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P-ROGEEDI-NGS
(8:06 a.m)

CHAI RVAN  RELLER: | would like to call
today's neeting of the Anti-Infective Drugs Advisory
Conmittee to order and begin the day wth
i ntroducti ons.

| am Barth Reller, Division of Infectious
D seases, Director of dinical M crobi ol ogy, at
University of -- Duke University. W wll begin our
introductions, inclusive of all of the tables, and
start at nmy far, far right, Dr. Metlay.

DR, METLAY: Josh Metlay, University of
Pennsyl vani a, Depart nment s of Medi ci ne and
Epi dem ol ogy.

DR YUH Lianng Yuh from Astra Zeneca.

DR, SHLAES: David Shlaes from Weth-
Ayer st .

DR TALLY: Frank Tally from Cubi st
Phar maceuti cal s.

DR. GOLDBERCGER: Mark Col dberger, Ofice
of Drug Evaluation IV, FDA

DR ALBRECHT: Renata Al brecht, D vision
of Special Pathogens and |nmmunol ogic Drug Products,
FDA.

DR SORETH: Janice Soreth, Division of
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Anti-Infectives at the FDA.

DR LEGGETT: Jim Leggett, oregon Health
Sci ences University.

DR, SUMAYA: Cro Sumaya, School of Rural
Public Health, Texas A&M University System Health
Sci ence Center.

DR. GLCDE: Mm d ode, Pedi atric
I nfecti ous Di sease, University of Col orado.

DR O FALLON: Judith O Fallon, Cancer
Center Statistics, Mayo dinic, Rochester, M nnesota.

DR RAM REZ: Julio Ramrez, Division of
I nf ecti ous D seases, Uni versity of Loui svil |l e,
Kent ucky.

DR TURNER Tara  Turner, Executi ve
Secretary for the Conmttee.

DR EBERT: Steve Ebert, Meriter Hospital
and University of Wsconsin, Madison.

DR BELL: David Bell, National Center for
I nf ecti ous Di seases, CDC.

DR PATTERSON: Jan Patterson, Adult
I nfecti ous Diseases, University of Texas Health
Sci ence Center, San Antonio.

DR. ARCHER: Gordon  Archer, Adul t
I nfecti ous D seases, Virginia Commonweal th University

in R chnond, Virginia.
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6
DR, CHESNEY: Joan Chesney, Pediatric

Infectious Disease at the University of Tennessee
Heal th Sci ence Center in Menphis.

DR WTTES: Janet Wttes, statistician,
Statistics Col | aborative, D. C.

DR MLLER Marissa MIller, National
Institute of Allergy and Infectious D seases.

DR ROTSTEIN  Col eman Rotstein, MMaster
Uni versity, Ham|ton, Canada.

DR GOLDVANN:  Don Col dmann, Pediatric ID,
Children's Hospi t al , Bost on, representing t he
Bact eri ol ogy and Mycol ogy Study G oup of N AID.

DR. TALBOT: George Tal bot, Tal bot
Advi sors, representing | DSA

DR. Rl CE: Lou Rice, Medi ci ne  and
Infectious Disease, CCeveland VA Hospital and Case
Western Reserve, representing | DSA

CHAl RMAN RELLER:  Thank you. Dr. Turner.

DR. TURNER  Thank you. The Food and Drug
Adm ni stration has prepared general nmatters waivers
for the follow ng Special Government Enployees: Julio
Ram rez, Steven Ebert, Jan Patterson, Celia Mxwell,
Cro Sumaya, L. Barth Reller, Alan Goss, Gordon
Archer, James Leggett, Jr., Joan Chesney, Celia

Christie-Sanuels, and Janet Wttes, who are attending
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today's Anti-Infective Drugs Advisory Committee
neeting on the approaches to developnment of anti-
m crobial agents for the treatnent of resistant
pat hogens being held by the Center for Drug Eval uation
and Research

A copy of the waiver statements may be
obtained by submtting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30 of
t he Par kl awn Bui | di ng.

Unli ke issues before a conmttee in which
a particular product is discussed, issues of broader
applicability such as the topic of today's neeting
involve many industrial sponsors and acadenic
institutions.

The Conmttee nenbers have been screened

for their financial interests as they nmay apply to the

general topic at hand. However, because genera
topics inpact on so many institutions, it is not
prudent to recite all potential conflicts as they

apply to each nenber

FDA acknowl edges that there may be
potential conflicts of interest, but because of the
general nature of the discussion before the Commttee,
t hese potential conflicts are mtigated.

Wth respect to FDA's invited guests,
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there are reported interests which we believe should
be nmde public to allow the participants to
obj ectively evaluate their conments.

Dr. Don Goldmann owns stock in Pfizer and
Mer ck. He is also a consulting contractor wth
Bi oSynexis and receives consulting fees from a |aw
firmrepresenting Novartis on a | egal case.

Dr. Joshua Metlay lectures and is a
scientific advisor for Aventis.

Dr. Col eman Rot stein serves as a
researcher and has contracts and grants from Pfizer,
Merck, 1COS, Schering, Weth and Fujisawa. In
addition, Dr. Rotstein consults for Merck, Schering,
Pfizer and Pharmacia. He also |ectures for Pharmacia,
Pfizer, Bayer, Merck and Fujisawa.

In addition, we would like to note for the
record that Doctors Catherine Hardal o, David Shlaes,
Liangg Yuh, and Chrisy Chuang-Stein from PhMRA, and
Dr. Francis Tally from Cubist Pharmaceuticals are
participating in this neeti ng as i ndustry
representatives acting on behalf of regul at ed
i ndustry. As such, these participants have not been
screened for any conflicts of interest.

Al so, Doctors Ceorge Tal bot, Denni s

Wal |l ace, and Louis Rice are participating in this
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neeting on behal f of the Infectious D sease Society of
Aneri ca. As such, these participants have not been
screened for any conflicts of interest.

| have one announcenent. If you wish to
enter a statenment for the record, coments on this
neeting topic nmay be submtted to Docket No. 02N 0047
titled "Developnment of Antibiotics for Resistant
Pat hogens. "

W have prepared a handout which is
available at the registration table. It's a blue
handout. Thank you.

CHAIl RVAN RELLER.  One rem nder. \Wen you
speak, tap the button on the bottom of your m crophone
that lights up the red ring.

If you are not at the table and already
have introduced yourself, please give your nanme and
position, if you cone to a mcrophone for the comments
fromthe group later.

Next we shall have an update on antibiotic
resi stance presented by Dr. Janice Soreth, Director,
Di vision of Anti-Infective Drug Products at the FDA

DR SORETH: But first Dr. Col dberger wll
make sone openi ng coments, | think.

CHAI RVAN RELLER: Ah, indeed, he wll.

Dr. ol dberger.
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DR. GOLDBERGER: Well, in the interest of

that, I will nmake ny remarks particularly brief today.
Basically, we would again like to extend
our welcome to Advisory Conmmttee participants,
invited guests, consultants, and nenbers of the
audi ence.
As | said yesterday, and it's certainly
still true today, the goal that we have is to ensure

that there is adequate antimcrobial therapy to neet

the therapeutic challenges that we face. In this case
today, we wll be focusing on primarily resistant
organi sms and, | think, some of the serious infections

that they are often associated wth.

Again, | want to enphasize, we view this
neeting as the beginning of a process. Thi s neeting
will be followed by a docket that wll be open, |
think, for at l|east 120 days for additional public
comment, and that will be followed then by at |[east
one other subsequent neeting to discuss perhaps in
nore detail both sonme of the issues that have been
raised here, as well as the issues that have been
raised in the docket, and other information and
comments that we receive from other groups.

| think we certainly believe that it is

appropriate to be flexible in the approach to products
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that add value, particularly in nore serious diseases
and, certainly, oncol ogy drug devel opnent and HI V drug
devel opnment certainly are good exanples of that, and
we believe that the developnment of agents for
resistant infections clearly falls into that area.

W do think that, as we consider ways to
expedite the devel opnent of such products, we nust
al so consider what approaches mght be appropriate
that would preserve the value of these products.
Fundanentally, we would like, if possible, to restrain
alittle bit the built-in obsol escence that does seem
at times to be a conponent of many new antim crobials
that are devel oped.

There are clearly a nunber of approaches
to devel oping drugs for resistant indications. There
are a nunber of situations that occur ranging from
drugs that are fairly toxic, intravenous only, that
are probably ideal for fairly limted situations to
oral and IV or oral only broad spectrum agents that
woul d be effective against resistant organi sns as wel |
as many ot hers.

The approaches that one mght take to the

devel opnment of products like that differ widely. At

today's neeting some of the suggestions we wll be
presenting will focus on a couple of aspects of this,
SAG CORP
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probably initially nore on an intravenous, nore toxic
type of drug.

W do not want to give the inpression
that, by any stretch, that is the only way to proceed.
W do feel, however, that that nmay be the best way to
initiate the discussion, with the understanding that
subsequently in forunms |ike this as well as in
interactions with industry, there will need to be
di scussi ons of the broader range of possibilities.

Thank you.

CHAIl RMAN  RELLER: Thank  you, Dr.
CGol dberger. Dr. Soreth.

DR SORETH: Good nor ni ng. Leo, if
could have the first slide, please.

| wanted to give an update this norning on
recent devel opnents and history within the FDA Center
for Drugs for devel opnment of products for antibiotic
resi stance.

By way of overview, | would like to
briefly sunmarize sone of the neetings that we have
had within the Center that cone largely in two
flavors, bot h gener al nmeet i ngs on antibiotic
resi stance and drug devel opnent, as well as specific
product neetings, talk about sone of the inportant

| essons |earned within those neetings, and finally
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talk briefly about what's new in 2002.

The reduction in norbidity and, here,
nortality from infectious diseases in the United
States in the past century is certainly one of the
great public health success stories. However, recent
trends are somewhat concerning. Next slide, please.

W know that bacteria wisely adapt to
pressures, one of them being the use of antibiotics.
So that the rise in resistant pathogens shown here
threatens to thwart or w pe out the gains that we have
realized in the previous century by leading to
untreat abl e infections.

So we've nmet and nmet again alnbst on a
yearly basis, sonetinmes tw ce yearly since 1998. Wen
we began in July of '98 a dial ogue, a workshop, a word
| heard a |ot about yesterday, the '98 July neeting
was a neeting between FDA and largely with industry to
get input on approaches to devel opi ng new products for
resi stant pathogens and to try to talk very seriously
about stream ining that process.

In COctober of '98 we expanded the
di scussion to nenbers of this Anti-Infective Advisory
Conmittee, to academa, to other public health
agencies, as well as other regulatory bodies and the

i ndustries whom they regulate, to define antibiotic
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resistance, to discuss the use of information |ike
phar macoki neti cs and phar macodynam cs in drug
devel opnment, to tal k about prudent use of antibiotics
so that we mght preserve or nmaintain those agents
that we already have on the nmarket that we wi sh to be
able to use for many years to cone.

Finally, in October of '99 we had our | ast
general neeting on antibiotic resistance, and this
dealt with a guidance, in this case a guidance on
catheter-related bloodstream infections which are
often associated with resistant pathogens, wth the
intent to encourage devel opnent of products in this
ar ena.

From the product-specific neetings -- Let
me just go back to that slide, Leo, please. Fromthe
product-specific meetings beginning with Synercid in
1998, Levaquin in Cctober of '99, Zyvox in April of
2000, and finally AugnentinES, January a year ago, |
think we gained a Ilot of know edge, and the
del i berations  of the Committee were certainly
inmportant in helping us to reach concl usions and cone
to an action that led to the registration of each of
these products sone nonths after the Advisory
Conmittee neeting. Next slide, please.

What were sonme of the inportant |essons
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| earned, both from the general neetings on resistance
as well as the product-specific neetings?

| think that we have found that regulatory
tools my encourage devel opnent and facilitate
regi stration. | think, particularly in the Synercid
del i berations, the use of surrogate markers in the
cl earance of bacteremia were an inportant tool, part
of Subpart H David Ross will go into a little bit
nore, that it enabled us to reach a conclusion that
this represented substantial evidence that would | ead
to the registration of Synercid for treatnent of
vanconyci n-resi stant enterococcus faeciuminfections.

| think that we recognize fully that
greater flexibility is sonmething that we all need to
have when therapeutic options are |imted and when
there are no approved drugs on the | andscape.

Novel approaches to study design need to
be considered always. The traditional way that
antibiotics for routine infections are devel oped don't
easily apply here, don't readily and quickly enable
conpanies to amass data to support resi st ant
pat hogens.

What are sone of these novel approaches
that we have used in the registration of the products

in the previous slide? Vell, | think with the
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devel opnment of Pharmacia's linezolid or Zyvox, we had
the luxury in the anti-infectives of having a dose
response trial, again in the setting of vanconycin-
resi stant enterococcal infections, when at the tine of
that product's developnent there were no proof
conparators, where we |earned that historical contro
is really difficult and that we mght gain an
i mportant body of data by enploying what | think in
non-anti-infective realns of drug devel opnent m ght be
used nore comonly, the dose response trial. But it's
not a one-size-fits-all gain.

VW recognize that, if one has a product
with a very narrow safety therapeutic margin,
sonmething like a dose response trial probably isn't
f easi bl e.

Furthernore, | think there are ethical
considerations that can be raised with dose response
trials, for the key in a dose response trial is to
pi ck pharmeki netically distinct enough doses that one
can hope to show a difference, while at the sane tine
picking a lower dose that is not a thinly veiled
pl acebo.

Enrichment strategies can help, and |
think we have seen this strategy work, particularly in

the realm of otitis nedia and the devel opnment of
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products for penicillin-resistant Strep. pneunoni ae.

W've talked at conmttee neetings |ike
this about what some of those enrichnent strategies
are in otitis, studying children under the age of two,
studying children with a history of difficult to treat
or many prior infections wth otitis, studying
children with siblings, children in daycare, etcetera.

Those strategies have helped, but again
it's not one-size-fits-all for all i ndi cati ons,
because | think, on the other hand, in the real m of
community acquired pneunonia, enrichnment strategies
haven't worked or they haven't worked as well, as
readily as they have in devel oping drugs for otitis.

Overall, we know that the total body of
evidence and everything that's in the package is
hel pful, and that includes experience from susceptible
isolates. They are an inportant part of the overall
picture, and tell wus something about how a drug
perforns as an anti-pneunococcal agent, as an anti-
st aph agent.

A strategy of what we like to think of as
wor ki ng backwards has hel ped, certainly in the arena
of MRSA, nethizone-resistant staph aureus infections,
where a product's developnent nmay include site

specific protocols, a pneunonia protocol, a skin and
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skin structure protocol

That's augnented by another wunbrella or
catchall protocol that would work backward from
positive cultures to the patients represented to have
t hose i nfections for overal | augnent ati on of
experience with a particular isolate. Next slide.

Wil e regulatory tools have helped, it is
still a challenge to accrue organisns. VW hear that
time and tine again from colleagues in the
pharmaceutical industry, and great resources are spent
to develop a drug for resistant pathogens, great
resources both when the claimis an in-class claim as
wel |l as out of class.

| think we need to think about that and,
as we recogni ze resources are limted, decide is that
is adirection that is wise to continue to go in.

As | nentioned, historical controls can be
used when there is no proof conparator, but they may
be -- they usually are problemtic.

Finally, nore data do not necessarily
equal better data. At the end of the day, if we have
1,000 patient experience, a 1500 patient experience,
but we really can't forma conclusion about what those
data nean, it's a very difficult position to be in,

both for drug developers, the investigators who
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participated in the trials, the patients who were
exposed to the nedication, and we as regul ators.

Bottom line, very sinply: V& recognize
that new drugs are still needed, as is preservation of
the already nmarketed ones. The pipeline is not
bursting with new products. VW need to nmaintain what
we have as well as try to encourage devel opnent of
new. Next slide.

Vell, what is new in 2002 with regard to
resour ces, surveil |l ance, educati on, and future
approaches, which I will only touch on briefly as the
final bullet is the subject of Dr. David Ross's talk

W have received at the FDA Center for
Dr ugs resour ces ear mar ked specifically for
antim crobial devel opnent and resistant issues, and we
intend to increase our staff who can deal with these.

W plan to augment our access to
surveillance information, in collaboration wth
coll eagues at the Centers for D sease Control as well
as with the private sector. The goal here is to
better approach anti-mcrobial drug devel opnent and
usage.

As far as education is concerned, we know
that we have to target both the health care

professional as well as patients, and we plan to
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address antibiotic resistance and prudent use in
product |abeling, and anticipate an inpact on
pronotional material.

W are cognizant of the fact that nore
information in package inserts are not the sole
solution to getting information out about antibiotic
resi stance and antibiotic utilization, but feel for us
it's an inportant first step.

I n Sept enber of 2000, the Federal Reqgister

had a proposal to anend regul ations that would require
all systemic antibacterial products intended for human
use to contain additional |abeling information about
t he energence of drug resistant bacteria.

The intent here is to encourage physicians
to prescribe antibiotics only when they are clinically
necessary, and to counsel their patients about the
proper use of antibiotics and taking them as directed.

At this point the proposed rule has
recei ved conments. | believe those comments are in
the process of being collated, as we anticipate an
i ssuance of the final rule. Next slide.

A CDER effort 1is wunderway to develop
advertisenents on the prudent use of antibiotics, and
we envision a variety of media to do this, both in

print advertisenents in professional journals, patient
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| eafl ets, and public service announcenents, again in
col l aboration with other agencies |ike CDC who have
al ready been doing this for a nunber of years. Next
slide.

As to future approaches to anti-infective
devel opment for resistant pathogens, we recognize
fully that they require creativity and flexibility on
our part. W are cognizant of the Ilimts of
resources, patients, tinme and noney, that go into
devel opi ng an antim crobi al pr oduct , peri od,
especially an antimcrobial product for resistant
pat hogens.

As Dr. Turner nentioned at the outset of
this neeting, we welcome your coments, witten
comments, on approaches to anti-infective devel opnent
for resistant pathogens, and you nmay submt them to
Docket 02 -- | left out the N for Nancy -- 0047. Next
slide.

In summary, | think we have nade sone
progress in getting antimcrobial products registered
for patients with resistant pathogens, but clearly
nore are needed. W also need to preserve the
antibiotic treasures that we do have, t hr ough
education, through prudent use.

Finally, we recognize the need to strike a
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bal ance between available resources for performng
clinical trials and level of certainty in determning
ef fectiveness.

| thank you, and will turn the podi um over
to Dr. Ross.

CHAI RVAN  RELLER: Dr. David Ross is a
Medi cal Team Leader at the Division of Anti-Infective
Drug Products at FDA, and wll speak to us about
devel opi ng drugs for resistant pathogens: probl ens
and possibilities.

DR. ROSS: Good norning. | amgoing to be
speaki ng this norning about problens and possibilities
in terns of devel oping drugs for resistant pathogens.

I think one thing we want to enphasize is that this
is what is the continuation of a wde ranging
di scussion about how to deal wth this extrenely
serious public health problem

Let me first mention ny colleagues in the
Ofice of Drug Evaluation who have been working on
this area with me: Dr. Edward Cox from the D vision
of Special Pathogens; Dr. Brad Leissa who is now
working on bioterrorismissues; Dr. Jean Milinde; Dr.
Janice Soreth fromthe Division of Anti-Infective Drug
Products; Dr. Renata Al brecht from the D vision of

speci al Pat hogens and | munol ogic Drug Products; and
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Dr. Mark Col dberger fromthe Ofice of Drug Eval uation

V. Next slide, please.

What | would like to do is talk briefly
about some trends in antimcrobial drug resistance,
review briefly sone of the problens in devel oping
drugs for resistant pathogens -- and | know we w |
hear nore about this from our colleagues in industry
and from our colleagues at the IDSA -- and then talk
about one -- and | want to enphasize one -- possible
solution which is focused devel opnent.

It is not the intent that this serve as
the tenplate for all future efforts to devel op drugs
for resistant pathogens, but as one potential elenent.

Next slide, please.

l"ve just listed here sone resistant
bacteria that are of public health concern. This is
not intended to be an all inclusive list, but it's
some organisns that clearly represent a problem
Methicillin-resistant st aph aur eus; methicillin-
resi stant coagul ase-negative staph; VRE, nmultidrug-
resistant Kl ebsiella and Pseudonobnas as well as other
gram negative rods; and in the community setting
penicillin-resistant strep pneuno and rmultidrug-
resi stant nin-typhi sal nonell a.

| think it's inportant to renenber that
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there is interchange between these two environnents.
So these categories are somewhat artificial and wll
continue to blur. Next slide, please.

These are just sone prevalence and
i ncidence estimates of various resistant organisns.
Just as a note of clarification, | want to nention
that these bloodstream estinates represent nmy own
qui ck calculations from a paper by Ednond that was
published in CD a few years ago using a figure of
250, 000 bl oodstream i nfections per year.

The point | want to make is that these
nunbers may seem at first glance |low, but the inpact
of these infections on the public health is
extraordi nary, because we don't have effective
treatnent or what we regard as very good treatnents
for a lot of these patients, and these are, obviously,
transm ssi bl e pat hogens.

In the briefing package | also presented
sonme very, very, very crude estinmates drawn from Dutch
data of the burden of disease due to resistant
pat hogens. One thing I would like to enphasize is
these are alnost certainly, as are these, extrene
underestimates, and we | ook forward to nore definitive
robust anal yses from our coll eagues at CDC

| think, even given the conservative
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nature of these estimates, this is clearly a bad
probl em Even when you have a |ow preval ence -- for
exanpl e, for fluoroquinolone-resistant gonococcus --
this translates into a substantial public health
problem Next slide.

It is not a static problemeither. W all
know it's getting worse. This is a slide that people
have seen not only in this presentation but in a
nunber of others a variety of times. One thing | want
to point out that's mssing fromthis slide, which is
gramnegative rods. | would |Iike people to keep that
in mnd as one conponent of the resistance problem
that we need to address as we nove forward in our
di scussions. Next slide.

Vell, in response to this, the Public
Heal th Service convened a task force chaired by CDC
NIlH and FDA with input from other Federal agencies and
ot her stakeholders to deal with this crisis. There's
a nunber of conponents to this action plan.

There i's preventi on, research
survei |l l ance, and product devel opnent. Under each of
these el enents there are a nunber of action itens, and

| want to just cite two for product devel opnent.

One action item 82, calls for
streamining the regulatory process. "1l  just
SAG CORP
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mention here that the action plan is -- The report and
the action plan are available on the CDC s website and
on the FDA's website, if people would like nore
detail s.

Anot her action itemthat's quite inportant
is identifying ways to pronote the devel opnent of
priority antimcrobial resistance products, Action
Item 80. This includes incentives. Wile we will not
explicitly be discussing incentives today, that's
clearly one conponent that needs to be considered in
any response to this problem Next slide, please.

What are the regulatory tools that we have
at hand right now to inplenment the product devel opnent
aspect of the response to resistance? Well, briefly
these are -- and I'Il go into these in nore detail --
Subpart E, Subpart H, fast track, and narket
exclusivity, and I'Il talk about what each of these
mean in a mnute.

| want to make the point that these are
intended to deal with -- These are witten in a fairly
general way that allows us to apply them to
antim crobial resistance. They are not, in and of
t hensel ves, explicit economc incentives except for
mar ket exclusivity. Next slide, please.

Subpart E -- and I'Il forgo citing the CFR
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section, although that is really one of the joys of
being a bureaucrat -- is intended to address life
threatening and severely debilitating ill nesses. It
calls for utilizing risk-benefit analysis in the
deci si on maki ng process.

It pronotes early consultation between the
FDA and pharnaceutical sponsors as well as increased
conmuni cation, which can be crucial in a successful
devel opnment program and, finally, provides for earlier
approval in the drug devel opnent process than one
traditionally sees. Next slide.

Subpart H  which is also known as
accel erated approval, addresses serious or life
t hreat eni ng di seases and targets agents that provide a

meani ngf ul therapeutic benefit over existing therapy.

One major feature of Subpart H is the use
of surrogate endpoints as the basis for accelerated
approval, and this refers to surrogate endpoints that
are reasonably likely to predict clinical benefit.

I"d like to just take a mnute to talk
about that, because one focus of the discussion
yesterday was on surrogate mnmarkers that could be
useful in developnment of drugs, and | would Iike

people to keep in mnd that these narkers have both
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strengt hs and weaknesses.

They may allow us to devel op drugs nuch,
much nore rapidly. A classic exanple is the use of
H'V viral load in devel opnment of antiretrovirals, and
that's been extraordinarily successful.

It's inportant to Kkeep in mnd that
surrogates are just that. They are not direct
evi dence of clinical benefit, and you can go wong
sonetines or get fooled. Anot her classic exanple
occurred as the cardiac arrhythmas back in the late
Ei ghti es.

It was noted that there was increased
nortality in post-M patients who had an increased
nunber of ventricular premature contractions, and it
made sense that if you suppressed those VPCs, you
woul d reduce nortality. This led to the cardiac
arrhythm a suppression trial in which patients who had
been shown to respond to these drugs were random zed
either to the drug or to placebo.

t was argued actually that this mght not
be an ethical trial, that this was becomng the
standard of care, consensus standard, and therefore,
it wasn't ethical to a trial where everyone knew t hat
this was the thing to do.

In fact, the patients who were treated
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with anti-arrhythmcs had a markedly increased
nortality rate as well as cardiac arrest rate due to
arrhythmas, and this trial showed that VPCs as a
surrogate marker were not predictive of benefit. Just
t he opposite.

So we need to be careful about wusing
surrogate markers. They can be very hel pful, but they
are not clinical benefit or evidence of clinical
benefit in and of thenselves. For that reason,
Subpart H <calls for post-marketing confirmatory
trials.

If a clinical benefit is not shown, there
are provisions for expedited withdrawal. [In addition,
Subpart H also <calls for prior submssion of
pronotional materials and carries the potential for
restricted distribution and use. Next slide, please.

Fast Track designation, which is part of
t he FDA Mdderni zati on Act, conbines Subparts E and H

It includes a provision to accept for review a
portion of a marketing application prior to subm ssion
of the conpl ete package.

A final regulatory tool that is available
to us is market exclusivity. Wthout going into the
econom ¢ aspects of this in great detail, essentially

this is protection of a product from identica
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products being introduced in the market, and
represents an incentive for conpanies to spend the
noney to devel op a drug and get their investnent back

There's a nunber of different forns of
this: O phan Drug exclusivity which applies to agents
intended to treat a condition affecting 200,000
patients per year or |ess. This represents seven
years of stand-alone narketing exclusivity for each
indication for which it is approved.

Pediatric exclusivity: If a sponsor
perforns studies requested by the agency, six nonths
of exclusivity can be added onto other fornms of
exclusivity, such as patent protection.

Then finally, there's a form of
exclusivity called Wwxman-Hatch that provides for
three to five years of marketing exclusivity. Next
slide.

Now our job at the agency is to |ook at
the data and say do we think this drug is safe and
effective? But we cannot ignore the fact that, as Dr.

Andriole said yesterday, drugs are devel oped by drug

conpani es.

What are sone of the considerations that a
sponsor | ooks at when they develop drugs, and |I'm
going to talk about this very briefly. | know t hat
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again our colleagues from industry wll be talking
about this nore.

Sone obvious things to |ook at are narket
potenti al . How many patients have got the condition
that you are studying the drug for, and how long wl|
they be receiving the drug? There's a big difference
bet ween giving an agent for two weeks versus giving it
for the rest of a patient's life, an antibiotic versus
a chol esterol |owering agent.

What's the feasibility of doing a study?
How long will it take? How nmany patients do you have
to screen to get there?

How conplex is the trial? How nany
patients do you have to accrue? How hard is it to
accrue then? How do you docunent the diagnosis? One
thing to renenber is that, as opposed to nany other
therapeutic areas in infectious diseases, t he
di agnosis is generally established during the trial
It's not I|ike, for exanple, colon carcinoma where
patients may cone in wth the diagnosis already
est abl i shed.

Then finally, what's the devel opnent tine?

How | ong does it take to develop the drug, and what
is the regulatory review clock? Next slide, please.

In terns of market potential, | just
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wanted to briefly talk about this. The point | want
to make -- This is just a summary of data from INS
Health -- about 15 or so classes of drugs account for

hal f of all drug sales in this country.

Antimcrobials -- and this excludes
antiretrovirals -- account for about four percent of
all sales. So this is a small but critical portion,
but clearly, there are nany other therapeutic areas
that a pharmaceuti cal conpany nay choose to invest its
time, noney and resources in.

Furthernore, if you blow up this four
percent or you expand this four percent, | should say
-- next slide. This is data from Linda MCaig and
Janmes Hughes at CDC -- the mmjority of prescriptions
are witten for wupper respiratory tract infections,
and Dr. Thonpson showed this slide yesterday. Again,
this is fromten years ago.

The situation is probably about the sane
or nore extrenme today. The sort of serious infections
we're tal king about , meningitis, endocarditi s,
nosocom al pneunonia, represent a nmuch smaller portion
of this pie. Next slide.

In ternms of feasibility, | would like to
show sone results from a recent trial of community-

acquired pneunonia. This is not necessarily typical,
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but I think it's illustrative.

This trial enrolled 745 patients. 561 of
these conpleted the protocol. 191 of these had a
pat hogen i sol ated. 146 of these patients had
pneunococcal pneunonia or what we thought was
pneunococcal pneunmonia on the basis of sputum and
bl ood cul ture dat a.

In terns of who we really felt sure had
pneunococcal pneunonia, there were 54 patients who
were bacterem c, who had what we regard as definitive
evi dence of invasive pneunbcoccal disease. None of
these patients had a highly resistant pneunococcal
i sol ate.

So does this nean that those patients
aren't out there or this isn't a problen? O course
not. What it neans is that clinical trials that are
being conducted have difficulty capturing these
patients, and it's easy to understand why.

If there is a requirenent that patients
not be exposed to antimcrobials for a prolonged
period of time before entry, well, that's one nmajor
ri sk factor for pneunococcal resistance.

So even large controlled trials for common
indications -- Dr. Powers nmentioned yesterday that

there's about 4 mllion cases of CAP in this country a

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34

year -- may not be sufficient to obtain the sort of
data we would I|ike to get about treatnent of
i nfections due to resistant pathogens. Next slide.
In terms of dealing with these problens,
I"d like to consider four broad categories of drugs,
and these are not the way that we | ook at things from
a reqgulatory perspective but just -- this is a
convenient way of classifying drugs as far as their

applicability to the probl em of resistant pathogens.

