreleased fromcertain tissues,
and the half-life increase after nultiple dose, single dose,
for Dis increased nuch nore than that for D

[Slide.]

If we look at the conbination of Q D, and their
nmetabolites, the simlar phenonena is still seen here. The
AUC changes for Qis doubled after multiple dose and single
dose, and the half-life is doubled, but |ess change for Din
terms of AUC and half-life.

[Slide.]

This is a conparison of the drug tissue
di stribution, the plasnma/blister concentration neasurenent.
In plasma, the blue bar in plasma, this is for Q this is
for Db so the ratio for these two conponents in plasma, the
AUC values is 3 to 7 ratio, however, you see that AUC val ue
in blister for these two conponents only is a 1 to 1 ratio.

Again, in terns of Crax, the value for
qui nupristin and dalfopristinis 3 to 7 ratio. The
concentration of Crax for these two conponents in plasm

fluid is nearly on a 1 to 1.5. These neans that it required
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a high concentration to produce higher concentrations of
dal fopristin in plasma fluid or tissues.

[Slide.]

Now, let's go over sone kinetic profile in
patients with liver function inpairnment. This study was in
16 patients with a Child-Pugh A score or B score conpared to
17 nornmal health vol unteer subjects.

The clearance for Q and netabolites are markedly
decreased, while the clearance for D are maintai ned
unchanged. This gives a concern that in this type of
patient, the concentration maintained in patient plasma or
ti ssue conpared to the other for D, the difference is
enl arged because the clearance of Q being nore decreased
whil e D has no change.

[Slide.]

Again, if we review this graph, we see AUC val ue
for Qin hepatic-inpaired patients increase by 180 percent,
while for D, only increase around 40 percent. So, the
hepatic inpairnent has a significantly nore effect on Q and
nmet abolites conpared to that for D and its netabolite.

Bear in mnd that the Qw Il produce a significant
bactericidal activity in the presence of D. This shows that
inthis type of patient, the Q may prolong in tissues or
plasma in certain conditions.
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[Slide.]

Drug-drug interaction issues. As we revi ewed
before, Synercid significantly inhibit CYP3A4 enzynes, and
both Q and D are potent inhibitors of cyclosporine
met abol i smin vivo.

Also, it is expected that Synercid will inhibit
ot her drug netabolismof CYP3A4 substrates.

[Slide.]

A study denonstrate in 24 subjects with 7.5 ng/kg
dose of Synercid given g8 for 2 days, and on day 3 give 300
nmg cycl osporin, we see a significant increase of AUC for
cycl osporin by 63 percent, an increased Chmax by 30 percent,
hal f-1ife by 77 percent, and decrease of clearance for
cycl ospori n.

[Slide.]

In sunmmary, Q and D have different elimnation
di stribution, and accunul ation kinetics. As conpared to
dal fopristin, quinupristin has longer half-life, |arger
vol une distribution, and higher accunul ation rati os.

[Slide.]

Q may distribute nore wdely, deeper, and nore
honmogeneous than D in tissues. Tissue distribution
ki netics, as denonstrated in blister fluid concentration,

shows that when plasma AUC and Cmax of DDQis 3 to 7 rati os,
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blister fluid concentration and AUC only reach 1 to 1.

[Slide.]

In terns of dose adjustnent, in hepatic-inpaired
patient, the kinetic difference between Q and D is enl arged,
and the plasma Q concentration to be nore affected than that
of D. Therefore, dose adjustnent requirenent is required,
however, the strategies for these hepatic-inpaired patients
need to be further considered.

[Slide.]

In drug-drug interactions, close clinical
nmoni toring of cyclosporin and other CYP3A4 substrate is
necessary. In this consideration, the | evel and concern
shoul d be consi der ed.

This concludes ny presentation. | will turn it
over to Dr. Rakowsky for clinical section

VREF/Hospital-Acquired Pneumonia

DR. RAKOANBKY: My nane is Al ex Rakowsky. | ama
medi cal officer in the Division of Anti-Infective Drug
Product s.

[Slide.]

| would |ike to thank the entire review teamto
start things off. This would be a good opportunity to do
this. Before thanking the reviewteamat this time, | would

also like to thank all prior reviewers, which are just too
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nunmerous to nanme. W are a fairly young bunch when it cones
to the present review

I n Pharmacol ogy and Toxi col ogy, Dr. Kenneth
Seethaler and his team | eader, Dr. Osterberg. Dr. Marsik,
you have net already, and his team | eader, Dr. Shel don
fromChem stry, Dr. Tinper and his team | eader, Dr. Katague.

For Bi opharmaceutics, Dr. He Sun, who just spoke,
and his team | eader, Dr. Frank Pelsor. For Cinical, Dr.
Susan Thonpson and nyself will do the presentations, and
that's me on the bottom M. David Bostw ck hel ped with the
safety review Qur team|eader is Dr. Rosemary Roberts,
division director Dr. Gary Chikam . Finally, from
Bi ostatistics, Dr. Liji Shen, who was very hel pful in data
anal ysis, and his team | eader, Dr. Daphne Lin.

[Slide.]

| would i ke to use two slides to give a brief
overview of the clinical studies, and they are purposely
split up into two slides. Dr. Thonpson will present the
studies with the ql2 dosing regi nen, nanely, the
comuni ty-acqui red pneunoni a and conplicated skin and skin
structure, and I will work on the VREF studies which are
essentially g8 and hospital -acquired pneunoni a.

For VREF, there are four studies done, open-|abel,
no conparator. Primarily a g8 dosing reginen was used at
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7.5 ng/ kg/ dose, and again primarily VREF, which | wll use
as a synonym for vancomycin-resi stant enterococcus faecium
but other gram positive pathogens were allowed in all but
study 301.

Hospi tal -acqui red pneunoni a had one study, open-
| abel, with a conparator, and again 7.5 ny/kg/dose 8.

[Slide.]

Bot h communi ty-acquired pneunoni a and conpl i cated
skin and skin structure had two studies. Both were
conparative. One study in community-acquired pneunoni a was
bl i nded, the other three studies were open-|abel. Again,
both of these indications utilized a gql2 dosing reginmen of
7.5 ng/ kg/ dose.

[Slide.]

To get into the VREF studies, | just want to raise
several issues prior to going into the data. As had been
mentioned by Dr. Murray and by Dr. Tal bot, difficult studies
to analyze due to multiple reasons, and this is a summary of
at | east sone of the mmjor issues.

First, this is a non-traditional approach to
approval for this division. 1t is pathogen driven and not
site of infection driven. As had been nentioned before,
there are issues of the historical control and these studies

were uncontrolled in nature.
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The patient popul ation, though, that was expected
to be enrolled, had an expected high nortality rate,
mul tiple conorbidities, concomtant illnesses, et cetera,
and because the studies were basically driven by specific
sites of infection or indications, you expected different
efficacy and nortality rates depending on the severity of
the site of infection, which |eads to problens in terns of
i ntra-study consi stency.

In addition, as wll be noted in the next few
slides, the studies were designed slightly differently
dependi ng on the energency basis of the studies, and
t heref ore, adequacy of docunentation varies between the
studies leading to inter-study consistency probl ens.

[Slide.]

In order to try to rectify sonme of these issues
prior to |ooking at the patients, initially, stringent
evaluability criteria were defined for each indication. As
Dr. Tal bot had nentioned, | will try to present differences
bet ween our review and the sponsor's review, again not
inplying that one is correct or the other is incorrect, but
essentially for a new indication, trying to give different
approaches to the data anal ysis.

Also, | stress the word "stringent." The m nd-set
that was taken with this initial approach to review was that
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we were interested in the patients where we could have the
best feel for what the effect of Synercid was in the
treatnment of the infection.

In addition, there was an analysis of the patients
who di ed on therapy and who were found uneval uabl e based on
these criterion, and lastly, there is overall assessnent of
the nortality rates was just a crude nortality rate.

The next four slides will give you a historical
perspective of the studies that were done.

[Slide.]

Study 399, as has already been nentioned by Dr.

Tal bot, was a collection of the initial energency |IND
experience for the treatnment of VREF and ot her gram positive
pat hogens. The data was coll ected retrospectively, 227
patients at 159 study sites in 6 countries, and as expected
with the emergency IND collection, the adequacy of
docunent ati on was highly vari abl e.

[Slide.]

Study 301 was a prospective study designed by the
sponsor with FDA input. The sole pathogen all owed was VREF,
again faecium Strict docunentation was required as seen in
the case report formsubmtted with the study protocol.

The endpoints chosen per indication. Wat | nean

here is per site of infection, were consistent with FDA and
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| DSA gui delines. The study centers were chosen by the

sponsor as appropriate study centers so as to fulfill this
requi renent, 265 patients at 44 study centers all in the
U. S.

[Slide.]

Study 398, also called 398A, simlar in nature to
301, again a prospective study with strict docunentation
required. The two major differences, first, other
gram positive pathogens were allowed in addition to VREF
Al so, the endpoints were nore variable than 301, but overal
still consistent with FDA and | DSA gui delines. The nunber
of study centers is as shown, of 219 patients enrolled in 6
countries.

[Slide.]

Lastly, 398B, run under a treatnent |IND and again
a prospective study. As with 398A primarily VREF
i nfections, but other grampositives all owed.

Docunent ati on requirenents were |l ess stringent and
a maj or issue was that the end-of-therapy endpoi nt was nost
comonly used by the investigators on real patients. 528
patients at 267 study centers in 6 countries.

[Slide.]

Just to give a brief overview of approach to the
summary of studies, the enphasis will be on the two
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wel | - docunent ed, prospective studies with adequate
endpoints, nanely, 301 and 398A. In the slides that follow,
| wll refer to 398A as just 398, however data from 399 and
398B will be presented, as well, for overall sunmary.

W wil start off with discussion of sone of the
general inclusion, exclusion, and evaluability criteria
foll owed by overall summary of results and nortality rates,
and then going into the specific indications, this being
done agai n because of the expected variable efficacy rates
and nortality rates seen depending on the severity of
i nfection.

There will be an enphasis on the vascul ar
i nfections, nanely, infections where a positive bl ood
culture was required to enter a patient, nanely, bacterem a
of unknown origin, central-catheter related infections, and
a brief overview of endocarditis where a small nunber of
eval uabl e patients were found, and al so the four other nost
common infection sites, intra-abdom nal, bone and joint,
skin and skin structure, and UTI

In addition to these, there are four to five nore
per study, but the nunbers, again, this would have been
overwhel mng to present all of them

[Slide.]

The inclusion criteria |isted are just the basic
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criteria needed to be enrolled in the studies. These |ast
two apply to all the studies except for 301.

In order to be enrolled, you can have either a
docunented infection with VREF, and this was defined as
resi stance to vanconycin greater than or equal to 8 ntg/m.
For other patients who had a gram positive pathogen ot her
than the VREF, if the patient had a pat hogen that was
resistant to or having internediate susceptibility to al
avai lable clinically appropriate antibiotics, that could
enroll a patient.

If these two did not fit, then, the third category
was for patients who had a non-VREF pat hogen t hat was
susceptible to avail able antibiotics, but the patient had
ei ther docunented intol erance or an absolute
contraindication to those.

[Slide.]

| just bring up two exclusion criteria of note.
The first, each protocol specified that underlying disease
w th expected survival |ess than one week was an excl usion
criteria, but as will be seen, a |large nunber of patients
did die during the study, and a | arge percentage of this
died in the first week of therapy.

Secondly, prior enrollnent in a Synercid study was
used was an exclusion criterion by the nmedical officer.
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[Slide.]

These evaluability criteria, this slide
essentially stresses three differences between the nedi cal
officer and the sponsor. Dr. Tal bot had tal ked about these
two, so |l will briefly nmention them

The nedi cal officer found anybody eval uabl e who
received at least three full days of antibiotic therapy, and
the followup visit was defined as at |east five days after
the conpletion of therapy except for indications where a
| onger endpoint is needed, such as endocarditis or bone and
j oint.

Anot her difference was for the use of clinically
appropriate antibiotics to which the strain, be it VREF or
ot her gram positive pathogens, were susceptible. This was
mentioned by Dr. Tal bot as well, however, | included it in
t hose patients who received these antibiotics prior to the
initiation of Synercid.

The next two slides wll deal with criterion that
were used by both the sponsor and the nedical officer. |
bring themup due to the unique nature of them Again,
| ooki ng at stringent evaluability criterion, in order to be
found eval uable, patients had to have a standard of care
procedure perforned as the four scenarios here or four

exanpl es.
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[Slide.]

For a patient with an abscess or a simlarly
infected collection of fluid, surgical drainage had to be
done either prior to or early on in the treatnent course.
The sane goes for infected tissue or bone wth adequate
debri dement .

For infected hardware, renoval was expected except
in cases where the goal of antibiotic therapy was to avoid
such renoval. Unfortunately, the protocols or 301 and 398A
were not specific, and I wll get into nore details in a few
m nut es.

Lastly, for intra-abdomnal infections, if there
was an anastonotic breakdown, biliary duct |eakage, et
cetera, then, sone sort of surgical repair to rectify this
was expect ed.

[Slide.]

Simlarly, patients who died of nulti-organ
failure--and again assumng that this is after three ful
days of therapy in order to be found eval uabl e on that
criterion--with neither docunented persistence of VREF nor
of clinical suspicion on the part of the primary
investigator that VREF infection led to the patient's dem se
were cal |l ed uneval uabl e.

So, a large proportion of patients who died on
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therapy were in the long run call ed uneval uabl e.

[Slide.]

Wth this in mnd, these were the overal
evaluability rates seen in the studies 301 and 398. Just
briefly, for the advisory conmttee, the briefing package
had sponsor's nunber for clinically evaluable. This slide
W ll stress the fully evaluable patients, and the sponsor
recently submtted this including these slides. So, this is
again fully eval uable patients.

Medi cal officer for Study 301 found 46 percent
fully evaluable, and the sponsor, a simlar nunber.

Study 398, 33 percent, and 28 percent as per the
sponsor .

[Slide.]

Overall efficacy rates conparable in Study 301, 56
percent with 65 out of 117 found either cured or inproved,
and also with the bacteriological cured or inproved, so an
overall response of 56 percent, as per the sponsor, 64.

Sone nore difference in Study 398, but again
| arger nunbers in Study 301.

[Slide.]

To briefly touch on the other two studies, Study
399, as Dr. Tal bot had nentioned, none of the patients were

found eval uabl e by the sponsor. The nedical officer found
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36 of themfully eval uabl e.

As for Study 398, 14 and 40 percent.

[Slide.]

Efficacy rate 64 percent for Study 399; 398B, 48
percent and 72. Again, differences in the evaluability
rates leading to sone of the differences in the efficacy
rates seen.

[Slide.]

Mortality rates. This is just crude nortality for
all the studies. This is based upon a denom nator of al
enrolled patients, and it is pretty tight, between 49.5 and
54 for all four studies.

[Slide.]

Wth this in mnd, going through the basic
criteria and overall summaries, it is only fair to go
t hrough sone of the indications to see the actual effects of
the variable nortality and efficacy rates seen in these
i ndi cati ons.

They will be presented for each indication or
evaluability criterion that seemto differ and then go into
the efficacy rates.

Specific evaluability criterion used by the
medi cal officer for bacterem a of unknown origin. Two bl ood

cultures drawn from separate |locations, with a centra
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catheter culture not being accepted, at separate tines, wth
pure grow h of VREF.

No source of infection found on an adequately
performed search for such a focus.

[Slide.]

The nunber of eval uabl e patients again conparabl e
bet ween the sponsor and the nedical officer for the fully
eval uabl e patients.

[Slide.]

Reasons why uneval uable, and | stress that these
are the primary reasons why. Died during therapy is by far
t he nunber one reason in both studies. Also, |ack of
bacteri ol ogi cal confirmation based on the evaluability
criteria mentioned prior accounts for 14 and 16 patients in
the two studies respectively

| do nention the fact that these are primary

reasons, and patients could have fallen into one of these

categories and still died during therapy and be found
uneval uable, and this wll nmake nore sense in a few slides.
[ Slide.]

Specific efficacy criteria. Nanely, criteriato
be found a cure. Negative blood cultures froma peripheral
site for two days in a row while on therapy. Again, a

followup visit at least five days after conpletion of
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therapy with a negative blood culture. As noted before, no
focus of infection seen that could be deened as a seeding of
t he VREF bacterem a

[Slide.]

These are the efficacy rates shown. | do want to
stress that the patients found eval uabl e by the nedi cal
of ficer and the sponsor do differ, and therefore, this isn't
an anal ysis of the sane patients. For Study 301, the rates
are conpar abl e.

[Slide.]

This slide deals with patients who were found
uneval uabl e and al so died while on therapy or imredi ately
after therapy. So, these are patients who were found
uneval uable. Patients who died on therapy and were
considered failures have been already shown in the prior
sl i de.

We | ooked at these patients, |ooking at four
different categories. The first category is a positive
culture at the tinme of death. Again, these patients were
not considered to be failures due to applicability of other
evaluability criteria, such as dying before the third day of
t herapy was conpl et ed.

The next category is no repeat blood cultures were

done prior to death after the initial entry culture. Again,
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these are nore strict as we go up

The next is the | ast negative culture was
negative, and lastly, the last two or nore blood cultures
prior to death were negative for VREF.

Looki ng at Study 301, of the 35 patients found
uneval uabl e and who died on therapy, 30 of the 35 had either
one or nore of their last cultures negative for VREF grow h,
while for Study 398, 13 of the 25, if | do ny math right,
fell into those two categori es.

[Slide.]

Next infection is central catheter. The
di fference between the sponsor and nedical officer, if the
catheter was renoved prior to Synercid initiation, then, the
medi cal officer required at |east one positive blood culture
prior to study initiation and after the catheter renoval to
see that the infection was still carried through.

[Slide.]

Evaluability rates were very simlar for the fully
eval uabl e patients.

[Slide.]

Agai n, reasons why unevaluable. | stress died
during therapy. Again, no positive culture pre-therapy
commonly seen in situations where a catheter was pulled and

there was either no repeat culture done after the pull or
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there was a negative culture after the catheter was pulled
prior to study initiation.

[Slide.]

In order to be found a cure, there needed to be
docunent ed bl ood cultures for two days and at the foll ow up
visit, as the case of bacterem a, no seeding noted at focus
of infection, and if the catheter was not renoved prior to
t herapy, then renoval during therapy was seen as a failure,
a controversial point since the standard of care now appears
to be renoving the catheters, however, at Study 301 and 398,
the investigators conmmonly were trying to sal vage the
catheter. | wll get into that in a mnute here.

[Slide.]

For Study 301, 5 out of 9, and 7 out of 9 cured.
One out of these 4 failures in the nmedical officer armwere
considered to be a failure due to this criterion. |In Study
398, 4 out of 6, and 5 out of 5 1 out of the 2 failures
here was considered a failure due to the renoval of the
catheter while on therapy.

[Slide.]

Agai n | ooking at the patients who died on therapy
and who were considered to be unevaluable, all 6 of those
patients had at |least their last 2 or nore cultures negative

for VREF at the tinme of death, and 10 out of 12 in Study 398
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had at | east one or nore of their last cultures negative for
VREF prior to death.

[Slide.]

Endocarditis, again snmall nunbers. One eval uable
patient in 301 and a failure considered in both. Study 398,
4 eval uable patients, 1 out of 4, and 2 out of 4.

| want to get into the four other |arge
indications at this tine.

[Slide.]

The first is intra-abdomnal infections. Really
no differences fromthe sponsor. Again, | bring up the
standard of care surgery evaluability criterion that was
menti oned before. It was an inportant criterion used in
this indication.

[Slide.]

Large nunbers of patients enrolled in both
studi es, 46 out of 89 found eval uable by the nedical officer
in 301, and 43 out of 89 by the sponsor. Study 398, 21 and
17 out of 59.

[Slide.]

Agai n, one of the major reasons for unevaluability
was di ed during therapy, however, as seen here, inadequate
drai nage or inappropriate surgical procedure did account for

approximately 10 patients.
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In addition, | bring this category up, there are 9
patients for which it was difficult to interpret the fina
results due to lack of information on the CRF

[Slide.]

Specific efficacy criteria. | just bring up the
situation if subsequent surgery or daily debridenents were
seen as standard of care, that patient was seen as stil
evaluable. |If there was no explanation for subsequent
surgery, then the patient was seen as a drug failure.

[Slide.]

Efficacy rates again, for 301, fairly tight. Mre
difference in Study 398.

[Slide.]

Bone and joint infections. In this one study, one
maj or difference between the sponsor and nedical officer was
that any use of adequate prior antibiotics were prohibited.
This really played nore of a role in Study 398A where
patients were initially started, for exanple, on the
vanconyci n, devel oped an allergy or intolerance, and then
were switched to Synercid. For those patients, they were
found to be uneval uabl e.