Wiat I'd like to do is focus on new --
that is, unapproved -- drugs that are targeting a
narrow range of indications, category 3. Il want to

enphasi ze, this is not the only possible category that
could help address the resistance problem W are
going to focus on it today, but drugs in the other
categories could also be quite useful. Next slide.

Wat we would like to throw out for
consideration is looking at category 3 drugs, those
that have not been -- are not on the market yet and
have a potential narrow range of indications as
candi dates for focused devel opnent.

What do we nean by that? Devel opnent
specifically for serious indications due to resistant
pat hogens. Wiy focused developnent? This is called

for or mentioned in the action plan, and it may all ow
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marketing of agents that would not otherwi se be
devel oped, either because of toxicity concerns or
mar ket consi derati ons or other reasons.

The safety profile of the drug may
preclude a broader program and approval of these
agents may rely on Subpart H, using surrogate markers
and confirmatory trials with restricted distribution
and | abeling. Next slide.

What are sone of the characteristics of a
candi date agent for focused devel opnent?  Cbviously,
it should have activity against the resistant
pat hogen. There should be an absence of alternative
or conparable therapy for the pathogen, subject
pat hogen and subj ect i ndication.

The subj ect pat hogen and subj ect
i ndi cation should represent an inportant public health
problem and the safety information on the drug's risk
profile should support an acceptable risk-benefit
profile, assuming that there's going to be a Iimted
popul ati on exposure. That's why we are targeting
specifically category 3 drugs. Next slide.

| think it's helpful to quote here from

the rule for Subpart H that was published in the

Feder al Regi st er, which states that "t hese
procedures” -- that is Subpart E -- "generally reflect
SAG CORP
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the recognition that physicians and patients are
generally wlling to accept greater risks or side

effects from products that treat |ife-threatening and

severely debilitating illnesses than they woul d accept
fromproducts that treat |ess serious illnesses”
It's a tradeoff. W are willing to accept

nmore risk if there is evidence of added benefit,
especially when there are no therapeutic alternatives,
or few therapeutic alternatives. Next slide.

What woul d a devel opnent program for --
our focused developnent program |ook |ike? Vel |,
Phase | would look simlar to the traditional program
wi th dose ranging studies, pharmacokinetics perforned
by either traditional or sparse sanpling techniques,
and special population studies in the elderly and
patients with renal and/or hepatic inpairnent. Next
slide.

| think the real differences arise in
Phases Il and I11. A program would call for dose
finding, to find an optimal dose, and proof of concept
that the drug can treat serious infections due to a
resi stant pathogen, and the data would have to
denmonstrate safety and efficacy.

| there was sufficient data from

controlled trials, then the traditional strategy of
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adequate and well controlled trials could be followed,
conbined with enrichnent strategies, as Dr. Soreth
ment i oned.

| there's i nsufficient dat a from
controlled trials, which is the situation that we are
confronting, what do we do then? Well, then we m ght
want to ook at clinical data with historic controls,
keeping in mnd the problens that historic controls
can give rise to.

Data from infections wth susceptible
organi sms may be hel pful. If we don't think that
there's a difference in virulence between susceptible
and resistant pat hogens, then efficacy against
i nfections caused by susceptible pathogens could be
supportive.

There's a couple of inportant caveats to
this, the mgjor one being that the populations of
patients wth susceptible organism infections and
resistant organism infections would have to be
conparable or at l|east one would need to try and
adjust for differences, since that could affect
out cone.

The use of surrogate endpoints could be
very hel pful. Bacterial eradication of -- or

serialization of the CSF neningitis was nentioned
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yesterday. Again, we need to nmake sure that this is a
surrogate marker that is reasonably likely to predict
clinical benefit.

One exanple that was nentioned yesterday
was the use of clarithronycin in treatnment of MAl
where eradication of the organism from the blood did
not correlate with survival. |In fact, it showed just
t he opposite.

Then finally, as we wll hear about,
phar macoki neti cs and pharmacodynam ¢ data may be very
hel pful in supporting the clinical data. Next slide.

What sort of data requirements would be
needed in a focused devel opment progranf? vell, |1
think one crucial point is the quality of the data is
nore inportant than the quantity in this situation.

It may be that relatively snall databases
of 300 to 500 patients could sufficient as opposed to
the typical NDA database where one sees upwards of
2,000 patients.

For conditions that are known to have a
high nortality -- for exanple, VRE or VRSA,
endocarditis -- a small nunber of successes could
suffice if one sees an acceptable cure rate.

It's inportant to renenber the tradeoff

with a snmall database. Limted data nay nean limted
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availability, because again we are targeting and
focusi ng devel opment on a specific indication. Next
slide.

Let me just contrast traditional and
focused anti-infective developnent in ternms of how
|"ve outlined it. Tradi tional devel opnent | ooks at
many i ndi cati ons. Focused devel opnent woul d
concentrate on one or perhaps a few indications.

There would be a large Phase |1l database
in traditional developnent and a snall Phase 1I1/11]
dat abase in focused devel opnent. In traditiona
devel opnment controlled trials are pivotal to efficacy
denmonstrati on. O her data is supportive but not
central.

In focused devel opnent , safety and
efficacy would be examned wusing clinical data,
surrogate mar ker s, data from infections from
suscepti bl e pat hogens, historical controls and PK/ PD

In traditional developnment a toxicity
profile may preclude further devel opnent, because if
one is targeting a broad set of indications, toxicity
may nmean that the risk-benefit balance is not there.
In focused devel opnent the toxicity would be weighed
versus the benefit and would not necessarily preclude

devel oprent .
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Finally, as |I've nentioned, one is |ooking
at broad availability for a wde range of indications
in traditional developnent, and focused devel opnent
would look at Iimted availability for a narrow set of
i ndications. Next slide.

Sone of the questions that such a program
would raise include the follow ng: At  what point
should a drug enter focused devel opnent? At what
point do we know enough to say this drug is a
candi dat e?

If there are potential toxicities, what
popul ati ons should be studied? |If one is trying to
| ook at, for exanple, susceptible pathogen data and
there's alternative therapies, it may not be ethica
to expose patients to a toxic agent when there are
| ess toxic agents avail abl e.

Finally, 1is the incentive of focused
devel opment with snaller databases and potentially
| ower costs and shorter developnent tinmes worth a
limted nmarket? Next slide.

So in summary, focused devel opnent nmay
i ncrease market incentives by decreasing the costs and
increasing return on investnent; increase the
feasibility of clinical trials; decrease the

conmpl exity of drug devel opnent; and decrease clinica

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

41

devel opnent ti ne.

| think that it's inmportant to enphasize
that this is just the beginning of the discussion
about these sort of strategies, and there are many
ot her potential solutions. Next slide.

Just by way of illustration in terns of
what we are looking for, this is -- People probably
know this, but thisis "C.C " the world' s first cloned
cat. | think I'd just like to use this briefly as an
illustration of what we are | ooking for.

It took 190 attenpts to clone this cat.
So we are looking for something that we recognize is
going to require a lot of work, is going to make us
feel good, but also represents real science, and
hopefully, it's not just a ball of fluff.

So let me stop there, and | thank you for
your attention.

CHAIl RMAN RELLER  Than you, Dr. Ross. W
will have the industry presentation now by Dr. David
Shlaes, and then we will take some questions if tine
remai ns before our break at 9:30 or thereabouts. Dr.
Shl aes.

DR, SHLAES: Thank you. | amglad to be
able to be here today. |"m David Shlaes. | run the

antimcrobial discovery group in the therapeutic area
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for infectious disease at Weth -Ayerst, and |I'm here
today to represent PhRVA

| did spend about 16 years in academc
medi ci ne  where | had a research interest in
antimcrobial resistance. So this is a topic near and
dear to nme and, of course, | took care of patients
during those years.

So today |I'm here represent PhRVA -- and
is there a pointer? Thank you -- and PhRWA s
Antim crobial Wrking Goup. Next slide, please.

The Antimcrobial Wrking Goup of PhRVA
offers a forum for exchange of scientific information
anong PhRMA conpanies with R& conmtnent to anti-
i nfective drug products.

It provi des i ndustry's scientific
perspective in response to proposed rules, draft
gui dances, and relevant issues affecting anti-
i nfective drug products. Next slide.

This is just a list of the conpanies who
have been participating in the Antimcrobial Wrking
Goup, in at least this recent past. Al'l of these
conpanies contributed to the presentation that | am
maki ng right now. Next slide.

So PhRVA's Wrking Goup applauds the

efforts of the Interagency Task Force. | think the
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I nteragency Task Force could be a nodel for a way
forward to inprove conmunications not only within the
di fferent agencies within HHS, but between Departnents
in the Federal governnment and between these agencies
and industry and academa. So | think this has been
at least a positive step forward.

Gobvi ously, there's room for inprovenent
here, but | think this is a very positive step
forward. As Dr. Ross and Dr. Soreth just pointed out,
the action itens from the Public Health Action Plan
included efforts to stinmulate the developnment of
priority products to treat antimcrobial resistance, a
streamining of the regulatory process, and to
identify ways, financial and other incentives, to
pronote the devel opnent of new antimcrobial agents,
and we appl aud these efforts. Next.

Now one of the things that | don't know
how much you are aware of, but it is extraordinarily
difficult to find or to discover new antibiotics that
can actually be used successfully in people.

There have been a | ot of conpani es working
on this for a wvery long ting, and this is
extraordinarily difficult. The resources required to
come up with an NCE that will successfully nmake it to

t he mar ket pl ace are | arge.
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Now when you talk about the problem of
resistance, we are talking about generally |ow
i nci dence pat hogens. Qoviously, if we want to
anticipate the emergence of resistance, then this is
going to be a special problem in that regard,
especially if, for exanple, you start out wth
sonmething like the glycopeptide internediate strains
of Staph aureus now, which are very |ow incidence, and
you want to be sure that -- or try and be sure that
you have a conpound that is active against those
strains in the clinic. You know, how will you do that
in any kind of trial setting?

The other issue is that these strains are
not generally limted to a single infectious disease
i ndi cati on. So you may get one case in a skin
infection, one case in a pneunonia. They are in a
variety of infections.

As you pointed out -- As the agency has
poi nted out, the devel opnent tinelines can be |ong.
they are uncertain, and this is in spite of a current
and projected public health need. Next slide.

| think issues for the future, no matter
how we | ook at this, | think fewer conpanies are going
to be developing novel antibacterial agents. The

reason for this is market concerns and the difficulty
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in actually discovering new agents that we have all
experienced over the |ast decade or so.

This nmeans that fewer new anti biotics wll

be devel oped, especially parenteral antibiotics. So
the very products that you would like, I would view as
being less likely to be devel oped, because -- partly

because the patients that are available for treatnent
wi th such agents tend to be |imted.

Q her issues: The devel opnent costs
continue to rise as the size of databases required for
efficacy and safety are increased. So this is another
i ssue. Along with this, therefore, because of
continued reliance on older classes of antibiotics,
resistance is going to continue. I think the
incidence wll be low to be well studied in
traditional indications, but clearly VRE is going to
conti nue.

| think multiply resistant G am negative
bacilli, as Dr. Ross nmentioned, is the threat over the
hori zon, and there is very little in the pipeline for
these organisns. | can only think of one conpound in
t he pi peline that woul d address these organi sns.

Kind of bottom line, novel breakthroughs
are going to be few, unless we can identify adequate

incentives for these high risk and Ilimted gain
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i ndi cati ons. Next slide.

Now |I'm not going to spend too nuch tine

on this, because this has already been covered. But
one of the points I wanted to nake is that clinica
trials are not "real life" W' ve discussed this a

little bit yesterday, but the fact is that the entry

criteria that we use for clinical trials are actually

very artificial conpared to the patients that one sees

on the wards and in everyday setting.

This leads to situations where, in spite

of the fact that resistant organisns may be not so

unconmon

in clinical practice, they are very unconmon

when you try to enroll patients into clinical trials.

So one of the things that | think we all

need to think about as a group is how can we nake

clini cal

that we

trials nore "real world"? Is there a way

can -- Instead of thinking about the

traditional clinical trial design, is there a way that

we can design approaches to this that would nore

adequately reflect real life, and we have a couple of

suggestions that we will talk about. Next slide.

Now one of the issues that | think the

agency is touching on is the fact that right now

there's not really much of a balance. There are fewer

conpanies in R&D for antibiotics. There's an enphasis

202/797-2525
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within the industry on bl ockbuster drugs.

There are limted agents now for novel
targets, novel bacterial targets with known safety
profiles, and one of the issues that's conme up lately
is that the patent protection that you mght have
m ght be taken away from you in the case of a public
heal t h ener gency.

O her things that have been discussed:
More restrictive |labeling; prudent wuse of novel
agents, which is sonething that we all, | think, would
support, prudent use of novel agents; and nore safety
requi renents. Qovi ously, nobody wants to wdely
market a drug that's not safe.

These all kind of make it nore difficult.

It nmakes the risks higher and actually the return on

investnent lower. At the sane tine, we have grow ng
resi stance problens, and | wll enphasize the Gam
negative resistance here. Fungal resistance is

anot her consi deration, and the growi ng cost of studies
as safety and efficacy requirenents increase lead to a
| ack of bal ance in our approach to this problem Next
slide.

So what is needed? | think an early
definition of regulatory guidance which include

reasonable barriers to entry for new conpounds is
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sonet hing that we have to aimfor.

W need to define mutually acceptable
regi stration strategies such that efficient and cost
effective developnment prograns for very snall but
significant public health needs can be identified, and
we need to facilitate registration of safe and
ef fective anti bacterial agents.

Anot her thing we need to do is we need to
identify incentives to develop antim crobial agents to
treat niche indications, and this is sonething that,
obviously, you just talked about, but I'd like to
expand that a little bit.

Clearly, exploring supportive data in
addition to clinical trials, the issue of patent
protection and exclusivity -- | think one of the
points | wanted to make was that the market
exclusivity for relatively small products has not been
enough of an incentive for industry in the past. I
don't think it will be enough of an incentive in the
present.

The other issue is that, when you correct
for i nflation, those later years are  heavily
di scounted. So that it's just not going to be enough
of an incentive, | think, to get us where we would

li ke to go. So | think other incentives need to be
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considered. Next slide.

So we need to strike a better bal ance. W
need to actually reduce the cost of devel opnent and
mai nt ai ni ng | i censure. Ve need to pr ot ect
intell ectual property. W need to nmaintain a |eve
playing field, and we need to reduce barriers to entry
into this arena.

At the sane tine, | think the prudent use
of novel agents can be supported and, in fact, the
PhRVA conpani es have been supporting prudent use
canpai gns and antibiotic resi stance awar eness
canpai gns since the early 1990s.

Ve al so need to encourage better
post marketing surveillance for safety, and I woul d say
for efficacy as well. I think the current
requirenents for post marketing surveillance for
resistance is to be conmended.

These ki nds of approaches may lead to an
acceptable risk for reasonable overall return on the
part of the conpanies, and may ultinmately |l ead to nore
effective and tinely responses to energing public
heal th needs, such as the fact that you m ght have a
pi peline of the antibiotics that we can turn to, which
is what | think we desperately need. Next slide.

So we've put together a few proposals for
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consi deration, sone of which you have al so nentioned.

Clearly, acceptance of PK/PD data as evidence of
efficacy is going to be a linchpin of our ability to
bring these products forward.

As we talked about yesterday, these
studies are increasingly utilized in academa and
i ndustry, but have not yet been accepted as evidence
for approval. Also, we in infectious disease in
anti bacterial infections have a nunber of well
understood animal nodels of infection that can be a
useful source of evidence for approval.

Gobvi ously, surrogate endpoints such as
time to «clinical response, rate of progression,
surrogate endpoints as we tal ked about yesterday and
this norning such as resolution of bacterema all are
approaches that mght allow us to nove things forward
nore qui ckly and nore reasonably. Next slide.

| think pooling of pathogen experience
across related body sites is another approach that
actual |y has been used and can continue to be used, so
that you have indications by pathogen across nultiple
i ndi cations for these rare pathogens.

Anot her approach which, | think, is a nore
real world approach is wusing observational cohort

studies along the lines of the kinds of studies that
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Victor Yu has carried out. This woul d be sonething
that would be used, | would think, for a nmarketed
product, but if we can think of a way to do this for
sonmething that's not marketed, I'd like to hear it.

You could do sonething like this for a
mar ket ed product as evidence of efficacy against a
resi stant pathogen. So in this case you would coll ect
wel | docunmented cases of infection wth a resistant
pat hogen. You would | ook at outcomes for study drug
versus standard of care, and this can be highly
representative of real world practice. Next slide.

So one of the things that we were asked to
actually talk about are kind of nore general
incentives that could be provided from a regulatory
perspective, that would not require |egislation. So
we have put together a |ist.

Clearly, reducing the cost of devel opnent
is high on the Ilist. A smaller N for initial
regi stration, fewer assessnents per patient, and again
acceptance of other supporting data outside of the
clinical -- of the specific indication clinical tria
setting woul d be very hel pful.

Reducing tinme from di scovery to market:

Qoviously, a snmaller N, would be helpful in this
regard. Accel erated approval, obviously, would be
SAG CORP
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hel pf ul

Ways to increase the value proposition for
i ndustry would be very helpful, such as enabling
phar macoeconom ¢ cl ai ns. I think Dr. Ram rez

nmentioned this yesterday. So that mght be hel pful
not only to industry but to clinicians who use drugs.
Quality of life clainms, | think, would be hel pful for
everybody. Conpliance clains mght be hel pful.

So there nay be ways to increase the val ue
proposition for ever ybody and provi de usef ul
information in |abel for physicians and patients.
Next sli de.

So another thing that | think would be
hel pful  would be to get together a consensus
conference to enunerate a |list of resistant pathogens
for priority attention over the next ten years. I
think we all know about the Gram positive pathogens
but what are the other pathogens that are going to be
comng along in the next ten years, and where do we
need to focus our efforts?

W could consider an approach where a
multi-indication registration mght be available,
based on one study per indication, rather than the
current norm of requiring two studies per indication

where one indication would support approval for the
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ot her.

W could consider a potential role for
pl acebo controlled trials, as we discussed yesterday,
in non-life threatening disease with rapid exit for
patients who fail to respond early. This should help
reduce the sanple size for sonme of the infections that
we | ook at. These all mght be kind of regulatory
based incentives that we could exam ne. Next slide.

Again accel erated approval paradigm for
resi stant pathogens that Dr. Ross nentioned already.
| think the issue here is that I'm not sure that we
woul d be able to devel op conmpounds just for resistant
pat hogens, because the usage would not be enough to
justify the investnment. So | think it's unlikely that
you woul d see that.

| think the other issue, by the way, of
that strategy is the absence of beside diagnosis. I
think that, in fact, the technology just isn't there
to allow for that to occur within the next decade or
so. So | think that is going to be a limting factor
in providing these very focused therapies.

So | think for the next period of tine the
nost narrow spectrum drugs that are reasonable are
probably those that woul d be directed against the G am

positive pathogens, but clearly, we need nore than
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that, because as | said, | think the Gam negative
pat hogens are about to bite us. Next slide.

So we would ask that the July 1998 draft
antim crobial guidance be finalized using a workshop
approach, including clinical investigators, |DSA and
ot her stakehol ders.

I think a resistance workshop anong
st akehol ders, including FDA, PhRVA, | DSA, ot her
i ndustry, and Europe, including European PhRVA, woul d
be very hel pful; because, obviously, these are globa
i ssues. It's not just a United States issue, and
there may be others that one would want to include
her e.

The goal of this would be to develop a
mutual |y acceptable resistance policy, and an U S./EU
resi stance gui dance docunent woul d be very hel pful for
all of us, | think. Next slide.

So in sumary, PhRVA recogni zes the
i mportance of the discovery and devel opnment of new
drugs for resistant pathogens. W wel cone di al ogue on
approaches to stinulate and foster developnent and
regi stration of such products, and we wll organize
and/ or partici pate in wor kshops with ot her
st akehol ders to foster progress in this area.

Thank you very much
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CHAI RVAN RELLER: Questions for Doctors,

Shl aes, Ross and Soreth? Dr. Chesney?

DR CHESNEY: Three comments, the first
one for Dr. Soreth and Dr. Ross. The comunity
acquired non-health related MRSA are becom ng a ngjor
problem and | think it mght be worth adding a
Separate category to your slide of resi st ant
organi snms, because they are very different in terns of
susceptibilities, and we are seeing a |ot of that now.

The second thing: In terms of groups to
relate to, nost of us are nenbers of the IDSA, but |
woul d al so encourage that, as this issue goes forward
and you get workshops together, as Janice says, that
you i nclude pediatric groups.

| know you' ve thought of this, but I think
the resistant pneunococci kind of got ahead of
everybody, because the pediatricians were not naybe
havi ng enough i nput.

The third thing: Dr. Shlaes, | wondered
if you could explain on slide 10 vyour issue of
reduci ng the cost of maintaining your license. That's
sonmething those of us not in the area maybe don't
qui te understand. Wat kind of costs are we talking
about ?

DR HARDALO Actually, | can probably
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answer that for you. There's a certain anount of
surveillance work that has to do wth not only
reporting safety events but also doing followup
surveillance requirenments to | ook for the emergence of
resi st ance.

One of the things that had been nentioned
in the docunents is the need for ongoi ng surveillance,
both of antibiotic use and outconmes as well as
| abor at ory based surveill ance.

Now as David nentioned, many of the
conpanies already do this for their products in an
effort to support nore prudent use. However, this is
somewhat spotty, and if each of the conpanies is
required to do this in order to provide data every
five years or however frequently, it's an incredible
cost that goes into maintaining one's |icense and, if
this is required, not only in the US. but in Europe,
we would at least want to know what surveillance,
where, how many isolates, what is it representative
of, and make it nuch nore reasonable and useful to
support prudent use.

DR.  CHESNEY: This may not be fair, but
can you give us nunbers? I mean, | wunderstand it
woul d be very expensive. Are we talking mllions of

dol | ars?
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DR, SHLAES: Yes, definitely mllions of

dol | ars.

CHAIl RVAN RELLER: Dr. Patterson.

DR, PATTERSON: I had a question for Dr.
Ross. You nentioned the limted availability. I

wonder ed how t hat woul d be i npl enent ed.

DR ROSS: | think there's a nunber of
mechani sns that one can | ook at. There can be, for
exanple, restriction to inpatient facilities. One can
have, for exanple, in the case of a drug such as
thalidomde where there is a clear risk-benefit
equation that one wants to keep in mnd restricting it
to its use in terns of wonmen who have chil dbearing
potential, those sorts.

So there's restrictions in ternms of who
can prescribe it, who can get it, and there's a nunber
of mechanisns for doing that. | don't know if Dr.
CGol dberger wants to add anyt hi ng.

DR GOLDBERCGER: | think that there is a
very broad range. One extrene probably represents the
type of programthat's used for thalidom de, which is
very intensive, requiring registration of pharmacies,
practitioners, etcetera.

The other extreme is sinply statenments in

product | abeling, just indicating when the drug shoul d
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be used, the situation, you know, and rem ndi ng peopl e
perhaps of its limtations, not necessarily using it
broadly for nore mnor infections, assumng this is
somet hing for nore serious disease, with the idea that
those statements would then be part of pronotional
materi al .

Those represent, | think, the extrenes
that exist in terns of thinking about restricted
distribution. Actually, we were talking right before
the neeting started, and you know, there is a concern
not surprisingly, from the industry perspective that,
if sonething too strict is a conponent of this, that
the attraction for developing drugs this way wll be
reduced.

On the other hand, | think there is the
concern that, if you do develop a product that really
offers sonmething, if it is used very w dely, then what
will be the life span of the wusefulness of the
pr oduct ?

| think one of the nmajor issues in terns
of t hi nki ng about devel opnent for resi st ant
i ndi cation, whether it's an IV only product, |V oral,
oral only, etcetera, is getting to this issue to
strike a bal ance, on one hand, to provide an adequate

econom c incentive for the devel opnent of the product,
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but also sonme neans of ensuring that the product wll
actually do what it's supposed to do for a while.

| think that this is one of the nost
difficult issue, in fact, in thinking about this
probl em W ourselves at this point don't have a
particular strategy wth regard to any type of
restricted availability that we would put forward.
Rather, | think it's appropriate to give the range.

W do feel it's appropriate at least to
bring forward the concept, so discussions about the
pluses and mnuses of this can be included in the
br oader di scussions about this whol e issue.

CHAl RVMAN RELLER: Dr. Patterson?

DR PATTERSON: The other, | think, is
just a conment, that | agree with Dr. Shales that |
think the mnulti-drug resistant Gam negatives are
really the biggest specter on the horizon right now.
| think Klebsiella and Pseudononas were the two that
were |isted, but you know, we are seeing Aci netobacter
that are resistant to everything, and Enterobacter and
G trobacter.

So I think, if we are going to consider,
you know, by specific pathogen, then we ought to
i ncl ude those as well.

DR ROCSS: | absolutely agree. W had a
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physician call up recently asking for use of a drug
for treatnent of Acinetobacter osteonyelitis with a
highly resistant isolate, and | think the list was
certainly not intended to be all inclusive. 1t's just
an exanpl e of sone, but certainly, there's others that
we coul d add.

CHAl RVAN RELLER: Dr. Ebert, and then Dr.
O Fal | on.

DR, EBERT: Just to expand on that
briefly, one of the issues that was, | think, alluded
to but not really addressed was the fact that we're
f ocusi ng primarily on t r eat nent of resi st ant
pat hogens, but another strategy that | think should be
explored is to encourage the devel opnment of either
drugs or drug reginens or strategies that would
m nimze the risk of devel opi ng resi stance.

So that this may be a way where these
products can have a w der indication or w der use than
just in the treatnment of resistance, but if conpanies
can devise strategies where their products either have
an advantage by having | ess devel opnent of resistance
or perhaps even in partnering with other conpounds in

different strategies, that nmay al so be an advant age.

DR O FALLON: | have a question for Dr.
Ross. In your slide nunber 5, you give the preval ence
SAG CORP
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and i ncidence estimtes of the various nonsuscepti bl es
or resistance. Are those cases or are those people?
| mean, are those incidents or are those peopl e?

What |'m thinking about is soneone m ght
have three or four different, you know, cultures
taken, and | was wondering, are these people or are
t hese specinens, if you will?

DR RGCSS: well, first off, Il am
definitely -- | sort of hesitated before even putting
this slide up, because people refer to being
statistically chall enged. I'm in sone ways
epi dem ol ogi cal l y chal |l enged. So | think the best
answer to that woul d be that these are cases.

It may represent nore than one infection
per person. | think this is one reason that we are --
| think nore definitive nunbers will have to cone from
t he people who do this for a living, and that woul d be
Dr. Bell's domain.

CHAI RVAN RELLER:  Dr. Col dmann?

DR, GOLDIVANN: I'd like to engage in a
little dialogue with Dr. Shlaes over his proposal that
observational cohort studies mght be a mechanism for
real life clinical trials. Could you el aborate on
what you had in mnd there?

DR SHLAES: Actually, | had in mnd -- |
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should say we had in mnd the nodels of the kind of
Victor Yu sorts of studies. There have been severa
Ent erobacter bacterem a, Klebsiella bacterem a where
you kind of take all comers in a prospective way. You
don't -- The therapy is not encouraged or di scouraged.
You just watch, and this allows you to examne in a
cohort fashion the response to various reginmes.

DR GOLDVMANN: So the idea there would be
to take a prospective agent and to introduce it into
an I CU and al |l ow people just to use it, but they would
still have to have IRB, informed consent, very
detail ed data, docunmentation for safety and efficacy?

I"mjust a little unclear as to how you do this with
a novel agent.

DR SHLAES. Right. This would have to be
a marketed agent. This would be a mnarketed agent
where -- unless sonmebody can think of another way to
do this, but this would a marketed agent where you
want to get an indication for activity against, you
know, some sort of new indication which is rare or
otherwise difficult to study, such as resistance.

DR O FALLON:. So this would allow you to
| ook for what the size both of the market and of the
research pool, if you will, is here. That's why | was

trying to find out if we had to divide it by three or
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four, you know, it nade a difference.

Ckay. What you were just saying about
t hese observational studies, | would |like to suggest
that you think in ternms of using the Phase Il design
strategy with -- | think that would work pretty well

in a rare disease.

| am very concerned about the idea that
surrogate endpoints can be -- give us very dependabl e
informati on about clinical events. So | think that
any indication really ought to have sone decent
clinical data about the effectiveness in human bei ngs
using truly clinical endpoints. But | understand the
probl em of the small sanples.

So | would -- It occurred to nme, just off
the top of ny head, that there would be a couple of
ways that a Phase |l design could be done. Since we
don't have the bedside diagnhosis in -- say you are
preparing a new drug; |'m thinking of the category 3
NOW.

You're working on a new drug. As you
identify in the course of the drug the ones with the
resi stant pathogens, you <could perform a subset
anal ysis of those people using a well controlled --
no, well conducted Phase Il design where you woul d set

up what a success rate would be that you would
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consider inportant for marketing purposes. | rmean,
sonmebody has to do this. Wat is an effective drug,
say 50 percent or sonmething like that. That's off the
top of the head.

You could then do -- conduct a Phase Il
trial using the ones that you find in your study that
are showing up. |If they are coming up this often, you
should be able to find them It mght take a while,
but you could at least conme in with evidence of
clinical effectiveness. They either did or didn't
pass the bar for clinical effectiveness using the
normal endpoints for the particul ar disease.

Now that's one thing. Another thing would
be, again wusing the marketed drugs, what you are
tal ki ng about, again using a Phase Il design, which is
usually set up using -- The paranmeters for it are
chosen. You know, success rate and things |ike that
are chosen based on the historical know edge, but then
again you woul d be doing your study in your ICunit or
what ever of these people, but you |look for a proper
clinical success rate to find out whether it's -- You
could come in wth wevidence that it's actually
clinically effective, not just a surrogate endpoint
that it like clears out the -- it sterilizes the

system
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This sterilizing the system -- | was
listening to it yesterday. It is clearly a necessary
condition, but it isn't a sufficient condition for
clinical success. Qoviously, if you can clear 98
percent of the patients, but only 50 percent of them
actually respond clinically, there's nore that's
needed.

The problem here is that a surrogate
endpoint may be fine for one type of drug, but it
won't be fine for another type of drug that works a
different way. So you are going to have to have
speci al surrogate endpoints for each of the different
kinds of drugs in order to nake them very predictive
of clinical outcones.

CHAI RVAN RELLER: Dr. Ross. Then Dr.
Shl aes and Bel | .

DR, ROSS: Just a couple of quick points.

In ternms of the issue of an observational study, this
is a question that we're exam ning. There were a
coupl e of papers about, | think, tw years ago in the

New England Journal, one from Ralph Horowitz's group

at Yale and the other by Harts and Benson, arguing
that observational studies, cohort studies, may
actually be better in sonme respects than random zed

controlled trial s.
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As people who have been following this
literature know better than | do, there's been sort of
a fierce debate about whether that's really true, but
certainly it's a question we are exam ni ng.

| wanted to also just touch briefly on the
point that Dr. OFallon made. | think, in ternms of a
surrogate nmarker for accelerated approval, one point
that is inportant to keep in mnd is that the
surrogate marker has to be reasonably likely to
predict clinical benefit.

It doesn't have to be, for the purposes of
accel erated approval absolutely predictive, and that's
the reason that we want a confirmatory trial. If you
look at sort of <classic surrogates, |ike blood
pressure is a predictor of the risk of stroke or heart
attack, those are not perfect surrogates either.

So we don't denmand that the surrogate be
perfect. W do demand certain things of it, though.

DR, SHLAES: Actually, | just wanted to
get back to Dr. Ebert's comments. |  think nost
conpanies actually in their discovery process try and
identify targets that wuld delay or preclude
resi stance. Exanples of that are pathways.

So | think everybody has this in mnd, but

it is so extraordinarily difficult to actually find
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sonet hing that you can develop that it's taking a |ong
time, and you see that the pipeline is relatively
enpty. But | think everybody is working toward that
end.

CHAI RVAN RELLER:  Dr. Bell.

DR BELL: I would like to make a side
conment about nunbers of cases, since this has come
up. We realize at CDC that we need to do a better job
in our surveillance projects of nonitoring or at |east
estimating the actual nunbers of cases as opposed to
the way we have traditionally reported surveillance
data, which is the percent of bugs resistant to
certain drugs.

We are in internal discussions about how

to do this. It's a bit like turning the Queen Mary,
you know. | should say sonme surveillance projects are
popul ati on based, and won't be too hard. But others

are sentinel systenms, and comng up wth nunbers of
cases, it's going to involve some work and estinates.
But we know for a nunber of reasons that we very mnuch
need to do this, and we are working on it. At |east,
we are going to start with certain target pathogens of
which Staph aureus is one, for exanple, that's been
nmentioned frequently.

CHAl RVAN RELLER: Dr. Sumayo has a query,
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but before coming to him wth the speakers we have
just heard from | wondered with this concept Dr.
Shl aes enphasized in his presentation of t he
possibility of cohort studies of existing data or data
bei ng col | ected prospectively and the interagency task
force, is there any way, Dr. Bell, to capture NS
eyecare results, therapeutic results?

The CDC has been involved in many cohort
st udi es. Are there -- | mean, you ve got the
responsibility for surveillance of the |argest nunber
of resistant bloodstream infections, etcetera, in the
nati on. Are there outcone data? Could there be
out cone data captured? Could there be response to
antimcrobial therapy captured that would satisfy or
provide ancillary data along the Iines that Dr. Shlaes

suggested at a cost that we could all live with?

DR BELL: Wll, that's the big caveat.
You know, we also know that we need nore information
on outcone, and actually the Division of Healthcare
Quality Pronotion, which used to be called Hospita
Infections Program as you may know, has a group
that's particularly interested in this.

It's a conplicated subject, and it's going
to take resources to do it well, but it's certainly

sonet hing that is being discussed.
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CHAl RVAN  RELLER: You're counting the

problem [|'mwondering if part of the solution nmay be
in the sane or could be in the sane dat abase.

DR BELL: Probably not. | nmean, that's a
whole -- You know, outcome is quite an involved -- In
order to interpret the data properly, you need to get
a lot of other information. W need to do it, but
it's not going to be inexpensive.

CHAl RMAN RELLER: Dr. Col dberger, and then
Dr. Goldmann. Then we need to conme back to Dr. Sumayo
and Dr. Metl ay.

DR, GOLDBERGER: Yes. | was just going to
say, we certainly have been thinking about this issue
as well, with one recent approval. Ve, in fact,
talked to a conpany about what kind of data would be
avai | abl e post marketi ng. Realistically, what we are
interested in wuld be finding out how a drug is
actually being used in the hospital setting, for
instance, after it's approved. Who is getting it?
What happens to then? Wat was their diagnosis, maybe
even their concom tant nedications, etcetera?

That type of information could be
extraordinarily useful. There is a question about how
available it really is at the patient level. |In other

words, you can sort of get, | guess, aggregate data,
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but there would be sone interest from our perspective
in actually getting it to the patient so you could
really see what was going on with individual patients.

| woul d have al so thought from an industry
perspective that there would be an opportunity here
for industry -- for conpanies to cooperate in terns of
fundi ng sonething, since this type of study could, of
course, be applicable to many products, not sinply one
gi ven product; but if a study is set up across a range
of hospitals, many patients on many different products
will be studied, which would also make the cost
potentially nore reasonabl e.

CHAl RVAN RELLER: Dr. Gol drmann.

DR, GOLDVANN: | just wanted to get back
to the observational cohort study issue and, second,
Dr. Bell's coment about the lack of really good
outconmes data in the databases that the CDC and ot her
survei | | ance networ ks have devel oped.

Really, the data not only aren't there,
but when there are sone data, they are really not
adequate for this purpose. The issue about getting
high quality patient |evel data for these kinds of
studies is really inportant.

The epidem ologic nethods for exam ning

| arge cohort dataset techniques such as propensity
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scores and so forth really have becone nore
sophisticated, and | wuld urge FDA and other
interested agencies to put together a snmall working
group to really look at this issue, understand what
the resources mght be, and to proceed accordingly.

| think that what you are really asking
for is a group of hospitals or intensive care units to
work together as a laboratory for this purpose and to
collect very high quality patient level data in a
per specti ve manner.

You have to renenber that the diseases, by
definition, we're talking about are rare, and if they
are rare, you can't just overcone the problem by
| ooking at a large cohort. You still have to allow
for the biases of confounding that are going to be in
your dataset.

So it would have to be, | think, a multi-

institutional l|aboratory to really do these studies

ri ght. Again, | would urge a working group to | ook
specifically at the problens potential in this
appr oach.

CHAl RVAN  RELLER: Gven the incredible
cost for infrastructure, a question that cones at
|l east to ny mnd is: Is it nore expensive to set it

up fromscratch or would it be wi se perhaps on a pil ot
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initially with a smaller subset of NS hospitals to
spend the noney to inprove the system or expand the
system as opposed to setting it up from the very
out set ?

| nean, there's already been a huge
investnent, and there's a denonstrated track record of
what can be captured and what is inadequately -- |
nmean, is not designed to capture. So can you inprove
the existing as opposed to starting something new,
given the enphasis in the task force of better
i nt eragency cooperation, collaboration and hel ping
each other get their respective jobs, nandates,
acconpl i shed?

Let's see. W have Dr. Sumaya, and then
Dr. Metlay before our break

DR SUVAYA I had a question of
clarification fromthe presentation by Dr. Shlaes, and
that was slide 6 where he nentioned anticipated
issues for the future: Fewer conpani es devel opi ng
novel antibacterial drugs and related antibiotics

bei ng devel oped, especially parenteral.

Could one -- |Is the assunption that fewer
conpanies -- Could that be conpensated by other
conpanies or increasing novel antibacterial drug

devel opment to conpensate for that? And al so where
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does this relate to quantity versus quality? if we
are doing less, are we doing the few in a better
fashion? Could you clarify that?

DR SHLAES: Wwell, first of all, | think
you have to understand that this is just us trying to
|l ook into a crystal ball. But | think the fact that
fewer conpanies are in the antibacterial research and
devel opnment business right now is clear. That's
happening. So that's not the future.

| think it's likely, therefore -- Because
of the extraordinary effort that is required to
di scover these new drugs, it's likely, therefore, that
our chances are dimnished, since there are fewer
resources being applied to the problem

So | think that's what | was trying to get
at, and the issue for nmany of these conpanies has to
do with prioritization of antibacterial conmpounds
conpared to the other therapeutic areas, as was
actual ly discussed by Dr. Ross, | think.

So I don't know if that answers vyour
guestion, but that's what | was trying to get at.

CHAl RVAN RELLER: Let's have Dr. Metl ay,
and we need to take our break so we don't get too far
of f schedul e. It's great that we have a vigorous

di scussion, and we want to keep this going after the

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

74

break. Dr. Metlay, and then we'll have our break

DR METLAY: Well, | just want to throw ny
hat into the observational study ring a bit. I
absolutely agree with Dr. Gol dnann that there are good
ways to do it and bad ways to do it, and | think the
FDA should clearly define what is neant by a good
observational study, and | think there's a lot of
gui dance there.

That said, | would challenge sonme of what
Dr. Ross said in one of his comments regarding the
relative value of observational studies over a
clinical trial. This is a tricky business, | think
i ndeed, and there are sone specific issues that need
to be considered when an observational study is really
gi ving you useful data on drug effectiveness.

In this setting, | think, you know,
there's good news and bad news. | can inmagine that in
sone sense the selection is in the favor of new
conmpounds to the degree that they may be used in
sicker patients who are failing therapy, and so
benefits for those conpounds nmay be neaningful and
could be interpretable.

On the other hand, there are lots of
t hings we don't know about the inpact of resistance on

the natural history of the disease and the virulence
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of the organisns, for exanple, in ways that could
seriously bias these kinds of studies in the wong
direction.

So | think this is a difficult business,
and | would certainly not |ike to see a lot of
observational data replace the value of good clinica
trial data in assessing these new conmpounds.

CHAl RVAN RELLER: Let's have our break and
reconvene at five mnutes after eleven, and we'll
continue with Dr. Ross's query and others in our
di scussion. Excuse ne. That's five after ten that we
reconvene.

(Wher eupon, the foregoing matter went off
the record at 9:50 a.m and went back on the record at
10: 09 a. m)

CHAI RMAN RELLER. A coupl e of rem nders.
Because of the reduction in nunber of flights going
west, time constraints of Commttee nenbers, we seek
to finish between three and 3:30, preferable closer to
t he forner

To acconplish that, Dr. Schentag wl]l

present -- start the open public hearing at 12:45, and
we will break for |unch sonewhere between 11:45 and
12: 00 Noon.

To aid a 45 mnute lunch, Tom Perez and
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Dr. Turner have requested availability of sandw ches
for those who want a sinmpler lunch, and we wll
readj ourn here at 12:45, also buffet avail able.

Dr. Tally?

DR TALLY: Thank you, Dr. Reller. ['d
like to thank the FDA for inviting ne to talk on this
subj ect . As David Shlaes said, he and | both cone
from academ ¢ backgrounds. W have both been in big
i ndustry, but | have also been in biotech industry for
the |ast seven years, attenpting to devel op
antim crobi al agents.

| would like to focus this talk a little

differently than David's talk and look at it fromthe

bi otech perspective. Regul atory-wi se, we have to
fulfill the same criteria to register a drug as big
pharma does. W just have a snaller conpany with a

smal | er nunber of resources.

What we can do is probably nake decisions
a little faster and turn a little faster. That may
shorten up sone of the devel opnent tinme, for when you
| ook at devel opnent tines from discovering a drug to
getting it on the nmarket, approximtely eight years,
and huge costs, we have problens that are in comon
for both big pharnma and the biotech industry.

I"d Iike to conmment on sone of the points
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that were in the briefing docunents that were sent to
us and comment on sone of the points that | -- | was
telling Mark the other day that it's de javu. I was
at the Cctober 16, 1998, Advisory Conmttee neeting on
points to consider for rapidly devel opi ng drugs.

W have made sonme progress in this area
with the multiple commttees. W still have a |ong
way to go in defining what we have to do. Since that
time, we have actually had two drugs approved. That's
Synercid and Zyvox.

W have had sone drugs that were potenti al
drugs for treating resistant infections drop out, and
there has not been a lot of additions to the pipeline
that was avail able back then, and 1'd like to go into
that in devel opnent.

| think there are decreased nunbers of
drugs in devel opnent. As David pointed out,
di scovering new antibiotics is a very difficult
problem and all the |low hanging fruit has been picked
off in the | ast 40 years.

The pharmaceutical industry has actually
done a very good job in bringing forward both
synthetic nol ecul es and natural products. [It's about
a 70/30 split, and we have nultiple drugs in each of

t hese cl asses. But discovering new classes has been a
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very difficult job.

As | said yesterday in the neeting we had
yesterday on deltas, a conpany has to have a very good
reason to bring a drug forward, and has to have very
good preclinical data to substantiate that, both in
vivo, in vitro, and in safety data in order to bring
it forward

The three reasons you bring things forward
is the mcrobiological advantages, pharnacol ogical
advantages, and finally your safety advantage over
currently avail abl e t herapy.

Today we are focusing on the first,
m cr obi ol ogi cal advant age, and specifically the
activity of drugs against the energing resistant
pat hogens. W can |ook at that energing pathogens
really in a couple of ways.

W' ve tal ked about | ooking out ten years,
and what will be the potential pathogens. W can nake
our best estimates, and there's nothing like data to
prove estinmates wong, but we have to do that to plan
forward. | would agree. | think the next wave on the
horizon is the Gram negatives, and we are going to
hear about that, | think, today.

Vel |, what are t he preclinica

characteristics that you're looking at in order to
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justify bringing a drug into developnment? You want

t herapeuti c potency versus resistant pathogens, and it

woul d be nice to have a novel nolecule that does not
have cross-resistance with other classes of drugs that

you have now and where resistance doesn't a priori

exi st out in the environnent because these drugs have
been used in sonme other industry.

W've heard that we would l|ike a cidal
drug to treat certain infections such as neningitis,
endocarditis, and possibly the granul ocytopeni c hosts.

There's been a very good PR on cidal versus static
drugs, but when you go and | ook at the actual data in
ordinary infections, there's not a lot of data to
support cidal over static. But if you ask 100
physicians to line up on which one they would want,
they would all want the cidal drug.

W have a lot of good static drugs out
there for the treatnent of a lot of infections, but to
treat the life threatening bacterem c infections, one
woul d prefer a cidal agent.

Finally, you want a drug wth |ow
resi stance rates. It doesn't make sense to have

resi st ant energe as sSsoon as your drug cones out,

because it will very rapidly fall out of use, and you
will have the sanme problem with the agents that we
SAG CORP
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have out there.

So it is one of the rigid criteria that
David tal ked about that you try and predetermne this
before you bring a drug forward.

You want efficacy in key salient nobdels
agai nst resistant pathogens. Phar macoki neti cs: For
serious infections, you are going to require an 1V
agent. You can't rely on oral absorption in patients
that are seriously ill. And it would be nice to have
an oral conpound or analog of that drug to switch over
to oral therapy, and I'Il cone to that in a m nute.

In safety, you want to balance the risk-
benefit wth the type of infection. To treat
outpatient infections where you are going to be
treating mllions of patients for common di seases, you
need a very, very safe agent.

I f you do have an adverse event, it would
be nice to have one that's easy to recognize and is
totally reversible.

W've tal ked, and we've heard about the
use of IV drugs. Having an IV-only drug is a doubl e-
edged sword. It may be a double-edged sword in
resistance in that it's not being widely used. So you
will get slow energence of resistance, and | think the

one exanple of this is vanconycin.
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W have had vanconycin around for 35
years, actually longer than that, alnost 40 years, and
energence of resistance only occurred ten years ago,
and it was slow, and it's only in one species at this
point in tine, comobn speci es.

There are other exanples, too, of drugs
staying around for a longer period of tine.
Cindanycin with a black box warning back in the
Seventies becane nostly an IV-only drug for anaerobic
infections, and indeed it was a long tine for the
devel opnment of resistance that Jay Kistlack and |
first described Bacteroides in the seventies to energe
into the eighties. So an IV drug that is used under
the right circunstances will have a long period of
usef ul ness.

VW tal ked yesterday about biocreep. In
treatment of serious infections, | don't think there's
a lot of biocreep that goes on, because the FDA
investigators and ethics conmttees demand the best
therapy for patients that have a high nortality.

Davi d Ross tal ked about the amount of MRSA
bacterem a. Wen you couple even 12,000 cases with a
30-40 percent nortality, that is a huge nortality, and
the physicians want the best drug to treat their

patients, because the objective is the survival of
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their patients.

What are the added problenms with an | V-

only drug? It's in-hospital use versus stepdown or
hone |V care. It's a major problem in the United
St at es. You can do it at a few centers, but nost

centers you can't do this in.

So one of the problem areas we have with
an IV-only drug is with the practice of nedicine in
the United States and in Wstern Europe, patients are
di scharged from hospitals very rapidly, and the
availability of an oral stepdown drug is inportant. |
think that helped Pharmacia in their trials wth
l'i nezol i d.

Wth other IV-only drugs, we have to | ook
at sone criteria for oral switch on whether or not
that can be incorporated into the process of speeding
up the enrollnent of patients, of evaluable patients
in these studies, and consider it. R ght now, if you
switch a drug to another class of drug, we |ose that
patient as an evaluable patient in the studies that we
have been doi ng.

So we go to all lengths to try and nake
sure we continue full 1V therapy with a conpound we
are using.

| took this right out of the docunents
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that were circulated by the FDA on the nosocom al
pat hogens that are a problem They have the G am
positive organi sns and the G am negati ves.

The Gram negatives continue to be a major
problem as we've heard about, and they will be in the
future, but I would like to concentrate on the G am
posi tive pathogens because that's the problem we have
t oday.

The problem is nuch nore conplex. In
doing a large in vitro study |ooking at surveillance
from 50 centers across the United States -- and this
was done in 2001 -- with large nunbers of bacteria,
Staph aureus, Strep pneuno, E. faecalis, and E
faecium what we've tried to bring out in this slide -
- It's not just nethicillin resistances, illustrated
by the oxacillin resistance here.

What the problemis is there's multi-drug
resistance in the Gampositives to several classes of
drugs. So the drugs that are available to treat these
infections are very limted, and we are seeing this in
Strep pneunonia with nmacrolide resistance and
sul fa/trimethoprimresistance.

Fortunately, E. faecalis mul ti-drug
resistance still remains low, but in E. faeciumit's a

maj or probl em So it's a nmulti-drug resistance, not
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icular drug, which is the therapeutic

So | would Iike to go back in history a

little bit to
aureus, becaus
probl em The
| ook at penic

because when |

show the versatility of Staphylococcus
e as Dr. Chesney pointed out, that's the
maj or problem right now -- and if you
illin resistance -- |'m dating nyself,

was in nedical school, we could treat

patients on the outpatient with penicillin, because
penicillin resistance wasn't very prom nent on
patients comng in from the comunity. It was a
hospi tal problem

You can see the hospital problemhere wth

penicillin res
was in nedica

hospi tal probl

istant Staph. aureus, and by the tinme |
school in the Sixties, it was a major

emwi th |ow comunity. It took about 15

years for the conmunity to catch up. It's just

telling you

because what i

what Staphyl ococcus is going to do,

S going to go on next?

Well, we've seen a bunch of slides about

the nosocom a

methicillin resistant Staph. aureus,

and that's the period from'45 to '55 or '60, if we

| ook back at p
| f

Chi p Chanbers

202/797-2525

enicillin.
we look at sone data | borrowed from

in a CME program he ran for us, if you
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look at nmethicillin resistance at San Francisco
General Hospital, they peaked at over 50 percent in
98, went down a little in "99, and went back up in
2000.

What was nore disturbing from the data
that Dr. Chanbers presented at this neeting was that,
when he went out and surveyed the San Francisco Bay
Area to look at the carriage rate of Staph. aureus in
the population, it varied froma |low of 18 percent to
a high of 34 percent. But what was very disturbing
was the incidence of MRSA in this population out in
the comunity. I think that's what Dr. Chesney was
tal ki ng about .

Vell, we also reviewed the literature and
| ooked at different periods fromthe |ate seventies to
the late nineties, looking at the rate of MRSA in
hospital, growing, and looking at the nunber of
studi es where there was conmunity acquired infections
with MRSA tal ked about.

As you can see, we are starting to see a
| ot of these studies, and now we are starting to see
it in children, and the deaths reported from the
Mdwest in children that were never exposed to
antibiotics or to a hospital environnment before.

So MRSA is catching on in the community.
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Quite frankly, | don't think we have adequate agents
totreat it right now, and | don't see anything com ng
down the pike to treat MRSA out in the conmunity when
they are multi-drug resistant. So we are in a major
problemat this point in tine.

Finally, the other maj or nosocom al
pat hogen is the enterococcus, and vanconycin resi stant
ent erococci have been tal ked about trenendously. So
in a search for drugs to treat the current resistant
pat hogens in hospital, one has to have a drug wth
activity against both MRSA and VRE.

That's a very limted set of drugs. I
showed them yesterday, and you can count them on one
hand. W' ve had two approved. That's Synercid and
i nezolid. W have oritavancin, a glycopeptide. Ve
have daptomycin, a |ipopeptide. W have tigecycline
that David's group is developing, which is an anal og
of nynocycli ne.

There are very few other agents. There's
a possibility of a couple of cephal osporins com ng
down, but they have activity agai nst MRSA and not VRE.
They have not made it to the clinic yet. So the
pi peline is very sparse.

| think what we are going to have to do is

devel op new chemi cal entities, because | think nost of
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the tricks to make the old classes of drugs active
agai nst resistant strains have been done. People are
still trying to do it in research groups, but as you
heard from David, that type of research has been well
worn, and nost of the tricks have al ready been done.

So the new chemcal entities that we are
developing, we have to find out what type of
infections they are for. Are they for mld
infections, for otitis nedia or UTlIs? The need here
is not as great as in the hospital, and where we need
the therapy is for serious infections and severe
i nfections where we nmay have resi stance.

The general recomendation nowis two well
controlled trials with appropriate sizing. Usual |'y
with safety, it requires with a new chemcal entity at
| east 1,000 patients, so we can get a clear idea of
what the major adverse events and dose limting organ
toxicity you may run into for that class of drugs.

To get 1, 000 patients, you need
conparative studies, and you can estimate the size of
those studies; and | would call this a small study,
from 2500 to 3000 patients when you start to include
all of the Phase |, Phase Il and Phase I1l studies
t hat you need.

So being able to approve a new chem cal
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entity with just 500 or 600 patients, | think, would
be a maj or undert aki ng.

In preparing for this talk, I went back to
see our actual cost today for the year 2002, clinica
cost in a program developing drugs for serious
infections, and we are l|looking at VRE patients and
endocarditis bacterema patients. My cost for
clinical studies is $30,182 per patient.

This is fully |oaded, but does not count
any of the preclinical costs we have devel oped al ready
and does not include nmanufacture of the drug. So this
is a costly process. The cost -- and because we are a
bi ot ech conpany, we are not spared those costs.

If you have to do larger studies, you can
see the costs just escalate for the clinical
developnment. | don't want to get into a discussion of
cost. | nmean, that's raging between the two different
groups, the Tufts group and then the advocacy groups,
up to $800 mllion for newdrug. 1'll settle on $400-
500 mllion is probably the cost of a drug, but that's
the cost today to bring a drug forward and to get it
regi st ered.

For the antibiotic, it's already been
proven and shown how to manufacture it and have an | ND

in place. My conpany has already spent $180 mllion
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to bring it this far. So these are expensive
endeavors to bring drugs to market.

I"d like to turn ny attention to some of
the action itens that were discussed in the docunents
that were provided. There is one on Action Item 82
which is streanining the regulatory process to bring
antibiotic resistant products to market efficiently
whi |l e assuring safety and efficacy.

Assuring safety and efficacy is why you
need the large studies with over 1,000 patients, so
you can get a good idea of what the safety of your new
compound i s.

W've talked a |ot about  surrogate
endpoints. Wth bacterial infections | think it's the
resi stant pathogen or the susceptible pathogen is the
endpoint, and you really can't get around it. It's
actually in one of the classes that you | ook at. You
| ook at microbiologically evaluable patients, and so
that's where bacteriol ogy counts.

One potential surrogate nmarker that was
tal ked about today is using susceptible pathogens in
the sane species to get an idea of how a new chem cal
entity works against that species, and having adequate
nunbers then of the resistant species, isolates in

that species, are required to register a drug.
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| agree, animal nodels give us a l|ot of
guides to how to study this, but it is to a true
surrogate for patients.

Cont i nui ng on Action ltem 82 is
antibiotics for resi st ant organisms wth life
threatening infections and to focus devel opnent with
sel ected infections. That nakes sense wi th MRSA

There's a high enough incidence of MRSA
that, fromyour clinical studies in the United States,
you should be able to get enough patients to answer
the question of (1) does it work against Staph.
aureus, and indeed does it work against Staph. aureus
that has nethicillin resistance; and with the high
i ncidence of Staph. aureus in conplicated skin and
soft tissue infections?

In studies in the United States, if you
can acconplish this, you should have enough patients
to be able to cone to a concl usion.

Clearly, in bacteremia and bacterial
endocarditis, whereas we tal ked yesterday Staph. has
becone a major problem you should also be able to get
it there.

Finally, in nosocom al pneunonia Staph.
aureus is a mmjor problem Ilt's in ventilator

associ ated pneunonia, and it's also a problem But
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also this is an area where you need nulti-drug therapy
to cover both the Gamnegatives and the Gam
positives, and in this instance when you | ook at the
nortality of Staph. aureus in MRSA, in pneunpbnia, it
approaches 50 percent. So this is a very difficult
area to study.

Wen you look at VRE, the incidence is
actually much lower, and it goes across a nunber of
different clinical indications. So you will not be
obt ai ni ng enough data from one system i ndi cation, such
as intra-abdom nal or UTlI or conplicated skin. There
just aren't the nunber of patients with enterococca
i nfections.

So as David suggested with certain of
these infections, this is where you have to pool data
across a nunber of different infections and cone to a
m crobiological claim for VRE, wusing a nunber of
different infections to gather enough data to prove
t hat .

Are Vanconycin susceptible enterococci
sui tabl e surrogate narkers? Wll, you can get an idea
whet her the new drug works against the enterococcus,
and you wll know that against both faecium and
faecalis, and then wth an adequate nunber of

resi stant isolates, you could then, | think, conme to a
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reasonabl e conclusion with these types of agents.

To pronote devel opnent and appropriate use
of priority antibiotic resistant products, what about
restricting | abel i ng to antibiotic resi st ant
organi sns?

That's one of the problens that has really
frightened a | ot of people out there in big pharma, on
Wall Street, and on really whether or not they should
be funding this area; because when this is talked
about, it conmes back to the question the anount of
return on investnent that you can get.

Wth MRSA, though, with the high incidence
that we have now and the anmount of enpiric therapy,
you can still justify it. You can at least justify it
for a biotech conpany that's not |ooking for the
bl ockbuster drug or a $500 million drug. A $200-$300
mllion drug is a blockbuster drug for a biotech
conpany. Renenber now, it is going to cost you a
couple of hundred mllion dollars to get that drug on
t he market.

What ny belief is, products with safety
i ssues, nassive safety issues and activity against
resi stant pathogens, will be restricted by the
physi ci ans, because they have a credo not to do any

harmto their patients.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

93

So if they have an alternative, they are
going to restrict that drug. W've seen that in the
past . I nean, Chloranphenicol is still a very good
drug, but highly restricted based on its toxicity
that, of course, is aplastic anem a.

So | think it is comng down. It's the
characteristics of the drug, and that's what has to be
clearly defined in the clinical studies, so at the end
we can put it into perspective, as we heard that the
FDA was tal king about this norning, both Janice and
Davi d.

So broad ranges of indications requires
| arge clinical prograns. There are two potential
sources for the drug, new classes of drugs and
approved anal ogs or approved drugs with novel activity

versus resistant pathogens.

This is the area where | think you wll
see the new drugs comng along. Drugs that are
al ready approved or an analog of a new drug still need

this approval, because it's a new chemical entity.
You may not need quite as high -- a wide a safety
dat abase, but new entities need to be shown to be
safe, and they both require adequate studies and
adequat e doses to retard resistance.

| think that's one of the things we shoul d
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be doing, is what is the dose that's really going to
clear the bacteria so they can't becone resistant.
And you have to determne what are the appropriate
i ndi cati ons.

Ri ght now we have a | ot of drugs that have
a narrow range for gram positive infections, and nost
for serious infections. I don't see any for
out patient therapy. The one exception is tigecycline
which is both gram positive and gram negati ve.

What about ol d agents that are resurrected
that now have activity against susceptibl e pathogens?
W have a | esson already. It's called Vanconycin.
If you look at the data, you can superinpose the
resi stance rates for MRSA clinbing in the hospital and
then out in the conmunity wth the tonnage of

vanconyci n use.

What is the extent of Vanconycin use in
the United States? There are 15 mllion days of
therapy, and this is w thout pronotion; because this
is a generic agent that costs about six dollars a
vial. So people tal k about Vanconycin as a restricted
drug. Vell, 15 mllion doses -- days of therapy is
not very restricted.

Wiat it answered was there was a use and,

if you have a drug that's approved that is safe, then
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physicians will use it.

It brings me back to defining what is the
characteristics of the drug under developnment? Wat
you are going to see in the last few slides is really
an opinion. |"ve talked to ny colleagues about it,
but if anybody has any reservations about this, they
can take it up with me. That's what happens when you
becone a Chief Scientific Oficer who is out doing the
day to day work.

What is the problem of focused drug
devel opment for antimcrobial resistant organisns?
W' ve tal ked about this. There's very limted drugs
in the pipeline, and one of ny jobs is to go out and
search for new drugs, and |'ve exhaustively been doi ng
this over the last ten years.

There are not very many drugs com ng down
for resistant organisns. The promse that genomc
sequenci ng of pathogens, genones, and conbinatory
chem stry which was espoused in the first half of the
1990s as the Holy Gail of drug research and the
prom se of many new antimcrobial agents -- that
approach has fail ed.

There are no drugs currently being
devel oped from t he genetic appr oaches and

conbi natorial chem stry approaches that have seen the
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i ght of day in aninmal nodels even.

| ndeed, the genom cs conpanies and the
bi otech sector are noving out of this area and
concentrating on the human approaches and the hunman
di seases, and abandoni ng anti biotics. They thought it
woul d be easy to conme in and di scover sonme antibiotics
with the new genetics and conbinatorial chem stry.

After mllions of dollars, +they have
realized this is a very hard job, and indeed that is
going into the reasons that sonme of the big
phar maceut i cal conpanies are closing down their
pharmaceutical groups that discover antibiotics.
W've seen that Eli Lilly, and Bristol-Mers Squibb
has recently announced that. O her conpanies are
t hi nki ng of that.