[Slide.]

Patients enrolled, again fully eval uabl e.

[Slide.]
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In order to be found a cure, after initial
debri denment, as was the case with intra-abdom nal, any
further surgical intervention was seen as a failure except
in cases where nmultiple debridenents were consi dered
standard of care.

As was the case with central catheter, if there
was a prosthetic infection, the goal of the therapy appeared
to be to prevent the renoval of the prosthesis, again
controversial, however, the renoval of the prosthesis in
this analysis was seen as a failure of study drug.

[Slide.]

Let me account for those patients. One out of the
3 failures here was found a failure exclusively because of
this criterion, and 1 out of the 2 failures here fell into
t hat category.

[Slide.]

Complicated skin and skin structure. Slightly
stricter definition of how the m crospeci nen had to be
obt ai ned.

[Slide.]

Nunmber of patients enrolled, 25 in 301, and 16 in
398. The sane nunber of eval uable patients in 398, 10 and
15 for Study 301.

[Slide.]
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The differences in the 5 patients fall in these
four categories. Lack of information of which the nedical
of ficer could make a decision accounted for 3 out of those
5. Lack of a followup visit for 1 out of the 5. Poor
docunentation of a positive culture pre-therapy for the | ast
of the 5.

[Slide.]

As has been described before, any surgical
drai nage of the infected site was seen as a failure except
where daily debridenments or further surgery was seen as
standard of care.

[Slide.]

Effi cacy rates are as shown, again fairly tight
for 301 and small nunbers for 398.

[Slide.]

Lastly, urinary tract infections. Differences
bet ween the sponsor and nedical officer. Medical officer
required greater than 10° cfu/m of VREF, which had to be
pure grow h regardl ess of specinen type or regardl ess of
patient.

[Slide.]

Nunmber of patients enrolled 26 and 12.

[Slide.]

In order to be found a cure, it was required that
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there was | ess than or equal to 10® cfu/nm of VREF on urine
culture done at test of cure visit, test of cure being
defined by standard Points to Consider and | DSA gui delines
for this criteria.

[Slide.]

Efficacy rates, again small nunbers for 398, but
no failures. Study 301, 65 percent and 81 percent for the
nmedi cal officer and sponsor respectively.

[Slide.]

To get into the issue of MRSA, again Study 301
exclusively enrolled patients with VREF infections. The
other three studies could enroll other grampositive
pat hogens. It appears that there were 77 patients with a
docunented MRSA infection at the tinme of enrollnent in these
three studies. The nedical officer found 14 of these
eval uabl e, the sponsor found 20 of these fully eval uable.
Ten of the 14 were bone and joint infections. The cure rate
was 9 out of 14 or 64 percent. Again, a large difference
bet ween the nunber reported and the actual nunber found
eval uabl e, usually again due to the nature of these two
studies, a |l ack of docunentation.

[Slide.]

Adverse events. | won't go through all of them
just sone of note. Again, arthral gias and nyal gi as as
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mentioned by Dr. Tal bot. The percentages you have seen
before for each one, 13 percent had at | east one of these
two adverse events. Study 301, which has the best
docunentation for adverse events, the rate was 30. 2.

Usual ly, it was described at noderate in severity, however
in Study 301, there was a |l arger proportion of patients that
described it as severe.

Overall, 4.4 percent of patients were d/ced due to
t hese adverse events as being at |east one reason for
di scontinuation. As nentioned by Dr. Tal bot, etiology is
not clear. Morre work is being done on it, and it appears to
be reversible.

[Slide.]

Li ver function abnormalities. There were 32
patients where a liver function abnornmality was |listed as at
| east one reason for discontinuation, and the sponsor has
presented the bilirubin and the ALT-AST abnormalities as
seen before, and no additions to that.

[Slide.]

Drug-drug interactions. As Dr. Sun had nentioned,
there appears to be an effect on one of the netabolites of
the p450 system Alterations in cyclosporine |levels were
noted by several investigators in their patient narratives,
however, this was not systematically studied in these
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trials.

[Slide.]

Lastly, the resistance issue. Devel opnent of VREF
resi stance, as seen by MC increase agai nst Synercid was
seen in a | ow percentage of patients, usually found in stool
surveillance cultures. The actual denom nator is not known
for two reasons: one, stool surveillance cultures was not
requi red, and was done sporadically by the investigators,
asked for the investigators' opinion, and secondly, for
several of these cultures, M C- Synercid were not done. The
sol e purpose of these cultures was to see a continuation of
VREF in the stool was still noted.

[Slide.]

Just several issues to bring up again. W have
seen these before, but to now bring themup after |ooking at
t he data.

Agai n, uncontrolled studies, and as Dr. Mirray had
so well put this norning, a lot of inconsistency in regard
to treatnent reginens in the literature, definitions of
i nfection type, endpoints, et cetera. This really inpacts
on what to nake of the efficacy rates, as well. W believe
that they should be viewed differently based upon the
severity of the indication, however, the literature
primarily addresses bacterem a, but of note, it is not
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necessarily of unknown origin, which nmakes it even nore
difficult to use this data to tie onto efficacy rates seen.

Vari able evaluability and efficacy rates anong the
various indications.

[Slide.]

The nortality rates seen for all four studies was
fairly tight, around 50 percent. The literature range--this
nmorni ng we saw 17 to 100--nost articles with |arger nunbers
seemto range between 30 and 70 percent, however, are we
dealing with the sane popul ations as these articles is
difficult to tell.

Lastly, how do we interpret the data on the
cl earance of bacterem a for patients who are uneval uabl e and
who di ed on therapy?

[Slide.]

Singl e study, Study 306. Open-|abel, conparative
study. For both arnms, aztreonam was added at 2 grans (B8,
and it was Synercid, as noted before, at a @8 dosing, and
vanconycin of 1 gram QL2. It should be noted that the
vancomycin levels were to be nonitored during the study and
the dose adjusted appropriately.

[Slide.]

Seventy-four study centers in 5 countries.

Enroll ed 298 patients with the majority enrolled in the
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United States.

[Slide.]

This lists some of the real basic clinica
evaluability criteria, and |ists one where the nedical
of ficer and the sponsor differed. Again, clinical signs and
synptons of acute respiratory infection. Radiographic
change not related to anot her di sease process or condition.
The medical officer required that sputum sanples and al so
endot racheal sanples contain greater than 25 white cells and
| ess than 10 epithelial cells per |ower power field.

I n neutropenic patients, the white bl ood cel
count criterion was dropped, however, for all specinens, the
epithelial cell criterion was used regardless of the type of
speci nens.

[Slide.]

In patients with either a blood cul ture which was
positive or serol ogi cal docunentation, then, the | ast
criterion discussed for sputum sanple was dropped. The
sponsor and the nedical officer both used at |east three
full days of therapy, and five full days of therapy was used
by the nedical officer as a test of cure visit.

[Slide.]

To be found bacteriol ogically evaluable, the

patient first had to be clinically evaluable, with a
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pat hogen identified in either the respiratory tract or in a
bl ood culture or serologically.

Two criteria used by the nedical officer, and not
by the sponsor, any culture that grew three or nore
organi sms was found to be contam nated. However, in cases
where there were quantitative cultures, if the pathogen grew
at 10% cfu/m or greater and the contanminants were |listed as
trace, then, up to three contam nants were all owed.

[Slide.]

This basically deals with prior antibiotics. Any
system c antibiotic for |l ess than 24 hours was considered to
be fine. |If the pathogen responsible for the episode of
pneunoni a was resistant in vitro to the prior therapy, then,
any length of prior therapy was all owed.

Lastly, in a situation where the patient received
greater than three full days of prior therapy, a patient had
to have clear docunentation that the patient was not
inproving on this therapy to be found eval uabl e.

[Slide.]

Just a protocol note. For patients that had a
pat hogen growi ng which was resistant to either the study
drug or to aztreonam or to both in this case, then, the
i nvestigator could add either tobramycin or impenem In

situati ons where pseudononas was invol ved, both were
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comonl y added and this was all owed for both arns.

[Slide.]

The nunber of clinically evaluable patients. For
Synercid, 55 percent or 82 out of 150; for the conparator,
86 out of 148 or 58 percent.

[Slide.]

Reasons why uneval uable. The first three deal
with the use of prohibited antibiotics, and they account for
the vast majority of reasons why patients were found
uneval uabl e.

[Slide.]

Ful |y eval uabl e patients, these being both
bacteriologically and clinically evaluable, 37 percent in
the Synercid armor 55 patients; 44 percent in the
conparator armor 65 patients.

[Slide.]

Cinical efficacy rates were 54 percent as per the
medi cal officer for Synercid, and 45 percent for the
conparator as per the nedical officer.

[Slide.]

For the fully evaluable patients, |ooking at the
clinical response rate of patient |evel, which again is a
primary efficacy analysis, the clinical cure rates were 60
percent for Synercid and 51 percent for the conparator, with
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t he confidence interval as shown.

[Slide.]

Look at the full evaluable at a pathogen |evel,
the stress here is on grampositives. |In patients who had a
gram negative infection, aztreonamwas continued, and
therefore, the stress here will be where Synercid can be
conpared to vanconycin. Staph aureus, 53 percent pathogen
| evel eradication; vancomycin, 56 percent; Strep pneuno, 57
for 7 patients, and vanconmycin, 4 out of 8.

O her grampositives is really a whole m sh-nmash
of all the streptococci. The total gram positive, 52
percent and 60.

[Slide.]

For bacterem a patients, for Synercid--again,
these are fully eval uabl e patients, |ooking at the pathogen
| evel or eradication level--for Synercid, 3 out of 7
patients had eradication of Staph aureus fromtheir bl ood,
43 percent; for the conparator, 4 out of 12 or 33 percent.

[Slide.]

Looki ng at MRSA, 21 patients were found clinically
eval uable in the Synercid arm and 18 in the conparator arm
For fully evaluable, 18 and 18. Twenty-four percent were
clinically cured for Synercid, and 39 percent for the
conparator, 5 out of 21, and 7 out of 18, simlar nunbers to
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those Dr. Tal bot presented this norning.

For bacterial eradication, 6 out of 18 for
Synercid, and 9 out of 18 for conparator. To |ook at these
12 failures and these 9 failures, for the 12 in the Synercid
arm 10 had persistence and 2 had presuned persistence; for
the 9 failures here, 8 had persistence and the 1 had
presuned persi stence.

[Slide.]

As Dr. Marsik had nentioned in two tal ks prior,
there is a concern that for Staph aureus with M.SB
constitutive resistance, there could be a decreased activity
of Synercid against these strains, so we tried to pull out
t he patients who had docunmented M_SB constitutive resistance
agai nst small nunbers of patients, 12 and 10 for the two
eval uabl e groups for Synercid, and 11 each in the
conparator. It should be noted that the vast majority of
these patients were also MRSA strains and the efficacy rates
are as shown.

[Slide.]

Adverse events. There were 70 patients who died
during the study, 25 percent of the Synercid patients and
approxi mately 22 percent of the conparator. None of these
were considered to be probably related to study drug.

As far as non-venous adverse events, 26 percent
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overall for Synercid, 6.1 for the conparator. The nost
commonl y seen non-venous adverse events which appeared to be
possi bly or probably related to Synercid use were digestive
system skin, and nuscul ar system w th nunbers for the sane
three systens for the conparator arm

[Slide.]

For venous adverse events, a total of 28 patients
or 18.7 patients had a venous adverse event. Again, as Dr.
Tal bot nentioned, what is described here as a whol e sl ew of
conditions, be it redness, pain, irritation, phlebitis, et
cetera, at the peripheral venous site.

For the conparator, 16 patients had such an
adverse event, which cones out to approximtely 10.7.

| f you | ook at a denom nator of patients who had a
peripheral line, it is 20 out of 67, or 41.8 for Synercid,;
16 out of 57 or 28.1 percent for the conparator.

Lastly, | ooking at discontinuations, 23 patients
in the Synercid armor 15.3 percent; for the conparator, 14
patients or 9.5 percent.

[Slide.]

| will torture you with one last slide. This is a
summary slide of sone issues that are raised by the HAP
study. Evaluability, again, primary analysis done on a
fully eval uabl e popul ation, the range is fairly low at 37 to
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44 percent.

Efficacy rates were 51 percent for the conparator
or for vanconycin, and 60 percent for Synercid. In al
honesty, | ower than expected cure rates for vanconycin at
the 51 percent.

It was nmentioned that the Points to Consider do
stress that only one study is required for approval for
hospi tal -acquired pneunoni a, however, that is usually viewed
in the light of other lowrespiratory tract infection
results, just to keep this in mnd when the
comuni ty-acqui red pneunonia study results are presented,
and brings up the question are corroborative studies
required.

Lastly, for MRSA, fairly |ow nunbers of patients
and efficacy rates were fairly lowif the persistence rate
is fairly high.

Dr. Susan Thonpson will now present
comuni ty-acqui red pneunoni a and conplicated skin and skin
structure infections.

Skin and Skin Structure Infections/
Community-Acquired Pneumonia Safety
DR. THOWPSON: Good nor ni ng.
[Slide.]

| am going to be presenting today the FDA anal ysis
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of two traditional indications, the first of which is
conmmuni ty-acqui re pneunoni a.

[Slide.]

As you have already heard, the indication of
communi ty-acqui red pneunonia had two studies submtted, JRV
302 and 303. They were both conparative studies, 302 was
open-1| abel, and 303 doubl e-blinded. Again, as you have
heard, the reginmen was Synercid in the dose of 7.5 ng/kg ql12
hours. The conparator regi men consisted of ceftriaxone in
addition to erythromycin. As Dr. Tal bot discussed earlier,
one adjustnent was allowed in the conparator arm of either
ceftriaxone or erythro.

[Slide.]

Study 302 enrolled 494 patients at 74 study center
in 7 non-U S. countries. Study 303 enrolled 508 patients in
60 study centers in the United States.

[Slide.]

| amgoing to briefly run through sone of the
pertinent inclusion and exclusion criteria, as well as
clinical evaluability criteria that we used, and try and
hi ghl i ght sonme of the differences that we did use with
respect to the sponsor's.

O course, patients were included who had clinica
signs and synptons of acute respiratory infection, as well
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as radi ographi c evidence of a new pul nonary infiltrate not
related to anot her di sease process.

We did require for a patient to be clinically
eval uabl e that they have a |ower respiratory tract specinen
with a G amstain denonstrating greater than 25 white cells
and less than 10 epithelial cells per |ow power field. W
di d, however, nmake the foll ow ng exceptions to that rule:

First of all, if serologic docunentation of
atypi cal pneunonia was present, this Gam stain was not
required. That was also true if a causative pathogen was
isolated by blood culture. Lastly, if the patient had a
definitive clinical picture of acute pneunonia including, at
a mninmum the presence of fever and |obar infiltrate, this
Gram stain was not required.

[Slide.]

In order to be clinically eval uable, a patient
coul d not have received system c antibiotics prior to study
initiation. The follow ng exceptions, however, were nade:

If less than 24 hours of systemi c antibiotics had
been received prior to study initiation; if the causative
bacterial pathogen was denonstrated was denonstrated by
entry culture to be resistant to study treatnents; if the
patient was deened a clinical failure after receiving

antibiotics for at |east three days which were discontinued
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| ess than seven days prior to study drug initiation.

[Slide.]

In order for a patient to be regarded as
bacteriologically evaluable, they had to be clinically
eval uabl e, and a pathogen isolated fromeither the
respiratory tract specinmen or blood culture or detected
serol ogi cal | y.

[Slide.]

Just to briefly highlight sone of the differences
that we had in terns of applying clinical evaluability
criteria. | have already outlined to you the sputum G am
stain requirenent that we did institute in order for a
patient to be clinically eval uable.

We did require that fever be present at baseline
for all patients who were enrolled as clinical failures of
previ ous antibiotic therapy.

The third difference is that we did not allow a
patient to be enrolled with a diagnosis of Legionella
pneunonia with sinply a single elevated |1gG of greater than
or equal to 1 to 256, but rather required the 4-fold in 1gG
or presence of |IgM

Lastly, we required that the test of cure visit
occur between days 7 and 28.

[Slide.]
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Looki ng then at the set of patients who we did
deemto be clinically evaluable, this slide divides it for
you into the two studies, 302 and 303, and | ooks at the
nunmber of clinically evaluable patients by treatnent arm

You can see that in the Synercid arm 124 of the
243 enrolled patients were clinically evaluable, or 51
percent. In Study 302, 53 were evaluable clinically in the
conparator arm

Looki ng at Study 303, 52 percent were clinically
eval uable in the Synercid arm and 57 percent in the
conparator arm

In this slide, you see broken down the reasons why
patients were deened to be clinically nonevaluable, in this
case for Study 302.

The nbst comon reason in both treatnment arns was
that there were insufficient signs and synptons present at
baseline, including either insufficient Gamstain criteria
or just insufficient signs and synptons that the patient
presented with

Additionally included in this category are
patients who had inconplete data required for clinical
efficacy analysis. Antibiotics given either prior or
post -study additionally accounted for several other patients
bei ng noneval uable, and I would like to point out in this
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slide that there is a fairly even distribution between
treatment arns of reasons for nonevaluability.

[Slide.]

This | ooks at the sane information for Study 3083.
Agai n, the nost common reason for nonevaluability is the
category of insufficient signs and synptons.

[Slide.]

Looki ng then at those patients who were fully
eval uable, that is, both clinically and bacteriologically
eval uabl e, again divided between Studies 302 and 303. You
can see that in the Synercid arm 40 percent in 302 were
eval uabl e, as were 41 percent in the conparator arm
Slightly | ower nunbers and percentages were fully eval uabl e
in Study 303 with 29 percent in the Synercid arm and 32
percent in the conparator arm

[Slide.]

Turning to the clinical efficacy analysis of the
clinically evaluable population at test of cure, which for
this indication is the primary efficacy paraneter.

We can see that in Study 302, by FDA s anal ysis,
69 percent of patients had a clinical success, 85 of 124,
versus 84 percent of patients in the conparator arm which
was 111 patients out of 132. G ven on the righthand side of

the slide is the 95 percent confidence interval for this
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conpari son

For Study 303, the clinical efficacy rate was 68
percent in the Synercid arm and 78 percent in the
conparator arm and again given on the slide is the 95
percent confidence interval. | will point out that this 95
percent confidence interval did not fall within the bounds
that we required to establish equival ence between the two
treat nent arns.

[Slide.]

Looking then at the efficacy rates in the fully
eval uabl e population, that is, in patients who were both
clinically and bacteriologically evaluable, | have given
here the bacteriologic eradication rates in the tw studies.

You can see that in the Synercid arm 69 percent
had bacteriol ogic eradication of the pathogen present at
presentation in conparison to 88 percent in the conparator
arm

In Study 303, you can see that 67 percent had
bacteriologic eradication in the Synercid arm and 83
percent in the conparator arm

[Slide.]

This slide | ooks at the bacteriol ogic eradication
again in the fully eval uabl e population in Study 302 divided

by pathogen isolated either in blood culture or respiratory

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

specinmen or identified serologically at the tinme of
presentati on.

You can see that the two nbst comon pat hogens
identified in these patients were Strep pneunoni ae and
Chl anmydi a pneunoni ae, and given here are the bacteriologic
eradi cati on rates.

In the Synercid arm 78 percent of Strep were
eradicated in the Synercid armas conpared to 97 percent in
the conparator arm Seventy-six percent of Chlanydia were
elimnated by Synercid, and 92 percent by the conparator.

| will point out that for the atypical pathogens
that these organisns are presunptive eradi cati ons and based
on the patients' clinical assessnent since the diagnosis and
foll omup was serol ogi cal

[Slide.]

This is the sane information presented for you for
Study 303. Again, Strep pneunoniae and Chl anydi a pneunoni ae
were the nost commonly isolated organi sns with bacteriol ogic
eradication rates of 77 percent in the Synercid armand 87
percent in the conparator armfor Strep, for Chlanydia 68
percent and 77 percent.

[Slide.]

This slide outlines the results of bacteriologic
eradi cation for patients who were bacteremc at initial
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presentation. Again, this enconpasses the fully eval uabl e
patient popul ation.

| have given for you only Strep pneunoni ae because
ot her organi sns were present in nunbers too small to be
significant.

In Study 302, 81 percent of patients, which is 13
out of 16 in the Synercid arm had initial Strep pneunoni ae
eradi cated, and 14 out 14 in the conparator had this
organi sm er adi cat ed.

In Study 303, the percentages were 93 percent in
the Synercid armand 91 percent in the conparator arm

[Slide.]