To realize -- | don't think the genomc
approach has fail ed. It's the genom c approach in

conbi natorial chemstry that's failed, and there is

trenendous potenti al in understanding these new
targets which wll be appropriate targets for
antimcrobial agents, but it's going to take a

substantial investnent, both in big pharma and of the
bi otech industry to realize the potential and to get
the very high hanging fruit that will be our agents to

treat these serious infections.
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One of the problens, | think, of focused
drug devel opnent, and Dr. Shlaes nentioned this, is
what we need to do is clearly define the nunber of
patients with resistant infections required in our
efficacy trials. Is it an absolute nunber or a
percentage of infections in these different syndrones
that | talked about earlier? How many MRSA versus
MSSA do we need to really define the one -- this new
chem cal entity works against Staph. aureus, and
i ndeed then wor ks agai nst MRSA?

| was involved in a project in registering
Zosan pipericillin tazobactam when | was at Lederle
Labs, and we had the sanme problem because we had to
prove that Zosan worked against pipericillin resistant
pipericillin tazobactam susceptible strains.

It took us enrolling 3,000 patients in the
pipericillin tazobactam arns to come up wth 256
patients that net those criteria. You can do it, but
it takes huge studies to do that when you are | ooking
at it. But it can be done, and we can l|learn |essons
fromthe past. So if we know what we have to do, we
can design our studies to try and achieve that.

Renmenber the cost. W' ve tal ked about it
for this new conpound. It's very high, and to

restrict new drugs for antibiotic resistant isolate
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only would really |imt the return, and for many
conpanies it would not be justified to go forward with
this devel opnent.

What is the path that we have been taking
with a new chemcal entity? In trying to prove
efficacy with a narrow spectrum drug that's active
against Gam positives, we tried to go to infections
that had high incidence of Gam positive infections
such as conplicated skin and soft tissue infections.

W attenpted to capture Strep. pneunoni ae
in community acquired pneunonia trials. W are
planning to do a bacterial endocarditis trial
directed at Staph. aureus.

Finally, where does the enterococcus cone
fron? Many tines it cones from the urinary tract.
W' ve done a pilot study in this area, and indeed you
can isolate out the patients, but these are very hard
studies to do in the United States, because you can't
keep the patients in the hospital with UTIs. So we
have to | ook at a strategy in that particul ar area.

W need to show that the drug is safe, and
we are doing two well controlled trials in nany
i ndi cati ons. W are |looking at specific resistant
pat hogens such as MRSA and VRE.

W have a 700 patient community acquired
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pneunonia trial. W only came up wth seven
penicillin resistant isolates in that trial. So the
problem continues in trying to identify penicillin

resi stant Strep. pneuno in adults.

Wiat is the answer? | don't think there's
a sinple answer, and that's why we are having these
neetings, because if you | ook for a sinple answer, you
are going to nake a mstake, and you are going to
create nore of a problem

So | think antibiotic resistance is really

a conpl ex issue, and the NDA Task Force is approaching

it that way. | don't think we should |ook for one
sinmple answer that wll satisfy all of us -- the
sol uti ons.

Reserving novel new antimcrobial agents
for antimcrobial resistant pathogens: It will limt
econom c return. It will actually decrease both big
pharma and biotech's research, if indeed that's what
happens, and that big investnment we need to devel op
new nol ecul es just won't be put on the shelf.

Finally, | wuld contend that actually
saying restricting the problem to resistant pathogens
probably won't solve the problem Ceftri axone was a
restricted drug when it first came on the market, but

when physicians started wusing it and found the
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conveni ence of a good drug that worked once a day
that's why it's the largest selling IV antibiotic
ri ght now.

W see this with a nunber of drugs. Many
drugs are restricted right at the begi nning, and what
the clinicians do is find out is the drug working; and
if it's working and safe, then they will use it for
their seriously ill patients.

So to justify the high investnent to
devel op drugs, the drug -- what we should do is to
determ ne the safety and effectiveness of the agent in
focused, well designed clinical studies that allows
the clinician to make the decision on what's the
appropriate use of this new agent.

| think what |'ve been trying to do is
focus on the nolecule and not focus on the rules to
restrict it because it happens to have activity
agai nst resistant organi sns.

The only way this can be done is for
i ndustry and regul atory agencies to work very closely
toget her, develop cooperative teans so they can put
all these issues on the table and cone to the best
resol ution to devel op these drugs for appropriate use,
and with that we will develop drugs for antimcrobia

resi st ance.
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Finally, I'd Ilike to be a Ilittle
provocative, because |'ve heard sonme recommendati ons
that how can we develop a situation where drugs wll
be devel oped for resistant organisns and then put on
t he shel f?

As from ny perspective in biotech, the
only way we can do this is nassive governnent funding
of an agency to develop the drug, because if you take
the profit incentive out by putting that on the shelf,
then the only way you can do that is totally fund that
with public funds so you can justify putting it there;
because with public conpanies one of the main goals we
have i s devel oping drugs to treat patients to get them
well, but also is returning a profit to stockhol ders,
and that's the reason that they invest in those
conpani es.

Vell, we've covered a lot of different
area, but | think, in summary, what we heard today is
(1) the pipeline is sparse, and it's going to take a
| ot of noney to devel op new drugs. It's sparse for
G ampositives. It's enpty for pseudononas.

VW need cl ose cooperation between industry

and regulatory bodies. Here it's the FDA. In Europe

it's other bodies. One approach doesn't fit al
compounds, and | think each individual nolecule's
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characteristics nust be clearly recogni zed, devel oped,
and its efficacy and its safety should be clearly
worked out in well focused study to allow us to
devel op drugs to treat a major public health issue.

Thank you.

CHAl RVAN RELLER: Thank you, Dr. Tally.
Dr. Louis Rice will speak on behalf of the Infectious
D seases Society of Anerica.

DR RICE Thank you. | appreciate the
invitation to cone and speak today. As was stated, ny
nane is Lou Rice. By way of introduction, | am an
i nfectious diseases physician. | also serve as the
Chief of the Medical Service at the Louis Stokes
Cleveland VA Medical Center, and |I'm a professor of
nmedi cine at Case Wstern Reserve University, and as
was stated, | am here representing the Infectious
D sease Society of America.

The issue of clinical infections caused by
bacteria resistance to many and sonetines all
avail able antimcrobial agents is a daily challenge
for many infectious disease physicians, as well as for
physicians from nmany other specialties, including
sur geons, pul nonol ogi sts and henat ol ogi st oncol ogi st s,
anong ot hers.

Since the problem of nulti-resistant
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bacteria has its origins in many places, including
poor conpliance with infection control neasures and
overuse of many different antimcrobial agents, it is
not likely, nor is it anyone's contention, that novel
antimcrobial agents wll solve the problem of
anti biotic resistance.

Neverthel ess, we are in constant need of
novel therapeutic agents to address the variety of
resistant bacteria that arise to fill the niches
created by use of currently available antibiotics in
t he nodern hospital

As stated by Vince Andriole at this
neeting yesterday, the Infectious D sease Society of
Anerican stands ready and eager to nake avail able the
substantial expertise within its ranks to help resol ve
these issues in a manner that will be satisfactory to
all the involved stakehol ders.

In considering what we as a Society could
bring to today's discussion of resistant bacteria, |
thought that, in addition to discussing sone broad
statistics of resistance, | wll also focus on what
antimcrobial resistance neans to the individua

clinician at the patient's bedside.

By doing this, | intend sinply to rem nd
us that this is a real problem It affects real
SAG CORP
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patients treated by real physicians. What ever the
appropriate solutions to the problem sonme nechani sm
must be determined to facilitate the entry of new
drugs to the narketplace, for while we rest, the
bacteria continue to work.

In its prelimnary comunication prior to
this neeting, the FDA has conpiled a |list of
representative problematic resistant organisns. I
think it's a very useful list to start from but as
has been stated before, there is one organismthat is
not included that really threatens to becone the top

resi stant pat hogen of the next decade.

That or gani sm S mul ti-resistant
Aci net obacter baumanni. The first slide -- you don't
have ny slides? Ckay. Wll, there are no slides.

In any case, in data from a consortium of
seven New York Gty hospitals headed up by Brian
Currie of Monefiore Medical Center and Al bert Einstein
Coll ege of Medicine indicate that rates of |m penem
resistance in Acinetobacter baumanni isolated from
intensive care units where Acinetobacter is really a
probl em pat hogen, particularly in venti | at or
associ ated pneunoni a, approached 30 percent; whereas,
rates of Am kaci n-resi stance approached 50 percent.

Aci netobacter strains resistant to both
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| m penem and Ami kacin are now conmon in New York City,
and it is conmmon for such strains to be susceptible to
only colistin and polynyxin B, two nenbrane active
antibiotics which are highly toxic and which nost of
us thought were historical curiosities as recently as
a decade ago.

In a recent conversation wth David
G lbert, who is the current President of |DSA David
offered that three days do not go by wthout a new
York Gty physician calling him asking him whether
there is anything in the pipeline that can treat these
Aci net obacter infections. Sadly, he has little
encour agenent to offer.

One of the nost active investigators in
the area of cl i ni cal i mpact of antim crobi al
resistance is JimRahal who is the Chief of Infectious
D sease at New York Hospital Medical Center of Queens.

In a recent article in dinical Infectious D seases,

Jim and his «colleagues nicely summarized their
sequent i al experience with rmulti-resistant G am
negative bacilli.

Ceftazidine use in the late 1980s begat
multi-resistant -- I'msorry. Ceftazidinme use in the
| ate 1980s begat Ceftazidine resistant Acinetobacter

and Ceftazidine resistant Kl ebsiella.
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| M penem use to address these resistant
organi sms then begat | m penem resistant Acinetobacter,
which it took seven years to finally elimnate from
that hospital, but obviously not fromthe rest of the
New York hospitals.

| M penem use was al so associated with the
energence of | m penem resistant Pseudonbnas aerugi nosa
and I m penem resistant Klebsiella pneunoniae. Lest
anyone think that these resistant pathogens were
nmerely colonizers of uncertain clinical significance,
a publication by Ahnad and col | eagues from Ji m Rahal's
group as well reported that six of seven patients
infected with I m penemresistant Kl ebsiella pneunoni ae
died, nor is resistance the exclusive province of
exotic nosoconm al Gram negative rods.

It is worth noting that during this sane
synposium that Brian Currie presented his data on
Aci netobacter in New York Cty, he also presented data
suggesting that rates of E. Coli resistance to
Cprofloxacin in New York Cty  hospitals now
approached 15 percent.

One week later | was attending a symposi um
in Chicago and was told that rates were very simlar
i n Chicago. It should be also noted that the

synposi umin New York occurred Cctober 13, 2001, about
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two days after Tom Brokaw advertised the fact that he
was taking G pro and that, in fact, everybody in New
York seenmed to be taking G pro. The ultimate results
of this huge natural experinent remain to be
det er m ned.

The past decade has seen simlar problens
of resistance in Gram positive bacteria. Just this
past year, t he Nat i onal Nosocom al I nfection
Surveillance reported that the percentage of Staph.
aureus strains isolated fromtrue clinical infections,
patients in intensive care units, has now exceeded 50
per cent .

Needl ess to say, this rising preval ence of
MRSA continued to drive Vancomycin use which, anbng
other things, has the effect of driving the spread of
Vanconyci n resi stant enterococci.

If I may, I'd like to briefly review the
case of a patient, a true patient, who still lies in a
bed in the Ceveland VA Hospital as we speak. He is a
57-year-old nmale who was diagnosed wth acute
nyel ogenous | eukema in |late Decenber or in Decenber
of 2001.

he initially under went i nduction
chenot herapy in Decenber, which proceeded reasonably

snoot hly, al though he was noted to beconme col oni zed in
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his gastrointestinal tract during that period wth

multi-resistant enterococci, defined as enterococci
resistant anpicillin and Vanconycin, fortunately
suscepti bl e to Li nezolid and

Qui nupri stin/dal fopristin.

He returned to the hospital in January
with a relapse of his |eukema, and blood cultures
that grew Candi da parapsilosis and Candi da gl abrat a.
This responded to renoval of his broviac catheter and

i ntravenous adm ni stration of anphotericin B.

He then wunderwent a second cycle of
chenot herapy and was soon neutropenic. On January
26th, his blood <cultures grew coagul ase-negative
st aphyl ococci, and he was noted to have diarrhea and
abdom nal pain, pronpting initiation of vanconycin and
nmet r oni dazol e t her apy.

He remained persistently febrile, and an
abdom nal CT scan suggested neutropenic enteral
colitis, otherwise known as typhlitis, a serious and
life threatening condition that pronpted initiation of
mer openem t her apy.

Then finally on January 31st, his blood
cultures grew multi-resistant Enterococcus faecium
the sane strain that had been in his gastrointestinal

tract one nonth before, necessitating a switch from
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vanconycin to linezolid.

There weren't many of us that would have
bet on this patient nmaking it out of the hospital
However, over the subsequent two weeks he gradually
i nproved, and as of the 14th of February his white
count had now risen to over 3900, and his bone marrow
was free of blasts. On linezolid, though, his
pl atel ets remai ned bel ow 20, 000.

Al t hough there's been sone debat e
regar di ng t he vi rul ence of mul ti-resistant
Ent erococcus faecium a large multi-center study of
enterococcal bacterema recently published by Mnny

Vergis and col | eagues from Pittsburgh in The Annals of

Internal Medicine has, it is hoped, put this issue to
rest.

Vergis and coll eagues showed that after
multivariate analysis, the factors associated wth
nortality in patients with enterococcal bacterem a
were resistance to vanconycin, presence  of a
hemat ol ogi ¢ mal i gnancy, and APACHE Il score.

It is inportant to note that the patients
described in the Vergis nulti-center study were
patients who devel oped enterococcal bacterem a prior
to widespread availability of linezolid and Synercid

or quinupristin/dalfopristin.
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G ven the multitude of factors present in
the patient | just described that would predict a high
l'i keli hood of nortality, it is not a stretch to state
that the availability of linezolid probably saved this
man's life.

As we nove into the third week of
i nezolid therapy, however, and wth his platelet
counts still below 20,000, additional therapeutic
options, of which quinupristin/dalfopristin is the
only one, would certainly be wel coned.

The risk associated with accepting |arge
deltas for |icensing new pharnaceutical agents is an
inmportant one and should not be wunderestinated.
However, it nust be understood that antibiotics, and
particularly those used for the treatnment of serious
life threatening infections caused by potentially
resi stant bacteria, are fundanentally different from
ot her pharmaceuti cal agents.

The presence of the third factor that is
not inportant for other types of agents, the
susceptibility of the bacteria, in conbination wth
frequent intolerance of antibiotics either due to
hypersensitivity reactions or well described adverse
events neans that the "nost effective agent” is al

too frequently unavail abl e.
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In such settings, we need the availability
of drugs that will work, even if not as effectively as
the ideal agent. Infectious diseases physicians are
commonly forced to enploy agents that are not the
optimal agent for treating a given infection.

| suspect that every tinme an infectious
di seases physician prescribes vanconycin for Staph.
aureus, he or she has in their mnd a study published

by Levine and colleagues in the Annals of |nternal

Medi ci ne in 1991.

This study reported that the nean tine to
sterilization of blood cultures in patients wth
st aphyl ococcal endocarditis treated w th vanconycin
was nine days, roughly tw to three tinmes the
historical time for sterilization of blood cultures
when treated with nafcillin.

W know that vanconycin is |less effective
than betalactam antibiotics, but we are certainly
grateful to have the option to use it when patients
are infected with nmethicillin resistant staphyl ococci.

| think it is also very inportant to note
that vanconycin was first introduced clinically in
1958, three years before nethicillin resistant
st aphyl ococci, the reason for its primary use now --

three years before that was even descri bed.
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W do not know what the predom nant
pat hogens will be ten or 20 years from now. V& can
safely say, however, that the problem of antimcrobia
resistance will be wth us still. The conti nued
devel opmrent of novel and effective antibacteria
agents in conbination wth strict adherence to
infection control nmeasures and judicious use of
currently avail able agents formthe three legs of the
stool upon which our ability to treat serious
infections will rest.

The 1 DSA stands ready to assist in any way
to ensure that the future devel opnent of antim crobia
agents yields nmaximally safe and predictably effective
product s.

| appreciate you allowing ne this tinme. |
would like now to vyield to mny colleague, GCeorge
Tal bot, who would like to nake a few remarks as wel | .

DR TALBOT: Good nor ni ng. M/ name is
George Talbot, and I'm pleased to be nmaking a few
comments today on behalf of the Infectious D seases
Soci ety of America.

Wth Dr. Rice's presentation about the

dilemmas confronted by frontline providers of

i nfectious di seases care as background, | have severa
general comments that | would |ike to nake, again on
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behal f of | DSA.

My first point is one that is perhaps
self-evident or obvious, but | feel it needs to be
said. That is that it is extrenely encouraging to see
the efforts put forth by the agency to hold this
neeting, to prepare the briefing docunent, to present
such wel | reasoned anal yses, and in general to give us
the opportunity to have these discussions. So I'd
like to thank the agency for doing that, and let you
know that I DSA and its nmenbership appreciate that very
much.

There are several specific suggestions
that could be made based on sone of the discussion
that has happened so far today and that wll cone
| ater. First of all, the briefing docunent, as you
prepared it, is extrenely useful and, as | nentioned,
very encour agi ng.

One step that would help in its rel evance
to the pharmaceutical industry and to nenbers of |DSA
and to nenbers of other specialties is to turn this
briefing docunent, together wth the input from
today's presentations, into a witten gui dance.

This would make it easier for those in
industry and in the clinical trials arena to

anticipate the needs of this regulatory agency and to
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produce the best possible data to allow the rapid
devel opment and approval of novel drugs for antibiotic
resi stant pat hogens.

In this effort, IDSA stands ready to
assist you in whichever way you feel would be nost
appropri ate.

A second point related to any potential
gui dances is that these guidances should be as
specific as possible. Dr. Mtlay has already alluded
to sone of the issues relating to observational cohort
studi es and has encouraged the agency to provide sone

specific directives.

Wiile | applaud the proposal of that
pot enti al desi gn as part of a constructive
brai nstorm ng process, | think Dr. Metlay's comment is

very germane and that that area, anong others,
requires specific thought and sone specific gui dance.

A simlar area is related to the use of
hi storical controls. As Dr. Soreth nentioned, these
can sonetines be useful, but in ny own experience they
are fraught with hazard and not necessarily in the end
all that useful

My final comment is that the |DSA hopes
t hat whatever conmes from today's neeting and however

it is translated into either action or witten
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docunentation or witten guidances, the |DSA hopes
that this be done with urgency.

As Dr. Rice's presentation has, | think,
so well described, there are patients now who need
t hese agents. There are going to be nore patients
every day, and the greater the urgency that can be
applied to reaching sone resolutions and sone
definitive guidelines, the better for these patients.

Thank you.

CHAI RMAN RELLER.  Thank you, Dr. Tal bot.
The presentations from IDSA, industry, PhRVA are open
to discussion, coment. Dr. Ross, just before our
break, you had your hand up. Still relevant?

DR ROSS: Yes. Actually, Dr. Tal bot nade
a couple of points about observational studies, and I
wanted to follow up on Dr. Metlay's conments about
observati onal studies.

| think those represent one potential
resour ce. | think, as Dr. Metlay pointed out, there
are potential pitfalls. W are examning the question
of how to use that sort of data and what the pros and
cons are.

| nentioned the papers by Horowitz and

Hart and Benson in the New England Journal. The

foll ow up correspondence on those, for anybody who has
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read that, was quite fierce. So | think that those
are -- | think I just wanted to indicate that those
are areas that we are looking at, but we certainly
appreciate the input that we need to keep our wits
about us as we | ook at those sort of issues.

CHAl RVAN RELLER. Dr. Ramirez.

DR RAM REZ: Followi ng the same, | would
like to make a comment, that ideally what the agency
would like for us is to think outside of the box. W
are here to suggest new ways to deal wth this
problem because if we want sinplicity in MR
organi sms, we need to be thinking outside of the box,
and then |I think that we should probably for a couple
of mnutes just stop thinking that the ideal situation
is the two trials, prospective, double blind with a
| ow del t a. O herwi se, anything that we are going to
say that is novel is going to be -- probably is going
to have potential pitfalls.

Then | would like not to sonmeone come out
with an idea, and then the next comment is, well, but
you need to do a prospective, double blind trial.

The other thing I would Iike to -- Another
comment is that | think fromthe clinical perspective
-- this was already nentioned, but there are two types

of MDR organisnms. There is the MDR organism that we
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still have antibiotics to treat. If the patient has
an infection, we may have limted nunbers, but there
are MDR with one, two, three, four, five antibiotics.

This is one problem Then there's the
other MDR organism that the patient has an infection,
and we don't have any antibiotics to treat. Then
fortunately in our -- | don't renmenber when was the
last time in our patient managenent conference that we
di scussed a Gram positive infection, but we recently
had discussion of the Pseudononas resistant to
everyt hi ng or the  Aci netobacter resi st ant to
everyt hi ng.

These are the real chal | enges. I
understand there is also a problem with MRSA but we
have not presented a MRSA case in a long tine. Eve
though we will not have the idea of antibiotic, we do
have anti bioti cs.

My point is that when | think what do |
need clinically, I think that we need to be | ooking at
two types of drug devel opnent process. One is when |
add a new antibiotic to an MDR organi sm that already
have three or four, and | nmay |look at one way to
devel op this drug.

The other is when | am faced with a

patient with a multi-resistant Pseudononas that |
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don't have any antibiotic. Now until not |ong ago, we
used to call for conpassionate use for clinofloxacin
There was always sonmething that you can call in
trying to get sone antibiotic to use for these
patients.

| can tell you that you discuss with the
patient or the famly, nobody is going to be concerned
of toxicity or anything with these patients, because
these patients with these multi-resistant organisnms
wi th nosocom al pneunbnia is going to die. And for
these type of MDR, | may say that | wll be very
pleased with a PK/PD, animal data, and just al nost
sonmehow junmp into the patient, and give ne the
antibiotic and let nme have this antibiotic for
conpassi onate use around the country, and we can cone
out with a -- If this is done by people with sone idea
of clinical research, we can conme out with a |ot of
patients at mnimal cost, and this can be -- W can
have a national RV approval for these particular
anti biotics.

Then | see -- In nmy mnd, | have two
different type of problens. One is the MDR that |
have anti biotics, and the other MOR that | don't have
antibiotics, and | see that probably the process needs

to be two different type of process. Just a conment.
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CHAI RVAN RELLER:  Dr. Bell?

DR BELL; | agree with Dr. Ramirez. W
need to think outside the box, but first I have two
points of clarification | would Iike to ask.

One is the question | asked yesterday,
which is how does the discussion of deltas apply to
new drugs to treat resistant infections? | was
prom sed t he answer today.

Vel |, S t he typi cal nodel a

noni nferiority study, conparing a new agent against a

drug of another class that still does work; because
for nost pathogens there is still something that -- |
nean, we are -- | nmean, is that the way this is

typically viewed?

In such case, of course, wdening the
delta is an option, or is the typical way this is
approached a superiority study conparing against -- |
mean, |'m not sure how that would be done. But if
sonmebody could just -- You know, how does the delta
di scussion of yesterday apply to what we are about
t oday?

My second question is -- | think it was
Dr. Shlaes alluded to the requirenments of clinical
trials making it difficult to accrue patients wth

resistant infections in those trials.
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|'ve heard that a lot and don't doubt it,
but I wonder if he or sonmeone could el aborate on just
what are those requirenments that make it so hard to
find resistant infections? You know, there al so m ght
be an opportunity to make sone changes.

So those two questions.

CHAl RVAN RELLER: W have multiple hands

up, but first those who wsh to provide answers

specifically for Dr. Bell. Dr. Col dberger?
DR GOLDBERCER: "1l answer the first
guestion, or try to. "Il leave it to Dr. Shlaes to

attenpt to answer the second question. He can think
while I"'mtrying to talk here

No, you raise a very legitinmate question,
and | think that in the past, certainly, the
devel opment of a drug that would include a resistance
claim m ght be subsuned into the overall devel opnent
of the drug.

That is to say, to get a claim for PRSP
say, in the setting of community acquired pneunoni a,
you would have the data in conmunity acquired
pneunonia to show from routine trials that the drug
was efficacious, data in susceptible pneunococci to
show that the drug was efficacious, and then sone

addi ti onal nunber of resistant pneunococci.
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Now in the case, for instance, of a
fl uor oqui nol one where the issue of -- you were sort of
out of the class. So you weren't worried so much
about penicillin resistance having an inpact on
fl uor oqui nol one activity. Whether that's still the
case now could be worth sonme discussion, but in any
case we required a relatively small nunber of patients
with docunented PRSP infection in comunity acquired
pneunonia to denonstrate that the drug had activity
t here.

The reason we required any, in fact, since
you could argue, well, if their resistances are not
linked and you've got an overwhelmng anount of
pneunococcal data, as we had with |evofloxacin, for
instance, where there were literally a couple of
hundred cases, why have any cases?

Qur thinking along those l|ines was that
there may be patient related factors that go along
with acquisition of PRSP that those patients nmay sone
way either be sicker, either from their infection or
fromunderlying illness, and it would be desirable to
show that the drug would work in that setting.

So that's a nodel that we've sort of
followed. | think it's clear that, if we were to nove

to a nodel where there would be nore focus on
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resi stance and | ess focus on broad other clains, then
that approach would have to be nodified, and that
there mght not -- | don't know that we would be
really using a delta approach to the resistant data.

W mght be using an approach simlar to
what David Ross outlined earlier where there would,
for instance, be serious enterococcal or Staph. aureus
infections, a limted nunber of patients whose nature
of infection was extrenely well characterized, i.e.
endocarditis, vertebral osteonyelitis wth sustained
bacterem a, etcetera, etcetera, that you denonstrated
that the drug was effective in those patients where
there would be little doubt that, absent effective
antimcrobial therapy, there would be any spontaneous
rem ssion, and that that m ght then be suppl enented by
sone additional data in at |east one other indication
to denonstrate the drug's role in treating patients
with serious infection.

The latter indication mght, for instance,
be subject nore to a routine delta approach. So
that's one part of our thinking. That's, in essence,
the reason for presenting this today, was to get sone
di scussion on those issues, because in fact it is an
approach that ultimately relies on a snmaller clinica

experience than what we have generally done, and the
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guestion is: Is this a reasonable way to proceed,
which is why we sort of brought it up for the purposes
of di scussion

So | hope |I've spoken |ong enough for Dr.
Shl aes to have his answer ready.

CHAl RVAN RELLER So we wll have Dr.
Shl aes and Dr. Tal bot, then Dr. Wttes and Dr. Archer.

Davi d?

DR, SHLAES: Ckay. So the reason that
it's so difficult to accrue patients with resistant
infections -- There are probably several reasons. One
big one is that one of the major exclusion criteria
for entering into clinical trials is prior -- recent
prior treatnent with antibiotics, which is the very
popul ation that tend to have the resistant organisns.

DR BELL: How recent is recent?

DR SHLAES:. It varies with the trial, but
on the order of 72 hours, sonmething |ike that.

The other issue is that mnmany of these
patients tend to have multiple other mnedical problens,
and because these are investigational agents, we tend
to exclude patients with a ot of serious underlying
di seases, renal i nsuf ficiency, sonetinmes hepatic
i nsufficiency, etcetera.

So that when | had this slide in this set

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

124

which said that, you know, clinical trials are not
real life, | think if you want to capture patients
with resistant pathogens, we have to have an approach
that nore reflects real life sonehow

CHAI RVAN RELLER:  Dr. Tal bot ?

DR, TALBOT: To comment on the question,
and also Dr. Ramirez's point about studying lots of
patients in a conpassionate use program we did try
that with Synercid.

So | agree with Dr. CGol dberger's coments.
Let ne cast them in a slightly different way. I
think one way to think about this is how you study a
drug when there is a conparator available is different
from how you have to study a drug when there is no
conparator available. That was the situation that was
faced with Synercid.

In the latter situation, the issue of
delta, at |east against a resistant organi sm becones
irrelevant, because there is no conparator. It's
really a question of efficacy as opposed to
conparative efficacy.

So in that setting, what could you do? |

think you could do pretty nuch what Dr. ol dberger

alluded to, which is: If you build a whole story
about the drug's efficacy based on in vitro
S AG CORP
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susceptibility, in vivo aninmal nodel data, PK PD
rel ati onships, activity against susceptible pathogens
and clinical efficacy in other indications, then if
you can also show that in a subset of patients wth
clearly defined infection due to a resistant organi sm
that you have efficacy, | think that that should be
sufficient for an approval for that indication. That
is a pathogen specific or pathogen driven indication.

CHAl RVAN RELLER:  Wiile it's fresh in our
nmenories, the patient that Dr. Rice alluded to, |
think, is a good exanple of how these exclusions would
make it inpossible to study the very patients for whom
t he new drugs are necessary.

By definition, other antimcrobial drugs
within 72 hours that are irrelevant to the resistance
issue at hand are underlying factors, risk factors.
This seens to be a rich area for noderation of entry

criteria for treatnent of resistance.

Dr. Wttes?

DR. WTTES: Thanks. | actually have four
coments, and | know | am infectious disease
chal  enged, but 1'Il try my best.

The first thing actually relates to the
nunber issue and the 72 hours. I'"ve been trying all

day to figure out why there can't be |arge enough
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nunbers. It didn't nake any sense. G ven the sanple
sizes you have put on the board, the slides, of how
many people there are in this burgeoning problem and
so forth, it didn't nmake any sense to nme that there
are no nunbers.

If what you are doing is designing trials
that are so unlike the patients that you need to
treat, and you are excluding w de swaths of them that
doesn't nake sense to ne.

So if we are talking out of the box, it
seens to nme this is really put it back in the box.
Thi nk about what your -- who the patients are that
need the treatnment, and design the trials around them

| nmean, | nust be m ssing sonething. ay, good.

DR HARDALO Havi ng been through this
with the VRE experience and on both sides, actually,
as an investigator and then later as a project
director for a pharnmaceutical conpany, on the one
hand, when we were doing conpassionate trials |ike the
Synercid trial, we were initially told that the
patient had to fail all reasonable appropriate options
in order to get enrolled in the Synercid trial, which
in general nmeant that you had to wait for the culture
to grow, wait for the organismto be identified, wait

for susceptibility testing to show what you coul d use,
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try that, have themfail it with a mnimmof 72 hours
wort h of therapy.

Now t he epi demi ol ogi ¢ data on VRE suggests
that nost of the norality occurs within the first
week. You' ve just wasted that week trying out the
appropri ate options.

Ckay. Second woul d be random ze a pati ent
to a controlled trial in which you are looking at a
sel ected conparator, realizing that your VRE is nmulti-
drug resistant, and no one agrees what's the best
standard of care.

In that particular <case, if there's
alternative options in a conpassionate use trial for
|l i nezolid or Synercid, you won't get patients enrolled
in your trial, because they can get the other drugs
that they believe may have sone efficacy easier.

So it beconmes much nore difficult when you
are dealing with sick patients who have high nortality
to force sonebody into an investigational trial. Even
though it may be academically nore rigorous,
scientifically nore robust, there are significant
chal | enges.

Four thousand isolates my be very
different than 4,000 patient cases that are eligible

for a clinical trial. So that's where the
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surveill ance data could be extrenely useful in telling
us, indeed, how many patients are really out there
how many patients really could consent to a clinica
trial and be expected to survive |longer than a week so
that you could get any kind of assessnent of efficacy.

CHAl RMAN RELLER. Dr. Wttes, you had four

coment s.

DR WTTES: Al right. The second
actually, |1 do have to say sonmething about the
observational data, because I, too -- | want to echo

the concerns of those people who have expressed
concern about it.

| think that to do an observational study
of the type that we are tal king about where it's been
on the table is very expensive, very time consum ng,
very prone to bias, and really hard to interpret.

| was involved in -- Wien | was at NHLBI,
comng to the FDA to the Blood Advisory Conmmittee
asking them-- W at NHLBI were asking the FDA whet her
we could do the observational study of alpha 1
antitrypsin replacenent therapy, and our argunment was
sort of all the argunents |I've heard around the table,
and we won the argunent. W were allowed to do it
instead of a random zed trial. Fifteen years later

nobody knows whether it works.
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So | just -- From ny own experience as
well as lots of letters that we read, | just hope that
that's not the route that will be taken

The ot her issue actually has to do with --
Ch, short issue and then the bigger one. The cost of
trials: The 30,000 sounds like a lot, and | don't
know whether there's sone marginal cost or not a
marginal cost. But it seens to ne that we spend a | ot
of noney in trials that's really unnecessary and there
is a kind of overcollection of -- overprecision that
we do that is extrenely costly and that we shoul d | ook
at and question.

| ncreasi ng sanpl e size can be much cheaper
than increasing conplexity and the rigidity of certain
ki nds of ways in which we validate data. So this is

an appeal for a little less validity and bi gger sanple

sizes and less costly -- saving noney at the nmargins.
Finally, | think that it seens to nme that
there is a real interweaving of biocreep of this

delta, of the availability of drugs, and what shoul d
be sitting on the shelf in case a new resistance
ari ses.

Dr. Tally tal ked about that people would
use -- docs would use the best drug, because --

There's no danger of biocreep, because people use
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what's best. | think the issue, as far as | can --
seens to nme, that if you are tal king about having a
| arge delta, a drug coming on the market with a |arge
delta, and the word noninferiority attached to it, how
in the world can sonebody know -- a practicing
clinician know what's best?

| mean, | think that was the point Erica
made yesterday, that if the data aren't there to say
what's best, how do you know what's best? So it seens
to me that the structure of large deltas, of course,
have the potential of |leading to this biocreep.

On the other hand, if we are nore careful
about our |language and don't claim that things are
equi val ent when they are not or when the data don't
really support that, or not inferior when the data
don't really support that, and admt to the kinds of -
- If adrug will be on the nmarket with a | arger delta,
admt that and have that as well known so that we are
not -- Separate the trial and the definition of the
delta in the trial from the way in which it's
described in literature and | abel and in practi ce.

CHAI RVAN RELLER:  Dr. Ramirez.

DR, RAM REZ: I am going to ask a
guestion. W discussed yesterday biocreep and delta.

W'l treat usually critically ill patients infected
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with multi-resistant organisns that w thout treatnent
80-90 percent is going to die. There is not too much
room f or bi ocreep.

I f you have a drug that works, as soon as
you drop one or two tines a delta, the patient is
going to die. | think that -- | don't knowif this is
thinking appropriately to adding delta or biocreep,
because these patients are -- | nean, sonetines there

is no option.

I nmean, in nosocom al pneunonia we
di scussed 50 percent nortality. In these two cases
there were presented today, | nean the nortality is

cl ose to 100 percent.

CHAI RVAN RELLER  Dr. Ross.

DR ROSS: | think you are raising a very
germane question, one that is very difficult to
answer. One of the difficulties comes from the fact
that our estimates -- this was discussed yesterday --
of treatnent effect differ depending on the situation

If we are talking about Staph. aureus

endocarditis, we think that appropriate therapy | eads

to a very large treatnent effect. Not everyone wil |
get better, but certainly nore people will get better
-- Many nore people will get better than if you don't
treat.
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What is the magnitude of the treatnent
effect if you have a patient with a single blood
culture that is positive for vanconycin resistant
enterococci? Let ne just say very quickly before I
fall into the ice that | do agree that VRE is a real
pat hogen and | eads to bad outcones, but the question
is, in a given patient, if the patient gets better
with treatnment and you are not quite sure of the
significance of a finding for that given patient, what
is the exact treatnment effect? And it's very
difficult to say.

So | think that may be one area where
biocreep -- and | mght not even use the word
bi ocreep, but in ternms of trying to figure out which
drug is best, that it can be very difficult.

CHAI RMAN RELLER I n the exanple that Dr.
Ram rez gave, the high probability of death is one
i ssue. The nmagnitude of what the infection is
contributing there is, | think, a legitimate margin
for discussion.

| recall Dr. Rice's -- the patient he
presented, and sone of the discussions that have taken
pl ace about using data from conpassi onate use. When
qui nupristin/dalfopristin was discussed at this

Conmittee, ny recollection is in the order of 3,000-
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plus patients in the conpassionate use category, and
it was exceedingly difficult to assess what
information regarding efficacy could conme from those
patients.

What was seized on is that snmaller group
of patients who had persistent bacterema wth
vanconycin resistant enterococci where this conpound
was shown to be associated wth cessation of
bacterema -- that's ny recollection.

So you had | arge nunbers where it was very
difficult to tell what was going on and what the
contribution of agent was, and a relatively smaller
nunber of patients with a, if you wll, surrogate
endpoint that was a part of, perhaps a large part, of
the decision to approve for this resistant organi sm

I"d like to couple those recollections
with the constraints that Dr. Shlaes nentioned in
enrollnent of patients with resistant organisns for
exclusion criteria. Wuld it not be possibly far
better to have a trial or inclusion design that
captured those patients who are now escaping the
trials, because they are getting a conpound on a
conpassi onate use, and having them captured in a nore
structured trial that would focus on issues that m ght

|l end thenselves nore readily to interpretation of
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efficacy of the conpound as opposed to nortality, bad
outconme related to the underlying diseases that are
the very place that these organisns are found?

Dr. Tal bot?

DR TALBOT: Dr. Reller, | think that gets
directly to where I wanted to go, and it deals with a
nunber of the issues that have cone up, beginning with
the one with why can't you get patients.

| think part of the answer there is that,
when you are studying an antibiotic, as wth other
conmpounds, the first thing you want to understand is
does your treatnent have efficacy in the target
popul ation with the target pathogens.

The only way you can do that sonetines is
by -- and nost tines is by elimnating a variety of
factors which can confound your interpretation of
response. So that's why you have exclusion criteria
inclinical trials.

Now that tells you if you have efficacy,
but the problem with resistant pathogens is that they
tend to occur in patients who have all these
confounding factors, and that's exactly what we ran
into wth Synercid, and other people have had the sane
probl em

So you have an inherent sort of
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contradictory situation, as you would like to study
them but if you study them then you have all these
other things that contribute to nortality and so
forth, and what have you got?

So that raises this question. W have
tal ked about surrogate markers, and |I'm not sure that
we have actually been precise enough in what we nean.

A surrogate has sort of a bad connotation, in a way,
but as Dr. McCracken expressed yesterday, nost of what
an |ID physician, | think, mght expect wth an
antibiotic is, in fact, to eradicate the pathogen.

| f the pathogen goes away, that in fact is
the outcone you are |looking for, and sonetimes it's
the only one you can assess, because of these
conf oundi ng factors.

So | think 1'd like to propose that there
be some reconsideration of what's a surrogate marker
in this field as opposed to what is a valid endpoint
that is clinically meaningful. | think that there are
probably some clinicians who would suggest that
eradi cation of the bug is not just a surrogate narker.

It's actually the clinically meaningful endpoint that
you want, and that is, in particular, true when you
are dealing with nulti-drug resistant pathogens for

which there is no conparator agent available to study
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inclinical trials.

So if there could be sonme di scussi on about
surrogate markers and what they are or aren't, that
m ght advance the di scussi on.

CHAI RMAN RELLER: Dr. Rice's patient again
now illustrated that. So maybe we get into sonething
of semantics issue with surrogate markers with what in
many cases mght be objective endpoints that is the
best that we could hope to achieve in the patient
presented. It would be a cessation of VRE bacterem a.

Dr. Shlaes, you wanted to say sonething?
Dr. Hardal 0?

DR. HARDALO Yes. | think actually, just
as Dr. Ramirez correctly identified the dichotony of
the options that are available for treatnent, Dr.
Tal bot has identified the dichotony of the endpoints
that we need to consider.

That is, there are certain types of
infections for which these confounding factors are
present and cloud the assessnment of efficacy and,
therefore, surrogate narkers are appropriate as a
primary endpoint. Then there are certain infections
for which you can assess outcones nore clearly,
because there are | ess confounding factors or there is

a better assessnent of efficacy.
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| believe that we have seen two extremnes
of precedence, one a dossier as snmall as 63 patients
supporting efficacy in refractory infections, up to a
dossier as large as 3,000 patients which has been said
that it is inadequate to support efficacy and that it
is confusing and it's uncl ear.

On  the one hand, we are saying
observational prospective trials are fraught wth
difficulty but, on the other hand, we are saying
hi storical data shoul d never be used again.

| think, for <clarity's sake, we would
appreci ate any gui dance form the necessary
stakeholders as to what is it that you want for
resi stant pathogens, in what setting?

CHAI RVAN RELLER:  Dr. Shl aes?

DR SHLAES: Actually, just to follow up
on this a little bit, | think the suggestion that Dr.
CGol dberger nade at the outset, which was to focus on a
very small nunber of very well characterized patients,
and 1'd like to limt this necessarily to endocarditis
and osteonyelitis wth persistent bacteria -- But
anyway, a small nunber of well characterized patients
in conbination with a package of data, including
activity against susceptible pathogens in hunman

trials, including PK/ PD supportive data, including
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supportive in vitro data and supportive ani mal nodel
dat a.

| think, if you take that as a package and
you are willing to approve based on that, you would
find a warm reception from the industry. So | think
that that is a reasonable way forward.

CHAl RVAN RELLER: If one, for exanple,
took the Acineto baumanni resistant organi sm and one
had patients wth neningitis wth that organism
pneunonia with bacterem a, infective endocarditis, and
showed cl earing of the organism this would seemto ne
to be so nuch nore powerful than trying to nmake sense
out of an intubated patient with hospital acquired
pneunoni a |ooking at endotracheal suction specinens
with baumanni wi t hout t hese ot her obj ecti ve
eradi cati on endpoints where trying to nake sense in a
ventilated patient of baumanni in an ETS specinen
wi thout bacterema, etcetera, | think is virtually
i npossible. Dr. Rice, any conment?

DR RICE | agree. I think it's just a
matter of being able to identify enough of those
patients to be able to come to conclusions. But
ventilator associated pneunponia studies are fraught
with problens, as we all know, and although actually

continuing to |l ook at suction specinmens probably woul d
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have the benefit of at least telling you whether the
Aci net obacter wll becone resistant to the new
antibiotic as well, since that's where you are nost
likely to find it.

CHAl RVAN RELLER: Dr. Archer?

DR, ARCHER:  Thank you. I wanted to ask
Dr. Rice for the IDSA standpoint: | initially wanted
to ask if you had any specific plans whether |DSA
could help nove along the problem of drug discovery,
and I was wondering in specific is there's any thought
given to setting up a clinical trials network wthin
the IDSA for identifying patients with these specific
problens that mght be nore easily entered into
clinical trials, identified specifically by ID docs.
Maybe Don Gol dmann would want to conment on that as
wel | .

DR, GOLDIVANN: | guess all | can say is
the IDSA is here and nore than willing to participate
in a larger group that could come to those sorts of --
or could develop those sorts of protocols. But right
now, to my know edge, there isn't anything specific
that is planned. W are hoping that maybe something
i ke that would cone out of this whole process.

CHAl RVAN RELLER: Dr. Rotstein?

DR. ROTSTEI N: O course, the idea of the
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BAMSG Bacteriology and Mycology Study Goup, is to
devel op a network of intensive care units in hospitals
that can identify high risk patients that are suitable
for clinical trials. But | have to caution that the
very nature of the collaborative is that it tends to
focus on intensive care patients who have a |ot of the
probl ens that have al ready been all uded to.

|"ve been giving sone thought to other
types of patients who nmay get, however transiently,
into I1CUs and, therefore, could be considered high
ri sk, such as cardiovascular surgical patients who
develop infections in what | mght call a nore clean
environment in terns of confounders, and they m ght be
a good population in which to study drugs, especially
on the Gram positive side, in that they devel op wound
infections, nediastinitis, bacterema, endocarditis,
other types of infections that are nore easily
identified in ternms of endpoints.

CHAI RVAN RELLER: Dr. Ram rez?

DR RAMREZ: Yes. | would like to make a
comment, that it was already explained why it is
difficult to find resistant organisns in clinical
trials, because we don't know the patients with risk
factors for resistant organi sm

At the sane tinme, it is not as sinple as,
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well, let's go ahead and change the trial and enroll
the patients, because as enroll the patient wth
multi-resistant -- because when we are doing a

clinical trial, usually we are trying to figure out
that the patient is going to have an outcone rel ated
to the infection, and the antibiotic is going to
change the outconme, and nost of the tinme we want to
believe that then the outcone was related nostly to
this organi smcausing the infection

Wen you get into these patients wth
mul tiple medical problens and nultiple conditions, the
outcone is less and less related to the infection.
Since we tend to have an agreenent that the only way
to enroll these patients in a clinical trial is to
really capture is to go to the bone marrow transpl ant
unit and enroll the patient that we don't want to go
there, because these patients are going to die of
plenty of other problenms outside of the VRE or the
pseudononas.

The nore we are wlling to accept a
patient with confounding factors, the nore we have to
be willing to accept that the final clinical outcone
is going to be irrelevant, and we definitely have to
get surrogate markers for these patients; because the

nortality is going to be so high that trying to figure
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out -- attribute the nortality to the infection, you
need to have a trenmendous clinical trial nunber of
patients, and then we are going to go back to the sane
problem that we cannot do the trial.

| think it is a good idea, the concept of
enrolling patients where we know where the resistant
organisns are |ocated, but we have to forget about a
clinical outconme -- a valid outcome, and we need to
| ook at surrogate narkers.

CHAl RVAN  RELLER: Dr. Mller, Shlaes,
CGol dberger and Chesney. Dr. Mller

DR MLLER Going back to part of what
we've been trying to brainstorm on, which is how to
stinmulate new drug developnent, | think we need to
t hi nk about new partners. It's very disturbing the
paucity of drugs in the pipeline, and we've heard from
Dr. Shlaes that |arge pharma, you know, is rapidly
novi ng away fromanti-infective devel opnent.

So following that line of thought, it's
really the small pharma and bi ot echnol ogy conpani es as
wel | as the Federal governnent, and specifically the
NIAID, | think, that wll have to take up the
chal | enge.

This has become nuch clearer to ny

institute in the recent tines because of the chall enge
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frombioterrorismagents. So that with the influx of
new noni es to address comng up with new vacci nes and
new drugs for those agents, | think we are going to
have sone opportunities to al so broaden the horizon as
far as other products for resistant infections as
wel | .

Also, in line with that, | think it's
really not conpounds that are out already, but there
is a trenendous nunber of conpounds and chem cal s that
have been abandoned by Ilarge pharma historically,
because they are not the blockbuster drugs, they are
not the broad spectrum drugs, that maybe we can think
about how to go back to those, license them to the
smal | er conpani es, have governnent support throughout
t he devel opnent process, including conducting clinical
trials, and maybe utilizing some of the ideas, the
excel l ent ideas, that FDA has brought to the table to
incentivize getting those products devel oped.

CHAI RVAN RELLER:  Dr. Shl aes.

DR, SHLAES: Ckay. So, actually, | have
two conments. One is | need to ask Dr. ol dberger
just for a clarification on his proposal for the snall
nunber of well characterized patients. "' m assum ng
in that case we are using historical controls, and we

are not talking about in the context of a conparative
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st udy.

Before you junp to that, let nme just
respond to Marissa a little bit. Actually, 1 think
nost conpani es have already tried that, in the sense
of doing retrospective |ooks at their prior

collections to try and identify conpounds that have
been di scarded.

Certainly, Schering didit. W didit. A
nunber of conpanies have done it. Cubi st actually
licensed a conpound -- a discarded conpound from
Lilly, and so did a conpany called Internune,
ori tavanci n.

So | think nost conpanies have already
done that, to go back through their prior collection
to try and identify reasonable candidates to bring
forward in today's environment of resistance. So |
think what you see in the pipeline now is what
conpanies were able to bring forward from those old
col l ections, which is not nuch.

DR, GOLDBERGER. To answer your question
yes. In essence, the rationale for having highly
characterized patients whose outcone, absent affective
antimcrobial therapy, would probably be, in many
cases, death or at |east serious norbidity would be

that there would not have to be in that portion of the
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devel opment program a random zed conponent, although
the expectation would be that there would be sone
other clinical trial or clinical trials to expand the
under standi ng of the drug. But that's right. That
woul d probably not be a random zed study.

CHAl RMAN RELLER: Dr. Chesney and then Dr.
Tal ly.

DR, GOLDBERGER: | didn't get ny turn.

CHAI RVAN RELLER: Mark, please finish
Then Dr. Chesney.

DR GOLDBERCER I didn't want to take
advantage of Dr. Shlaes' remark if he was going to go
on alittle longer.

First, | wanted to address sonething that
several people have said, including Dr. Ramrez, and
that was this issue, you know, about concerns about
really understanding the clinical outcone, what it
neans as you enroll a large nunber of severely ill
patients.

| guess one of the reasons that we' ve
tal ked about this issue of including a small nunber of
very well characterized patients is, at |east from ny
own experience, physicians are very Bayesian, and they
| ook at new experience based upon what they' ve seen

al r eady.
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Looking at a large group of patients with
a variety of conplex illnesses would |ook one way
wi t hout sone other good data, but if you had even a
coupl e of dozen patients with one of the organisns in
guestion where you could clearly show therapeutic
efficacy, frankly, | think one would look at this
| arger nunber of patients in a very different |ight.
That's just sort of my own take on this approach.

| had a couple of questions. One is for

Dr. Tally, and it's kind of along the nodel that you

will sometines see when they are asking you to buy a
car, they will say "you be the sales nanager; you
know, you nmake an offer." No reasonable offer
ref used.

You had a slide that was devel opnent of
drugs for resistant pathogens, and the issue is FDA
clearly indicate the nunber of patients with resistant
infections required in efficacy trials, an absolute
nunber, a percentage of the dom nant pathogen Ed,
MRSA, MSSA, VRE, etcetera.

So ny question to you: How much is
enough? What's your actual take on that? You are a
very reasonable guy. So | think you will give a
pretty straightforward answer.

DR TALLY: W asked that question when we
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| ooked at pipericillin tazobactam because clearly the
mandat e for a conbination drug had to show -- that FDA

had, conbi nati on drugs have to show an advantage over

the single drug, i.e., pipericillin.
So that was a very clear endpoint. Thi s
is from nmenory now. I think it was about 20 cases

with a resistant organism in each system we studied,
whi ch woul d represent about ten to 15 percent of the
i sol ates that were eval uabl e.

Wth that, we were able to get approval

for, I think, four or five pathogens in two or three
di fferent areas. That was a guideline that we had
when we went into the studies. So we could go and

size our studies to be able to do that and bring in a
| arge clinical programin a reasonable tine period.

In that, somebody had asked nme about, you
know, failing -- not neeting preset endpoints, and
indeed two of the eight studies in that study, we
didn't neet endpoints. W had to stop on them
Another one, we actually failed two conparative
agents.

So I think you can define that. \Wat we
don't have as the definition here is how many -- 1In
skin and soft tissue where you are going to have a

percentage of MRSA and MSSA -- and | can talk off hard

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

148

data now -- \Were you have 60 percent of your patients
out of 200 bacteriologically evaluable patients have
staph, and vyou have about 15 percent of them
resi stance, is that enough?

| can say this to you, because we've
al ready asked you that question, and you people have
said yes. So if we can get that clarity in different
areas, | think that would be hel pful to the industry,
in answering that. That's why | put it up, because I
think we are alnost there on that one. So I think we

can now start to put that down on paper.

DR, GOLDBERCER: I have one question for
Dr. Rice. In the case that you showed which
ultimately, | guess, either the final therapy or the

final therapy in reserve was qui nupristin/dalfopristin
for his enterococci, what's your view -- and just
using this sort of as a nodel, your feeling about the
fact that, if a product like that, which in this case
is the last produce that is currently available that
mght treat his infection, is out there and wdely
used for a wde variety of infections where there are
many effective alternates, the likelihood that it wll
be useful in a reserve for patients |like this probably
goes down substantially. What's your perspective

about that?
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DR RICE | think that's a real risk.
nmean, | think that we are seeing right now, John Quinn
from Chicago believes that as many as ten percent of
his people he treats with linezolid becone col onized
with a linezolid resistant Enterococcus faecium as
one description of a linezolid resistant Staph
aur eus.

In the Virges study, 21 percent of all the
patients who had Enterococcus faecium had a reduced
susceptibility to quinupristin/dalfopristin, despite
the fact that there wasn't even exposure.

So I think that that's a problem but I
think that's a problem we have to deal with. | mean,
| guess I'm not a big fan of worrying about how
sonmething is going to be narketed when it's truly
necessary. | nean, | would rather have it out there
and then try to deal with it as best we can and try to
set up guidelines for how antibiotics should be used
than to depress the developnment in the first place
simply because we are worried about the potential for
resi st ance.

DR GOLDBERCER Do you have a program
for instance, in your institution about, you know,
that in any way provides gqguidelines or limts

availability of products Iike that?
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DR. Rl CE: Vel |, certainly, ei t her

qui nupristin/dalfopristin or linezolid needs to be

approved by the infectious disease consultation

service before it is used. Part of that reason is
because of expense, but those are -- that's the |evel
of restriction that we have, and actually | have a

very active program for educating house staff and
attendi ng physicians on issues of resistance, and that
has hel ped us to reduce our use of antimcrobials.

CHAI RMAN RELLER: Dr. Chesney had her hand
up earlier, and then Dr. Goldmann and -- Bell and
Gol dmann.

DR CHESNEY: | just wanted to rem nd all
of us that we've switched to the highly resistant G am
negatives, which is very, very inportant. W have al
been faced with those kinds of situations. But, you
know, we need to renenber that the mllions and
mllions of drugs that are being used are being used
in the community, and it's nmuch easier for ne to get a
handl e on how to do sone of these studies and get sone
of the nunbers in a captive, hospitalized popul ation

But | think we also need to be rem nded that, not the
bigger problem but an equal problem is that of
controlling it in the comunity and getting the

patients in the conmunity.
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CHAl RMAN RELLER: We'll hear from Dr.

Bell, then Dr. Goldmann, Dr. Ramrez, and then we wl|l
have | unch.

DR TALLY: You had ne in that list, and

didn't get a chance. Early on, just after Dr.
Chesney. |'mgoing to interrupt.
CHAl RVAN RELLER Ch. So thanks for

rem nding me. You' ve been --

DR TALLY: Because | was answering Mark's
guesti ons.

CHAl RMAN RELLER: W have a new tally, and
Tally is at the top. Please.

DR TALLY: I'Il direct it to Dr. Wttes.

In studying these sick patients in different
syndrones and infectious disease, we don't have the
advant age of massive nunbers to be able to do a sinple
study to get the nunbers. So we have to -- That's why
we are thinking of different ways of studying these
very sick patients.

About the cost of doing these studies, the
high cost is driven by a nunber of different factors,
not the least of which is these diseases have high
nortalities, and the ethics commttees are denandi ng
nore and nore safety data so we protect the patient.

VW have to get nore and nore data so we
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can, in collaboration with regulatory agencies, cone
to a reason why the drug did or did not work. So it
takes a | ot of pharnacol ogical data with it al so.

So because of the inportance in the health
need of getting drugs to treat fatal resistant
infections, that's what is driving the cost. If | was
doing an outpatient study for bronchitis, the cost is
way down, but this is a different patient popul ation.

About the wuse of controls, historical
controls, | shudder with historical controls, because
of three factors: The pathogens have changed; the
patients have changed with new di seases; and nedi ci ne
treating them has changed.

So you are fraught with really naki ng bad
m st akes using historical controls. | don't think we
should go forward, if you have a chance to do a
controlled study, to do it sonewhere. That's one of
the things | struggle wth, because you are nore
likely using historical controls to come up with the
wong answer because of the changes in pathogen,
patient and practice.

CHAl RMAN RELLER:  Thank you. Dr. Bell.

DR, BELL: | wanted to pick up on this

i ssue of holding antibiotics in reserve. It's come up

a couple of tines. | think there are two Kkinds of
SAG CORP
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antibiotics that could be held in reserve as being

"the last resort.” One of them is old antibiotics
that have -- |ike vanconycin that have been out for a
| ong tine.

They are off patent and are gradually
losing their effectiveness, and in that situation
where, you know, holding them in reserve really, |
woul d doubt, would be a disincentive to new drug
devel oprent . It really seens like it nmakes a |ot of
good sense.

It's quite a different matter to urge
conpanies to produce a new drug and say, okay, now we
are going to hold that one in reserve. | don't
necessarily personally view that as a good idea, if it
really is a better drug for any nunber of reasons, and
if it really -- that such a policy is a disincentive
to new drug devel opnent. That's much nore difficult
i ssue to navigate through

When this cane up a couple of weeks ago,
actually, at Institute of Medicine forum neeting, |

posed the question, and biotech people weren't well

represent ed t here, but somne of t he | ar ger
pharmaceuticals. | said, well, suppose -- | nean, in
essence, what | said was suppose there was no policy

of holding in reserve new drugs, and we just said
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okay, you know, use it. Wuld that be enough
financial incentive for the pharnaceutical conpanies
to reliably keep the pipeline flow ng agai n?

The answer | got -- and again, biotech
wasn't there. The answer | think I got was no. The
answer | think I got was there just aren't enough new
i deas or new classes. |It's not that sinple. 1t's not
a matter anynore -- Wat | heard a couple of years
ago was, if you just relax on the usage controls, that
the pipeline will open again.

So | just wanted to nention that. | mean
the idea is certainly on the table, if anybody wants
to pick that up. Dr. Tally had nentioned that, you
know, this still is a mjor disincentive to new drug
devel oprent .

CHAI RVAN RELLER: Dr. Col dmann. Dr.
Tally, you want to respond to that?

DR TALLY: 1In response to the question,
think -- and having been in big pharma and | ooki ng at
the reasons for bringing things forward, it's a
mul tifactorial decision on whether or not a conpany is
going to stay in antibacterials. | think David
identified several of them

It's getting harder and harder for an

antibiotic that has a final sales of $300 mllion to
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get into the pipeline of a big pharmaceutical conpany.
Wth all the nerging going on, the bar keeps getting
hi gher and hi gher, because these are for treatnent of
acute infections, a short period of tine, and the
economics that David brought out -- This is not
statins that you take for the rest of your life.

So that's a problem Second, pipelines

have not been producing nolecules to bring forward.

They have been producing "me, too" nolecules which

people are saying we -- You know, it's very hard to

bring a "ne, too" nolecule forward, and it is very
hard; because all paradigns have not worked, and you
got to have new paradi gns worKk.

Speaki ng now for biotech, if you take away
the constant specter -- and | get pounded on this all
the tinme. If you take away the specter that
imediately the new drug is going to be restricted but
would take its place, it would take some of the
pressure off raising noney for biotech to support

i nnovative research where a lot of it is going on

It would be a partial help to the biotech

i ndustry, because as soon -- The question always cones
up, is asked, well, you' ve got a drug that will treat
resistant infection. |It's going to be restricted, so

it's not going to have a narket.
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So if you take that away and you go back
to the drug has to neet criteria to find its place in
treatment based on its characteristics, then for
biotech it would be easier to raise it, and a $1-$300
mllion drug is an inportant drug for biotech
conpani es.

So that's in the future what | think you
will see, if the current trend continues, is you wll
see specialty pharnmaceutical conpanies growing up in
areas where the big pharnaceutical conpanies, for
complex financial reasons, have noved out of a
particul ar area.

CHAI RVAN RELLER:  Dr. Col dnmann.

DR, GOLDVANN:  Well, I'm not exactly sure
where I'm going with this, but sonetinmes | think we
can learn sonething froma root cause anal ysis of case
st udi es. W recently had a young wonan wth
Bur khol deria  cepaci a bacterem c pneunobnia wth
underlying cystic fibrosis.

After thoroughly studying this strain and
sending it to Toronto and to Colunbia where every
concei vabl e synergy test was done, it was determ ned
that no drug or no conbination of drugs were going to
be of any use. However, there was a drug that was of

conceivable wuse that is not generally tested in
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m crol abs, and that's BPI made by Zoma, which has not
only activity against that pathogen but perneabalizes
it so that other drugs that normally would be
ineffective woul d be effective.
Qur efforts to get that drug for any kind
of use, conpassionate or otherw se, were to no avail
| think it would be useful studying what the barriers
were to the availability of that drug for such an
i ndi cation where it clearly has sone potential .
Looking at the history of the conpound, |
think 1'mcorrect in stating that historical controls
wer e used to power an out cone st udy for
meni ngococcem a, historical data showing very clear

support of evidence that this would be highly

ef fi caci ous. And of course, neningococcem a, the
outconmes are very well delineated. So this seened
reasonabl e. The pathogen hasn't changed all that
much.

Yet when the outcone study was done, the
primary outcome was not found to be statistically
significant, and so the conpany, therefore, | think,
is understandably cautious about the deploynment of
t hat drug.

So it mght be worth studyi ng what woul d

have made a different outcome for ny 23-year-old
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patient who died of Burkholderia bacterem a for which
there was a potentially useful agent.