You have already heard a summary of the adverse
events fromthese studies, but I would just like to briefly
reiterate the adverse event profile seen in Studies 302 and
303 specifically.

This slide conbines the results of the two
studi es, and includes 499 patients fromthe Synercid arm and
503 fromthe conparator arns.

You can see what were deened the related by the
i nvesti gat or non-venous adverse events were | ess comon in
the Synercid arm with 21 percent of patients experiencing
an adverse event of that category in contrast to 31.8

percent in the conparator arm
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Rel at ed venous adverse events were slightly nore
common in the Synercid armw th approximately 69 percent of
patients experiencing this adverse event, as did 60 percent
of the patients in the conparator arm

You will notice that nore patients in the Synercid
arm had to have treatnent discontinued due either to venous
or non-venous adverse events. It was approximately three
tinmes nore common in the Synercid armfor venous, and

approximately twi ce nore common in the non-venous adverse

events.

[Slide.]

Just to briefly nmention the deaths that occurred
in these two studies. In Study 302, 18 deaths occurred, 12

in the Synercid armand 6 in the conparator arm There did
not appear to be any trend or relationship in terns of
association with either Synercid or conparator. One death
in the conparator arm was deened to be possibly rel ated.

In Study 303, 6 deaths occurred in each armof the
study, and one in the Synercid armwas thought to be
possi bly rel at ed.

[Slide.]

Points to Consider then in consideration of the
results of this study, the clinical evaluability rates

ranged from51 to 57 percent.
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Synerci d denonstrated 69 percent and 68 percent
clinical success rates at test of cure, while the conparator
regi men had 84 percent and 78 percent success rates in the
two studies. The 95 percent confidence interval analysis
did not fall within the bounds required to establish
equi val ence between these two treatnents.

The di scontinuation rates due to adverse events
were higher in the Synercid arm as were the rel ated venous
adverse events. The rel ated non-venous adverse events were
hi gher in the conparator arm

That concl udes the presentation of the results of
communi ty-acqui red pneunonia. There will be a short pause
while we regroup and get the next group of slides.

[Slide.]

The last of the indications then that we are going
to be presenting today is the FDA analysis of the
conplicated skin and skin structure infection studies.

[Slide.]

Again, two studies were submtted in support of
this indication, entitled JRV 304 and 305, both of which
wer e conparative, open-I|abel studies.

Agai n, you have already heard about the reginens
that were used, and both studies used Synercid in a dose of
7.5 nmyg/ kg 12 hours. The conparator reginmen did differ
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between the two studies with oxacillin used in Study 304 and
cefazolin in 305.

You have heard that vanconycin could be
substituted as the conparator reginen if
methicillin-resistant organismwas isolated or if the
patient had a beta-lactamallergy, and this was of course in
the conparator arm

[Slide.]

Study 304 enrolled 450 patients at 43 study
centers in the United States. Study 305 enroll ed 443
patients at 89 study centers in 10 countries, which al so
i ncluded the U. S

[Slide.]

Again, to just touch on sone of the significant
inclusion criteria, these patients were required for
inclusion in the study to have an infection of sufficient
severity to require hospitalization for at |east 24 hours
and to require parenteral antibiotics for at |east three
days.

The patients were also required to have an
i nfection in which nonotherapy with one of the study drugs
was thought to be clinically appropriate. The protocol
specified that patients were to be excluded if the skin and

skin structure infections were likely to yield m xed
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pat hogens, which was the phrasing of Study 304, or
i nfections with pathogens presuned to be intrinsically
resistant to Synercid or vanconycin prior to random zati on.

[Slide.]

Inclusion criteria also required that a patient
have a specinen available for culture and to have an
infection of severity to require at |east either a surgical
intervention or to have the presence of an infectious
process involving the deeper soft tissue |ayers.

[Slide.]

In order to outline for you the types of
infections that were included in these studies, it was
required that the clinical appearance be consistent with an
i nfection predom nantly due to aerobic gram positive
or gani sns.

These included infections follow ng clear surgical
procedures, erysipelas, which on review was usually a
cellulitis, infection at central venous catheter insertion
sites with the catheter being renoved within 24 hours,
severe carbuncul osis, traumatic wound infections, and
infections at foreign body sites, which again was to be
removed within 24 hours.

[Slide.]

In order to be bacteriologically evaluable, the
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patients again had to be clinically eval uable, and at |east
one pretreatnent grampositive pathogen isolated. In
addition, MCs had to be performed for that organism

[Slide.]

Just to briefly highlight sonme differences between
Protocol s 304 and 305, which overall were very, very
simlar. Cean surgical procedures with entry into the G,
gynecol ogic, or respiratory tract were specifically excluded
by Protocol 305, as were partial thickness burn wounds.
There was no absolute requirenent for the presence of
drainage in Study 305. It was instead included in a list of
signs and synptons whi ch shoul d be present.

[Slide.]

To highlight for you briefly sonme differences in
the evaluability criteria that we used in distinction to the
sponsor, we did not allow the use of systemc antim crobials
during the study.

Patients who had study drug stopped due to an
adverse event were classified by us as clinical failures.
The test of cure visit by our evaluability criteria had to
occur between days 7 and 30 after the conpletion of the
study drug.

We did not accept Staph epiderm dis as a causative
pat hogen except in the case of surgical site and catheter
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site infections.

Lastly, organisns with no MCs performed were
rendered bacteriol ogically noneval uabl e.

[Slide.]

Looki ng then at the set of patients who were
deened to be clinically eval uable, you can see in Study 304
that 105 out of 229 patients were clinically evaluable or 46
percent. In the conparator arm 106 out 221 or 49 percent.

In Study 305, 51 percent of patients in the
Synercid arm and 54 percent in the conparator arm were
clinically eval uabl e.

[Slide.]

Looki ng at the reasons why patients were
considered to be clinically nonevaluable, first of all, in
Study 304, you can see that the nbst common reason was
m ssing efficacy data. The majority of these patients were
classified by the sponsor as noneval uable due to this
reason, and | concurred with this anal ysis.

The second nobst common reason was insufficient
signs and synptons at baseline. | would highlight for you
the categories of incorrect diagnosis and infection types.
These two categories include patients which were rendered
noneval uabl e because they had infections which were given in
the protocol as to have been excl usions since specifically
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nmost of them were polym crobial infections including other
t han aerobic grampositives usually in patients with
di abetic extremty infections or ischemc ulcerations.

[Slide.]

This is the sane information given for Study 305
again. You can see that the nbst comon reason for
nonevaluability is mssing efficacy data with smaller
nunbers of patients in other categories, and I would
enphasi ze, as you did see on the previous slide, that there
is afairly even distribution of reasons for noneval uability
bet ween the two treatnent arns.

[Slide.]

Looki ng then at the patients who were consi dered
to be clinically and bacteriol ogically evaluable, that is,
fully evaluable, in Study 304, 27 percent of the patients in
the Synercid armfell in this category, as did 26 percent of
the patients in the conparator arm

In Study 305, the nunbers were slightly |lower, 21
percent in the Synercid armand 24 percent in the conparator
arm

[Slide.]

This slide gives for you the clinical efficacy
rates in those patients who were deened to be clinically
eval uable at the test of cure visit, which again is
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considered to be the primary efficacy parameter for this
i ndi cati on.

In Study 304, 52 of 105 patients had clinical
success rates which was either cured or inproved, or 50
percent. In the conparator arm 55 out of 106, or 52
percent, in Study 304, had a clinical success.

You can see that the 95 percent confidence
interval is given for you on the right.

In Study 305, 66 percent of patients in the
Synercid arm were regarded as clinical successes, as were 64
percent in the conparator arm Again, the 95 percent
confidence interval is given for you on the right. These 95
percent confidence intervals do fall within the bounds
required to establish equival ence.

[Slide.]

Turning to the efficacy rates in those patients
considered to be fully evaluable, that is, that had a
pat hogen identified in addition to being clinically
eval uabl e, the bacteriologic eradication rates are given for
you here.

In Study 304, 47 percent of patients in the
Synercid arm had eradication of their pathogen, as did 60
percent of the patients in the conparator arm

In Study 305, 67 percent of patients in the
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Synercid arm and 55 percent in the conparator arm had
eradi cation of their pathogens originally isol ated.

[Slide.]

Looki ng at a breakdown of those organisns that
were identified as the etiologic pathogen in the fully
eval uabl e patient population, given here are the
bacteriologic eradication rates, first in Study 304.

As one woul d expect, Staph aureus was the nobst
common organi smidentified as the pathogen in these patients
with conplicated skin and skin structure infections.

You can see that in Study 304, 49 percent of
patients in the Synercid armand 63 of patients in the
conparator arm had eradication of this organism

Smal | er nunbers of organi sns were present, as you
can see, fairly even distributed between arns. Strep
agal actiae, | would point out is one of the requested
organi sns, had zero percent success by our analysis, and 7
out of 8 or 88 percent in the conparator arm

[Slide.]

In Study 305, again Staph aureus is the nost
common organi smisol ated, and the bacteriol ogi c eradication
rate in the fully eval uabl e pati ent popul ati on was 65
percent in the Synercid armand 51 percent in the conparator
arm again from Study 305.

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

Smal | er nunbers of organi sns--other sorts of
organi sns | should say--in this case, we have Strep pyogenes
that did have 100 percent eradication rate in the Synercid
armand 3 out of 8, which of course, is 38 percent in the
conparator arm

[Slide.]

| would just like to very briefly show you the
eradication rate of methicillin-resistant Staph aureus in
t hese studies. The abbreviations that you wll see here are
alittle different than what | have used previously. The QD
is, of course, Synercid, and Cis the conparator arm

Looki ng at the bacteriol ogic eradication of the
MRSA, in those patients who were considered to be eval uabl e,
you can see that relatively small nunbers are present, but
56 percent were eradicated in the Synercid arm and 50
percent in the conparator arm so quite simlar nunbers.

[Slide.]

Just to give you a |l ook at again the bacteriologic
eradi cation of Staph aureus with the M.SB constitutive
resi stance, again, very small nunbers, but 50 percent in the
Synercid armand 50 percent in the conparator arm

[Slide.]

Again, | would just briefly like to present to you
the adverse events profile for these two studies. This is
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Study 304 and 305 conbi ned. 450 patients were in the two
studies in the Synercid arm and 443 in the conparator arm

In these two studies, the related non-venous
adverse events were sonmewhat nore conmon. In the Synercid
arm 24.6 percent versus 13 percent. This is also true of
t he serious non-venous adverse events.

The rel ated venous adverse events were 68 percent
in the Synercid armand 33 percent in the conparator arm

Agai n, discontinuations due to either venous
adverse events or non-venous adverse events were nore
comonly found in the Synercid arm 12 percent versus 2
percent, in the non-venous, approximtely 12 percent versus
4 percent.

[Slide.]

Just again to nmention to you deaths, which as one
woul d expect in these conplicated skin and skin structure
i nfection studies were quite unconmmon, 7 patients died in
Study 304, all thought to be unrelated to study nedication,
and in Study 305, there were 4 deaths, again all considered
to be unrel at ed.

[Slide.]

In summary, the clinical evaluability rates for
these studies ranged from46 to 54 percent. The results

that | have presented to you denonstrate that Synercid had a
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50 percent and 66 percent clinical success rate in the two
studies at test of cure, while the conparator reginmen had 52
percent and 64 percent success rates.

The 95 percent confidence interval approach
denonstrates equival ence of the two treatnent arns.

The adverse events were higher in the Synercid
arm as were study discontinuations due to adverse events.

Thank you for your attention. That concludes the
FDA presentati on.

DR. RELLER  Are there any questions for the FDA
presenters?

If not, we will have our lunch break. There is
but one schedul ed presentation at the open session, so that
we wi Il have sone opportunity to close the tine gap there.
As a consequence, we will have the full hour and a half for
| unch and reconvene pronptly at 2:00 p.m, please.

[ Wher eupon, at 12:30 p.m, the proceedi hgs were

recessed, to be resuned at 2: 00 p. m]
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AFTERNOON PROCEEDI NGS
[2: 00 p. m]
DR. RELLER We will reconvene.
Open Public Hearing

DR. RELLER W& now wi || have our open public
hearing. |Is M. Joe Turner here?

[ No response. ]

DR. RELLER W had three potential persons
speaki ng at the open public hearing, and it seens that none
of those individuals is present.

That being the case, we will nove to conmttee
di scussi on, questions, and vote.

Committee Discussion, Questions, Vote

DR. RELLER  As presented this norning, the
sponsor has requested through the NDAs 50-747 and 748 a w de
range of indications for quinupristin and dal fopristin.

To hel p the agency in their decision about the
specific requests presented, the commttee has been asked to
review four questions that have to do with interpretation of
the data and whet her or not we would reconmend approval for
the specific indications.

Now, we would |Iike to have an open commttee
di scussion of all menbers of the commttee, voting and

non-voting, and then we will ask those enpowered to vote to
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forward our recommendations on to the commttee.

The four questions are before you. W will go in
order.

The first one: skin and skin structure
infections. There are two parts to each of these questions.

The first part: Do Studies 304 and 305 provide
evidence that Synercid is safe and effective for the
treatnent of conplicated skin and skin structure infections?
We were asked specifically in the discussion to consider the
overall efficacy rates in the two studies.

Overarching the discussions are issues that have
been pointed out both by sponsor, as well as the agency,
that there are unusual considerations in many aspects for
what we have been presented and we have fortunately a good
anmount of tinme to have a full and conplete discussion of all
of the issues.

Who wi shes to start?

DR. SOPER: | will junp in.

DR. RELLER  Dr. Soper.

DR. SOPER: |s anybody concerned about the rather
poor proportion of patients that are eval uable? The going
rate here seens to be | ess than 50 percent which, when
stratified in sone cases, even goes down to 20 percent, and

it just seens to ne that we are throwing an awful | ot of
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patients out of the eval uation process.

DR. RELLER  Dr. Norden.

DR. NORDEN: | am concerned about it also, but one
of the things I did notice, particularly in the FDA
analysis, is an intent to treat analysis, and | wondered if
that is left out and why it is left out, | guess.

DR. ROBERTS: W did attenpt to perform an intent
to treat analysis, and the sponsor actually in their package
did present an intent to treat analysis. | think Dr. Tal bot
presented one nention of an intent to treat analysis.

The problem was there was a nunber of patients for
which they were called indetermnate with respect to a
response, and those patients were not apparently foll owed
out enough to give a response. So, all those patients
essentially becane essentially failures because they went
into the denom nat or.

So, when recognizing this, we decided that we
could not really do a true intent to treat analysis. So,
ours would sinply be very simlar to that of the sponsor's.
Qobviously, if you put the indeterm nates in the denom nator,
the overall efficacy rates for both sides were | ower than
the intent to treat analysis, if you took them out, then,
they were still somewhat | ower, but again consistent with

that of the eval uabl e popul ati on.
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DR. RELLER  Dr. Archer.

DR. ARCHER | guess | would |like sone sense of
what kinds of infections, particularly the Staph aureus
infections were. An efficacy rate of the conparator, you
know, oxacillin of only 60 percent against a
methicillin-susceptible Staph aureus infectionis alittle
low, if it were truly just cellulitis or even a deeper
i nfection.

Coul d you give ne sonme sense of what kinds of
i nfections these were?

DR. THOWPSON:. | can answer that or certainly Dr.
Tal bot can address that al so.

DR. TALBOT: May | answer, M. Chairman, to the
first point nmade?

DR RELLER  Sure.

DR. TALBOT: The question was about the nunber of
eval uabl e patients in these skin studies, for exanple, and
we took the approach that we have seen used in the past,
whi ch was that for evaluation of anti-infective drug
products, the approach is to try to distill the popul ation
examned in the trials--could you put the lights up a little
bit for us, please--to distill a population in which a
treatnent effect can truly be ascertained, that is, to apply
rigid both clinical and bacteriologic evaluability criteria
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totry to get to that population which truly tells you
sonet hi ng.

So, that is an approach we took, and it is one
t hat our col |l eagues at FDA took. Now, as an ex-clinician,
al so happen to agree with Dr. Norden that the all-treated
popul ation is one that is very inportant because physicians
treat patients as an all-treated popul ation, and not as an
eval uabl e popul ati on.

So, we did place enphasis in our anal yses on the
all-treated populations. | do agree with the comment nmade
by our colleague from FDA that the presence of
i ndeterm nates has to be considered, but we did take the
conservative approach of assum ng that they were failures.

[Slide.]

Now, if you |l ook on the screen--perhaps at this
point we will need the lights down a little bit--this slide
shows for the conplicated skin and skin structure infection
i ndication, the clinical success rate in both the
all-treated and the clinically eval uabl e popul ations with
the all-treated popul ati ons shown here and the clinically
eval uabl e popul ati ons shown here.

So, you have seen these nunbers before as
presented during ny primary presentation. If you | ook

above, you see, as Dr. Roberts nentioned, that in the
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all-treated analysis with the indeterm nates consi dered as
failures, that the response rates are lower. They do remain
conparabl e in each group

The point estimates of the difference in response
rates remain |ow, and the confidence intervals are really
relatively symmetric and certainly fall within a range that
woul d be consi dered to denonstrate equival ence by the usual
standards, which arguably m ght not be appropriate to apply
here, but at |east for your guidance are provided.

So, we woul d suggest that the all-treated anal ysis
is inmportant and, in fact, does confirmthe results of the
primary analysis, nanely, clinical response in the
clinically eval uabl e popul ati on.

DR. ARCHER  Could you comrent on the second
gquestion?

DR. TALBOT: | amsorry. The second question?

DR. ARCHER What kinds of infections are we
tal ki ng about here, particularly the Staph aureus
i nfections?

DR. TALBOT: |If you wll give us a second to pul
the slide out, | can show you that.

[Slide.]

This slide shows by study the distribution of
presenting conditions in the two studies.
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DR. ARCHER: Do you have this broken down by
or gani snf?

DR TALBOT: No.

DR. ARCHER  Because one woul d not think that
erysipelas is caused by Staph aureus very often.

DR. TALBOT: Agreed. Yes.

DR. ARCHER And yet | don't see any group A strep
down here on the list--well, a couple, 10, | amsorry.

DR. TALBOT: There were sone group A strep, as
recal | .

DR. ARCHER  There were sone, yes, | amsorry.

Most of the Staph aureus, then, were wound infections one
woul d assune?

DR. TALBOT: They woul d be wound infections, clean
surgi cal wound infection, carbuncul osis, CVC infection.

| think the message we take fromthis slide is
that there is a distribution of different types of infection
whi ch shoul d i nprove generalizability, and there al so seens
to be bal anced between the two study arns.

DR. ARCHER Do you have any data on which of
these kinds of infections failed therapy, either for the
conparator or for Synercid, because about 40 percent, if you
| ook at both studies, failed Staph aureus infections.

DR. TALBOT: Ofhand, | can't tell you that.
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Again, if you wll give ne a second to | ook for a backup
slide, we will do that.

[Slide.]

We did performlogistic regression analyses to
attenpt to determ ne variables which would be independently
associated wth response. | amnot going to take you
through all of this, but just to show you for Studies 304
and 305--which we pool ed because the results were
simlar--we | ooked at clinically and bacteriologically
eval uabl e patients, and | ooked at outcone for clinically
eval uabl e patients, that is, the primary efficacy paraneter.

| think that the point here is that we exam ned a
nunber of different variables that you can see listed here
i ncluding the variable of erysipelas, since it was the nobst
frequent indication, and attenpted to exam ne, as | said,
whet her there were any specific variables associated with
response.

[Slide.]

So, examning clinical response in the clinically
eval uabl e popul ation, the follow ng findings were
denonstrated. Diabetes was associated with failure, as was
peri pheral vascul ar di sease and obesity, certainly things
that would be clinically reasonable. Requirenent for

surgery also. There was association with enrollnment in
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France, and an interaction of Synercid and age.

So, | think, to answer your question, erysipelas
and underlying conditions did not show up in this analysis.

DR, RELLER  Dr. Judson.

DR. JUDSON: Wen | first cane onto this
commttee, | think about five years ago, | was forced to
confront what | had sensed clinically for a nunber of years,
and that is that this whole category of skin and soft tissue
structure infections is just problematic, and | think the
sponsor has probably done as good a job as nobst of the
others that | have reviewed here over those years, the
probl em being that this category is so heterogeneous that it
runs a range fromrelatively mnor infections which would
get better without antimcrobial agents at all, through to
life-threatening infections, such as extensive erysipel as,
which will kill you even if you get the appropriate
anti biotics.