In thinking of cystic fibrosis and all
this discussion about surrogate endpoints, | think it
would be very interesting to look at the clinical
trials that have been done in cystic fibrosis.
Certainly, there's no nore difficult a population to
denmonstrate an inpact on a prinmary outcome than that
group of patients, given the fact that eradication of
the organismis al nost never the issue, in the lung at
any rate.

I know of no agent t hat reliably
eradi cates Pseudononas from the lung of a cystic
fibrosis patient, and yet very good clinical trials
have been nounted that have actually changed practice,
including the use of TOBI, NEBS which denonstrated an
impact on quality of life, on hospitalization, on
density of bacteria in the sputum on inflanmmtory
mar kers, on FEV,, other surrogate endpoints.

So this mght be a good popul ation, not
that it applies to patients in an I CU necessarily or a
patient with endocarditis, but it's a comunity that's
really thought through the issue of surrogate markers
for its clinical trials.

| should also point out that | have been
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very instrunmental in keeping drugs in reserve for
cystic fibrosis patients for these nmany years,
including the quinolones as they cane along and
others, and I'mnot at all convinced that |'ve done a
single cystic fibrosis patient any favor by doing
t hat .

| don't think that we are any better off
in terms of the treatnent of that disease or the
devel opnent of resistance than we would have been if
we had had an aggressive approach to using these
agents as they becane available, wusing appropriate
practice guidelines and criteria.

So just sone observations about a specific
di sease that mght teach us sonmething that mght be
applicable to other infections.

CHAI RVAN RELLER:  Dr. Shl aes.

DR SHLAES: Yes. | just want to put one
thing in perspective or try and put sonething in
perspective. | nmean, |I'"ma big proponent of the idea
that you wuse it, you lose it is the rule of
anti biotics. But the fact is that all politics are
|l ocal, and there are clear exceptions to this, and
there are clear instances where by, in fact, spreading
your risks across multiple agents, you don't get

resi st ance.
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A good exanple of that are the studies by
John Burke where they have in Salt Lake Cty a
conmput er based ordering systemw th i medi at e feedback
to physicians who are ordering antibiotics as to
appropri ateness of therapy for a given infection and
hospital anti bi ogram But they have a totally free
fornmulary, and nothing is restricted.

So whatever is on formulary, which is nost
anti biotics, physicians can use. They show in very
long term studies now that they, in fact, have
decreased resistance rates and, conpared to periods of
time where they had a restricted fornmulary versus this
open fornulary with physician feedback, they have been
able to actually reduce costs.

So | don't think that restriction is
al ways the best way to go. In fact, ny experience at
the develand VA was that it doesn't work very well,
actually even in a single hospital setting.

CHAI RVAN RELLER: I would like to thank
everyone for the spirited discussion which wll
continue after lunch, to Dr. Ramirez for holding his
guestion until after lunch. W wll reconvene at ten
m nutes of one. Thank you.

(Wher eupon, the foregoing matter went off

the record at 12:11 p.m)
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AF-T-EERNOON S ESSI-0ON
(12: 56 p.m)

CHAI RMAN RELLER:. Dr. Schentag will begin
t he open public hearing.

DR, SCHENTAG Speaki ng of rusting out,
yes, | am from the Rust Belt. So, hopefully, that
won't be perceived as ny talKk.

Thanks for the opportunity, Dr. Reller,
menbers of the Conmttee. M privilege today to cone
and speak about sonething which is probably titled a
bit too long, but you have to be inclusive, after all,
and we are tal king about devel opnent strategies here,
and we are trying to both understand and, | think,
potentially I'mgoing to ask that we consi der |abeling
endpoints such as killing rates, resistance failure,
dosing types of nodels, and actually |'ve got sone
evidence here that we may be able to think about
| abel i ng synergy as well fromthis kind of study. So
| am going to show you both sone data and tal k about
sone concepts.

Yest erday, of course, we considered tria
design conditions which, you know, mght roughly be
considered conditions to establish one antibiotic for
all, and we are looking at large sinple trial type

desi gns.
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Today | am going to deal with PK/PD trial
design issues, if our goal becones one antibiotic for
each, which, of <course, is a nmuch nore focused
approach, targeted nore toward superiority.

Then | think I am going to point out --
and, hopefully, ny data as well -- these two
approaches are not inconpatible, although we certainly
take the point that's been nmade that sonetines you
want to use one or the other. But, certainly, they
work together well, | think, to answer the questions
of antibiotic efficacy for resistant m crobes.

Now the first exercise is to sort of drone
t hrough sonething which we think is contributory to
the resistance issue, and that is that there is a dose
translated AU C or exposure relationship and tine
relationship to the devel opnent of resistance as it is
clinically perceived.

What | nean by that is, if you just take a
| arge nunber of patients -- there's about 125 patients
in this series of clinical trial type of patients, by
the way. These data were aggregated from a nunber of
clinical trials -- and plot the probability that the
organism will remain susceptible versus tine, they
separate out into a group that apparently did not

devel op much resistance, and when you | ook at those,
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the only thing distinguishing is that they have a
hi gher AU C val ue of over 100, versus that do start to
devel op stepwi se increases in MC and then reach the
resi stance threshold, the points that are shown here
on this survival type plot, and those that started out
|l ow, less than 100, developed this progressively as
you went al ong.

So time rel ati onshi ps and, nost
inmportantly, the nessage that it doesn't nmatter what
drug you are dealing with here, because there was a
fairly large nunber of different drugs represented
here. Tinme and dose too | ow together |lead to sel ected
resistance, and this is probably an expose, if you
will, on selected resistance.

Now it's actually fairly easy to do PK/ PD
trials of antibiotics. It's not that hard to couple
these onto clinical trials, and that's what we have
been doing nost of ours as over the years.
Antibiotics are good nodels for this, because we have
arelatively easy to define and study target.

You could alnost look at this as a drug/
recept or rel ati onshi p, and as you know, al
pharmacol ogy thrives on the idea of having an easy to
guantitate and neasure receptor, and the bacteria

should be treated that way, because the drug, after
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all, affects it directly.

Wen you do that, you find that snal
nunbers of patients can give you very robust data that
you can easily analyze for differences between two
di fferent doses even or two different drugs, if you' ve
got this kind of an endpoint.

They al so have further power
statistically, if you work things through as tine
consi derations, because rates that things happen add
even nore statistical power to these types of one-tine

endpoints that sonetinmes we use when we just |ook at

cure.

Really, the nice thing about PK and PD is
the nore range you have in your data overall, the
easi er it is to establish break point and

correlations. So the fact that you get a thousandfold
range in the AU C just when you give a fixed dose
trial actually helps you pick at what point do you
start to see success as the val ues go higher.

So this is a very useful pharmacol ogic
type of technique, | think, that makes a | ot of sense
if you develop antibiotics based on a directly
neasured endpoint. Direct drug effect nodels and
ot her tool s, of course, are t he i mport ant

consi deration
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Now resistance problens related to study
design: Well, froma study design perspective, PK/ PD
can probably help us out of our noninferiority
complex. | think that's what | got out of yesterday,
is a noninferiority conplex. Peopl e know | probably
came in with that, but anyway we have to go for
superiority, though.

You can't study resistance in the context
of a noninferiority trial, and | think that nost
people said that today, at least in one form or
another. W really have to go for superiority only,
because if we define resistance as not responding to
the drug, we can't, unless we define superiority as
our endpoint, find a drug that wll inprove out
out cone. | mean, we just have no choice here.
Resi stance forces superiority on us.

The first step in this with PK/ PD designs
are really conditions where the clinical response and
the mcro response are closely aligned. If 1've
| earned anything over the years from the fol ks that
see a lot of patients, that are on these conmttees,
they say bring us sonething where there is a link
bet ween your "surrogate" and, you know, what we know
is a clinical response in patients.

So, yes, | agree, that's what we need.
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The reason for that is it's easier to believe that
antibiotic killed the bacteria and cured the disease,
if you work in a disease where there's a |ink.

Resi stance shoul d provide those opportunities for us,
because resi stance should equate to failure.

So what I"'mgoing to do for a few mnutes
now is to talk about a situation where clearly
resi stance does link closely to failure, and you can
show di ff erences between the various approaches, using
endpoints |ike bacterial killing. And eventually, of
course, if our populations get |arge enough, | think
we will doit with clinical cure alone as well.

MRSA provides this opportunity, because
MRSA is -- Mst of you may know this. MRSA is
starting to fail vancomycin even when it's sensitive.

You know, it's not just the VISA strain anynore, but
anecdotal reports from all over the country of
patients that have sensitive organisns are not
responding to vanco. Their bacteremas aren't
clearing. Their pneunonias aren't clearing.

Wiat we decided we would do is we would
start to aggregate those cases before it cane to the
poi nt where it's unethical to do so -- in other words,
where it was unethical to use vanconycin, and that's

the VRE situation. It's unethical to use vanconycin
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So we were unable to test it against a conparator.

| think with MRSA maybe we can get a
handle on that earlier, if we can just find those
ki nds of patients.

Now what do | nean by that? | want to
define that in a PK/PD termfor a second. Well, vanco
is a fixed dose drug in the sense that we al ways dose
adjust its blood levels to the sanme thing, peaks at
30s and troughs of around 10, and that always gives
you the AUIC for this drug of around 250.

So any variability in this drug' s response
is going to be due to MC variability -- in other
words, susceptibility. The organism is going to
create your range and your PK/PD data, and that's a
good nodel, because a lot of drugs don't get this
feature. So only MC variability is going to show us
di ff erences.

The usual M C for vanconycin -- the MG,
actually -- has evolved now to the point where it's
around 2 ntg/m. It used to be 1, sonetinmes even .5
in the ol der days, but it's bunped up to around 2. |If
you do the AU C calculations, that cones out right
around 125 at the break point.

Now nost of the MRSAs in the United States

are probably somewhere around the MC, of .5, and that
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gi ves you val ues over 500, and our VISA strain, which,
of course, we are all afraid of but it hasn't occurred
very often, is up around 8, and that's way | ow.
That's way bel ow 100. So nobody expects vanconycin to
work against VISA. In fact, that's how we discovered
it. It's failed every tine. So there is no doubt
that VISAis really VERSA

The question is are there failures
underneath this high bar, and that's what we are
finding people from all over the country telling us
that they are seeing. So that's what we went out
| ooki ng for.

Now why is this happening? Wll, because
the MC as a .5 to 1 have shifted, we are getting
shifts so that a lot of MGCs now are 2, which is
basically about tw to fourfold loss of activity,
whi ch doesn't sound |ike much, but if you are dealing
wi th dosi ng which was set, you know, ten, 15 years ago
for an MC of .5 and we didn't raise it as the MC
went up, we've |lost about four to fourfold activity.

So it should not be expected that it would
al wvays work, because we haven't conpensated for this
wi th dosing. So now we are seeing these organisns,
you can alnmpst predict who is going to have the

probl em
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You get the additional problem of course,
of having MBCs that are up as well, sonetines, and we
may need to do what CGeorge M Cracken said yesterday,
which is we my need to do AUBCs as well to explain
this data. But for now MCs seem to work. So I'm
going to go with that.

Now a protocol is to |look at patients in
this situation, because it gives us an opportunity to
study resistance which is first defined clinically as

clinical failure, not necessarily as a mcrobial

target to begin with, but clinical failure, | think
nost people would agree, is an interesting way of
defining resistance. The clinicians will nod their

head anyway.

When you | ook at those kinds of patients,
our first work showed that, sure enough, there is a
rel ationship between how long they stay culture
positive and the AU C, and they are culture positive
much |onger and nuch nore frequently, 80 percent
positive and start out Iless than 400 which, by
definition is kind of the MCs that are in the range
of 2 and sone ones.

If their AU C is higher than 400, which is
the .5s nostly because of the way we dose vanco, in

about three weeks or so they are all culture negative,
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with nost of them -- half of them or so by ten days,
but the other half persist. So this is vanconycin,
the reality.

Now you can -- if you want to think about
endpoints, if you do free fraction, an AU C of 400
that's total is free of 140. So we'll have to talk
about that, if you are interested in PK/ PD break
points later, which I don't want to dwell wth too
much, because the study will define those.

Study design issues: Really dealing with
an organism here that's not eradicated quickly. Any
i nprovenents in activity could probably first be
pi cked up as faster eradication. So in other words,
we could boost the activity of this drug either as a
hi gher dose or adding sonething to it. You would pick
it up first as faster organismkilling.

If you don't Kkill it, of «course, it
di ssem nates, and that's what kills you with MRSA, is
usually wdely dissemnated organism in blood and
el sewhere. Vanco probably serves the role of keeping
the patient from death in nost cases, but
di ssem nati on continues.

So what we set out to find, again, was
MRSA patients who are on vanco -- renenber this -- on

it for at least five days wth continued culture
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positivity, the wultimate enriched popul ation. Ve
waited until they had failed vanconycin.

Wy did we do that? Because there's no
guidelines at this point yet for rejecting vanconycin,
because people wll tolerate ten days of positive
cultures in sonme cases in the literature. So it's a
perfect opportunity to start doing this, but we didn't
feel |like we should random ze yet.

So we started out with cohort studies. W
| ooked first retrospectively for all the patients we
could get that had vanco on its regular reginen, and
then there's a | arge nunber of people that are already
starting to double vanconycin's dosage. So we
collected those. W would get higher AU CGs,
presumably, and we enrolled patients that had vanco
continued, but a second antibiotic. W are searching
here for synergy, of course.

Now in the vanco failure patient with an
MC of around 2, you really only have those two
choices. You can raise your dose and target peaks of
around 50 and troughs of around 20, which is what we
collected, or we can go for conventional doses wth
troughs of 10 in conbination with sonething to target
synergy, and this is the various array of players that

peopl e add at that point.
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So we have actually the possibility here
of testing conbination therapy, the same way we test
twice the dose of a single agent. Now tw ce the dose
of the agent is additivity by definition. So if we
can get activity beyond what you get from additivity,
you should be able to begin to define the edges of
syner gy.

O this choice, there isn't really nuch
Additivity would be expected in nost of these cases.
The only in vitro data that we had for potentially
synergi stic drug was Synerci d. So that's the one we
focused on for a while, and it's based mainly on in
vitro data where it shows that the conmbination kills
faster than either agent alone in a high inoculum
situation with sonme MRSA

There are  aninal nodel s as well,
endocarditis type nodels that show that vanco in
synergy is active -- synergistic in these definitions
t hat aren't conpl etely definitions from ny
perspective, but they do show sone evidence at |east
of nmore activity than you woul d expect from doubling
t he vanconyci n dose in ani nal s.

| won't belabor that, because it's just a
precedent for why we are doing this. The vanco

failure study then focused on failures after five days
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and collected vanco failures treated with norma
troughs, with double the trough, and prospectively we
| ooked at double the trough versus Synercid added to
t he regul ar one.

So this stuff is minly for historical
control, and again because we didn't feel confortable
random zing it at this point, and these two here is
nostly investigator taste which reginen they ended up
with, but as you wll see, they ended up pretty
conparable in terns of underlying di seases.

If you do this, of course, you should be
able to do serial cultures, and that was our
requi renent for the study.

Wll, here's the outcone. The vanco
traditional dose aligned alnost exactly with all the
single head to head vanco-linezolid studies, vanco-
Synercid studies, all the equivalent stuff in around
55 percent, and clinical and mcro agreed al nost
exactly.

Interestingly, five days on vanco 5.5
before they were enrolled. The vanco high dose, a
better cure rate, and again close alignnent between
clinical and mcro. So doubling the dose of vanco
woul d show that there is some benefit to additivity in

this nodel, and again this one aligned.
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The qui nupristin/dalfopristin group
reached 83 percent and, interestingly, had been
treated for 15 days before they went on this, which
reflects nost clinicians' desperate effort to find
sonet hing besides adding one of these two expensive
drugs to vanco, | think, and that could be rather
i nteresting.

Now when you | ook at the nortality -- and
| also did attributable nortality, and attributable
nortality is patients who renmained MRSA positive and
synmptomatic and died on therapy. So we were pretty
ri gorous about attributable nortality in this.

The two patients who died on this reginen
did not die of continued infection. On the vanco high
dose and the vanco traditional dose, they did, you
know, show about 16 to 20 percent or so, and 30
percent was the total nortality in this group.

This group did worse overall, but not
statistically significant. These nunbers are small.
The p on a Fischer Exact Test was around .3 or so. So
you don't have enough here for statistical
si gni ficance when you just use your clinical endpoint,
even when it aligns to mcro, if you are dealing with
groups probably | ess than 20 patients or so.

So what do you do? Well, | could show you
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sonmething or you could get statistical significance
out of this study easily. This is all three groups
plotted as howlong it took to clear the organi sm

The Synercid plus vanco group had al nost
all cultures cleared by Day Five after swtching.
These other two groups, you know, the double dose was
better than the single dose, if youwill. S

o we did have sone evidence of additivity
there, but synergy would be defined in this case as
action beyond what you would expect from additivity
alone. | think that probably this curve, if it holds
up, and we are continuing to accrue patients in this
study, would probably show very nicely that this is
probably the first clinical definition of synergy, and
it will nost likely hold up | ong enough, if you accrue
enough patients on clinical trials, to do it as a cure
as wel|.

So you have to pick the right organism
You have to pick an organi sm where nothi ng works very
well, and | think we did that, and then do a
superiority trial. |In a superiority trial, of course,
the greater the real differences, the snmaller nunbers
of patients you need, regardl ess of your delta.

You can put any delta on this trial that

you want, and you will get the sane answer. I woul d
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use pretty tight deltas on these types of trials for
reasons we have al ready nenti oned.

Sone of these endpoints have got a |ot of
noi se in them Particularly the clinical outcone
delta has a lot of noise in it in this situation. So
| have no problem with putting tight deltas on
clinical cure.

Wth mcro cure, you know, it's pretty
clear, | think. Rate of mcrobial killing or rate of
cure alone -- Sonetinmes all you need is the PD
conponent. You don't even need the PK/PD. You notice
| didn't show that to you.

If you are closer to conparator, however,
or if you are trying to show two different doses of
the sane drug different when they are closer together
in ternms of their response, you mght need to convert
it to PD and PD

An exanple of that that we' ve done |ong
ago already is this quinolone data where we've shown
di fferences sorted by AU C with each group P | ess than
0.01 different fromthe other, showing faster killing
with higher concentrations  of the same drug,
C profloxacin in this case.

Now with that aside, the choice of this

concept of surrogates in superiority trials 1is
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intriguing, and clinical <cure is really a soft
endpoint. That's why you need tight deltas, | think
i f you want meani ngful information.

If you choose a disease where clinical
cure is closely linked to mcro cure, you can get away
from that probl em sonewhat. I do disagree wth nost
peopl e that said nosocom al pneunonia is not one of
these diseases, and | think it's nostly because we've
been studying it wong when we study nosocomni al
pneunonia, and I'd like to show you why | think that.

First of all, | would like to argue that
the ©previous data on the quinolone cane from
nosocom al pneunonia. Mcro cure is better, 1 think,
than clinical cure in these sorts of things, and PK/ PD
analysis is the key, but regulatory trials of
nosocom al pneunonia are structured for equival ence.

Because t hey are structured for
equi valence, they mss all the high information
content data that you could get out of them if you
wanted to show differences in nosocom al pneunonia,
either using a clinical endpoint or a mcro endpoint.

Quite sinply, they define their endpoint
at the end of treatnent or ten days after or whatever,
sonme point when all of the change that occurs that you

coul d take advantage of has already cone to fruition.
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| wish Tom Flem ng were here, because he
would Iove this slide. He's always focused on are we
doing enough to get this «correctly. But the
statistical point here is that we need to do better at
t hese t hings.

As A and B are two different drugs or two
different doses of the sanme drug, wth a mcro
endpoint or a tinme to cure endpoint of sone sort, they
differ very nuch if you |l ook at themat Day Two. They
| ook different at Day Five, but they don't |ook any
different if you wait for B, which works slower, to
fully cone to its fruition.

Al l nosocom al pneunonia studies are
powered based on a test of cure, ten days or so after
the |ast dose of the antibiotic. So is it surprising
we get nothing out of then? Not really, but you got
to |l ook here if you do want sonething out of them

So it's a superiority conponent to a
noninferiority trial that has to be |ooked at. Okay?

You can build it into a noninferiority trial, but you
got to build in the information rich place where you
get a superiority conponent.

If you are faced wth this need to

denmonstrate  superiority, yes, as sonmeone said
yesterday very well, you could either |oosen your
SAG CORP
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delta and enroll nore patients in a cure study versus
best avail able conparator, which is, | think, one of
the things people are tal king about, or |I would argue,
| think, that you should tighten the delta requirenent
and work on endpoints that offer you reasonable
opportunity to show you superiority and power it for
t hat .

That in a nutshell is why | think mcro
cure is so useful in these critical care, nulti-
resi stant type scenarios, and the patients have very
little to do with this. | nmean, our patients were all
sick, and I wll tell you the stories, the horror

stories of that group if you need it, but they were

all sick.

Now here's the thing that I wanted Tomto
see, because | know he's a much better statistician
than I'Il ever be. | took a crack at a dichotonous

versus a continuous endpoint trial, just |ooking at
how many patients you would need, and | borrowed this
fromDavid Shlaes' |letter to the editor in CD.

| tried to take a continuous endpoint
study like a time to eradication, and power it equally
rigidly, so plus or mnus one day here, standard
deviation 20 to 40 percent, 80 percent mcro rad here

at the end, with a target tine to eradication of Day
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Thr ee.

Any way you look at it, the nunbers of
patients you need are staggeringly small to show
ei t her equival ence of superiority. So we can do this
statistically, if you let wus work wth these
endpoi nt s.

Thus, fromthe front here, fromthe front
lines of digging up resistant patients in multi-center
type of arrangenents, | think that the data are there.

they are obscured in these big NDAs.

There's probably 100 information rich
patients in every NDA that will teach you everything
that you need that's truly inportant about the drug.
| think you got to be careful to avoid vyour
statistically driven quest for equivalence to silence
those little voi ces.

Most of you know, | only listen to the
little voices anyway. So you see why | say these
t hi ngs.

Now recomrendat i ons: Primary endpoi nt of
antibiotic action really does need to be | ooked at as
a mcro endpoint, whenever superiority trials nust be
conduct ed. | think that's the default position. I
really do believe it is nore inportant than cure for a

| ot of reasons, not the |least the clinician's obvious
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perception that if the bug is dead, the patient gets
better.

You still need to deal with safety issues,
but equival ence designs can fix that problem W' ve
al ready tal ked about that.

Human superiority trials with mcro and
PK/ PD endpoi nts nmust translate into |abeling, however.

Unl ess they translate into labeling, this isn't going
to happen. |"ve been told nunerous tinmes that, you
know, there's still the perception out there that the
FDA won't take this data; and if it's true, then this
isn't going to happen, and that will becone the single
bi ggest i npedi ment to proceeding.

Qui dance docunents al so have to recogni ze
that study designs of both types have value to
industry via l|abeling, and those are the two things
that | would argue that we | ook at.

Everybody has to do a little disclosure.

So | did mne here. I would argue that, of course,
one other little disclosure | should say is, yes, | do
PK/'PD studies and, if you all like that, |'m probably
going to end up dong nore. So that does nake ne

bi ased toward PK/PD studies, and | apol ogize in public
for that. But I'm going to keep comng at you with

this data, whether or not you do this.
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So, you know, this is something that we
can do out in the clinic. That's why we are going to
keep com ng at you with this data.

Thank you very mnuch

CHAl RMAN RELLER:  Thank you, Dr. Schentag.

W will next hear from Dr. Drusano from the Al bany
Medical College, and | think it would be best if we
took queries for both Dr. Drusano and Dr. Schentag at
the sanme tinme after George's presentation

DR. DRUSANO Thank you, M. Chairman.
would like to also thank Dr. Al brecht for recomendi ng
that | come down and address you during the public
portion of this.

I"'m going to talk a little bit about
suppr essi on of resi stance and to t ake a
phar macodynam c¢ approach. Dr. Chen?

Now this is a cultural icon test. How
many of you actually know who that is? That's the
Duke, and he actually said that: "Life is tough
It's tougher if you're stupid.” That was when he was

in the "Sands of Iwo Jinma," Sergeant Striker.
The only reason | show that is because we
really are in a real difficult position. W really do

need to get new drugs, and to get the ones that are

comng into the armanentarium to stay active. It's
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really an inportant issue.

| f anybody doubts that, put yourself in
the position of an infectious disease consultant who
has to go out and tell the famly that their |ove one
has died because they had an untreatable organism
That's been happening at our institution on the
average of one to three tinmes a nonth for the |ast
couple of nonths because of Acinetobacter and
Pseudononas aerugi nosa. Next, please.

So resistance to antimcrobial agents
oftentinmes, but not always, occurs as a function of
single point nutations. Q her nechani snms are nany,
but includes spread of plasmds wth mltiple
resi stance determ nants.

Hori zontal transm ssion anongst patients
al so confuses the issue. Now exanples of a point
mutation providing drug resistance are stable
derepression of AMP C type beta |actanases for third
generati on cephal osporins and target mutations or punp
upregul ations for fluoroqui nol ones.

Now as these occur at a frequency of
around one per 10° or less frequently, infection site
popul ati ons exceed the inverse of this nunber, but
often by multiple logs. W can get ten or 11 |ogs of

organisms, not as a concentration but as tota
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popul ati ons, particularly  when we talk about
nosocom al pneunoni a.

Consequently, such total populations do
not behave as a single, sensitive population, but
rather as a mxture of two populations of differing
drug susceptibility. This raises, | think, a very
i mportant question.

That is: Can a drug exposure be
identified t hat wil | pr event t he resi st ant
subpopul ation from being anplified and take over the
total popul ation?

Now before | show you anything, there's a
lot of folks that had a lot to do with this. Nelson
Junbe just got his PhD from our lab; Arnold Louie
Mke MIler -- just the nost wonderful collaborators a
guy could have; Wago Liu is one of our major donbs who
runs the lab, and Mark Dazelle's nane got left off
here for which | apologize. Vi ncent Tam and Tazia
Fazili are our fellows, and Bob Leary is our
col l aborator at USD Superconmputer Center, and Chuck
Lowy did a |l ot of the sequencing.

The first thing I wanted to show you is a
nouse thigh infection nodel, and | wsh Bill Craig
were here. W took this. W just copied the Craig

nouse thigh infection nodel with one difference.
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W left the granulocytes in place for a
nunber of different reasons, because one is for
clinical relevance. Two is the sinple issue of when
you take them away and you want to study something
| i ke Pseudononas aeruginosa, you can't get at the
resi stant mutants because you can never put enough in
to get them back, because you killed the animals off
so rapidly.

So we have granul ocytes in this nodel, and
what we have here is pneunobcoccus, and you see six and
a half logs here, 7.9 logs on this side. Now what one
sees is that, if you calculate the AUC to MC ratio
required for stasis, one, two and three | og drops from
stasis. There is no difference between 6.5 |ogs and
7.9 logs. So 16.5, 16.1, 37.6, 34.9 -- these are not
different. Next, please.

It changes, however, when we |ook at
Pseudononas aer ugi nosa. Here now as we go from just
7.3 to 7.9 logs, 6/10 of a lot difference, the targets
go froml1l4 AUCMCratio per stasis up to 45 \Wen we
get up to 3 log drop, 31 over here -- it's 200 over
here. Next, please.

Clearly, Pseudononas and pneunbcoccus
differ in their response. Pneunococcus has no

i noculum effect to treatnent, while Pseudonpbnas has a
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maj or inoculumeffect. The explanation probably rests
in the mutational frequency to resistance.

Pseudononas has a high frequency, while
Pneunococcus has a frequency that was not neasurable
at the bacterial densities used in these experinents
with this fluoroquinolone, and we did that experinent
six tines. VW never were able to isolate a primary
resi stant mutant from the nouse thigh when we started
with a wild type isolate.

So what happens with Pseudononas when we
| ook at that? W oftentines see sonething that | ooks
like this, if you look at internediate tine, so that
you get a major fall-off in the density of organisns
at the primary infection site, and then you see
regr ow h.

Now not always, but sonetinmes what the
expl anation behind this is, is you have a sensitive
popul ati on upon which you have a major effect by the
drug exposure that you have given the aninmal, but then
you see the resistant subpopul ation which starts out
very small, around 1 to 2 logs of organisns, but you
have unremtting grow h of that resistant popul ation.

So that when you look at the differentia
effects of the single drug dose on the two different

popul ati ons, you can put them together, and that is
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what one sees when one only looks at the total
popul ati on.

So we decided to nodel this. On the
| efthand side we just have a sinple two-conpartnent
open nodel to look at how the drug noves about the
little nousy body.

On the righthand side one sees the
differential equations that |ook at the effect of the
drug exposure on the two popul ations, the sensitive
and the resistant popul ati ons.

Now it |looks awful, but it's actually
really quite straightforward. You have -- On the
front part of the equation is the growmh side. So you
have X is the sensitive population. There is a first
order growmh term that acts on that. L is the
| ogistic growmh function. 1t just nakes the organisns
bend over into stationary phase so that they don't go
off toinfinity. That's just the sinple growth part.

Then you kill them and you kill themas a
function of concentration of drug. The form of the
function is down here. It's a sinple signoid E_,
effect function. So what you have here is the nmaxi ma
kill rate. That maximal kill rate is driven by
concentration, and you can see there's a concentration

at which the kill rate is half maxi nal.
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So this is very much like a Mchaelas
Mettin form of a function, and all this is saying is
that the nore drug you get, the faster you kill the
organismup to a specific maximal kill rate.

So you have growth, and you have kill
You have that for the sensitive population, and you
have it for the resistant popul ati on. Very
strai ghtforward.

Here's  what we  neasure, the tota

popul ati on, which is the sumof the sensitive plus the

resistant, and then the resistant popul ation. These
were all nodeled sinultaneously in a very large
popul ati on  nodel t hat was  sent out to UCSD

Superconmputer Center where Dr. Leary turned the Bl ue

Hori zon machine 1oose on it. These are the point
estimates of the paraneters. | just show them out of
i nterest.

Vell, how did we do, and how did we fit
the nodel to the data? So this is the total
popul ation for Pseudononas aeruginosa wth the
f | uor oqui nol one. Here's predicted observed, and this
is after the MAP Bayesi an step.

So what we see is we did a pretty good job
with fitting the nodel to the data, as the R for the

predi cted observed plot is .93. Next, please.
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For the resistant part of the popul ation,
we also did quite reasonably well. Again, this is
after the MAP Bayesian step, and the R now is up to
.94, So we were able to really quite reasonably
descri be how di fferent doses of drug were able to have
an inpact upon both the sensitive and the resistant
and, therefore, the total bacterial populations in a
m xed popul ation.

But what can we do with this? W were
able to use the point estimates of the paraneters to
cal culate an exposure, an AUCMC ratio, that would
shut off the growmh of the resistant mnutants.

This is the nunber of mutants present at
the start of therapy, and the rest of them are the
nunber of nutants present 24 hours later in the nouse
t hi gh. What one sees here is that you require an
AUC/MC ratio of 157 of total drug to hold the nunber
of nmutants exactly stable from baseline.

So that's nice, but we wanted to see if
i ndeed that was truly correct. Next, please. So we
decided to do a prospective validation. W did a
validation with two doses of drug, one that was
cal cul at ed to cause ener gence of resi st ance,
out gr owt h, anplification of t he resi st ant

subpopul ati on, and one dose that would hold the nunber
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of resistant nutants stable at the primary infection
site.

W wanted to do it with drug doses we had
never studied before and for a period of tinme that was
further than we had studied before. So what we see
here now is the drug dose that would give you a 52 to
1 AUCUMC rati o.

Wiat one can see is that the dots or the
boxes are the actual observed values. These are not -
- The continuous line is not the fitted value, but
rather the predicted values that we got from the
ori gi nal analysis that we did.

So the original analysis actually predicts
quite nicely what happens to both the total and the
resi stant popul ation over tine as we sanple, and when
we said that that particular dose would cause the
anplification of the resistant subpopulation, that is
i ndeed what happened.

Wen we said it was going to stay steady,
it stayed steady for that tinme frane. So -- next
please -- we were able to determne how the overall
sensitive plus resistant population responds to
pressure fromthis fluoroquinol one.

More inportantly, we were able to nodel

the resistant subpopul ation, choose a dose based on
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simulation to suppress the resistant nutants. The
prospective validation denonstrated that doses chosen

to encourage and suppress the mutants did i ndeed work,

and that was the first, as far as |'m aware,
prospective validation of such an analysis. Next ,
pl ease.

Now for the Pneunbcoccus. Now this -- I'm

only going to show a couple of slides. This is a very
conmplex topic, and | just don't have time to address
it. But it differs by drug. It differs by a lot of
different things, and in particular, it differs by
whether or not you are dealing with a wld type
strain, as I'll show you nonentarily.

Now just to throw your mnd back to the
Pneunococcal analysis | showed you previously, we were
unable to recover resistant nutants with | evofl oxacin
as the selecting pressure in the nouse thigh infection
nodel, no matter what we did.

No matter how | ow a dose of drug that we
gave, we could not get resistant nmutants. However, we
then exam ned ciprofloxacin as the selecting agent,
and now sel ecting nmutants was straightforward.

"1l tell you that this may be -- You
know, sonetinmes it is the right thing to take a new

drug active against resistant organisns and put it up
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onto the shelf, but sonetinmes -- and |I think this is
an exanple -- it's really the absolute wong thing to
do, and I'lIl show you why. Next, please.

So we take the little nouse and we put the
Pneunococci in the posterior nouse thigh. W wait two
hour s. This is the classic Caig nodel, and it
actually goes back to Harry Eagle, for two hours for
it to take hold, and then at hour Zero we begin
therapy. At 24 hours the aninmals are sacrificed, and
the nunber of total organisns and resistant mnutants
are determned fromthe nouse thigh. Next, please.

So what we did is -- Actually, if you
could back up one. | apol ogi ze. What we found is
that, if we had a plate that had two tinmes the M C of
Cproinit, we got about 500 mutants per plate.

When we went up to four tinmes the MC of
Cpro, we only had a single organism So a great
difference in the nutational frequency to resistance,
and as I'Il show you later, differences in the
mechani sns of resistance. W were not again able to
get anything on a levo plate. Next, please.

Wen we |ooked at the one where you had
500 per plate, we looked at the wild type and the
resistant to Cpro at two times the MC the RC2

mutant. So we |ooked at the MCs in the presence and
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absence of Reserpine for both drugs.

As you can see, for the wild type strain
they were essentially identical, and the addition of
Reserpine did nothing. But when you go to the RC2
mutant, Ci pro now has an MC of 3.5, and you bring it
back dowmn to 1 with the addition of Reserpine. You do
nothing to Levo.

W've now done this about ten times for
this isolate, and this nunber actually goes anywhere
between .6 to .8, and one tine we got 1 by doing
arithmetic cuts. But you have very little change in
this one, where you have basically a sixfold change
with G pro and then com ng back down with the addition
of Reser pi ne.

Now Strain 58, the wild type, the RC2 and
the RC4A nmutants grew on a plate with four tinmes the
M C of Cpro, were all sequenced through Gyr A Gyr B
Par C and Par E. Not just QRDR but the entire open
readi ng frane was sequenced for all four target sites.

For RC2 no differences were seen between
the parent and RC2 daughter strain. This, coupled
with the decrenent in ciprofloxacin MC with reserpine
exposure -- | apologize for that -- at 3.5 going back
down to 1.0 -- this inplies that RC2 is a punp nutant.

For RC4, a mutation was found in parC at
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amno acid 79, serine to tyrosine, but this strain
al so decreased its MC with the addition of reserpine.
So RC2 is a punp mutant. RC4 is a target nmutant that
al so has an upregul ated punp.

Now we' ve exam ned ot her new
fl uoroqui nolones in this systemor in our hollow fiber
PK system which 1'Il show you nonentarily. Al
resenble |evofloxacin and do not allow energence of
resistance for wild type isolates, but they do, once
t hey get the punp nutant.

Once they have a nmutation that upregul ates
PMRA, we see a thousandfold decrenent in the ease with
which -- or increase in the ease with which we can
pi ck out a target nutant.

Why S G pro di fferent for punp
upr egul ati on? Li kely because it is the nost
hydrophilic drug and is nost efficiently punped by
PMRA.  Next, please.

Are there other factors that can alter the
probability of resistance? Therapy intensity is one,
as we've |looked at, but therapy duration should
influence the probability of having the resistant
popul ati on becone ascendant.

This is the hollow fiber system that we

use. It originally was devel oped by Jurg Bl aser and
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Steve Zinner while he was at Brown University. You
put the bacteria or viruses -- we've also done H V.
You put the bacteria in the peripheral chanber of the
hol | ow fiber unit.

| should say, since he is in the audi ence,
that M ke Dudley contributed mghtily to this system

What you then do is introduce the drug into the
central reservoir. If you just circulate it around
you have continuous infusion, but you can dilute into
the afferent part of the loop and renpbve antibiotic
containing drug from the efferent part of the | oop,
and you keep an isovolunetric systemso that the ratio
of the dilution rate to the total volunme of the system
gives us the ability to set the half-life to anything
that we want. Next, please.

So we did a ten day hollow fiber
experinent for two organisns, MSSA and MRSA that was
ciprofloxacin sensitive, for six reginens of the
Bri stol - Myers Squi bb desfl uor oqui nol one conpound.

The  endpoi nt was tine to conplete
r epl acenent of t he popul ati on with resi st ant
or gani sms. Classification regression tree analysis
was enployed to | ook for a breakpoint in the exposure
and, as you can see here, -- this is the CART output -

- 200/1 AUCMC was identified as the breakpoint.
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A stratified Kaplan-Mier analysis was
perfornmed with this breakpoint being the stratum The
breakpoi nt was indeed significant, irrespective of how
you tested it. So what you can see is, if you were
|l ess than 200 to 1, you really got resistant isolates
to the fluoroquinolone very rapidly. Wen you were
greater than that, you did ultimtely, at least in
some of the -- in one of the reginmens, but it occurred
after day seven

So to prevent resistance, | think we can

hit hard, get nore than 200 to one AUCMC ratio, at

|l east in the case of these Staphylococci, but stop
early. That is, stop prior to seven days, because
these are drugs that kill very rapidly. So we can get
all of the killing effect and m nimze the energence

of resistance.

Now the intensity of therapy and duration
of therapy both have an inpact upon the probability of
energence of resistance. Short duration therapy
trials basically should examne an endpoint of
frequency of energence of resistance.

Quickly -- we're alnost done -- again go
to the hollow fiber approach. Now this is Pseudononas
aer ugi nosa. Vincent Tam presented this at | CAAC

This is the placebo reginment. W start out over eight
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| ogs. It grows up to about 10.5 | ogs. You can see
t he nunber of mnutants kind of fluctuates around.

Here's the G pro control. You see it kill
from about 8.5 logs dowmn to 4 logs, very nice log
kill, but before the second dose at hour 12 you see
the start of energence of resistance, and after that
the 24-hour dose and the 36-hour dose do exactly
not hi ng, because what we are seeing underneath the
waves of the total population is now the resistant
popul ation is very rapidly grow ng up.

Renenber, this is a system that does not
have gr anul ocyt es in it. So her e S t he
desf | uor oqui nol one conpound, a very low AUC M C rati o.

Three does essentially nothing to the total
popul ation, but wth the resistant population just
before the 24-hour dose now, you have caused or
allowed, | should say, the anplification of the
resi stant subpopul ati on

As we go to an AUCMC of 10, it occurs
nore rapidly. You get a little bit of a log drop
early. That's the sensitive population dying off, and
then you see the resistant population basically
replacing it.

At 90 to 1, you see a very nice |log drop,

3.5 logs, over a thousandfold decrement in the
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sensitive popul ation, but you see very rapid energence
of resistance wth total r epl acenent of t he
popul ati on.

At 110, you see the same thing. So it's
compl etely replaced by hour 48. Finally, by 200 now
we can drop it from 85 down to 3 logs, so over a
five-log kill, and we can keep the organisns, the
resi stant nutants, under control.

W nodel ed this again. The nodel on this
side is a little sinpler, because it's an in vitro
system Here are the point estinmates from the Bl ue
Hori zon run at UCSD. Next, please.

Then here's how the nodel fit to the data.

Here is predicted observed. W actually neasured the
concentrations at all different tine points in all of
t he regi nens. As you can see, we did a pretty good
job, R to .97.

For the total population, the R is about
.94, and so we have a very nice fit of the nodel to
the data. Then finally, for the resistant counts what
we see after the MAP Bayesian step is the R is about
.8, because we have these down here that were at the
detection Iimt, and we had to plot them sonmewhere.
So it kind of killed off the R. Next, please.

So this is what we refer to as the
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inverted U phenonmenon. Resistant subpopul ations, if
you have an inadequate exposure, are initially
anplified and then decline wth increasing drug
exposur e.

Now this has been postulated actually
first in the HV arena, and this has been tal ked about
a lot there, but to ny know edge at |east, nobody has
actually been able to denonstrate it with data. This
is, | think, again the first denonstration with data
of this phenonenon.

So just to show this for Pseudononas
plotted, this is again the baseline prior to the
i ntroduction of drug, the nunber of resistant nutants,
and here is 10, 40, 90, one nore, 100, and then
finally 200 that we wind up being able to control the
resi stant nutants.

If you want to hold them just steady, we
can calculate that fromthe Blue Horizon run, and that
cost a lot of nobney, and sonewhere in the neck of the
woods of around 270 node hours worth of tinme on the
hi ghly parall el ed nachine, or you can do this for five
cents and draw a |ine across and drop the vertical.

It was 187 to one out of the Blue Horizon
calculation. 1t's 185 to one out of this calculation

Cl ose enough for governnment worKk.
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So again, we did a prospective validation
pl acebo, sonething that was high, 137 to 1 AUC MC,
and then to bracket that 187. So we did 166 and then
200, and what you see is you got nice, steady nunbers
of mutants in the placebo group. There's no pressure.

That's exactly what you woul d expect.

Then with 137, yeah, you get a great |og
kill, but what you see is, boy, you just conpletely
replace it very rapidly by resistant nmnutants. But
when you get up around that break point, you can see
this actually is just -- really is on its way up, and
if you continue it out, and we did, actually, this
actually loses control at hour 96. The 200 does not,
and that again is right at where it should be, because
we said we were going to hold it exactly steady out to
hour 72, and that was our calculation, again a
prospective validation of the analysis.

So this was the sane Pseudononal strain as
in the nouse nodel, but that was |evofloxacin in the
nouse nodel. This is the desfl uoroquinol one, but the
nouse nodel contained granul ocytes, while the hollow
fi ber system does not.

The total drug target for the npbuse nodel
was 157, which for levo is a free drug target of about

110. The hollow fiber systemtarget is 187, which is
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an increase of 1.7 fold. But Bill Craig in his aninma
nodel, when he does with and wi thout granul ocytes,
finds that when you take the granul ocytes away, the
target goes up by 1.5 to twofold, and these results

between the hollow fiber and the nouse are very

concordant with the original GCraig findings. Next ,
pl ease.

So t he in vitro dynam c nodel
investigations frequently -- and also nouse node
investigations -- frequently only examne the total
bacterial popul ation. The presence of a snall

preexi stent population nore resistant to the selecting
drug pressure has nmajor inplications, particularly as
the bacterial population size increases to near

clinical infection size.

Here's Pseudononas. Unfortunately, one
size does not fit all. There are differences anongst
strains. There are differences anobngst species.

Here's Pseudononas. Target is 187. Next, please.

Klebsiella with the strain that we used,
93. Next, please.

Methicillin sensitive Staph. aureus, 66.
Next, pl ease.

MRSA- Ci pro sensitive, 143. Next, please.

And now this is the daughter strain. This
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was derived fromthat MRSA-C pro sensitive strain, but
now the breakpoint goes up to alnost 500. Next ,
pl ease.

So sone drug exposures allow anplification
of the resistant subpopul ations. Exposures can be
identified that will prevent this anplification and
functionally suppress the resistant popul ations.
Doses can be calculated to achieve these targets,
because that's what we are doing.

W are target setting with these anal yses,
and doses, particularly of new drugs or of old drugs,
can be calculated to achieve these targets using a
Monte Carlo sinulation approach that | presented to
this Commttee in 1998.

| think, as ny favorite Hollywood novie
star once said, "Th-th-th-th-that's all, folks!"

CHAIl RMAN RELLER:  Comments, questions for
Doctors Drusano and Schentag? Dr. Archer and then Dr.
Leggett.

DR. ARCHER. That was very nice, GCeorge.
| have a coment, however, as |'m sure you are well
awar e.

What you have nodeled very nicely is the
energence of resistance during the course of treating

an infection, but as we know, the problem wth
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antibiotics is the unintended effect on the col oni zing
flora and the generation of a reservoir from
coloni zing bacteria, which I would -- | nean, you nay
have a nodel for that, but I'm not aware yet of any
nodel for the effect of antibiotics on resident flora
in terms of nunbers of bacteria, the concentrations of
anti biotics. But one would assune that the
concentrations of antibiotics are nuch |ower at
nmucosal sites and, therefore, it would be hard to
predict what is going to happen to sel ecting resistant
mutants in that circunstance.

DR, DRUSANC Gordon, as always, a great

guesti on, and the answer is -- I wi sh the
statisticians -- | knowthere's -- Dr. Wttes is here,
but | wsh all the statisticians were here from

yesterday, because ny answer imediate to you is
sonmething that GE P. Box once said, who is a very
famous statistician who said all nobdels are wong,
sone nodel s are useful.

You are absolutely right. The nodel that
| presented does not have universal applicability. It
addresses a specific problem of the suppression of
resi stance during therapy.

To answer the other question, you could --

Actually, there is a very good nodel system at |east
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for Staph. and fluoroqui nol ones. The reason for that
is because the nutational frequency to resistance for
Staph. to fluoroquinolones is very, very high

You don't have to have a big popul ation.
In the Lancet about four years ago, there was a really
neat little study where, | think it was the Finns
actually took a bunch of volunteers and swabbed their
arms prior to, and then got the Staph. out, sequenced
through them and did all the right stuff, and then
gave them a couple of doses of a fluoroquinolone, in
this particular instance G profl oxacin

Lo and behold, 48 hours later they
reswabbed their arns, and yea, verily, even as you say
it is so, Socrates, they had fluoroqui nol one resi stant
Staph. in there. So, yes, it's absolutely true that
there are certain places where vyou wll get
resi st ance.

Now as you go to other organisns |ike
G am negs where the nutational frequencies are going
to require denser populations, | think you wll see

that problem aneliorated quite a bit, but you could

al so, | suspect, do this sane kind of analysis and

actual ly choose an exposure that could possibly -- we

haven't done the experiment, but it's a great

suggestion, Cordon -- see if you could do that to
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prevent that from happening at the prinmary infection
site -- I'msorry, at the colonizing site, other than
the primary infection site.

CHAl RVAN RELLER:  Ji n?

DR LEGGETT: A question for you, Ceorge,
and a question for Jerry and then one for both of you.

They are all sort of tied together.

For the Pseudonobnas, didn't you just show
us the optinmal AUC to MC breakpoint cutoff in terns
of being 125, that sort of deal? In that regard, what
are your thoughts about this sort of nutation
prevention concentration or that sort of thing?

That's one thing.

DR DRUSANO Well, first of all -- Well,
let me say that what | showed for  basically
Pseudononas, for one strain of Pseudononas -- W

urging to the Commttee and to the FDA is to recognize
that -- You know, this represents a couple of years
worth of work. So I'mnot trying to mnimze it.

It, you know, hung up our |ab for a couple
of years, but it's one strain of Kleb. It's one
strain of Pseudononas, two strains of Staph., and it's
a lot of work. But you know, before you should start
drawing hard conclusions about what the right

breakpoint, if you wish to use that term 1is, you
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shoul d probably base that on several tens of organisns
at a mnimum that are drawn from the clinical
ci rcunst ance.

What | showed you was inplied not -- It
was not to be inplied to be a one-size-fits-all
breakpoi nt, but actually what | wanted to show you was
that it was exactly the opposite of that, because it
went as | ow as 66 and as high as 450. Ckay?

So what it really neans is that is it
possible to gain insight, is it possible to generate a
breakpoint that we could shoot for as a target? The
answer to that, clearly, I think, is yes. Are those
the right nunbers with "right" in quotation narks?
No, they are not, not because there is anything wong
with the nunbers per se. There just aren't enough of
t he organi sns.

Now so if anything, what | would suggest
is that we keep on going and that |aboratories other
than our own kind of get involved in this, and really
get sone answers, get 20, 30, 40 strains where we can
say for Pseud., for Staph., for K eb., you know, what

are the broad breakpoints. And it's not one nunber.

It will be a range.
As to what MPCs are, | think -- Well, |
happen to feel strongly. I won't say anything
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terribly bad except to say that | think, as a nunber,
it is totally worthless, and the reason for that is
very sinple. That is you have a static concentration
of drug, and that's fine if you have a tine above a
threshold kind of drug like a beta lactam Then you
can probably draw reasonable inplications from that.
But if you have an AUCMC driven drug like a
fl uor oqui nol one or an am nogl ycoside, | would say that
how can you draw inplications for an MPC where you
have a conpletely static set of concentrations.

So to ne, it is a very, very unhelpfu
type of neasurenent.

DR LEGGETT: Were | was headed with that
was in ternms of this sort of energence of resistance
problem shouldn't we be reevaluating the so called
breakpoints and so, for instance, the argunment about
| evo, a resistant breakpoint of 8 probably really is
already way too high, and if we would sort of use the
drugs nore effectively, could that prevent this?

DR. DRUSANO | think what you have to say

is that -- You have to be clear about what your
breakpoint wants to do. Ckay? You can nmake your
breakpoint predict clinical success. You can nake

your breakpoint predict mcrobiological success. You

can use a breakpoint to divide populations of
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organi sms, which |I happen to think is a waste of tine,
but pl ease don't repeat that to the NCCLS.

Then finally, you can use a breakpoint
that will prevent -- Well, | shouldn't say prevent --
suppress the probability of emergence of resistance.
So any one of those endpoints, | think, is a worthy
endpoint. You just have to define what it is.

Different doses of drug wll give you
different probabilities of each of those endpoints.
So you have to be specific as to endpoint, and you
have to be specific as to the dose to which that
br eakpoi nt applies.

CHAl RVAN  RELLER: Dr. Coldberger, a
summary and presentation of issues?

DR GOLDBERGER Thank you. In the
interest of being brief, I will limt ny remarks to 45
m nutes or so.

W' ve had, obviously, a lot of discussion
already with regard to sonme of the questions we are
posing for you. So what I1'll do is just sort of run
t hrough the questions and nmaybe try to annotate them a
little bit as appropriate.

For questi on 1 What are t he
barriers/chall enges that hinder drug devel opnent for

resi stant pathogens? Again, this is based, obviously,
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on a lot of what you ve heard today, yesterday, as
wel | as your own experiences.

WE broke this down to sonme suggested
exanples that you mght want to consider, although,

obviously, you are free to consider others.

One: For instance, an out-of-class
resistance claim i.e., fluoroquinolone for PRSP
Here | had made nention, in fact, this norning that

there were sone patient factors we thought that ought
to be taken into account in terns of the kind of
guestions we mght want to accunul at e.

The rather interesting issue of an in-

class resistance claim which initially, of course, in

this case sounds a little bit |like an oxynoron, i.e.
how do we get a resistance claim for a penicillin or
penicillin-like drug for penicillin resistant Strep.

pneunoni ae? Even though this is a substantial issue,

we would be interested in any conments people woul d
like to make about this, including which organisns,
for instance, are appropriate, etcetera.

A resi stant pathogen with noderate to high
preval ence: | think one exanple we heard about today
is how we mght try to do trials to get an indication
for, say, MSA where there was a fair anmount of

bact erem a around.
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Then, | think, an energing resistant
pat hogen of |ow preval ence: Al though it's not clear
to me, in fact, how low the prevalence is, a good
exanple mght be potentially VRE or nore likely sone
of the discussions this norning about Acinetobacter.

Agai n, broadly, how do we overcone these
chal | enges and barriers while assuring that the drugs
are shown to be safe and effective for their intended
use?

Actually, it's probably worth spending a
little time as opposed to necessarily getting into
enornous detail on the above bullets, in talking about
the concepts of what constitutes safety and efficacy
inthis setting. Again, sone of that has al ready been
covered in this norning s session.

Question 2: Based upon the presentation
from this nmorning as well as, obviously, your own
experience and observations, please coment on a
focused drug devel opnent approach for resistant
pat hogens. Goviously, we would like you to include
the followi ng in your discussion:

The likelihood that such a program wll
provide sufficient data to address safety and
ef ficacy.

W certainly would like you to talk a
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little nore about the issue of the role of data from
sensitive strains of the pathogen to support, for
instance, an approval for out-of-class resistance,
i.e., if we think, for instance, we have a new drug
for VRE, the new drug shows no cross-reactivity in the
| aboratory wi th Vanconycin. How nmuch data can we get
out of treating susceptible strains of Enterococci?

| mean, this has been discussed this
nor ni ng. W do believe it is potentially quite
useful, but it would be hel pful just to hear anynore
comments, if there are things that were not covered
with regard to this.

| think the role of nonclinical data
and/ or PK/ PD dat a: Qoviously, we've just heard two
presentations about the latter.

Finally, if anybody has anything they
would like to touch on with regard to incentives for
devel opi ng drugs for resistant pathogens. This may,
in fact, wultinmately conme nore from the industry
representati ves who are here.

One should be aware that, although there
are certain types of exclusivity that already exists
via existing legislation, as well as sonme nechani sns
we have to expedite drug devel opnent, certain other

nmechani sns that people have talked, i.e., wild card
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excl usivity, et cetera, woul d in fact require
additional |egislation from Congress.

Finally, two other questions: Basi cal | y
any other issues, ideas, etcetera, or alternate
strategi es or approaches you would like to present or
di scuss regarding the developnent of drugs for the
treatnent of resistant pathogens;

And any coments -- question Nunber 4 --
you would like to nake about approaches that m ght be
used to preserve the efficacy of currently marketed
antim crobial s and, in fact as wel I, new
antimcrobials that m ght be devel oped.

Agai n, we've had sone very good di scussion
about the pros and cons of restricting availability.
obviously, that is not the only approach, and | think
one of the goals is, if considerable effort is nade to
devel op new drugs for resistant indications, what can
we do to keep the useful ness of those drugs around for
a while? Thank you.

CHAl RVAN RELLER:  Dr. Chesney.

DR CHESNEY: Just to get things started,
the barriers challenges that hinder drug devel opnent
for resistant pathogens -- | think nost of them maybe
all of them have already been nentioned.

| think the issue of a surrogate nmarker is
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so inportant. | think, for those of us that -- Wll,
all of us care for these patients all the tine. Dr.
Schentag's point that the place that we nost often see
the differences in the first two or three days of
t herapy based on sterility of the cultures, and this
idea of having to wait until ten days to evaluate or
conpare the patients is not, | think, where the answer
iS.

Then one of the issues that was brought up
this norning, which is that the ~current drug
devel opnment is so focused on indication, and | think
we have to get away from skin and soft tissue and just
go to organi smfocused studies.

Then, which has al so been brought up, the
concept t hat you have to have no preceding
antibiotics, when in fact that's the very reason that
patients develop resistant organisnms, and certainly
for children in the otitis media study, the place
where we see the nost resistant organisnms is in the
child that's already on antibiotics or was on
anti biotics 24 hours ago.

So just to get things started.

CHAI RMAN RELLER | would like to pick up
one theme from yesterday with a question for Dr.

Chesney. Doctors Drusano and Schentag suggested there
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may be, based on PK/PD data, ways to prevent
resi st ance. Certainly, the task force had nuch
devoted to how we could prevent resistance, in the
first place.

I think  nost people believe that,
particularly for resistant Pneunococci, the w despread
use that 75 percent of antimcrobials for respiratory
tract infections, sonme of which -- we mght debate the
percentage, but clearly a portion of which is totally
uncal l ed for.

So ny question, Dr. Chesney, is are there
subsets or trial designs perhaps with CDC or NH
support to delineate those respiratory tract
infections where, in fact, therapy nay give greater
harm than it does benefit, those children with otitis
nmedi a who do not need antibiotics, for exanple.

Clearly, as you pointed out yesterday,
there are sone that every pediatrician would say --
and double tap studies would confirm -- that it's
necessary. Those patients with acute exacerbations of
chronic bronchitis who do not, where in fact doing
pl acebo controlled trials would help delineate wth
those subsets those patients with greater certainty
for which antibiotics are not necessary and, in fact,

there's a downside to using them that could be the
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basis for the pronotional efforts that were given in
our background documents to decrease the superfluous
use of antibiotics that helps to create the very
problemthat we spent a |lot of tinme addressing.

So this is looking at it in an entirely
different light, not the ethical dilemas of active
control versus placebo, but capitalizing on what we do
not understand fully for those subsets where, in fact,
not only would placebo be an ethical thing to do. It
could provide us the very data that we could delineate
those patients targeted for non-use as one part of
preventing resistance in the future.

DR CHESNEY: | think | wunderstand what
you are asking, and | think, absolutely, we need to
delineate the subsets of patients who currently are
getting antibiotics who don't need them

| think that, actually, pediatricians have
been very aggressive in this regard, along with the
CDC. For exanple, | think rarely do people use

antibiotics now for suppressing recurrent otitis

media. | think that's pretty nuch gone.
Anot her  popul ation that I think is
inmportant is the sickle cell population. |In spite of

the fact that these <children are now getting

pneunococcal conjugate vaccine, H flu-B conjugate
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vacci ne and getting the 23-valent vaccine, it is still
recomended that they go on prophylactic penicillin.

The problemwi th that is, until five years
of age, they also go to daycare and they have famly
menbers, and so transm ssion of those organisns. And
that's a population that | think we could alnost --
that we need to look at in addition to the routine
respiratory tract popul ations.

Does that answer the question?

CHAl RVAN  RELLER: You've included some
groups that | hadn't thought of. But Dr. Shlaes has a
conmrent, and Dr. Archer al so.

DR SHLAES: Actually, | think one of the
interesting aspects to the issue that you raise is
that it's inportant not to consider antibacterials in
a vacuumin this regard.

For exanple, | think one of the neglected
areas in industry and in human health 1is acute
respiratory viral infections. Now we've had an
exanple in the |l ast few years where we've had a coupl e
of flu drugs come out. |'mnot sure that they have --
this experience has encouraged the industry in this
regard

| think this is a mechanism by which one

m ght nmake a dent in an appropriate antibiotic use by
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offering physicians an alternative to treatnent of
acute respiratory viral infections. How this wll
play out -- There's a drug, | know, before the agency
now from Aventis for rhinovirus.

So howthis will play out, I think, in the
future is going to depend on how physicians view this
-- how one can conduct clinical trials to |ook at
these very short duration, acute illnesses, but which
account for a very large percentage of outpatient
antim crobial usage, outpatient antibiotic use.

So | think that is one area where we as a
society and the FDA as a regulatory agency and
i ndustry are going to have to | ook very carefully at
how we can look at this area of acute respiratory
viral infections to get drugs out there, so that drugs
are actually used appropriately for those indications
as opposed to i nappropriately.

One  of ny, I t hought -- I was
disillusioned recently when | asked a group of
i nfectious disease physicians at a conference that we
were at what they would do when this drug would cone
out. A pretty uniform response was they would often
use both, because they are never sure whet her sonebody
has a bacterial infection or not, which gets to the

i ssue of diagnostics. | think this is sonething that
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we as a society need to think about | ooking forward.

Then the other comment 1'd like to offer
is: At the Institute of Medicine neeting which took
pl ace a couple of weeks ago on resistance, actually,
David Bell was talking about this, and I'll try and
par aphrase what he said.

He said a lot of the things we do to
prolong the utility of the antibiotics we have now and
to kind of prevent emergence of resistance is really
li ke putting your fingers in the dike, and that what
we really need is we really need a continuous pipeline
of new agents, because these bacteria are going to
outsmart us in ways that we haven't thought of yet,
just like the case that Lou Rice nentioned where
vanconycin cane out |ong before we had MRSA, which is
its primary use right now.

So | think that is sonmething that we al so
have to keep very high on our |ist. Thanks.

CHAI RVAN  RELLER: Dr. Archer, then Dr.
Ram rez.

DR ARCHER Speaki ng of diagnostics, |
think we haven't spoken about this much, and | think
one area where diagnostics would be particul ar useful,
al though a huge challenge, would be differentiating

colonizing frominfecting isol ates.
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| can think of certainly hospital acquired
pneunbnia as a huge exanple of we have abundant
bacteria, but we don't know if they are causing
infection or not. And then coagul ase-negative Staph.
in the blood. Just as two exanpl es.

This m ght be one area where | know the --
Dr. Tally said that kind of dissed genom cs earlier as
not having done much for drug devel opnent, but they
m ght actually help and lead to diagnostics, if we
could | ook at post-genomcs, for instance, to | ook at
genes or proteins that are particularly turned on at
the site of infection versus colonizing sites.