Many tinmes the isolates that we obtain are stil
not really the cause of the cause of the infection or the
condition that we are treating. Therefore, | don't think,
wth the size of sanple, when you get down to subsets or
cells, that you have an adequate residual sanple to even
begin to conpare the outconmes wth any reasonabl e power, so

we are stuck there.
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| was noticing that severe erysipelas, if |
understood this correctly, or one category was greater than
25 square centineters--is that correct-- which gets down to
5 by 5 cm which neans 2 inches by 2 inches, and that is not
a very--if | aminterpreting that properly--that is not a
very large area of erysipel as.

But any rate, it just sinply speaks to the overal
difficulty in comng to a reasonable interpretation. |
don't know the answer. | have always wi shed we didn't have
to review skin and soft structure studies.

DR TALBOT: Well, if you would like to nove on to
anot her category, that would be fine with us, but seriously,
to try to answer that question, yes, there are nethodol ogic
difficulties. | think, though, that there are sone
advant ages to studying the infection in this way. For
exanple, the generalizability to the clinical setting is
probably greater. Cdinicians treat many different types of
i nfections.

We have two studies with relatively |arge nunbers
of patients, which by both our analysis and the FDA's
anal ysis, show the sanme results. Wat | wuld like to
enphasize in terns of trying to reassure you perhaps a
little bit about the types of patients here is this was

conplicated skin and skin structure infection, so there was
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an attenpt to add enrollnment made and also in terns of

eval uability, to assure that the severity of the infectious
process was substantial. | think we are about to have a
slide to show that.

[Slide.]

So, we exam ned in these studies conplicated skin
and skin structure infections predomnantly due to aerobic
gram positive organisns including infections of clean
surgi cal procedures and traumati c wounds, which gives you an
i dea of what was enrolled--who was enrolled, excuse ne.

The i nfectious process had to be suspected or
confirmed to involve deeper soft tissues including fascia
and/ or nuscle layers. The erysipelas was allowed if the
i nfection was deened to be of sufficient severity to warrant
parenteral antibiotic therapy.

So, | would still grant your point that sonme of
these infections in certain patients could be heterogeneous,
but I would also like to reassure you that there was an
attenpt to conply with the spirit of the conplicated skin
and skin structure infection indication as defined by FDA

DR. JUDSON: | am not questioning at all your
efforts in that regard. It is just a tough area.

DR, RELLER  Dr. Norden.

DR. NORDEN: It seens to nme that in sone ways, by
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strict criteria, this is the easiest question to answer. |
mean the sponsor evaluated--or there were 218 eval uabl e
patients in the Synercid arm was al so equivalent to the
conparator agent. | think to worry about the absolute
success rate is not valid given that you can't really
conpare fromthe study done with drug X to drug Y, and so
on.

My concern probably is not to do with this direct
indication, but this is not the area where | think nost of
us, as clinicians, would want to use Synercid unless we are
dealing with MRSA, because we have |ots of other drugs at
the present tine. So, that is not a reason not to approve
it or not to recommend approval. | think on the strict
criteria, the sponsor has net the standard that is required
for this indication.

DR RELLER  Dr. Parsonnet.

DR. PARSONNET: | just had a question for the FDA
This gets back to Dr. Soper's question in the beginning
about the nunber of eval uables.

What sort of clinical difference, given that you
|l ost a |ot of subjects to becone eval uabl e, what was the
clinical benefit that you would have been able to observe
gi ven the power of the sanple size?

DR. THOWPSON. | amnot sure quite how to answer
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that question, but let me just back up and say that the
majority of the difference between the eval uabl e patient set
that we had, and that the sponsor had, were the elimnation
of patients from our eval uable set who had infections that
woul dn't a priori be expected to respond to Synercid, and in
particular there were patients were polym crobic infections
of the lower extremties that at baseline had gram negatives
and anaerobes, or that would be predicted to have those
based on the patient profile.

DR. PARSONNET: That is not really ny question.
My question is what is the difference you woul d have been
able to detect in the study given the nunber of subjects in
the study. You have about 200 sone-odd eval uables in the
two groups. | want to know what difference between the two
of them you woul d have been able to detect.

DR. THOWPSON: Actually, | don't have that
information off the top of ny head.

DR. LIN. Daphne Lin. W do not have conputer
power, you know, for this case here. | think you have got a
very good point. For this case here, for exanple, Study
304, we have clinical evaluable only in 105 patients in
Synercid for Study 304, and the conparator, only 106.

Originally, when sponsor conputer the sanple size,
| think it was based on the pure rate is nmuch higher.
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Unfortunately, we do not have conputer power, but your
right.

DR. SOPER: If your slide is correct, the clinical
and bacteriologically evaluability in this study in 304 was
27 percent and was 21 percent. That neans 70-plus percent
of the patients that were enrolled in this study were
excl uded for sone reason

DR. THOWPSON. Just to be clear, that particular
slide refers to those patients that are both
bacteriologically and clinically evaluable, which in this
study is actually not the primary endpoint, but that is a
true statenent.

DR. TALBOT: Just to enphasize that, that FDA
Points to Consider docunent clearly states that clinica
response in the clinically eval uable population is the
primary efficacy paraneter, and in thinking about that, we
believe that that is a good choice.

That is not just because of the results of the
studi es, but just speaking clinically, for patients with
skin infections, we all know that it can be difficult to
identify pathogen at baseline, whereas, it is really quite
easy to nmake a clinical diagnosis nost of the tinme, and it
is also relatively easy to assess a clinical response, but

assessing a bacteriologic response i s confounded by the fact
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that sanpling of an infection site after it is, for exanple,
partially heal ed, can | eave you with col oni zi ng organi sns as
opposed to pat hogeni c ones.

So, really, the clinical response in the
clinically eval uabl e popul ati on seens to be the rel evant
paraneter. Also, | would nention that | think the nunbers
you are quoting are the nunbers from FDA, our nunbers were
hi gher, and I would like to just note again that we pursued
a rigorous analysis and we did utilize an external steering
commttee blinded to treatnent group for assessnent of
outcone or evaluability in situations where there was sone
guesti on.

DR. RELLER  Dr. Chesney.

DR. CHESNEY: At least in pediatrics--and |
realize you don't have many children--but | assunme this is
true for teenagers and young adults al so, streptococcal
infections are a maj or concern when we tal k about skin
infections, and I wonder if you have very nuch information
Wi th respect to necrotizing fasciitis, which is certainly
t he nost severe streptococcal infection.

| think if this were on the market for skin
i nfections, people would assune that it was effective for
severe streptococcal cellulitis and necrotizing fasciitis,
and with the small nunbers of streptococcal infections we
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have here, | wondered if you had any additional information
about the very severe forns.

DR. TALBOT: Several points there. First of all
we studied this agent in adults, so we could only draw
concl usi ons about efficacy in adults. Second of all,
patients with severe necrotizing fasciitis were not
i ncluded, the type of flesh-eating bacteriumthat
occasionally nmake it into the newspaper, so we could not
extrapolate to that setting, as well.

We do efficacy on, as you pointed out, smaller
nunbers of Strep pyogenes, and those results by both our
analysis and | think the FDA woul d agree by theirs, appear
good, but ultimately, | think that--perhaps ny regulatory
col | eagues or FDA would want to clarify--but this is the
sort of thing that could be addressed in | abeling, that is,
any particul ar subsets for which there m ght need to be
particul ar information given.

So, overall, as Dr. Norden has nenti oned,
equi val ence was shown in an FDA indication, defined
indication, in tw studies for the primary efficacy
paranmeter. W could address certainly any caveats w thin
t he | abel i ng.

DR. RELLER  Dr. Chesney.

DR. CHESNEY: | think I understand even though
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am new here, the issue of equival ence, and necroti zi ng
fasciitis does present just like a cellulitis, so |l think to
say, to put a caveat that it m ght not cover necrotizing
fasciitis, probably people wouldn't read that, and their
initial inpression always is that it is a cellulitis.

DR. TALBOT: Wll, | amnot saying that it would
not cover necrotizing fasciitis. | amsaying only that it
has not been studied there and | tend to be data driven.

As you know al so, necrotizing fasciitis is a very
aggressive disease, and in fact, failure may not be
antibiotic related. Even with the nost active antibiotics
avai |l abl e--and penicillin, when the bug is susceptible, the
antibiotic of choice, the disease nay progress in an
unremtting fashion when a group A strep, a virulent group A
strep is at fault requiring anputation.

So, | think in ny view, those two things are a
little bit too unrelated, and we certainly wouldn't want to
generalize to situations that haven't been studi ed.

DR. RELLER  Dr. Christie.

DR. CHRI STI E: Al though equi val ence was
denonstrated, the overall success rate was |ower than you
woul d have expected with other antim crobials. Wuld that
make a difference with regards to whether or not this would

be recommended for this indication?
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DR. RELLER W had in the trials presented a
conparator agent. | think one of the issues that has been
brought up with the nunber of eval uable patients is whether
there is anything different about the patients in toto, both
in the conparator, and well as in the Synercid arns that
rai ses concern anong the conmtt ee.

DR. CHHKAM: Dr. Reller, may | nmake a comment on
t hat ?

DR RELLER  Yes.

DR CHHKAM: | think, as Dr. Norden pointed out,
it is often difficult to generalize across random zed
controlled trials in terns of conparing absol ute response
rates. That is one of the reasons why in the regul ations,
there is the requirenent for adequate and well-controlled
studies in which to conpare the test agent or
i nvestigational agent to either placebo control or, in nost
cases, with antimcrobial agents we use active controls.

Over the years, the D vision has devel oped Points
to Consider in ternms of assessing this idea of equival ence
in ternms of drawing the inference that if the test agent is
equi valent to an agent which we consider to be an active
conpar at or and approved product, that then we woul d nake the
inference that the test drug is active for the infection
bei ng treat ed.
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So, | understand your point, but | think again we
need to analyze the data in the setting of the random zed
controlled trial that has been conducted for the test agent.

DR. TALBOT: May | comment, Dr. Reller?

DR. RELLER Dr. Tal bot, please.

DR. TALBOT: Just a brief coment. | appreciate
the coment from Dr. Chikam .

| think the point here or there are two points
here. First of all, we in essence did an extra trial. The
FDA Poi nts to Consi der suggested one woul d be adequate when
associ ated wi th pharmacoki netic data on skin penetration,
but as our col |l eagues have nentioned, they asked us to do
anot her one because we were pursuing just a few indications,
and so we did that.

So, we took an extra there. The other point is
that renmenber the conparators were different in each of the
two studies, so we have an external anchor that is different
in each of the two studies, and it suggests that the
absolute | evel of response is absolutely only in these
studies. It is driven perhaps by the evaluability criteria
that were applied by us and by FDA

Wen we put the package together, we think we have
two studies, two different conparators, equival ence in each
and that provides a great deal of certainty about the
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results.

DR. RELLER Before we vote on these questions, we
want to make sure that we | ook at all aspects while there is
an opportunity. Utimtely, in any approved drug for a
given indication, there is a listing of the category in
accord with the Points to Consider, as well as owing to, and
a listing of pathogens.

Sone of the questions that have been rai sed have
to do with whether the body of infections presented is
representative of what is seen in skin and skin structure
infections, and the other has to do with the distribution of
organi sns and how this conpound m ght be used.

There are two parts to our question. One is the
safety and efficacy based on the data presented. The second
part, that is clearly closely related, but not necessarily
exactly the sane, is whether or not the commttee reconmends
approval recognizing that it is not us, but the agency that
approves these drugs.

Wth those points, is there any additional
di scussion that we want to undertake before calling the
guestion? Yes.

DR. ARCHER | guess it is reasonable to bring it
up now. | realize the conpany is not asking for an
i ndication for Staph aureus bacterem a, but it does occur
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with skin, and there were not enough to really evaluate in
this study. But | amvery concerned about the NMSLB
constitutive resistance in a patient with Staph aureus
bacterema for which | think there is anple evidence that
w thout the streptogram n B conponent, this is basically a
bacteriostatic drug.

| am concerned that patients with potenti al
bacterem a, possibly endocarditis, possibly seeding, wll
get treated with a bacteriostatic drug is this is
methicillin-resistant, MSLB constitutive, and | wondered if
there is any way to address that.

| don't think that the data the sponsor submtted
has allayed at | east nmy concerns about the | ack of
bactericidal activity in this situation

DR, RELLER  Dr. Nadler.

DR. NADLER | would ask the chairman if we be

allowed to further elaborate on the rat endocarditis nodel.

DR. RELLER | amnot sure how persuasive that is
even. For one thing, | think the rat endocarditis nodel is
an okay nodel, | don't think it is as good as sone ot her

nodel s of endocarditis, and there is also the issue of
rel apse when a bacteriostatic drug is used to treat
endocarditis and which the animal nodels don't address.
That is, therapy is not stopped, and the aninmals are not
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allowed to relapse in general. | think that is a mjor
concern. There is not enough clinical data on treating
endocarditis or prolonged bacterema in patients with Staph
aureus with the MLSB constitutive phenotype in order to make
recommendations for or to allay fears about whether or not
this conmpound will be effective.

Dr. Nadler, did you want to say sonet hi ng?

DR. NADLER | just wanted to see if the committee
w shed to have further information on what is now the
present rat endocarditis nodel with the nodified dosing, et
cetera, because it is our perspective that in the rat
endocarditis nodel, we can denonstrate with the proper
dosi ng bactericidal activity.

It is also our peers' perspective that the
presence of the M.SBC-resistant phenotype is not enough
denonstration of the absence of bactericidal activity. As |
had said this norning, our know edge of the inpact of the
M_SB-r esi st ant phenotype has evolved with tinme and even
subsequent to the filing of the dossier, we continue to
aggressively | ook at that question.

So, | do think the aninmal nodel froman in vitro
perspective allows us to | ook--or a m crobiol ogical
perspective--l1ook at what we see, and that is, bactericidal
activity appearing when the animals are properly dosed.
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| have asked ny clinical colleagues to see if we
do have data in the human trials regarding MRSA and
septicema, and we are | ooking for that right now.

DR. MJURRAY: | mght just throw in a question at
the sane tinme, and that is, is bactericidal activity a
criterion for approval for skin and soft tissue infections,
and | don't know what are approved drugs. | know what we
use, but there are certainly sone drugs that are not
bactericidal, that are used wth some frequency for skin and
soft tissue infections.

DR. ARCHER | agree with that. M concern is
bacterem a, and bacterem a does result not infrequently from
a serious Staph aureus skin and soft tissue infection. | am
concerned if it's not efficacious, patients may be rendered
a di sservice.

DR. RELLER  Dr. Lunpkin.

DR. LUMPKIN. Thanks, Dr. Reller. One area that |
t hi nk woul d be very helpful to us to have sone committee
di scussion on as you ponder this question, as you pointed
out, this is not just a question of efficacy. This is a
ri sk-benefit decision that we need to nmake, and we need your
advi ce.

Separating this fromthe VREF that we will get to
| ater, you know, when we | ooked at this, we are talking
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about an indication that is a standard indication for the
nmost part conpared agai nst a routine series of
antim crobials, and peopl e have tal ked about the equival ence
of the efficacy side, but | haven't heard any discussion on
the safety side.

| think when we | ooked at the adverse event
profile of this product versus the conparators, particularly
| ooki ng at discontinuations due to venous irritation and
t hese other issues, one of the things that would be hel pful,
| think, would be are these issues that the commttee feel
are things we need to take into consideration when we nmake
our decision or are the kinds of safety events that were
shown in the clinical trials, ones that the commttee is
willing to accept given the kinds of infections that are
being treated here.

DR. RELLER  Dr. Chesney.

DR. CHESNEY: | think that is a very good point.
| wasn't going to comrent so nuch on that, but ny concern is
if this is approved for skin and soft tissue infections, and
gets very wide use, will we create a popul ation of organi sns
that nmake it difficult to use for vanconycin-resistant
ent erococcus faeci um

| am concerned that it mght be better to reserve
it for a very inportant popul ation rather than di ssem nating
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it wwdely and creating an increasing resistance popul ation,
which is a slightly different issue than Dr. Lunpkin was
addr essi ng.

DR, RELLER  Dr. Tal bot.

DR. TALBOT: You have raised three very
interesting issues. The first one relates to the issue of
the requirenment for bactericidal activity in treatnent of
conplicated skin and skin structure infection situations,
and I would have to agree with Dr. Murray that it is not at
all clear that that is necessary for this indication.

DR. ARCHER Once again, that is not ny point.

DR. TALBOT: Well, we were tal king about skin and
skin structure infection, so | amjust trying to respond to
the point made. | understand your concern, Dr. Archer, and
we may Wi sh to discuss within a different context. | think
it is avery valid question, but Dr. Reller had been asking
us to speak about skin. So, | think we would maintain again
that given the many different agents used for treatnent of
skin infection of this type, that Synercid would conpare
favorably based on the data shown, and | can show you the
bacterem a data for each indication in a nonent.

Now, with regard to the safety profile, we have
tried to be very transparent wth you about what the safety

consi derations are, and those of course would be reflected
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in labeling, so for a clinician using the drug in practice,
it mght be that in fact the nost appropriate use would be
patients with conplicated skin and skin structure infection,
hospi talized, of course, who would not have a problemwth
venous tolerability, who already had a central line, for
exanpl e.

| f that information about the safety profile is
provided in |abeling, then the clinician can nmake the
appropriate judgnent at that point.

Wth regard to the | ast point nmade over here about
the i ssue of what the use should be given a public health
question of VREF, that is a regulatory, as well as a
phi | osophi cal issue that we could certainly tal k about at
length, and is one that is worthy of discussion indeed, but
| think here the question is whether safety and efficacy
have been shown in this indication.

| think if | understand the question posed to Dr.
Reller and to the conmttee, that is the question that
shoul d be answered here. So, if you would Iike ne to show
you the data in bacterema, | can do that, Dr. Reller

DR. RAKOANBKY: Dr. Reller, if | can answer Dr.
Chesney's question. W had an advisory commttee in July of
'96 where we specifically addressed the topic of such a drug

devel opnent plan, and the general feel that was obtai ned at
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t hat advisory commttee neeting was that too restrictive a
| abel would actually stunt the devel opnent of drug in the
pi pel i ne where conpani es woul d be alnpbst afraid to pursue a
resi stance indication if they were not allowed to get the
nmore traditional indications with a | arger popul ation

i nvol ved.

Even though it is a very inportant practice of
medi ci ne issue, froma regul atory viewpoi nt we have taken
the stance that it is sonething which did not fall fromthe
real m of what we would put in the |abel.

DR. RELLER  Does anyone on the commttee wish to
have further data presented by Dr. Talbot to help in their
deci si on when we cone to voting?

DR. PARSONNET: | amstill concerned about the
power of the study to detect differences between groups, and
| guess since you are asking efficacy and safety, it is very
hard for me to know whet her the drugs are conparabl e,
whet her the two arns are conparabl e unl ess we have a sense
that there were enough people studies to actually eval uate
t hat .

So, | amwondering if sonebody could provide ne
with some sense of what sanples, how these sanple sizes
match wth what you really woul d have needed to have to be

able to detect differences.
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DR. TALBOT: Dr. Ray Zhu, who is our statistician
can comrent on that. Before he does, | wll just nention
that the guidelines call for one study. W have two
studies, two entirely different sets of patients, two
di fferent geographic |ocations, two different conparators,
so there is interstudy consistency, which I think has to be
i ncorporated into the discussion.

Dr. Zhu

DR. ZHU: Ray Zhu, statistician fromRPR

Regar di ng power tinme conputation, when we did the
conputation, we tried to have enough power, so we reduced
the so-called statistically type 2 error, which is when two
treatnment or conparator are actually equivalent, but we fail
to show the equival ence, but in this case of two skin or
skin structure studies, both studies actually showed
equi val ence.

Here, | think the power is not a concern anynore.
| think the other error, which is type 1 error, when you
don't have equival ence, but you happen to show it, that has
been incorporated into the statistical testing procedure as
i ndi cated by Points to Consider controlled it per study
within 2.5 percent.

So, by two studies actually that is 2.5 percent

squared. So, we don't have a chance to make type 1 error
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DR RELLER: Dr. Savarese.

DR. SAVARESE: Yes. Jack Savarese, RPR | would
like to echo Dr. Rakowsky's comments regardi ng concerns
about drug devel opnent.

Clearly, all of the caveats that have been
menti oned here are obviously very valid of concern. Many of
them can be addressed with the agency as the |abel is being
finalized, however, given that the FDA has provi ded gui dance
on what constitutes an approvabl e indication, a sponsor goes
about then attenpting to conply with those gui dances gi ven
all the caveats, and once the sponsor has, in fact, conplied
with that, then, for there to be a reconsideration of
whet her or not indications should be approved, nmekes it a
very difficult situation in the pharnaceutical devel opnent
area and al so for the Food and Drug Adm ni stration.

So, | think we nust keep in mnd that we could
probably spend hours raising many, many caveats about this,
but there is a history, two drugs bei ng devel oped, drugs are
devel oped this way, FDA has evol ved gui del i nes based on
precedent, how ot her drugs have been approved.

This is not much different for a fairly standard
indication. |In fact, it has gone beyond what is required,

two, adequate, well-controlled trials denonstrating

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

equi val ence. So, to turn away fromthat because of many
ot her concerns presents a real problem | think, for all of
us.

That is a consideration that we have to face, that
we are working within perhaps sonme constraints of having to
set certain criteria, but we set those criteria, try to keep
the playing field level for the devel opnment of all
anti-infectives, and take the step that needs to be taken to
approve those new anti-infectives for those particular
i ndi cati ons.

We know that your job is very difficult given al
of the concerns, but given the bottomline and the big
picture of howthis all works, we feel that denonstration of
equi val ence has been shown and the next step would be for
there to be the commttee's agreenent with that.

DR. RELLER W want to have a conpl ete discussion
and | think we are getting all the issues out on the table
and focusing on this question, the primacy of efficacy and
safety being the determ nates, but a part of that is whether
people on this comrmittee are confortable with the data
having to do with efficacy and we want to make sure that if
there are any responses regarding differences in safety of
t hese conpounds, that we get them out before we vote.

Dr. Parsonnet, do you have your question answered
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or not?

DR. PARSONNET: | just wanted to ask one nore
guestion of the statistician, which relates to when you
tal ked about your error and whether that was related to the
eval uabl e patients or whether that was related to the total
popul ation you initially sel ected.

DR, ZHU. Yes, actually, it applies to both
eval uabl e and total patient, the conpounds.

DR. RELLER The criteria for efficacy are quite
clearly outlined in the Points to Consider. The clarity of
what is required for safety is nore of a judgnment call.

Ri sk-benefit, nunber of options available that wll
certainly be a part nore so of sone of the other later
di scussi ons perhaps than with this one.

Any comments fromthe conmttee or issues in that
[ight that you wish to bring up about safety? Carl.

DR. NORDEN: | guess | relooked at this, and I am
taken by Dr. Lunpkin's question and conment, and | want to
be sure that, Susan, the nunbers that you gave us in safety
study, in one of your |ast slides, discontinued secondary to
venous adverse events 12 percent, discontinued secondary to
non-venous adverse events 11.8 percent. Are any of those
the sane patients, or is this really 24 percent of patients
di sconti nued therapy on the Synercid armin these two
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st udi es?

DR. THOWSON: M recollection is that that is the
primary reason for discontinuation of patients.

DR. NORDEN: | think that is sonmething we have to
ask about in our thinking. That is a |ot of people, 1 out
of 4 basically who stopped therapy, if | amcorrect.

DR. TALBOT: Wuld it help the commttee to
actually examne in nore detail the adverse events seen in
t hese two studies?

DR. NORDEN: It would help ne, yes.

DR. RELLER Please. This is why this question
has been raised. W need to | ook at these fully.

DR. TALBOT: Wile we are putting this up, | think
you el ucidated the question about safety very well. For any
given patient in ternms of prescribing, | think as Dr.

G | bert enphasized, the first question is efficacy. As you
understand by now, we feel we have denonstrated efficacy.

Wth regard to safety, that is obviously critical
for the prescribing physician to understand, so that the
safety profile can be matched to a particular patient, but
the safety profile is, as you all know, very, very well
described in the labeling. This will not be a secret. So,
a given physician can bal ance the known efficacy of the drug
with the safety profile as related to his or her patient.
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[Slide.]

These are the nost frequently reported adverse
non-venous events related to study nedication in the two
skin and skin structure infection studies pooled. You can
see the total nunber of patients here, and patients with
rel ated adverse events 25.1 versus 13.1, and goi ng through
the list here you can see that there were--let ne get the
paper copy since | amat a di sadvantage--for body as a
whol e, the rate was 8 percent for Synercid versus 3.8 for
conpar at or .

Sone of those patients had what was defined as
pain, which we can't be sure in each individual one of
these, it may have been arthral gia and nyal gi a.

Cardi ovascul ar system 1.1 versus 0.5. D gestive system was
a major contributor to this 10.7 versus 5, with diarrhea,
nausea, and vomting being noted in the Synercid group. So,
those are events which certainly are of concern to the
patient, but are not life-threatening and are reversible
upon di scontinuation of treatnent.

[Slide.]

Just continuing through the list, nmetabolic and
nutritional disorders, which could have been things such as
hypergl ycem a, for exanple, 1.1 versus 0.2, nuscul oskel et al
3 cases, which may have been arthral gi a/ nyal gi a, nervous
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systemis quite bal anced, respiratory systemvery few, and
then the other major contributor was skin and appendages,
pruritus and rash.

So, we are tal king about the sorts of adverse
events, nanely those in the digestive systemand the skin
and appendages system which can be seen with nany types of
antim crobial agents avail abl e today.

DR. NORDEN: George, | amsorry, that doesn't
really address the question of what reactions cause--again,
maybe the FDA has it--but you still have 24 percent of
i ndi vi dual s di scontinuing Synercid therapy.

DR TALBOT: | amsorry if | didn't answer your
gquestion. Sone of those related adverse events led to
di scontinuation. The other factor was discontinuation due
to adverse venous events.

DR. NORDEN: Right, but sone of those, though, it
still looks to nme as though 23.9 percent.

DR. TALBOT: For adverse venous events, the
percent age was about 11 percent, which is related to the
peri pheral venous intolerability of the drug, and as |
mentioned previously, that may dictate how a physician in
practice would use the drug, understanding that this is a
problem Having it reflected in labeling will allow a

physician to make a decision as to whether this is
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appropriate for use in a patient wthout a central venous
cat heter.

In terns of other events leading to
di scontinuation, the digestive system adverse events led to
di scontinuation in 2.4 percent as conpared to 0.2 percent
for conparator. Those conparators, renenber being oxacillin
and cefazolin, are relatively well tolerated in the G
tract, and perhaps if we had used different conparators,
sonme of the macrolides, the rate of digestive system adverse
events m ght have been hi gher.

Looki ng through the list, skin and appendages, 3.3
percent rate of discontinuation, so again due to rash. So,
when you add these together, rash or skin and appendages
pl us di gestive system and then the adverse venous events,
does that help, Dr. Norden?

DR. NORDEN: Yes. Thank you.

DR. RELLER Dr. Tal bot correctly pointed out that
the | abeling puts sone fair declaration of the boundaries of
the risk, but it seenms to ne thereis alimt to let the
prescri ber beware, and sone of the boundaries have to do
with need, as well as seriousness, and, Dr. Tal bot, the data
that you presented hel ps us to weigh that bal ance.

Dr. Savarese.

DR. SAVARESE: You may have just said what | was
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going to say. The risk-benefit analysis regarding safety
for Synercid, yes, a nunber of patients did discontinue
treatnment, but they could discontinue treatnent, and that is
not necessarily a bad thing.

There are adverse reactions which are very bad
t hings that can happen to patients. You w pe out their
white cells, you wipe out their liver, you can do nasty,
nasty things, so discontinuations are not all the sane.

You can discontinue for very, very bad things, so
that the safety here I think we should not | ook at the
di scontinuations as a sign necessarily of a very bad thing
happeni ng, which could have occurred, it is a property of
the drug, but it certainly is not a safety issue in what you
woul d consider to be the real classical safety concerns of
doing irreparable damage to a patient. That is what goes
into the risk-benefit analysis, not so nmuch that the patient
gets a rash

DR. RELLER  Dr. Lunpkin.

DR. LUWPKIN:. | think the reason we were asking
this is nore fromthe perspective of |ooking at
di sconti nuati ons or whatever it happens to be here, is a
final issue at the end of the day.

| f you have got a drug that is shown to have
equi val ence on the efficacy side, so it is offering the

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

clinician, it is offering the patient nothing nore than what
t he conparator can offer, then, we have to come up with a
way of answering the question what is the value of a drug
t hat appears then to have twi ce the adverse event profile,
is there a reason to approve a drug for an indication given
that kind of situation and what the clinical alternatives
are froma safety perspective.

Again, | amnot getting into a conparative
efficacy standard. W know that is not one of our
regul atory standards, but | do think we have to ask
conparative safety standards when we start trying to put
this together, and that was one of the major concerns that
the review team has had in | ooking at these nore standard
i ndi cations, again not trying to throw dispersions on the
VREF that we will get to later, but on the nore standard
i ndi cations, that question of if efficacy is equivalent,
what is the reason, then, for saying that there is a safe
and effective product with a safety profile that is twce
t he conparat or

DR, RELLER: Dr. Muirray.

DR. MJURRAY: | amnot a voting nenber, but | think
your problemis even nore difficult than you pose in a way
because if this drug had not other benefit, if this were the

only thing it were being studied for, it mght be a sinpler
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question to ask, but | think it gets back to the nore

phi | osophi cal question of what does it do to this product,
what it does to products in the pipeline if--1 am
enotionally probably nore interested in the enterococcus, so
| amw lling to sort of give a little on the nonl et hal
adverse side effects because | realize that if this drug is
only for VRE, it won't nmake it, and the next conpany won't
go after the next drug.

So, | have difficulty nyself separating those, but
since | don't vote, that is probably okay.

[ Laught er. ]

DR. RELLER | have a question for Dr. Chikam .
The comm ttee has each of these questions in two parts.
assunme that the answers to the parts need not be the sane.
For those of you who are concerned, | am m ndful of the hour
and | think if we get sonme of these issues taken care of on
Question No. 1, it will make it sinpler for Questions 2, 3,
and 4. Don't worry.

DR CHHKAM: | guess our intent of structuring
the questions this way is, in fact, yes, they may have
different answers. | think in general, though, if the
commttee determnes that the data presented to them show
that they can conclude fromthe data that the drug is safe
and effective for the requested indication, then, in
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general, that |eads to the recommendati on that the drug be
approved for that indication.

DR. RELLER  Thank you.

Dr. Tal bot.

DR. TALBOT: Wth sone trepidation, | would |ike
to support Dr. Murray's conmments, and havi ng been invol ved
with the VREF program | have to tell you that we did rise
to the challenge there wwth FDA. W have enroll ed thousands
of patients, given the drug to thousands of patients.

| f we were not pursuing that indication, and had
not studied it, and brought these data to you, would these
sorts of questions be asked of us?

DR. RELLER  Any ot her comments?

The tinme has cone. Part (a). Skin and skin
structures. Do the studies support the safety and efficacy
of Synercid for skin and skin structure infections? There
are 10 voting persons around the table, 8 commttee nenbers
and 2 voting consultants.

The tradition is to have a show of hands. All of
those to indicate your vote wwth the prerogative of as
appropriate to ask for clarification of vote if there is
sonme controversial issues that need to be elucidated. It is
sort of in the lines of potentially a mnority report if
t hat be the case.
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So, Question 1(a). Those who feel that this
safety and efficacy have been adequately presented for
Synercid for skin and skin structure, those in favor.

[ Show of hands. ]

DR RELLER  Seven.

Those who do not think safety and efficacy have
been denonstrated, please raise your hands.

[ Show of hands. ]

DR RELLER  Two.

Those who abstain fromthe vote?

[ One abst ai ni ng. ]

DR. RELLER  And your abstention, Dr. Parker, is
because?

DR. PARKER | am abstai ning because | think
statistically, they net the criterion, but I don't feel that
| should be making a judgnent about the safety. | wll
| eave that to the nedical people.

DR. RELLER  Thank you.

Now, Part (b), closely related to the above, but
not necessarily exactly the sanme. Does the commttee, al
t hi ngs consi dered, reconmend approval of Synercid for the
i ndi cation of skin and skin structure infections?

Those who recommend that the FDA approve Synercid,
pl ease rai se your hand.
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[ Show of hands. ]

DR. RELLER  Si x.

Those who do not reconmend that Synercid be
approved for this indication, please raise your hand.

[ Show of hands. ]

DR RELLER:  Four.

Dr. Chikam, that is the commttee's position
May we nove on to the second question, or do you have
sonet hi ng you want to ask?

DR. CHHKAM: No, | think we can nove on to the
next questi on.

Comruni ty-acqui red pneunoni a. The di scussion,
i ke Question No. 1, is open.

Dr. Soper generously began what is an ensui ng
hour's worth of vigorous discussion, just over an hour. W
won't ask himto begin discussion of 2.

Dr. Norden.

DR. NORDEN: Like |I said, that | thought skin and

soft tissue was relatively straightforward, | think this one
is also straightforward, but | lean in the opposite
direction. | think that the sponsor has not denonstrated

equi val ence in two studies.
| am concerned about henophilus, which is
certainly a major pathogen and player in community-acquired
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pneunoni a and for which Synercid has sone activity, but
certainly not great activity, and | am concerned about the
request for nmonom crobic Strep pneunoni ae as an indication.

| tried to anal yze the data using the FDA nunbers,
and it | ooked to nme--it is hard to do it--but it |ooked to
me as though the success rate for the two studies for
Synercid for Strep pneunoni ae was about 80 percent, and for
t he conparator was about 93 percent, which is not different
given the fact that there are only about 56 and 41 patients
in the two arnms respectively, so it is a small nunber.

But | also think that we have to look at it in the
context and that Synercid is just not clinically a drug that
| would think about using for community-acquired pneunoni a,
certainly not as a primary agent. So, | will start throw ng
t hat out.

DR, RELLER  Thank you, Carl.

O her perspectives? Dr. Soper.

DR. SOPER: | have a question about Chlanydia
pneunoni ae and the way that diagnosis was nade. Was it a
4-fold rise in serol ogy?

DR. TALBOT: | can show you the exact serol ogic
criteria for each of the atypical organisns, but yes, 4-fold
rise. Wen IgM assays were available, as | guess for

Mycopl asma, we woul d use a single positive.
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|f you care to see all the exact criteria, | would

be happy to share themw th you

DR. SOPER: | think you gave us the Legionella,
but I didn't realize that Chlanmydi a was eval uated the sane
way .

DR. RAKOABKY: Actually, in response to Dr. Soper,
at least in Study 302, when it conmes to the serol ogical
confirmations, about two-thirds of the patients were
di agnosed on el evated IgMfor both Chlanydia and Mycopl asna,
and about a third due to 4-fold rise intiter. There were
agreed upon IgMlevels that both us and the sponsor used.

DR. THOWPSON. That is also true of Study 303.

DR. RELLER  Dr. Chesney.

DR. CHESNEY: | was just going to echo Dr.
Nor den's concern about the pneunococcus with as high as a 47
percent penicillin resistance rate. | think if you had a
| arge nunber of patients who had had penicillin-resistant
organi sns, who had responded well to Synercid, that woul d be
very convincing, but without the information, | also would
have concerns about approving it for community-acquired
pneunoni a.

DR. RELLER  Dr. Tal bot.

DR. TALBOT: Thank you, Dr. Reller. Wth regard
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to the last point, of course, we would not request
penicillin-resistant strains in labeling. | understand the
clinical point.

| would like to clarify that the sponsor is not
asking for a broad CAP indication. As | stated in ny
summary, we agree conpletely with FDA and with Dr. Norden
that this is not a drug that should be used for enpiric
nonot herapy of CAP. W have only one trial show ng
equi val ence.

So, as | asked the commttee during ny
presentation, a question to you and our request to FDA 1is
really whether it would be useful for clinicians to be aware
that when a patient had proven Strep pneunoni ae, and needed
an alternative drug, that Synercid coul d possibly be used.

This is obviously a very snmall selected group of
patients, but with the issues about treatnent options in
Strep pneunoni ae now, it seened to us, and it has seened to
sonme of our external advisers who have | ooked at the data
with us, that it mght be useful to reflect this sonehow in
| abeling, and that is the genesis of our request.

It is certainly not for enpiric therapy of CAP

DR. RAKOABKY: | think it is inmportant to separate
the practice of nmedicine and the regulatory indications as
stated, and | agree that information to clinicians is
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i nportant, but on the other hand, indications with 30-o0dd,
as they stand now, if there was a circunstance where the
informati on would be of vital inportance, for exanple, as
Dr. Chesney nentioned, with highly drug-resistant Strep
pneunoni a, then, we could see the reason to offset the
traditional indications, at |least put the information in the
| abel .

For a nmonom crobic Strep pneuno, the vast majority
of which was pen-susceptible, the justice to other conpanies
has to cone into the picture here in terns of how do we
interpret the 30-odd indications that we have al ready have
in place and have defined in place, and comunity-acquired
pneunoni a i s one of those indications where we |ook for a
broad overall--efficacy against a broad overall indication
except for circunstances where we are | ooking at a specific
resi stant organi smof major public health concern.

DR, RELLER  Dr. Judson.

DR. JUDSON: If the sponsor is not asking for this
i ndi cation, why do we have to consider it?

DR. RELLER W have been posed the question.
think we should deal with it inits entirety. You wl|
recall on the Question 1 there was a structural anatom c
clinical cluster, |I mean an entity caused by nultiple
organi sms, and we did not divide that by organism and |
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think we need to address this question in its entirety, and
if we think that there are any refinenents, we can present
that as a recommendation to the FDA

Dr. Tal bot, you presented detailed information on
adverse reactions in skin and skin structure infection. One
of the questions raised by the nedical reviewer was again
the differences in adverse effects, serious, not so serious,
as it turns out when the data are seen.

Do you have those conparative adverse events for
comuni ty-acqui red pneunoni a and possi bly even specifically
for those infections caused solely by Streptococcus
pneunoni ae?

DR. TALBOT: W have the former, but not the
latter. Wuld you wish to see them sir?

DR. RELLER Pl ease.

[Slide.]

DR. TALBOT: This slide is a simlar format to the
one | showed you a few m nutes ago for skin, and it includes
results fromthe pool ed studies, 499 patients on Synercid
and slightly over 500 in conparator. The nunber of patients
with related adverse events was 21 percent for Synercid and
31. 8 percent for conparator, so 4.6 percent for body as a
whol e, a hi gher nunber for conparator.

Renmenber that the conparator regi nen here was
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ceftriaxone and erythronycin, which certainly could be

call ed as standard of practice reginen, and | would al so
like to remind you that renmenber in these studies, the

i nvestigator had the option to change the conparative

regi nen, so, for exanple, if the patient was started on
ceftriaxone and erythronycin, and began to have venous
intolerability, the investigator could stop the erythronycin
and that patient would not be considered as a dropout or as
a treatment failure.

Conversely, the ceftriaxone could have been
st opped and the erythronycin continued, so the investigator
had a lot nore flexibility in terms of both efficacy and
safety in these studies for the conparator reginen.

Conti nui ng here, digestive system 12.8 versus
25.6, a lot of diarrhea, nausea, and vomting, again
probably reflecting the erythronycin, and that highlights
the point that the conparative safety profile is highly
dependent upon the conparator regi nen chosen.

In this indication, erythromycin is driving a
nunber of these adverse events, but it is the standard of
practice regi nen.

[Slide.]

On the second slide, skin and appendages, you see
here quite simlar rates. So, a lot of this difference
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reflected again at the top is driven by the digestive system
adverse events.

DR. RELLER  Thank you.

Dr. Savarese.

DR. SAVARESE: Just to reiterate Dr. Judson's
comment that RPR is not asking you for this indication, so
pl ease take the vote, the but the indication that was posed
in the | abeling was, as was nentioned before, for
cul ture-proven nononi crobic Streptococcus pneunoni ae.

The reason that that was done, and was said before
by Dr. Tal bot, was that we felt that this information could
be valuable to the prescribing clinician who is dealing with
patients hospitalized with pneunbcoccal pneunonia, where, in
fact, it may be penicillin resistant.

That information may be very val uable and where to
put that into the |label is not very clear. W had offered
that it perhaps be an indication, so that the prescribing
physi ci an woul d see that upfront, so that is why that was
done.

Secondly, you recall that the first study 302,
equi val ence by the statistical criterion was not
denonstrated, however, | believe it is clear that there is
ef fectiveness that has been shown for Synercid. It didn't

mat ch up to that of the rigorous conparator, but there was
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effectiveness, it wasn't zero.

In the second study 303, the RPR anal ysis showed
equi val ence in an adequate and well-controlled study to the
conparat or regi nen, denonstrating effectiveness.

The FDA anal ysis due to differences in the way
that the FDA did that analysis resulted in that study just
falling out of the boundary of denonstrating equival ence.
In fact, it would take perhaps two or three patient
difference fromfailure to a success that would put it on
the other side, so we are dealing with a study that is very
close to the denonstration of equival ence.

So, it would seem in sum that even for the use
i n community-acquired pneunoni a, sone effectiveness has been
denonstrated, but we do agree that if we play by the rules,
we don't have two equival ent studies, but we feel that
ef fecti veness has been shown and that for the Streptococcus
pneunoni ae claim that that is inportant information that
woul d be of value to the prescribing clinician, and to | ose
that in |abeling we think is of concern.

DR RELLER  Dr. Parsonnet.

DR. PARSONNET: | have a question in terns of
| abeling. It seenms to nme at | east when you read a package
insert, there are indications for use, and then there is
al so a section saying which organisns it is active against,
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so that it is possible to put inthe list that it is active
agai nst Strep pneunonia wthout actually having it as an

i ndi cation for nonoinfections with Strep pneunonia, is that
correct?

DR CHHKAM: The way the clinical indications are
structured is that studies are done for a specific site of
infection, |ike comunity-acquired pneunonia. |If the
criteria are net to denonstrate safety and equival ence in
the overall site of infection, then, the data are | ooked at
in ternms of the adequacy of the organisns that are usually
felt to be etiologic agents at that site, so the indication
woul d read, for exanple, conmunity-acquired pneunonia due to
St rept ococcus pneunoni ae, Staph aureus, whatever those data
support those in the indication section.

| think the other section you are referring to is
the clinical mcrobiology section. Those data, as it is
currently structured, there is a first list of
m croorgani sns. That |ist includes those organi sns for
whi ch there has been a denonstration of clinical
ef fecti veness, so basically, those organisns which are
listed in the clinical indications.

The second |ist includes those organi sns for which
there are in vitro data for activity, but, in fact there are
no currently adequate and well-controlled clinical trials to
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support clinical effectiveness.

| think that is a |ong-w nded answer to your
questi on.

DR. PARSONNET: That basically nmeans that unl ess
you have it in the first indications, you cannot put it in
as having clinical effectiveness in that other section on
m cr obi ol ogy, is that correct?

DR CHHKAM: Correct. That is the way it is
currently structured.

Let me just give you sort of the division's
perspective on why this question was structured this way.
Clearly, initially, the way that the product was originally
devel oped was to study conmmunity-acquired pneunonia, and we
reviewed the data that way, as the study set cane in.

The question that the sponsor has put forward
about nmonom crobic infections with Strep pneuno, | think are
based on their anal yses as they have | ooked and as they had
stated in their slide was a post-hoc anal ysis.

| think we first want to get the commttee' s view
on whet her overall the studies support safety and
ef fectiveness for the indication of community-acquired
pneunoni a. Subsequently, if the commttee w shes to address
the second issue, | think that is within their purview.

DR. RELLER Dr. Chesney, you have your question
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answer ed?

DR. CHESNEY: | will just say briefly, for those
of us that have had a | ot of experience with
penicillin-resistant pneunbcocci, we have been | ooking
forward to Synercid for that indication, and | think
actually, Julie's question and your response have hel ped ne
somewhat in ternms of you would be able to put it in there as

an in vitro phenonenon, that this drug has activity agai nst

penicillin-resistant pneunococci, would that be able to be
inthe in vitro section? | may not have understood.
DR CHKAM: If, in fact, there were data fromin

vitro studies that denonstrated activity, and it were an
organism-let ne give you the short answer--yes, it could go
into the second list. It would not go into the first I|ist
unl ess there were data from adequate and wel |l -control | ed
clinical studies.

DR. RELLER  There is one point that | would like
to put forth to keep this discussion in boundaries. Wen we
tal k about penicillin-resistant organi sns and specifically
Streptococcus pneunopniae, | think it is worth renmenbering
that the National Commttee for Clinical Laboratory
St andards' breakpoint definition, they are entirely based on
br eakpoi nts consonant with clinical effectiveness of

conpounds that denonstrate full activity for neningitis
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i ndi cati on.

As Dr. G lbert pointed out earlier, he recalled no
dat a what soever that the comonly used drugs of choice by
consensus recommendati ons are not effective, all other
t hi ngs being equal in the therapy of comrunity-acquired
pneunoni a with Streptococcus pneunoni ae, penicillin
susceptible or resistant or internmediate by neningitis
breakpoint criteria.

DR. JUDSON: A couple of points on
communi ty-acqui red pneunonia. One way | have | ooked at this
for Study 302 is if you, first of all, pull out the Strep
pneuno cases, you are down to 96 out of 131 were clinically
successful .

Doi ng that and assum ng that in that residual
group fromthe data you showed earlier, that Chlanydia
pneunoni ae and Mycopl asma now are ranked nunber one and two,
| just wanted to say that equivalency isn't the sane as
efficacy, and this study wasn't using serologic responses in
a position to evaluate efficacy for either the sponsor's
drug or the conparator

All the serologic studies tell you is that the
person may or probably was infected with that agent, and
given that the natural history for both of those now nunber
one and nunber two condition is pretty favorable w thout
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antibiotic treatnment. Mst Mycoplasma will get better from
ot her studies. Chlanydia pneunonia may, as well. W have
only recently conme to know that it even is playing a role in
comruni ty-acqui red pneunoni a.

So, | don't think we are in a position to say, if
the question is phrased efficacy, | don't think we are in a
position to say anything about the new drug in terns of
efficacy with non-Streptococcal pneunoni a,
Chl anydi a- acqui red pneunoni a.

DR. RELLER O her discussion fromthe commttee?

DR. SAVARESE: Just one point. The placenent of
Strep pneunoniae in the label, as Dr. Chi kam nentioned,
there would be two places where that could occur, but it
woul d just be a listing of the organism Wat woul d not
happen woul d be that there would be no description of the
use of Synercid for the treatnment of that infection, no
description of that, no dosage recommendati ons, et cetera.

So, to say that will get in a label in a listing
really does not nean too nuch | think to the practicing
clinician who woul d be | ooking for sone gui dance.

DR. RELLER O her comments?

Question 2(a). Do the results of Studies 302 and
303 denonstrate safety and efficacy of Synercid for the
treatnent of comrunity-acquired pneunoni a?
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Those who believe that they do, yes, please raise
your hand.

[ No response. ]

DR. RELLER: Those who do not think such data
support that clainf

[ Show of hands. ]

DR. RELLER:  Ten unani nous no.

2(b). Does the commttee recomend approval of
Synercid for this indication? Those who vote yes?

[ No response. ]

DR. RELLER  The nays?

[ Show of hands. ]

DR. RELLER  Unani nous no on 2(b).

Dr. Chikam, do you wish us to answer any ot her
gquestion related to conmmunity-acquired pneunonia or the
pat hogens encountered therein?

DR. CH KAM : The division doesn't have any ot her
gquesti ons.

DR. RELLER  Thank you.

Question 3, (a) and (b), dealing with the role of
Synercid in hospital -acquired pneunonia. D scussion,
pl ease.

DR. SOPER: Can you give us a sense of how often

i m penem and tobranycin were used in conbination with these
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ot her agents?

DR. TALBOT: The answer is yes, if you wll just
gi ve us a second, please.

[Slide.]

This slide shows the results for Study 306, the
hospi tal -acqui red or nosocom al pneunoni a study, show ng the
frequency of patients in the Synercid and conparat or groups
exposed to study nedication al one, which would be Synercid
pl us aztreonam or vanco plus aztreonam-pardon nme--this is
Synercid al one, vanco alone, 12 and 13 study nedication plus
anti-gramnegative were the majority.

Now of these, I will need to show you a separate
slide, but I can tell you that the majority of patients
therefore received concomtant aztreonam A mnority, a
substantial mnority received i m penem and/ or tobranycin,
but before | go out on a |linb and specul ate, let ne show you
t he dat a.

[Slide.]

This is the slide | thought I was | ooking at a
nmonment ago. W see here nosocom al pneunoni a, nunber of
patients, range in days, nedian days of exposure. Synercid
al one 12, Synercid plus anti-gramnegative agent 131,
Synercid plus impenem and/ or tobra w thout aztreonam 6,

vanco 13, vanco anti-gramnegative 130, vanco plus im penem
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and/ or tobranycin with aztreonam 3.

DR. NORDEN: George, a clarification on that
slide. Wiere it says Synercid plus anti-gram negative agent
or vanco plus anti-gramnegative agent, does that nean that
those are patients who just got aztreonam or they would have
gotten aztreonam plus either impenem and/or tobra, because
| think that is what Dr. Soper's question was.

DR. TALBOT: Yes, | amsorry if that was not
clear. That is aztreonam al one.

DR. NORDEN: Thank you.

DR, RELLER  Dr. Judson.

DR. JUDSON: | guess this is a point of
clarification fromthe FDA, but you have really conpared two
types of dual therapy or conbi ned therapy, and we don't
have, in nmy view, adequate information to know whet her
Synercid could or should be used as nonot her apy.

So, what is the indication? 1Is the indication in
nosocom al pneunonia for Synercid plus some gram negative
agent or specifically aztreonan?

DR. CHHKAM: In those situations where a drug has
been used in conbination, then, in fact, the indication
woul d be worded that way. For exanple, there are sone
antibiotics which are indicated for the treatnent of

conplicated intra-abdom nal infection, and those agents nmay
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not adequately cover anaerobes.

So, in the design of those clinical trials, they
are used in conbination wth an anaerobe, and such
statenents are made in the | abeling indication.

DR. NORDEN: | think that is really correct.
mean, for exanple, piperacillin and tazobactam says that it
shoul d be used with an am nogl ycosi de or sonething else to
cover pseudononas, and | think there is no way the sponsor
could do a study with nono--1 nean wth the exception of
i m penem which has been occasionally tried, there is really
not hi ng that has been used in nosocom al pneunoni a by
itself, so | think we are stuck with you have got to provide
gram negati ve cover age.

DR. JUDSON: So, what is the question we are
answering then?

DR. NORDEN: | would have thought it was Synercid
in conbination wth anti-gram negative coverage for
nosocom al pneunonia, but | think your question, which is a
much harder one, is how do you then evaluate the role of
Synercid in this conbination, since many of these are either
pol ym crobial or -- you haven't had very many nonom crobi al
gram positive infections.

DR. JUDSON: When there is no difference, you

can't.
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DR. RELLER  Dr. Rakowsky.

DR. RAKOABKY: | was just going to nention that
actually aztreonam s | abel nmentions that it should be used
along with a gram positive coverage, so use the conparator
her e.

DR, RELLER.  Gordon

DR. ARCHER Could | ask for a point of
clarification about how speci nens were obtai ned, how often
was a protected brush used versus tracheal aspiration versus
cough sputum et cetera?

DR. TALBOT: Wiile we are |ooking for the slide,
the study was perforned in both U S. and Europe, and just by
way of introduction, | can tell you that the diagnostic
met hods did differ between the U S. and Europe, so that in
the U S., the specinens often were obtained by tracheal
aspiration or rarely, since the patients were intubated, by
expectoration, whereas, in Europe, where invasive procedures
usi ng protected nethods are nuch nore common, a higher
proportion of patients were assessed by an invasive
pr ocedure.

[Slide.]

This is a description of the invasive versus
non-i nvasive respiratory culture nethods, first of all, by
geographic location. W see the total nunber of pathogens
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for all nethods conbined is 346, and it was 156 in Europe,
190 in the United States.

The non-invasive cultures, sputum and endotracheal
aspirate, 148, and the majority of these cane fromthe
United States.

[Slide.]

In terns of invasive respiratory cultures, there
were 162 pathogens. You can see that nost of those
docunented by these nmethods cane from Europe, and the
met hods used are shown, and included protected specinen
brush, distal protected specinen, and broncho-al veol ar
| avage fl uid.

DR. ARCHER Do you have the breakdown on organi sm
by the various nethods?

| guess ny concern is that there is a high
percent age of Staph aureus identified as the cause of these
infections, which if that were obtained froman invasive
speci nen, would be nore attributable as a cause of
pneunonia. A lot of the studies that | have read show t hat
St aph aureus is no nore than 20 percent of a cause of
hospi tal -acqui red pneunoni a.

So, what | amwondering is, is if alot of the
St aph aureus was from an endotracheal specinen, which is
nmore likely to sanple just colonization rather than
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infection. Therefore, sone of the efficacy rates could be
expl ai ned by not eradicating Staph aureus, because it is not
really a pathogen, but is a contam nant, or a col oni zer,

whi ch woul d be nmuch nore difficult to eradi cate by any

t her apy.

DR. TALBOT: | think that is a good point. W
have the study report here. W can | ook for that
specifically if we can cone back to that question, M.
Chairman. | think you do raise a good point, Dr. Archer,
whi ch is that again, FDA has chosen clinical response in the
bacteri ol ogically eval uabl e popul ation as the primary
ef fi cacy paraneter

They may wi sh to comment, but our inference is
that again clinical response is the nore reliable paraneter
out cone paraneter, because sanpling of these patients at the
time of cure may encounter just the problemyou descri be,
whi ch is endotracheal tube col onization as opposed to act ual
persi stence of the pathogen in the |lower respiratory tract.

So, Dr. Reller, may we | ook for that information
and cone back if you wi sh?

DR. RELLER Pl ease, and while you are obtaining
that, Dr. Tal bot, could you refresh our nenmory on the
di stribution of organisns in the nosocom al pneunoni a?

DR. TALBOT: Yes, again, if you wll give a
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second, pl ease.

DR. RELLER | nean if you have it by Europe and
the States, if that is separated out, that would be great,
because it would be a surrogate for sputum versus
bronchoscopic attenpt at diagnosis pre-therapy.

[Slide.]

DR. TALBOT: This is not just a delaying tactic.
| did want to tell you what our evaluable criteria were
bacteriologically to try, as a prelude to the actual answer,
to give you sone reassurance about our criteria for
eval uability.

The basel i ne causative gram positive pathogen
could be isolated fromquantitative |ower respiratory tract
cul tures included expectorated sputum endotracheal
aspirate, or transtracheal aspirate at a count above 10°.
For protected brush specinen or distal protected specinen,
it was greater than 103 and for conventional or protected
BAL, it was greater than 10 It could al so be isol ated
frompleural fluid, transthoracic needl e aspiration, or open
lung biopsy. So, these criteria we felt were really quite
rigorous.

[Slide.]

This slide shows the distribution of nost

frequently identified pathogens at baseline in the two
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treatnent groups. There were 87 patients in the

bacteriol ogically eval uabl e patient popul ation for Synercid,
84 for conparator. The nunber of pathogens, of course,
exceeded the nunber of patients. Staph aureus accounted for
52 or 38.5 percent of the pathogens in the Synercid group,
and 55 and a simlar percentage in the conparator group.
There were small er nunbers of H flu, pseudonobnas aerugi hosa
and Streptononi ae.

W will have to | ook at the geographic
distribution of the specinen distribution. | ampretty sure
we have that in the study report.

DR. RELLER Dr. Talbot, | don't expect you have a
slide breaking this down, but did the Gram stain snear on
t hose speci nens, not the bronchoscopic ones, but the ones
fromthe United States, what role, if any, did that play in
interpreting the etiology of these pneunoni as?

DR. TALBOT: | will give you nmy response and then
ask ny colleagues to correct ne if | amwong, but the
Washi ngton criteria, greater than 25, less than 10, were
applied to the nore classic, potentially contam nated
speci nens, such as sputum or transtracheal aspiration.

We did not apply those to speci nens obtai ned by
the distal protected nethods.

DR. RELLER | amthinking nore in terns of one
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i sol ates organi sns, did they nean anything or not, and which
one in a mxture is the real culprit. Any comments on how
that was addressed in terns of designate a patient as having
pneunonia owi ng to Staph aureus, or whatever? | think one
of the questions Dr. Archer raised before, and | would |ike
sonme di scussion after these slides are presented, is this
the distribution of organisnms that you expect at the outset
for nosocom al pneunoni a?

DR. ARCHER | actually had the sane question you
did, and | guess the sinple question is, was the G amstain
used only to eval uate pol ynor phonucl ear versus epithelial
cells or was it also used to | ook for bacteria in the
speci nen?

DR. TALBOT: The criterion was the col ony count
gr owt h.

DR. ARCHER  So, you didn't actually | ook at the
speci men for what Gram stain characteristic of organi sns was
seen?

DR. TALBOT: Fortunately, | have the study |eader
and ny co-project |eader here. Yes, there had to be
evi dence of gram positive organisns on the stain, and in
fact, this was a selected population in the sense that it
wasn't just all conmers with nosocom al pneunonia who were

enrolled. There was a specific effort made to identify
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t hose who were like to have gram positive pneunoni a, because
the focus was to study patients with gram positive
pneunoni a.

DR. ARCHER | think this is an editorial conment.
This is what Dr. Judson said about skin and skin structures.
| think hospital -acquired pneunonia is the nessiest bag of
all, and trying to decide what organismis causing infection
by what ever study you look at is very difficult, and | don't
know that a cutoff of 10° endotracheal aspirate necessarily
tells you it is a colonizer versus an infector, but | don't
know a better way to nmake that assessnent, and | think it is
still going to be a very--if you know a way to tell what
organi smis causi ng hospital -acquired pneunonia, | think we
woul d all be--1 think it is very difficult, but I think this
is fairly high for Staph aureus from other studies that I
have seen that have | ooked at protected brush.

DR. TALBOT: You are correct, and it is because of
the way the patients were attenpted to be enrolled, and just
again as an editorial note, as you have nentioned, this was
a global study and |I could inagine that the discussion we
woul d be having with MCA woul d be very different, nanely,
you know, why are those Anericans doing all those sputuns.
There really is a very different approach to diagnosis of

this entity in the U S and Europe, and that's reflected in
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the types of specinmens which are obtained here.

My inpression is that a |lot of ICU physicians are
rel ative agnostics wth regard to the ability to define a
bacteriologic etiology of this process, whereas, in Europe,
in fact, they rely heavily on the invasive nmethods and feel
that they can delineate an etiol ogi c pat hogen.

DR. RELLER  Nonetheless, in these patients, even
t hough there was an attenpt to get gram positive pneunobni as
because of the spectrumof activity of the drug, the
investigators felt conpelled 90 percent of the tine to add
aztreonamto their therapy.

DR. TALBOT: Yes, that is correct, and | think
that that is reasonable. These patients have a very high
nortality which can approach 50 percent. It was 25 percent
in these studies. It would not be clinically or ethically
justifiable in nbst settings to initiate specific therapy as
opposed to broader spectrum expectant therapy, so | think as
soneone nentioned, Dr. Norden perhaps, we woul d not have
been able to do the study if it had been Synercid versus
vanco.

W attenpted to elimnate sonme confoundi ng by
choosi ng aztreonam as the agent to be given in conbination
with the primary study drug, because aztreonam has no

anti-grampositive activity. So, that was an attenpt to
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elimnate confusion in interpretation of the results.

DR. RAKOABKY: To respond back to Dr. Archer's
concerns, as well, we | ooked at the mcro criterion
differently, where we used greater than 10 epithelial cells
criterion as a contamnant for all specinens, and any
speci nen that grew three or nore organi sns was thrown out
unl ess there was a predom nance of one pathogen, and using
different criterion than the sponsor, we also had Staph
aureus as by far the nost comon pat hogen.

Qur nunbers are smaller, 36 in the Synercid arm
and 41 in the conparator were fully evaluable for Staph
aureus, and then the gram negatives are conparable to what
RPR has. So, using different criterion which again are
debat abl e either way, but simlar nunbers canme out in the

l ong run even though a | ower percentage.

DR. ARCHER Right. That still doesn't
necessarily establish it as the etiology. It just neans it
grows really well in the upper respiratory tract as a

col oni zer.

DR. RAKONBKY: Good point.

DR. ARCHER But | don't any other better way to
make the assessnent.

DR. PARSONNET: | have a quick question. A

proportion of aztreonamis created by the liver, and | was
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wondering if you had any sense of whether Synercid changed
the serum |l evels of aztreonamin the patients that had both.

DR. TALBOT: | ampleased to turn the m crophone
over to Dr. Rhodes to answer that question. W certainly
did not assess aztreonam | evels, but Dr. Rhodes can comment
on the possibility of a pharnmacokinetic interaction. |
think I know the answer, but | amgoing to | et himcoment.

DR. RELLER Dr. Tal bot, while Dr. Rhodes is
com ng forward, nmaybe you could search the database. W
will be comng to the adverse effects.

DR. TALBOT: GCkay. It takes ne two indications,
but | learn eventually.

DR. RHODES: | guess the answer to the question is
we don't have any direct neasurenents of plasma increases,
but | don't believe that it is a 3A4 substrate, so there
woul dn't be a nmetabolic interaction. Wether there is an
interaction in terns of biliary excretion, | don't think I

could answer that at the nonent.

DR. RAKOWSKY: | can throw out ny adverse event
slide if you want. It may be a little nore concise.
DR. RELLER W will |look at both. W want to

address this thoroughly. That is half of the equation
having to do with the question.
DR. TALBOT: Wile we are getting this slide up,
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we can answer Dr. Archer's question, but | amgoing to have
to do it verbally. | apologize. Pathogens were identified
by a nunber of nmethods. Focusing specifically on Staph
aureus, in ternms of blood cultures, this is in the
all-treated popul ation, 9 pathogens of 173 were identified
by blood culture in the Synercid group, 8 of those were

St aph aur eus.

For the conparator group, it was 22 pathogens of
173, 18 of those were Staph aureus. For protected specinen
brush, 39 pathogens were identified in the Synercid group,
16 of those were Staph aureus. |In the conparator group, 24
by protected speci nen brush, 9 were Staph aureus.

For distal protected specinen, 5 pathogens, 3 of
whi ch were Staph aureus for Synercid, 7 pathogens, 2 of them
wer e Staph aureus for conparator.

For broncho-al veol ar | avage fluid, 46 pathogens
for Synercid, 11 were Staph aureus, 41 pathogens for
conparator, 11 were Staph aureus.

For sputum and transtracheal aspirate, 72
pat hogens in the Synercid group, 30 were Staph aureus; 76
pat hogens in the conparator group, 29 were Staph aureus.

So, there was a high frequency of isolation from"good"
speci nens, and in the sputum and tracheal aspirate group,
t here was a bal ance.
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Al ex, do you want to go first?

[Slide.]

DR. RAKOANBKY: This is for the non-venous adverse
events. The overall related to Synercid was 26 percent, and
the conparator, 6.1. W listed the three nost common
systens involved by just the skin and nuscul ar system and
t he nunber of deaths is listed as is above.

DR. RELLER Alex, this is assum ng that
approxi mately 90 percent of both arns have aztreonam
present ?

DR. RAKOWBKY: Yes, there are conparabl e nunbers
of patients who had aztreonam continue for approximately the
medi an nunber of days, as well.

DR. RELLER Wiich is the majority of thenf

DR RAKOWBKY:  Yes.

[Slide.]

This slide deals with venous adverse events, again
| ooking at the patients who actually had a peripheral I|ine,
it was 42 percent for Synercid and 28 for the conparator
D scontinuations are as follows: 15 and 9.5. This
di scontinuation was not related to study drug,

di scontinuation is listed here.
DR. TALBOT: Thank you, Dr. Rakowsky.
[Slide.]
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The one point | want to nention here is that there
was an i nbal ance in the reporting of rel ated adverse events.
Dr. Rakowsky nentioned that, which is 26 versus 6. Wen we
| ook at all adverse events, non-venous events, and | am not
speaking to this slide at the nonent.

When you | ook at all adverse events in these two
groups in this study, 96.7 percent of Synercid patients and
93. 2 percent of conparator patients experienced one or nore
adverse events. So, the conparability in the all-event
group and the inbalance in the related group does make us
wonder whet her there was sonme reporting or, in fact, for the
vanconycin arm W don't know, can't be sure, but we
haven't seen that sort of inbalance el sewhere to such an
extent.

DR. RELLER  Any further discussion in this
regard, efficacy and safety of this conpound in conbination
wi th aztreonam for hospital -acquired pneunoni a?

Question 3(a). Do the data support the claimin
safety and efficacy for hospital -acquired pneunonia for
Synercid in conbi nation?

Those who believe that the data do support the
claim please raise your hand.

[ Show of hands. ]

DR. RELLER  Ei ght.
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Those who do not?

[ Show of hands. ]

DR RELLER  Two.

Ei ght and 2. Fine.

The hospi tal -acqui red pneunoni a, does the
comm ttee recomend approval of Synercid for this
i ndication? M understanding is hospital -acquired pneunoni a
in conbination with a gram negative agent.

DR. CHHKAM: Right. There would be wording in
t he | abel .

DR. RELLER  Sonet hi ng al ong those |ines.

DR CH KAM: Correct.

DR. RELLER  Those who reconmend approval, please
rai se your hand.

[ Show of hands. ]

DR, RELLER  Seven.

Those who reconmend agai nst approval, please raise
your hand.

[ Show of hands. ]

DR. RELLER  Three.

The vote is recommend approval 7 yes, 3 no.

Question 4. Vanconycin-resistant Enterococcus
faeciuminfections and the efficacy in a wide range of sites

of infection of Synercid in non-conparative studies.
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Carl .

DR. NORDEN: (Obviously, we have |left the hardest
for the end. The reason | think this is so difficult--and I
amsure it is obvious--is that there is no conparator. So,
we are | ooking at rates of success in nultiple different
indications, and we are also left with two different sets of
nunbers, the FDA nunbers, which are substantially | ower
overall than the conpany's nunbers.

I f you |l ook at them the FDA's nunbers--1 tried to
do this again, putting it all together, which probably isn't
valid to pool everything--is about 50 sonme-odd percent, and
the conpany's is about 70 sone-odd percent.

You say 50 percent isn't very good, 70 percent is
a lot better, and I don't know where the truth lies. | nean
| don't know which is nore realistic. | think sone of the
FDA criteria for evaluability are questionable, things |ike
renmoval of a prosthetic joint being considered a failure. |
t hi nk sone people would argue it is standard of care.

Renoval of the catheter.

Those aren't a lot of patients, though, so | am
not sure they would change things dramatically, and | think
the problemis nore of evaluability, and fewer patients
eval uabl e by the FDA

| think all of us who are taking care of patients
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and G VREF infections feel, one, they are very hard to

eval uate, and two, that we don't have enough good agents,
and | think if we were to take m nocycline or

chl oranpheni col, which are our two agents now, that we
probably woul dn't do any better, and we m ght have the sane
difficulty evaluating them

So, | guess | would really in a sense like to
throw this back--1 told Dr. Murray | was going to do
this--and try to get her sense fromthis data, do you think
Synercid has really nmade a difference, and can we really say
anyt hi ng, because | know where | cone down enotionally on
this, it is clear.

DR. MJRRAY: It is much easier to | think have an
enotional reaction, and | have the sanme reaction. | think
it is very difficult to tell other than in endocarditis
where a drug is working in this organi sm

On the other hand, | certainly get a lot of calls
on severe infections that aren't responding to other
antibiotics, and | think the need is there, and | woul d want
to have the drug available, and I think as was said for
penicillin-resistant pneunococci, one has been waiting sort
of to have this drug nore available, but | think in many
patients, it is difficult to tell for the problens that I

went through this norning.
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DR. NORDEN: Can | just add one nore thing that |
t hi nk encouraged ne, and | think Dr. Rakowsky's anal ysis was
really very helpful, and that is the nunber of patients with
negati ve blood cultures in the uneval uabl e group, but prior
to either stop it at the tinme they were discontinued or at
deat h.

| saw your caveat about the resins and not know ng
whether this is just residual Synercid in the blood culture
bottl es and whether it inactivates it, but sonehow | don't
think that is really the issue.

| cane out again with sonething |ike 85 percent of
the patients having sterile blood cultures, and that is to
me inpressive. So, | think that is probably to nme in sonme
ways the best indication of efficacy that we have.

DR, RELLER Dr. Murray, did you intend to say
t hat we have been | ooking a long tine for this conpound for
pneunococci ?

DR. MJURRAY: No. That statenment was made earlier
by Dr. Chesney.

DR. RELLER The reason | raise that is to get
everything out on the table. | nean clearly in this
guestion is the issue that is a followp to the neeting
having to do with drug devel opnent for resistant organi sns

and where, although the anchors of the regul atory process
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are safety and efficacy, there is al so the understandi ng
that there are infections that have devel oped over the years
for which we have a few or no agents.

It is realistically in the equation bal anci ng
safety and efficacy, but | wanted to nake sure that if we
are taking that into consideration, that we clearly
delineate where it needs to be taken into consideration
owi ng to paucity or total |lack of agents of approved
ef fectiveness.

Resi stant Streptococcus pneunoniae for a drug that
has the pharmacodynam cs to treat CNS infections is one
thing, but in other sites, another issue. Do you agree?

DR. MURRAY: | just neant that people have been
waiting for it to be able to have access to a drug with
activity at least in vitro without having to go through a
great deal of paperwork that would be required to put a
patient on the protocol.

DR. RELLER  For pneunococci ?

DR. MJRRAY: No, for enterococcus. | was trying
to make analogy to a statenent that had been said earlier
t hat peopl e have been waiting for the drug. People are
waiting for this drug whether it is enotional or based on
data. It is based on | think in vitro and need for a

conpound.
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DR. RAKOABKY: For vanconycin-resi st ant
Ent erococcus faecium  Thanks.

DR. CHESNEY: Can | just clarify since | made the
pneunococcal statenent? | understand what you are saying.
VWhat | neant to say was that the nore we deal with highly
resi stant organisnms, the nore eager we are to have
addi tional antimcrobials available for our armanentarium
W al ready have sone for pneunococci for sure. W don't
have any for VREF.

DR. RELLER | amfully aware and concerned about
resi stance, but | think of Franklin Roosevelt's statenent,
sonet hi ng about we have nothing to fear but fear itself, and
to raise the specter that every infection, there are no
treatnment options, | think concerns ne.

DR. PARSONNET: | just have one coment. | think
that the efficacy of this is not as great as everybody would
|l ove to see it, but then oxacillin was only 50 percent
ef fi caci ous and sonething in these studies, so | think
efficacy was pretty toughly stated in these studies.

There is no conparator, but it would be nice to
have a conparator. So, | agree that people are waiting for
this alot, and I am sure that nost people around here have
used this drug and are waiting to try to be able to get it

nmore easily. | guess that's all | had to say.
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DR. RELLER One of the issues that conmes up for
this indication is attributable nortality. Dr. Mirray, do
you have any further comments on what these resistant
enterococci contribute to the norbidity and nortality in
patients fromwhomit has been isol ated?

DR. MJRRAY: Again, the experience is totally
anecdotal, and in ny hospital, we don't have a high
percentage, so | amnot seeing all comers, and | am sel ected
out as sonmeone to call when there is either endocarditis,
enpyema that continues to grow the organismw th pus despite
t ubes, psoas nuscl e abscesses that were polymcrobial to
begin wwth that are now solely VRE that are going irrigated
and drai ned, and have been irrigated daily for 10 days. So,
| get that call, | get that spectrum

So, the patients | hear about are selected for
those in which the organism has nade people ill. | think if
you | ook at studies in the literature, you can find answers
on both sides of the table, and one of those studies was
shown with the attributed nortality of 37 percent. Another
study did not find it wwth an increased nortality.

So, | have trouble interpreting the literature and
my own experience is highly biased for those in whomit is a
truth pathogen, and so | think it depends. Yes, sone
patients it really is an infection, and sone patients, | am

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

sure sone of them nobst probably, perhaps nost of the
nmonom crobi al bacterem as perhaps do not need to be treated.
| am sure sone of the urinary tract isolates would
not need to be treated, but other isolates definitely I
think do need to be treated. This drug, how much difference
it will make, | think I don't know, but | think those
patients, there is certainly a population that needs to be
treated, would benefit fromtreatnent.

DR. RELLER  Thank you.

O her coments? Dr. Lunpkin.

DR. LUWPKIN:. Could I ask a question of the
commttee? | want to go back to sonmething that Dr. Norden
said when he was | ooking at this, because | think at the end
of the day, the enotional aspect here is inportant and it is
sonething that we are very interested in hearing. | think
it is something we probably all share who are in this room
today and part of this discussion.

We, at the end of the day, are going to have to
have to base a decision on the veracity of the data. | nean
if you think a drug needs to be avail abl e because you want
it, that is one thing. If you think it should be available
because the data establish the safety and efficacy of the
drug, that is another, and | think that is one area, and to
try to get us back on focus to the |atter question that |
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put to you, Dr. Norden said earlier that he felt that the
strongest evidence of efficacy in the data for this were in
t he negative bl ood cul tures.

| guess the question | want to ask to you, do you
as a conmttee see clearing of bacterema as a clinical
benefit? | nmean is there an efficacy within that el enent
fromthe spectrumof patients that you see here that that is
a clinical benefit, or is that a surrogate for a clinical
benefit that is yet to be established?

DR. NORDEN: | think it is a good question.
think it is probably a surrogate. On the other hand,
think it's bad to have bacteremia. It is an obvious truism
| think that Dr. Miurray's comment about attributable
nortality is correct.

| nmean it is very hard to define attributable
nortality in any infection, but again, it is probably not--I
mean you can't believe that being bacteremc with
enterococcus is helping the patient. | think that clearing
bacterema is, for me, not so nuch that this is a wonderfu
clinical thing necessarily, but it is a marker that the drug
i s doi ng sonet hi ng.

You know, it's like the white count in
Pneunococcal pneunonia going down. That isn't what is
maki ng the patient better, but it is probably a good
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surrogate. So, | would be confortable with that, but I
t hi nk ot her people may have different or other thoughts.

DR, RELLER  Dr. Judson.

DR, JUDSON: | think | mght differ in that again
the natural history is so variable, and yes, lots of these
peopl e do get better w thout anything.

DR. MURRAY: Although this study I think did
restrict thenselves to two or nore positive blood cultures,
is that correct?

DR. TALBOT: That was for the bacterem a of
unknown origin category, and the comments about the nunber
of eval uable patients which were nmade earlier in terns of
the traditional indications are relevant here, too.

W nmet with the advisers whom| nentioned earlier
just about two years ago, and the consensus was to try to
define a subpopul ation of patients in which it was clear
that the organi smwas produci ng di sease, and then try to
ascertain response.

So, our bacteriologically eval uabl e popul ation, as
| described to you at the beginning, we really tried to be
sure that these patients did not just have the single
positive culture. These patients in each indication had
clinical signs. They had usually nultiple positive
cultures, nmultiple positive cultures over tine.
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They had cultures close to the tinme that Synercid
was initiated, and then we foll owed them and assessed
response after that. So, | really feel very confortable
that this bacteriol ogically eval uabl e popul ation, especially
for sonme of these indications, represents one in which we
can ascertain a response.

DR. SOPER. Do you know how many patients or did
you have any patients that rel apsed, in other words, they
had negative blood cultures, but then they relapsed with
bacterem a?

DR. TALBOT: Yes, that did happen, and when we
reviewed--in our review process, as | alluded to earlier, we
had in front of us all the culture results for every
patient, so although we | ooked at a test of cure w ndow
there to match up with the clinical response, we | ooked
beyond that, and if it was clear that, in fact, there was
very shortly after the test of cure w ndow a positive
culture, we would consider that patient a failure.

We also did | ook at |ate recurrences of which
there were sone. W separated those--and | think this is
per haps another difference with FDA--we separated those out
because certainly there are host factors, as well as
antimcrobial factors that could affect recurrence, if |

have expl ained nyself clearly. It could be continued on,
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drai ned abscess, or what have you.

So, we did have sone. | have the nunbers here.
It did not materially affect the overall response rates.

If | could nake one nobre comment, just a
clarification. Dr. Norden, if you were | ooking at the
nunbers in the briefing docunent for the response rates for
us and FDA, there was | think a m scomuni cation there.

Al ex, please add in if you want, for Study 301, in
particul ar, the FDA response rates quoted reflected the
overall response in the bacteriologically eval uabl e
popul ati on.

As | presented today, we feel that that is the
nmost conservative popul ation. Wat was quoted in the FDA
bri efing document was clinical response in the clinically
eval uabl e popul ation, and I can show you, if you want to
line up the equival ent responses in populations, that in
fact, in 301, both our evaluability rates and our response
rates are really quite cl ose.

DR. RELLER  Dr. Rakowsky.

DR. RAKOABKY: | agree with Dr. Tal bot on that
point, and to respond back to Dr. Soper, | guess the
question is do you have a rel apse after a patient has been
off Synercid in terns of a positive blood culture.

At |east for Study 301, for the bacterem as of
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unknown origin, there was no such case where a patient was
actually taken off of therapy and then five days or nore had
a relapse of a positive culture. The failures that | did
find in the bacterem a of unknown origin category were all
persi stencies throughout the entire course of therapy.

| ama little nore hazy about the 398-A and B, but
for 301, there weren't any of those.

DR. RELLER  Dr. Lunmpkin, | think |I speak on
behal f of the conmttee that we wish to stick to safety and
efficacy in evaluating this conpound, but we have been
denied by the nature of the beast to have the tools with
which to do that by conventional criteria.

Do you have sone suggestions on how we m ght
obj ectively go about this?

DR. LUMPKIN. We look at it from conventional in
the sense of | ooking at a conparative analysis. You know,

t he approaches that we have allow us several different ways
of doing well-controlled trials, and historic controls are
considered well-controlled trials in the way that we do

t hi ngs.

| think that is one of the ways that woul d be
hel pful to us here, but | enjoyed very much listening to Dr.
Murray this norning in trying to explain, trying to get a
grip on what the natural history of this disease entity is,
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because that is your historic control, and what you are

| ooking at is then it seens in a way the results of these
non-conparative trials in essence as conpared to the

hi storical control to the natural history of the disease.

| think this is the way we do approach things when
it is kind of the first batter up, as it were, against a new
indication, a new entity, sonmething that doesn't have a
conparator, and it would be interesting, | think, to hear
fromyour perspective how you |look at the results, the
clinical results and the m crobiological results of these
trials versus what you know of the natural history of the
di sease, and then have these patients benefitted.

DR. RELLER To follow up on that, there are a
couple of things that we m ght put out to the commttee for
di scussion and comrent. That is, do you feel from what has
been presented, including Dr. Murray's presentation, the
l[iterature, as you know it, that the nortality rates and the
outcones with this conpound differ substantially from what
one woul d expect historically, or is there overlap?

Anot her consideration in trying to get at it from
another angle is if this drug were to be recomended for
approval for VREF, it would becone the conparator.

s that a standard that you would |like to see for
the future, or is it not a hurdle, that you would like to
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have ot her things approved by? That is one item

A third way, and perhaps subjective, but what we
are asking, did the investigators think that this drug nade
any difference in their patients, do you have any data on
how many--this was an investigator- or a physician-driven
process, as | understand--that is, | have a patient who has
an infection for which I do not think there is good
treatment. This is a conmpound that may be effective. |
will go through the effort and work to obtain it at no
indirect or direct benefit--clarify this if | am
interpreting wongly--and then maybe the next time, after
having the experience with that patient, | would have
anot her patient and maybe a second or a third--1 know there
are not many that have a whol e series--and did you get
multiple requests, and was there an assessnent of whether
the investigator felt that if they saw a patient like this
again, they would feel conpelled to offer that patient the
benefit of therapy?

DR. TALBOT: W are not driving the energency use
program It is driving us at the nonent.

[Slide.]

| showed you this slide before. These are
spont aneous requests. W are not soliciting requests.
mentioned to you that the nunber of patients enrolled in the
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fourth quarter of |ast year was about 100 to 120 a nonth.
The nunber of requests we get is probably 170 to 180.

| alluded also to the fact that |ast nonth we
recei ved 188 requests, 130 patients were enrolled, and thus
far this nmonth, for a 30-day nonth, we would be going at a
rate of 180 approvals.

The best exanple | can give you is that M.

ol dberg here is a nenber of our energency use team and
when offered the opportunity to come to Washington or to
stay and enroll patients, she decided to join us. It is
just a trenmendous anmount of work, and it is investigator
driven.

We have 800 centers. Sone of those centers have
only had sporadic cases, so we do not hear fromthem again.
O her centers have an endem c problem and we continue to
get requests. | can't say that we get requests for every
single patient who has VREF, but we do get repeated
requests.

Does that help with your question, Dr. Reller?

DR. RELLER In the endem c centers, you have 5,
10, 15, 20, 30 requests for a given center?

DR. TALBOT: Yes. | amhearing a yes from over
here. So, we are adding both new patients at existing
centers, and new centers daily.
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DR. RELLER  The experience is grow ng. Please,
comments fromthe comm ttee about assessnment of the
ef fecti veness presented versus the history experience given
the | ack of conparators.

DR. RAKOANBKY: Dr. Reller, you had nentioned
earlier about the historical control for nortality--and, Dr.
Murray, please correct me--as far as sizable studies | ooking
at VREF patients, nanely, faeciumpatients, and | ooking at
nortality, I amonly aware of two studies that enrolled nore
than 100 patients.

One was a CDC study by Shay, Montecal vo, Ml oney,
et al., where the nortality rate is conparable to what was
seen in this study, and the other one, unfortunately, was
Dr. Moellering & Linden, that presented Synercid data, so we
are really down to one non-center study with a n greater
than 100 that | amaware of, that you can say this is a
| arge study with at | east sone statistical power in terns of
nortality.

DR. MJURRAY: | think Mke Ednond was involved in a
study with Dick Wenzel, but the nunbers were snaller than
100, you are right, and that was the one with the 37 percent
attributable nortality, and one of the problens when you
look in the old literature, is what is defined in sone of
the studies |ooking at treatnent, and nost of them have
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| ooked at bacterema, is that many of themallowed a single
positive culture, details were not known. You didn't know
i f they had anot her underlying infection.

What was defined as adequate therapy varied al
over the place, sonme of which | would have thought were
adequate and sone | m ght not have thought were adequate.

So, | really can't give you ny opinion of what the
hi storical data really showin ternms of efficacy of other
agents.

DR. RAKOABKY: And al so from our opinion
endpoints are always inportant, and we have yet to find a
si zabl e study that used what we woul d consi der an
appropriate test of cure visit neaning five or nore days
out .

DR. MJRRAY: And all of those woul d have been--the
majority of those would have all been E. faecalis anyway,
even if | could give you an answer.

DR. TALBOT: May | comment, Dr. Reller, on this
slide?

[Slide.]

There are issues, of course, about what is
available in the literature. Probably the nbst data have
been reported with chloro, trying to use a sim|lar approach

in ternms of assessing clinical and bacteriol ogic response.
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The Hardal o paper | ooked at a popul ati on of 15
patients, and you can see that only 11 were eval uable.
Bact eri ol ogi ¢ response was assessed in 6 deaths.

Norris and Lautenbach fromthe sane institution,
my alma mater, but | had nothing to do with these studies,
of 42 patients, they found only 16 eval uable, and so a
clinical response and bacteriol ogic response of 57 and 73
percent, and simlar rates here.

Now, | want to highlight--and you could turn the
lights on--is that again these studies are very difficult to
interpret even when they attenpt to define clinical response
and bacteriol ogic response, because the popul ations differ.

One thing to renmenber in | ooking at our absolute
nunbers is that we had many, many patients with
i ntra-abdom nal infection, and that was the indication with
the | owest response rate.

So, if you think of a global nunber, of a sort of
gl obal response rate, it is being skewed by the
approxi mately 40 percent of patients with |iver
transpl antation and intra-abdom nal infection.

So, | think I would go back to the point that Dr.
Norden made, is having bacterem a good. | think we have
clearly denonstrated that the drug is capable of clearing

t he bl oodstream and certainly the clinicians with whom we
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speak feel that this is a clinical benefit.

Mortality, for all the reasons nentioned, is a
very difficult endpoint to assess. W considered doing
that, but except in very sel ected honbgeneous popul ati ons,
such as one Dr. Linden has studied, that approach woul d be
fraught with nethologic difficulty and the chances of
drawi ng the wong conclusions. It would be a very, very
difficult, if not inpossible study, to do.

So, although we do have sone exploratory data on
nortality, we really feel that the benefit has been shown by
all the points | concluded with in ny presentation,
including the ability to clear the bl oodstream

DR. PARSONNET: Just | ooking at the types of
infections that there were, bacterema, |ine infections,
endocarditis, abdom nal infections, bone, skin, and urinary
tract infections, it seens to ne that a lot of those, it is
very hard to know what the natural history is, and nmany of
those we see, we don't treat, and they get better, and we
just don't--especially urinary tract infections, line
i nfections, you pull out the |ine when you renove the site
of infection.

Endocarditis and bone infections, | amusually
less likely to think of as spontaneously clearing, and so
the fact that they have sone efficacy in those is
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interesting to nme, but | amreally interested in Dr.
Murray's sense about this, because of all the people in the
room | amsure you have the nost experience with this and
have seen the nost cases, and have heard about the nost
cases, so | amjust really curious about, in your opinion,
when you think about the efficacy agai nst each one of these
i ndi cations that they have | ooked at, whether in your
experience you think that this does work.

DR. MURRAY: Yes, being anecdotal, of course.
think it probably works for nost things except endocarditis.

DR. TALBOT: May | just comment? | really want to
enphasi ze the bacteriol ogically eval uabl e popul ati on. Wat
you say is true in many instances about spontaneous
reversion, but we nade assiduous efforts to ensure that the
bact eri ol ogi cally eval uabl e popul ati on i ncluded patients
with repeatedly positive blood cultures right up to the tine
of treatnent.

| would have to remind you this is not |like a
usual clinical series where an investigator woul d | ook back
and see what happened in a large group of patients, such as
they did at Penn.

These investigators had to call us to get the
drug. Now, | don't know if you would agree with ne, but |
have heard murnurings to this effect, you have to be pretty
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darned sure that you want to treat this patient before you

call us and have to go through the FDA and fill out all the
paperwork, submt the Cvs, fill out the drug shipnents, and
so forth

So, | think we are seeing patients whose

physi ci ans are convinced that they have real disease.

Dr. Norden, that nmakes sense?

DR. NCORDEN:  Yes.

DR. TALBOT: | amsorry, could | also coment? W
have Dr. Linden here who has treated over 100 patients,
primarily liver transplants wth intra-abdom nal infection,
but he has, in our investigator group, probably the |argest
experience, if the conmttee would like to hear his
comment s.

DR. RELLER  Dr. Linden, Dr. Christie, Dr.
Chesney, and while we are preparing that, | realize that
approval or not should not hinge on the efficacy in
endocarditis, but could you prepare the nunber of patients
w th docunented endocarditis, preferably with confirmatory
findings of valves involved, of what the success rate was.

| think back to the earlier data that Dr. Mirray
presented that penicillin/anmpicillin alone was in the order
of 30 percent.

So, Dr. Linden.
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DR. LINDEN: Thank you. M nanme is Dr. Peter
Linden. | amthe University of Pittsburgh Medical Center.
| amone of the co-directors of the liver transplant |CU

My comments, we have in the VRE era since about,
at ny institution, early 1991, and we do have in a way a
hi storical cohort. W didn't have the first avail able
Synercid until Cctober of '93 where we treated our first
bacterem c patient.

So this serendipitously provided a serial cohort,
if you wll, of patients who we essentially--and, of course,
many of these were liver transplants, in fact, 70 percent of
them were as opposed to 24 percent in a nmulticenter. So,
this is clearly predom nant surgical infection with severa
nmodal ities of therapy which are overl appi ng and, of course,
as we have said, infinitummake an interpretation very
difficult.

| al so have sone caveats, and this is 399 data.
This is data that was excluded in the nulticenter analysis
because it was purely retrospective, and | think the data
needs to be | ooked at in that |ight.

[Slide.]

So, we are tal king about a conparative period
begi nni ng January of '91, running out to COctober of '93, and
that is the control n equals 42, and these patients all had
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bacteremia with two or nore separate blood cultures or one
bl ood culture with a concomtant tissue site.

On the other side we have 20 QD-treated patients
begi nning in Cctober of '93 and running out to about
Decenber of '94, when the 301 trial began at ny institution.
These are the denographics and the clinical features, and as
you can see, if you can recall from seven hours ago | ooking
at the nmulticenter denographics, these are worse.

We have 85 percent and 83 percent transpl ant
reci pients and about 90 percent of those are |iver
reci pients. W have a 45 percent incidence of shock defined
as amno trail pressure less than 60 or pressor dependence.
Venti | at or dependence is extrenely high. Renal failure
defined quite crudely in terms of needing artificial kidney
support, and, of course, hepatic failure was also a bit
pl ayer here.

[Slide.]

These the primary sites of infection, and, of
course, we are selecting out an abdom nal transpl ant
popul ati on, so, of course, these are predom nantly
i ntra-abdom nal. The second nost frequent site was
bacterem a of unknown ori gin.

[Slide.]

Bacteriologic features. Interesting, at ny
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institution, the majority of our bacterem as, we are using
monom crobi al VRE bacterem as. There was no ot her bug
around. Here, we actually have 25 percent having

pol ym crobial bacteremia in the QD treated group, and 14
percent, and it falls still wthin the range that one was
famliar with, with vanco-susceptible enterococcal series,
the primary sites, of course, primarily being in the
abdonen, very often polym crobial.

[Slide.]

These were the other interventions. O course, a
whol e variety of antibiotics that these patients were
marinated in, unfortunately, for appropriate or
I nappropri ate reasons.

| should point out that there was a nmuch higher
use of vancomycin in the control group, and this could be a
conf ounder because this could act as a sel ector on therapy
and favor continued selection of VRE in the control group.

[Slide.]

O her interventions, of course, because this was a
conplex infection, the majority of these patients received
one type of sem -invasive or invasive procedure. Surgical
dr ai nage, of course, was the nost conmon, retransplantation
In fact, Dr. Murray alluded to a case where the patient had
a hepatectony and retransplantation and was cured, and we
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have had these instances, as well. So, it is a very conpl ex
m x of therapies, as well.

[Slide.]

These are the clinical and bacteriol ogi c outcones
| amgoing to refer to. The patients, |ooking just at
bl oodstream i sol ates, and these were not as refined and as
eval uabl e as the collection that the nulticenter trial was
filtered down to, we did see a |lower rate of persistent
bacterem a only defined as two or nore blood cultures with
VRE

In addition, in 14 and 23 patients, who had
followmup at the primary site, we did see a borderline
benefit towards not finding VRE in foll owp.

[Slide.]

| | ooked at two types of nortality, accrued
i n-hospital nortality, which as you can see are
prohi bitively high here, higher than | believe in the
mul ticenter trial, 65 percent versus 52 percent. O course,
the key row here is associated nortality.

In this study, | defined it as death within seven
days of VRE bacterem a, antenortem evidence of VRE tissue
infection prior to death, or a post-nortem exam which
denonstrated active infection. Again, that was in this very

small series with the caveats that | nentioned. W did
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percei ve sone benefit. The footprints | think are the
bacteriologic effects that we observed.

Thank you.

DR. TALBOT: Since Dr. Linden has broached the
issue or nortality, I wll just take a nonment of the
committee's tine to nake two nore points.

W firmy believe for the reasons nentioned that
benefit can be ascertained fromthe clinical response and
the bacteriologic response, the clearing of the bl oodstream
These are the usual paraneters applied to the types of
i nfections we studi ed.

W didn't study just VREF, we studied skin and
skin structure, UTl, the usual paraneters, but know ng that
nortality mght cone up, we did think about whether there
was any way to | ook at that other than through the data Dr.
Li nden present ed.

We couldn't figure anything out, but we made the
observation that, in fact, there was a substantial delay in
initiation of treatnment in this cohort, the entire cohort,
not Dr. Linden's cohort, and that is probably because in the
energency use setting, the investigator had to call us and
t hen get the drug.

So, we | ooked at the delay in initiation of

Synercid treatnent fromthe tine of the first positive bl ood
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culture. | have a curve of that, which I won't show just
now, but basically, there was a nedi an delay of five days
between the first positive blood culture and the start of
treatnent, which I think is I onger than would generally be
accepted clinically as appropriate, and sone patients went
quite far out.

So, a question we had was coul d that have inpacted
nortality, and those are the data that | would |like to share
w th you.

[Slide.]

VWhat we did is hypothesize that patients who were
treated earlier mght have a lower nortality than patients
treated after a |l onger delay. So, we exam ned patients who
had a delay in treatnment fromfirst positive blood culture
to Synercid treatnent of |l ess than or equal to three days,
and conpared it to those who had a delay of four or five
days, six days, seven days, and greater than or equal to
ei ght days.

We did this analysis of each population. | am
show ng you the clinically eval uabl e popul ati on here. Wat
you can see in this Kaplan Meier life table analysis is that
for patients who had a delay in treatnent of |ess than or
equal to three days, the accunulative nortality at 60 days
was about 65, 70 percent, if | amreading it correctly,
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whereas, for those who had a delay of eight or nore days,
the curves diverge rapidly with a rather large difference by
60 days, which is significant to the p 0.068 | evel.

Now, this is clearly an exploratory anal ysis, but
we think that it is biologically plausible. It was
sonething that intrigued us and m ght al so provide sone
i nformati on on which you coul d base your deci sion.

DR. MJRRAY: Barth, | need to go, but | wanted to
make one other comment, if | could before | |eave.

DR. RELLER Pl ease.

DR. MJRRAY: (Going back to Julie's question--1et
me rephrase that. | amconvinced that it works in sone
i ndi vi dual patients based on what is published and what |
have seen and what | have heard about.

My problemis which patients really need it and
are sonme of themgoing to die anyway, but | think | am clear
convinced that in specific patients that have been failing
to respond to other therapies and continue to be positive
cultures, that they do respond, but the overall thing is
conplicated by the fact that some will get better and sone
w Il die regardless.

DR. RELLER  Dr. Christie.

DR CHRISTIE: | want to talk about children and

infants again. | am concerned, because historically, in our
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institution, about 70 percent of the children who have
ent erococcal bacterem as are |l ess than a year of age, and
half of themare |less than three nonths, and half of that
nunber are actual ly newborns.

This raises concerns with regards to |Iike Synercid
di splacing bilirubin from banding sites and causi ng
hyperbilirubinema in these tiny infants, and there are al so
ot her issues that | worry about, as well, too.

| notice in these studies, none of them considered
patients that were younger than 18 years of age except for
t he energency use protocol of which there were 31 patients
enrolled, and I guess | wondered if there was any breakdown
in these 31 patients with regards to, say, for instance, the
site of VRE infection, the efficacy of Synercid in these
patients, any adverse events in these patients, are any
studi es being planned to | ook specifically at newborns and
children, and specifically, what would we do about | abeling,
because | would imagine that children with VRE shoul d i ndeed
get Synerci d?

DR. TALBOT: Yes, you raise many good points. W
are acutely aware of the nedical need in the pediatric
popul ation, and it is why we wanted to show you what we had.
Qur col |l eagues from FDA may wi sh to comment, but generally,

t he devel opnent approach would be to start in adults first
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and then nove to children.

| think that has been--in ternms of traditional
i ndications--1 think that has been a good approach here
because, in fact, we have defined the conjugated bilirubin
i ssue as an issue. W can now nention it in |abeling, that
is sonething we would definitely need to consider and have,
in fact, thought about in ternms of any possi bl e devel opnent
in the neonate with that being nuch nore inportant there.

So, we are anticipating pediatric devel opnent. W
need to take a stepw se approach and ensure that we are
addressi ng safety concerns, as well as efficacy.

In terns of the pediatric population, I wll show
you just a few slides we have here.

[Slide.]

This is the entire population. It shows you 31
total patients with five under the age of 6 nonths, equa
gender distribution. Duration of treatnment neans 16 days,
range of 2 to 41. Most were dosed at B hours.

[Slide.]

The sites of infections are seen here. | wll let
you just scan down these. Mst of these were bacterem a
causati ve pathogens primarily E. faecium

[Slide.]

Now focusing on the E. faecium popul ation, of

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



aj h

whi ch there are 24, you can see we still had sonme very young
infants, and I would nmention parenthetically that there has
been a case of VREF neningitis successfully treated with
Synercid. It has been published. The denographics and
other distributions are simlar here.

[Slide.]

Here are the sites of infections. |In this group,
we see nore intra-abdom nal infection than we did overall.

[Slide.]

Here are the success rates for VREF alone. 1In the
all-treated group, success was 54 percent, and failure
i ncludes indeterm nates, and in the eval uabl e popul ati ons,
very small nunbers, the rates are as shown.

[Slide.]

The overall response is very simlar here, 6 of 7.
In terns of adverse events, in these patients, the only
adverse events reported was basically one, which was burning
at the i.v. site. So, thus far, we have no evidence of any
signal in the pediatric population of a different adverse
event profile, but the nunbers clearly are snall

DR. RELLER  Thank you, Dr. Tal bot.

Dr. Chesney? No further comrent.

Yes, Carl.

DR. NORDEN: | have one nore coment because you
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rai sed as your second question, would one be willing to use
Synercid as a conparator, and ny answer would be yes, and |
think it would make eval uati on of other agents infinitely
easier, and it wll also | suspect help us to answer sone of
t he questions about history, natural history, who woul d get
better without it, but right now !l nean we really are

oper ati ng sonmewhat blindly.

DR. PARSONNET: Is it legitimate to say we are not
sure about the efficacy, but still say we would like to
recommend it for approval ?

DR. RELLER W will ask the question in two
parts, and you can vote as your mnd and heart dictate. It
al nost seens |ike a non sequitur, but | nean these are
conpl ex issues, and | think we have to give the
recommendation as we call it.

O her coment s?

The question. 4(a). Do the data fromthe studies
presented provide evidence that Synercid is safe and
effective for the treatnent in the sites that have been
studied--and then it lists a whole nunber of themfor
vanconyci n-resi stant Enterococcus faeci um

Those who feel that the data support denonstration
objectively of efficacy in these sites wth VREF, please

rai se your hand.
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[ Show of hands. ]

DR. RELLER  Three yes.

Those who do not feel that efficacy and safety
have been denonstrated?

[ Show of hands. ]

DR. RELLER  Seven. W have 7 no, 3 yes.

Part (b). Does the conmttee recommend approval
of Synercid for the treatnent of patients with
vanconyci n-resi stant Enterococcus faeciuminfections? Those
who feel that we should forward a recommendati on for
approval for this specific indication, please raise your
hands.

[ Show of hands. ]

DR. RELLER W need to have all the hands up
agai n, those who wi sh to recommend approval.

[ Show of hands. ]

DR. RELLER N ne.

Those who do not wi sh to recommend approval ?

[ One response. ]

DR. RELLER One. So 9 to 1 reconmendi ng approval
for VREF.

DR. LUWPKIN. Dr. Reller, can we ask what it is
bei ng approved based on for the record?

DR. RELLER  The question is what is the basis of
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recommendation for approval, and | think there we could
answer this crisply and we should just go around the table
and we can sunmmarize them

Dr. Soper.

DR. SOPER: | think traditional neasures are the
random zed clinical trial, which was not available for this
data set, and short of that, it is very difficult to say
with certainty that this drug is efficacious in the
treatnent of VRE, but the data certainly is highly
suggestive, and | think the requirenents are great and that
the risk-benefit clearly is in favor of approving this agent
for us, at which we are going to get nore infornmation about
in a better way, and | think even approving this facilitates
t hat .

DR. RELLER In the interest of tinme, please add
any comments that Dr. Soper has not already made in terns of
t he issues.

DR. CHRISTIE: There were variable infections of
vari able rates of efficacy denonstrated due to various
reasons. There was no conparator agent. This is the only
agent we have, that woul d be the best that we have, and I
guess there is an enotional reaction, as well, too. Taking
care of children, | would like to know that there is

sonet hing that we have that we could give to them
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DR. RELLER Dr. Wttner voted no, but do you want
to comment or just let your no be as it is, unqualified?

DR. WTTNER: | think the reason | voted no is
don't think the data denonstrates that there is efficacy,
and | think the drug is still avail able on a conpassionate
use, and | think nore data really needs to be generat ed.

Ri ght now the data is very, very equivocal

DR. RELLER  Thank you.

Dr. Chesney.
DR. CHESNEY: | was convinced by or felt convinced
by three issues. In reading materials before we cane here,

| agreed with Dr. Norden that there was clearing of
bacterem a. The second thing |I was convinced was Dr.

Tal bot's coment that blood cultures were positive until the
drug was begun, and then becane negative.

Nunber three, | was inpressed with Dr. Linden's
data, although they were imted. Those are ny three
reasons for voting as | did.

DR RELLER  Dr. Danner.

DR. DANNER: | have nothing to add.

DR RELLER  Dr. Parsonnet.

DR. PARSONNET: | have nothing to add.

DR. RELLER G ven the clinical inperative because
of suggestions in sone popul ations of efficacy, rather than
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doi ng nore of the sane, which would be an option under
conpassi onate use, it seened to ne that this was a mechani sm
to get a conparator to | ook at whether sonething is better
in the future, and to potentially not perpetuate a demand
that is not going to go away, it is only going to grow, and
to try to get the data we really want, but honestly don't
have in all areas at the present.

Carl .

DR. NORDEN: | have nothing to add. That is well
sai d.

DR. RELLER  Any ot her comments?

If not, | wsh to thank all of the presenters from
bot h Rhone- Poul enc and the FDA, also, for the vigorous and
conpl ete discussion. | hope we have answered the questions
adequately. It is two mnutes of 5:00. W wll adjourn on
time. Tonorrow norning, the closed session for the nenbers,
both consultants and voting nenbers of the commttee, begins
sharply at 8:30 in this roomin the norning.

Thank you.

[ Wher eupon, the 4:58 p.m, the proceedi hgs were
recessed, to resune in closed session on Friday, February

20, 1998, at 8:30 a.m]
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