There mght be a way to do some type of
RTPCR for diagnosis of these isolates.

| think, if you <could differentiate
colonizing forminfecting isolates at the outset, then
you could elimnate a |lot of inappropriate drug use.
You could elimnate noninfections fromtrials so that
you could follow eradication of two infecting isolates
versus those that were only at col oni zing sites.

| think there's a |ot of other diagnostics
that we haven't tal ked about, but | think those are in
many cases just as inportant as devel opi ng new drugs.

CHAI RVAN RELLER:  Dr. Ramirez.

DR RAMREZ: Yes. | would like to make a
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negative comment to the area of prevention. Even
though -- and we all enphasize prevention, but one of
the realities is that if you look at the literature,
outside of Staph. aureus that was reported as
resistant to penicillin in the United States, nore
than 90 percent of any other organism that had
devel oped resistance to any antibiotics have been
generated in a forei gn conpany.

Resi stance is an international issue. You
can make whatever study you want to. You nake all
your famly nedicine doctors not to use antibiotics
for acute bronchitis or for viral infection. You
still got a resistant organi smeach year.

This applies for the conmunity acquired
organisns that travel back and forth all over the
wor | d. Then in our intensive care units, we are
generating resistant organisns due to the quality of
the patients, and there is no way out. Ve want to
keep using anti biotics.

Then even though as infectious diseases,
we always say, well, we look at the industry to get
new drugs as the last resort, but this is the only
resort that we want to have. | mean, we need new
dr ugs.

| would like to go back to the point why
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we are here, is that we are here trying to -- because
we know that we need new drugs, and we are here trying
to figure out how can we make the approval of the new
drugs easier. This is how we have to cone out with
i deas.

Now | don't want to put nmy two cents
regarding after all this discussion today. When you
| ook at resistant pathogens wth noderate to high
preval ence or resistant pathogens with | ow preval ence,
and we are talking the VRE, the Acinetobacter, the
Pseudononas. From the different presentations, |
think that we definitely need to define trials in
which we enroll the patient with all the risk factors
for resistant organisns. | nean, the trial has to be
defined in this way.

| like the idea that, if we have the
popul ati on, we have the patient with risk factors, and
even one risk factor will be the patient with the
positive culture. Then defining a trial that the
entrance to the file is going to be the patient with
the positive culture. Then this is going to be the
inclusion criteria.

| think that we have to go and elimnate -
- This was already discussed -- elimnate this idea

that to get an approval you need to show the site of
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infection and then the organism You need to show t he
skin and soft tissue and then show the organi sm
Probably we just need to get approval for

the organism because in reality what's happening in

real life is that at this nonent, if we get 100 ID
physicians, | wll say, okay, you have to tell ne what
is the approval for linezolid for VRE? W0 ares?

That neans you have VRE in the urine, in the blood, in
the skin, you just use linezolid.

Then we don't care in reality to see -- |
nmean, we care about the resistant organism and the
drug. Is this -- Now we understand that the organi sm
isn"t a CSF. | nmean, we may have a different type of
dosing, but if the organismis in the blood or is in
the lung or is in the urine or is in the soft tissue,
it is the sane. So we want to use the antibiotic.

Then | think that we need to concentrate
probably on developing a trial that you have a
positive culture, you enroll the patient, and then
because these patients are going to have multiple
medi cal conorbidities, the clinical outcone -- we
cannot follow the clinical outcone -- we have to | ook

at bacteriol ogi cal outcone.

| feel this is alnpst in agreenent,
because we are talking of all of these surrogate
SAG CORP
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mar ker s, but the only one that 1is clear is
bact eri ol ogi cal outcone.

| would probably suggest that -- | was
t hi nki ng here. If I have to |ook at bacteriol ogical
out come, we agree that probably the sputumis not a
good sanple, but | would get a specinen urine, blood
and CSF, probably three specinmens that if | can repeat
a particular tine the culture in the same specinen,
the MDR organismis not there -- | nean, this would be
a good out cone.

| really don't know what happened with the
patient, because this patient is very sick, and the
patient nost likely is going to die of whatever other
di seases. But this is going to be the outcone.

This is what | come out with after all
t hese di scussi ons, how to probably decrease the nunber
of patients. | also agree with the idea that this has
to be low quantity, high quality. This has to be the
specific center, the very good clinical investigator,
m ni mum nunber of patients, high quality of research.

CHAl RVAN RELLER:  Dr. Bell.

DR BELL: Dr. Ramrez said sone of what |
was going to say. He said nany other w se things,
t 0o. But | want to reiterate that, although the

approach to dealing with antimcrobial resistance has
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to be nulti-faceted, we need diagnostics, etcetera,
which was laid out in the Public Health Action Plan

W are only kidding ourselves if we think
that we are going to solve the problem by judicious
use gui delines and diagnostics and stuff. W need new
dr ugs.

| would encourage the FDA and the drug
conpanies and NIH to be aggressive in naking sure that
we have the new supply -- we have the constant stream
of new drugs, because the trends are all going upward,
and it all cones down to that.

| think we should be using these other

paraneters that have been alluded to here. One
guestion |I have for the -- | guess maybe it's for the
i ndustry. Are there any l|essons that were |[earned

from the recent experience with Synercid and Zyvox
that mght be instructive retrospectively in terns of
-- well, profitability of +those drugs or issues
regarding clinical trials that, you know, from a
retrospective look mght be informative in terns of
how t hi ngs coul d be done differently?

CHAI RVAN RELLER: | want to nmake sure we
get back to Dr. MIler but, Dr. Shlaes, why don't you
respond to this, if that's what your hand was up for.

DR SHLAES: Vell, 1'm hoping that there
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are a lot of people out there in the audi ence who can
help with this. But | think everybody |earned a | ot
of lessons from both of those situations, Synercid and
linezolid, and | think actually Dr. Col dberger's idea
of less quantity and nore quality probably conmes from
that experience; because | think in the case of
Synercid there was a lot of quantity and not rmuch
quality in a ot of those cases.

It was very hard to sift through the data
to figure out what was what, and I know this Committee
struggled with that for a long tine. So | think that
was one of the |essons that was | earned.

Anot her lesson that was |earned was this
idea of getting nore pathogen specific and | ooking
across clinical indications at efficacy against
pat hogen and using data fromone indication to support
efficacy in another indication. | think that was
anot her val uabl e | essons that we all, | hope, |earned
fromthose experiences.

" m not sure what industry has | earned on
the commercial side, to be perfectly honest, from
those two drugs. Both drugs have serious issues with
toxicity, which are inpacting their sales.

So |I'm honestly not sure what conmercia

| essons we've | earned. Maybe if there's sonebody el se

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

226

around who can speak to that better than nme -- |Is
there sonebody who wants to take a stab at that?
Ckay, they've left me out to dry. Cood.

DR TALLY: W were asked of the inpact of

this, because with developing a drug it's -- do we
|l earn lessons? | don't think we've had enough tine
with linezolid on the narket. It's the second full
year.

| know they are disappointed in the anount
of sales they have at this point in tine in that
flattening off. | know Synercid -- Aventis stopped
detailing Synercid this year, and their sales are flat
and possi bly goi ng down.

| renmenber Lou Rice telling ne at one
neeting that the clinicians will figure out which drug
to use, and | think what they have done is substituted
i nezolid for quinupristin/dalfopristin, because it's
a safer, easier agent to use and seens to work in
t hose patients. But | think it's finding its place
based upon what David just said, with the recognition
that there is sone adverse events associated with it.
But | don't think we've gotten enough of the data to
see the final decision on the conmmercial, because it
takes three to four years, really, to gather all that

data, but | know there is disappointnent there at this

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

227
point in tine.

DR MLLER I just wanted to take a
nonent to go back to David Bell's skepticism about
prudent drug use. | guess in the imediate time frane
| agree with that. However -- and we've said -- A
nunber of people have said this, and we have trouble
identifying patients for these trials.

If we had a diagnostic nethod, we could
overcone those limtations. W have difficulty using
the drugs, because we don't know enough about the
culture and sensitivity of the organisns, because
basically on standard of practice right now, we don't
do a lot of that. So it's enpiric therapy.

So | guess | throw back to FDA: Is there
any precedent to ask the pharnmaceutical sponsors to
come in with diagnostic nmethods at the time they cone
in with their drug applications or if there would be
any way to |leverage that activity or boost the
devel opnment of di agnostics?

The other statenent or the other issue |
wanted to return to, and I know that will increase the
cost of drug devel opnent, so we have to be careful
there. But also post-marketing surveillance in terns
of assessing whether we are actually using the drugs

optimally, nmonitoring for resistance where we can |ink
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drug use to resistance in the isolates and in specific
patients, and then -- | know this will be heresy as
well -- using the outcome of resistance as an adverse
event to then go back and either change |abeling or
wi thdraw drugs or do other actions within purview of
FDA. Thank you.

CHAl RVAN RELLER: Doctors Soreth, Ross and
Sumaya.

DR, SORETH. To answer your question, Dr.
M|l er, about using diagnostics as |everaging within a
drug devel opnment program | don't think we've done
that as such. I know in discussion of enrichnent
strategies for PRSP, there 1is wutilization of a
pneunococcal urinary antigen test in such trials, but
we certainly didn't wuse it as leveraging in a
conpany's drug devel opnment program But it's an
i nteresting thought.

To nmake a comment about sonething that Dr.
Ramrez said with regard to site specific indications
or clains versus organismdriven clains, | just wanted
to nake a coupl e of coments.

Al t hough | think we understand the
importance of quality data, data that would perhaps
give us an experience of a drug's efficacy in

bacteremc patients where we would have sone
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confidence that the placebo rate or spontaneous rate
for cure approaches zero, if not is zero.
Nevertheless, | would still make a plug in sone
scenarios for site specific study of a drug's
ef ficacy, because knowing how the drug perforns in
patients with bacteremia mght be very different from
know ng t he drug's ef fecti veness in certain
sequestered sites.

You nentioned the CSF. W don't
necessarily know how well drugs penetrate bronchial
tissue, pulnonary tissue, based solely on experience
from bacterem c patients.

So in addition, there is inportant safety
information that cones from easier to study, site
specific infections, knowing that the majority of
those patients are not going to have resistant
organi sms, because we are tal ki ng about organisns that
occur at a | ow preval ence.

So |I think we are trying to |ook at
conbi nations of the traditional approach that m ght
give us a lot of information about how a drug perforns
in a certain site and what the safety margin is, in

conbi nation with those smaller nunbers of patients who

have resistant organisns. I think the two taken
together will help us work nore quickly and get to
S AG CORP
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where we want to be at the end of the day with a drug
devel opnment program

| don't think, particularly in patients
with resistant organisns who nay, as is the case with
VRE, be fundanentally sicker patients, we necessarily
wel I understand a drug's safety profile, because there
are so many confounding factors in those patients.

CHAI RVAN RELLER:  Dr. Ross.

DR ROSS: | just wanted to follow on Dr.
Soreth's remarks about pathogen specific versus site
specific indications. There's, obviously, pros and
cons to both approaches.

H storically, if you | ook at sonme very old
antibiotic labels, they will state that the drug is
indicated for treatnent of serious infections due to
such and such pathogens. Then there's a shift to
treatnent of, for exanple, |lower respiratory tract
infections, and then nore recently, much nore defined
sort of sites of infection.

This beconmes problematic wth organisns
i ke VRE where you may not really have enough bugs at
one particular site to really get a study that has the
statistical power that we normally woul d want.

One of the things to keep in mnd,

however, about pulling things across different sites
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of infection, that with the sanme pathogen as the
nat ur al history and the outconmes can be very
different.

Just to take a specific exanple, for the
linezolid application -- | presented this to the
Conmittee in March of 2000. This was just to set the
framework. This was a dose response trial conparing a
hi gh dose of |inezolid versus |ow dose of linezolid in
patients with VRE infection at various sites.

There were differences in outcone in
patients with VRE bacterema at the high dose versus
those who had it at the low dose wth a higher
response rate at the high dose. In contrast, in
patients who had urinary tract infections due to VRE
the two arns had outcones that were nmuch nore simlar.

This becones inportant if you are trying
to say, well, what's the benefit, what's the value
added of a drug, especially if you are tal king about
patients with UTl in a nosocomal setting where one
maj or part of the treatnment effect is taking out the
Fol ey.

So I think that's one of the reasons that
we are interested in |looking at the site of infection.

The other aspect of it is that, if you start pooling

pat hogens and pooling infections at different sites,
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you are mxing together very different patient
popul ati ons.

That nmay be okay, but you need to
understand you are doing it, and it can becone
conplicated, especially if you are doing things with

hi storical controls, which is one other thing on the

t abl e.

So | just want to meke those potenti al
problens and pitfalls -- put those on the table.

CHAIl RMAN  RELLER Doct ors Chesney,

Rotstein and Ramrez to respond to Dr. Soreth. But we
need to keep in order, for fairness. Yes, Dr.
Chesney?

DR. CHESNEY: Thank you. This is a quick
one. But again what are barriers hindering drug
devel opnment? Cetting enough resistant pathogens -- |
just wanted to enphasize the concept that -- or the
point that Dr. Talbot mnade, which is devel oping
net wor ks.

Dr. Goldmann nmentioned a very resistant
Bur khol deria, and we had one recently. If we knew
t hrough networking that a certain conpany was | ooking
at that particular drug, then I think that it would be
much easier to accunmul ate sonme of these very resistant

or gani sms.
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CHAI RVAN RELLER: Dr. Rotstein.

DR ROTSTEI N | would like to return to
the question at hand here and ask if we could possibly
i beralize the guidances wth regard to resistant
or gani sms. If we don't have proper guidances, nmaybe
that's a thought, that we need new guidances for
resi stant organi sns, sonething totally different, so
to wite sone regulations in that regard so that we
can nake progress in this area.

In addition, | would like to just talk
about sonme surrogate nmarkers for MRSA. W've been in
the habit of using the MRSA probe, and this has hel ped
us considerably in making the diagnosis of MRSA at an
earlier stage.

What often happens with MRSA is you get
t he organi sns. You have to wait at |east 48 hours
thereafter to confirmthat it's MRSA. That is a total
of 72 hours. If you could use a probe, we could have
the answer within hours.

So you would swab a lesion or sputum
what ever, use the problem and possibly using an MRSA
probe or other probes, PCR probes that we do have. W
could get answers faster and then be able to initiate
t herapy earlier.

The problem with resistant organisns is
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you don't know if it's a resistant organism as people
have said before, when you start enpiric therapy. You
find out about it afterwards. The use of probes that
are all owed, because they are not currently allowed in
nost protocols, would certainly help this issue.
Thank you.

CHAI RVAN RELLER: VW'[l cone to the back
table. Dr. Sumaya, you still have your query, and Dr.
Ramrez. Then we'll get back to Dr. Gol dnmann and Dr.
Tal bot and Dr. Rice.

DR. SUVAYA: M/ comment, | think, relates
to what Dr. Bell had said, and you started out with --
al so coomented on by Dr. Ramirez.

I"m very supportive, because this is a
very big issue and will get worse as tinme goes on, and
the need for the pipeline and how we can facilitate
t he process through FDA and others and potentially use
i ncentives and even narketing support of sone type.

W are looking at the eligibility criteria
to be able to bring in the appropriate types of
subjects in to develop studies, and the surrogate
markers, | think, is another very inportant area, and
| would be very supportive of that above the clinica
data that would have to be there. But | think

surrogate should be the first anongst equals, you
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m ght say. However, in saying that, | think that it's
inmportant for this type of national problem that we
look at it on a national basis and look it as the
popul ati on or public health base.

That's where | wear ny other hat. So |
think it's very inportant that we | ook at the genesis
of this carefully. | think the genesis principal
factors in that relate to the use of antimcrobials,
the indiscrimnate use, w despread use which may not
be best in nmany cases.

So | think we need to invest sonme tine and
sonme dollars |looking at that particular issue and the
opportunity here, because we are talking about
industry working with FDA and other public health
service agencies, net wor ks. This nmay be the
opportunity.

So I was very pleased when | saw Dr.
Soreth talk about having education in addition to
research and other activities in her presentation, and
even in the latter presentation that we had by Dr. --
well, it was the John Wayne presentation -- Drusano.
The use of the l|aboratory in looking again in the
genesi s of antimcrobial resistance, that devel opnent,
| think, is also extrenely appealing.

So what | wuld say is this is an
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international problem but in this country we have the
wi dest access to the w dest anount of antimcrobials
of any other country, and so | think it's a particular
problemthat we have to be very careful in.

So I would put a lot of noney into

preventive type nmeasures as well.

CHAl RVAN RELLER: | was curious with Dr.
Sumaya's comments and Dr. Bell, and I'Il prod him a
little bit on the Centers for Disease Control in

preventi on.
You know, you expressed, David, sone

skepticism about the ability to affect indiscrimnate

use.
DR BELL: No, no, no.
CHAl RVAN  RELLER: Qur inability to
appr eci ably af f ect t he i ndi scrimnate use of

antimcrobials. You didn't say that?

DR BELL: No.

CHAI RVAN RELLER: That's what | heard.
Maybe we just haven't been as innovative or provided
conscientious practitioners through rapid diagnostic
neasures, you know, alternatives |ike Dr. Shlaes
nment i oned, appropriate adverti sing, marketing of
appropriate use to prevent sonme of this, not in any

way di mnishing the need for new agents. But we al so
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heard Dr. Shlaes say you go back to the shelves,
there's not much there.

Dr. Tally said genomics of the organisns
and innovative chem stry has been disappointing to
dat e. So that | don't hear, all incentives to the
contrary, that -- and given the tine lag and the cost,
that there is going to be an imediate solution with
new agents.

| mean, it's not -- You know, what we want
to avoid is the heresy of the exclusive enphasis. I
nmean, there isn't one solution to this problem and we
need perhaps a continuing balance and long term
appr oach.

| don't want to take Dr. Ramrez's tinmne,
but David, why don't you go ahead and respond, to keep
it focused here?

DR BELL: Well, | think everybody agrees
that the way we are going to deal wth anti --
Antim crobial resistance is never going to go away.
What we need to do is turn it from an urgent problem
into kind of a routine problem

There are several facets that need to be
addressed sinultaneously. The Public Health Action
Plan to conbat antimcrobial resistance, which nany

fol ks her e provi ded i nput on, provi des for
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surveillance and prevention and control and research
and product devel opnent. Al these are inportant.

In fact, | mght as well just say, the
task force is going to have its first annual report
comng out this spring to be discussed at an open
public neeting in the Washington area June 26th. So
we would like to take that opportunity to present what
t he agenci es have done so far and get further input.

There's quite a bit 1in there under
prevention and control that CDC has been doing. I
nean, certainly, antibiotics are way overused and
msused in this country, and that is a major driver
for resistance, and we need to cut back on the overuse
and m suse.

There's evidence that we can do that, and
CDC and partners have been working with state health
departnents and nedical associations and consuner
groups and a variety of other groups in the conmunity
and health care settings and in agriculture to try and
reduce the overuse and m suse.

I think that, certainly, when no
antibiotic is indicated, that's a clear nessage there
for viral i nfections, when we are to treat
col oni zati on, when we know that we are, we can reduce

t hat .
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There's | ess evidence that that actually -
- that reducing overuse and msuse actually |owers
resistance rates. There's sone nore reason to believe
that it mght possibly prolong the inevitable
devel opnment of resistance, but | don't mean to detract
for one mnute -- and |I'm sorry if ny coments were
m sunderstood, and | want to take -- You know, | want
to make this very clear, particularly if there are any
journalists in the roomor anything.

| mean, it's a major concern. W need to
cut -- and we can do this. Al 1'm saying is that
this alone will not work, that it is a matter of
putting our finger in the dike, and we do need the new
drugs, and this neeting is about how do we get the new
drugs. That's all | wanted to say.

CHAl RVAN RELLER Dr. Ramrez. Then we
need to get to the back table here. So let's go.
Ram rez, back table, and Dr. O Fallon. I think that
was the order, and Dr. Maxwell.

DR RAMREZ: Yes. | totally agree that -
- This is why | nentioned that just education alone is

not going to work.

It has been nentioned several tines -- Two
comments -- several tinmes that the new diagnostic
nmet hodol ogi es. | can tell you our experience in
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Loui sville. Gene Summers, the Director of our
| aboratory -- we've been working wth atypical
pat hogens for years, and he is concentrating

devel oping internal techniques for the diagnosis of
at ypi cal pat hogens.

For several vyears probably nost of new
antibiotics that have been approved by the FDA --
there have been the nulti-center studies, all the
sanmples to our reference |aboratory, and we have for
| egi onel la, mnycoplasma, chlanydia, whatever test is
there, maybe PCR, every culture, we are doing, and we
are getting sanples flown all over the world.

Then besi des having this ref erence

| aboratory, approximately three years ago we said,

wel I, what about we go to the community now, because
we are -- You know, we have cultures. W can do
Chlanydia culture every day. W can offer -- W are

offering this to all the drug conpanies. W are doing
all this nmulti-center

So three years ago we decided to go to the
Louisville comunity. | said, listen, guys, you want
to make diagnosis of atypical pathogens, we have a
state of the art here at hone. You don't need to send
it to California. You just -- here.

W spent all this noney and effort in the
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market in our tests. W get one PCR request every two

nont hs. Wy? Because everybody say why you are going

to be asking -- why you are going to spend the noney
on any of your fancy tests when | just use the
fluorospector -- it's going to cover everything.

This is what all the societies are telling
us. You just use this antibiotic. That covers the
organi sms that nmay cause this. Then the bottom line
is that even new di agnosti c net hodol ogies is not going
to help. Physicians are going to -- they are not
going to order the tests. Physicians are going to use
the antibiotics that is there that cover the bulk of
i kel y organi sns.

Then again, to ne, education is not going
to work. New di agnosti c nethodol ogi es are not going
to work. And | want to go back then to the process of
devel opi ng new drugs.

Again, we look at the full population of
patients. W' ve been saying that enrichnment of the
popul ation -- The problemw th the enrichnent may work
for otitis nmedia, but the problemis that when you get
resi stant organi snms and you start |ooking at the risk
factors for resistant organisnms, risk factor for
Pseudononas, Acinetobacter, the VRE, the MRSA you

keep getting to this tunnel that all the risk factors
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are the sane.

You need to have the patient with nultiple
medi cal conorbidities, inmunoconprom sed as being in
the hospital for sonetine. Then essentially, if you
want to do the trial, your inclusion criteria is going
to be these patients with plenty of risk factors.
Still, you have to enroll 200 patients to get at the
end the four or five patients with MRSA, the four or
five patients with Acinetobacter.

This is why | think that the inclusion
criteria should be the positive culture, not the risk
factors, because again we need to try to decrease the
nunber of patients that we eval uate.

The other problemthat | see with the site
specific -- and | want to again defend ny position of
why not site specific, because sone site specific is
very sinple to get the organism The wurine is
cl assi cal one, because part of the clinical diagnosis
of UTl is get the 10° bacteria. Then you really have
the organismas part of the clinical diagnosis.

When you get into a skin and soft tissue
infection, you got to enroll a lot of patients to be
able to figure out one organi sm causing the skin and
soft tissue infection. The industry already say you

have to enroll ten patients to get one organism You
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enroll ten. This is $30-%$40,000 for each one of these
ten to get one organi sm

This is why | think that we need to be
nore flexible with the site specific approval, if we
want to get these drugs quickly for us to be able to
use for these multi-resistant organi smns.

CHAI RVAN RELLER:  Dr. Col drmann.

DR. GOLDVANN.  Probably you have all seen
I ndi an Jones and the Tenpl e of Doom where |Indian Jones
is in the bottomof the tonb, and he is surrounded by
snakes with his love interest, and he is trying to
figure out a way out. So | would say that he needed
some new tricks, just as we need sonme new anti bioti cs,
because we are surrounded by snakes. But try and
i magi ne an I ndi ana Jones in which he wasn't surrounded
by snakes, and he had weeks and years, if he wanted,
to try and figure out the best routes of escape from
t he tonb.

So we've sort of gotten ourselves in the
position where we have no choice but to ask the
pharmaceutical industry to cone up with new drugs and
do it pronto to give us armanentarium to really make
sone rational decisions about treatnment and control.

That said, | think that everyone here

woul d probably benefit from reading the Institute of
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Medi cine report, "Crossing the Quality Chasm"™ which
has an epilogue witten by Paul Plessig on conplex
systens theory.

| had sworn I was never going to use this
jargon in my entire life to a group physicians and
scientists, but I've done it now, because if ever
there was a conplex system to which his thinking
applies, it's the problemwe have before us.

To get sone flavor for what we need to
acconplish, 1 would wurge FDA and pharnmaceutica
i ndustry, in particular, to ask thensel ves what was it
that allowed Ceclor to beconme the nunber one drug in
terns of dollar sales in oral antibiotic virtually
overnight, and even as late as a study -- | think it
was in 1998 -- in Colorado Medicaid population, it
remai ned one of the major second line drugs for the
treatnent of otitis, even though, in ny hunble view,
the drug has no wuse in the nodern therapeutic
ar manment ari um

What it was that made G pro becone the
nunber one dollar selling oral antibiotic shortly
after its introduction, again primarily for the use in
respiratory tract infections -- So | think we have to

ask ourselves what the regulatory and commercial and

mar ket forces were that allowed that paradigmto play
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out and continues to play out in other ways in the
current day.

| have to agree with David Bell in many
respects. | think that the potential for doing better
prevention is very real, and we'd best pay attention
to howto do this best and invest the resources in it.

There is absolutely no question that
out patient use of antibiotics can be inproved. The
evi dence is becomng very clear that a nultifactoria
behavi oral approach using data feedback, physician
rem nders, education and other behavioral techniques
wi || have an inpact.

There is no question that parental and
patient attitudes can be i nproved. If you take the
time to read a paper | just published with mainly a
fellow who did nost of the work, conparing Germany to
the United States published in Lancet and |nfectious
D seases a couple of nonths ago, | was astounded to
find the differences in attitudes of patients and
parents in Germany versus the U. S

In Cermany, by far the request is for
alternative therapies for the treatnment of upper
respiratory tract infections, not for antibiotics. |
think there's a ot we can learn from other cultures

about how to change the current perceptions.
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In ternms of our use in the hospital, |
have to thank Dr. Rice for putting up this wonderful
slide of what happened in Rahal's institution, and
what was the answer to this problen? It says here
elimnation of impenem resistance through contact
i sol ation, patient cohorting and | ocal use of
pol ynyxi n.

For the elimnation of impenem resistant
Pseudononas is just ongoing contact isolation and
| ocal polynyxin. So if you look in any intensive care
unit in this country, you have to ask yourselves why
this is a retroactive -- a totally reactive response
to a maj or problem

How we can have an environnent in our
intensive care units where still, to this day, study
after study after study shows 35 percent adherence to
standard hygi enic neasures. |If you were to go into a
computer chip manufacturing plant and sonebody a
second tinme didn't grease thensel ves, cover thensel ves
with a mask, a hat, a gown and gloves to make their
computer chips, if they did it twice, they would be
fired.

W have this attitude that we are all so
busy that sonmehow we can't do any better than this.

And of course, the problemis exacerbated by a public
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heal th system which is supporting to a very -- let ne
use the word frugal, to be nice about it -- extent the
staffing of our intensive care units, in spite of the
fact that there is now abundant evidence from
epi dem ol ogi c st udi es t hat over crowdi ng and
understaffing leads directly to increased infection
rate with resistant organi sns.

So I know that's sonmewhat of an editoria
sort of pent up, but this is not a sinple solution.
It extends from marketing -- I'msitting here | ooking
this entire tine at ny conflict of interest, which is,
you'll be happy to know, Zosen pen, sublimnally
getting the feel and touch and | ook of Zosan all day
| ong and, yeah, you know, |'m inpartial. Sur e. ' m
not influenced at all by this pen or the biscotti that
the Pfizer rep brings me when she conmes to see ne.

So it extends from the patient and the
parent all the way up through the agencies that
oversee the behavior of the pharmaceutical conpanies.

It's a conplex system and there are no easy answers.

CHAI RMAN RELLER:  Thank you. | think next
was Dr. Tal bot. Then we will conme to Dr. O Fallon,
Maxwel |, and then to the table at the back at the
ri ght. Dr. Rice, you can sequence in after Dr.

Tal bot, because those ends got blurred a little bit.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

248
CGeor ge?

DR TALBOT: Thank you. W' ve been
advised to think outside the box. So I'd like to do
sonmething a little different here, which I would like
to actual ly directly answer Dr. CGol dberger' s
guesti ons.

So nunber 2/1: Nothing |I've heard so far
suggests to nme that the FDA with its experience and
conpetence and charge could not ensure that a focused
devel opnment program would provide sufficient data to
address safety and efficacy for new antibiotic ained
at a resistant pathogen. So |I think that the
i keli hood is very high that that could be successful

That's in part because, as Dr. Ranmirez has
pointed out, those are patients who have a nmajor
medi cal need. So the assessnment of the benefit/risk
rati o can take that into account.

So how could such a focused devel opnent
program proceed? W have discussed that. It relates
to actually slashes 2 and 3 below, which is use of
data on sensitive strains, the use of nonclinical
data, the use of PK/PD data. | think all those have
to go into naking the story that gives you conviction
about what is going on.

Anot her i mport ant poi nt her e to
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reenphasi ze is the surrogate point. | discussed this
yesterday again today, as have other people. | think
one key -- The distilled thought | would |eave you

with is that one person's surrogate is probably
anot her person's endpoi nt.

If we look at that with relation to the
delta issue, we have a choice sonetinmes of changing
the delta, which may or may not work, or we have a
choi ce of changing to an endpoint where you can apply
arigid delta and have confidence in your concl usions.

I  would suggest that sonme "surrogate endpoints”
actually should be true endpoints that can be studied
with statistical certainly and | ead to an approval.

My last point relates to the Subpart H and
the surrogate endpoint question again. I think one
di sincentive -- and that's the |ast slash under nunber
2. One disincentive is the Subpart H requirenment for
confirmatory trials.

The problem is that, if you have had to
use a "surrogate endpoint”™ in the beginning to get
approval, once you' ve got that conditional approval
it's not clear that it is going to be any easier
afterwards to do a confirmatory study.

So I would much rather -- | would suggest

t hat conpanies and the agency try to avoid, if at all
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possible, that situation where they have to do a
confirmatory study in humans, because it my not be
anynore possible after the fact than it was before.

So | hope that's hel pful, Dr. Gol dberger.

CHAl RVAN RELLER: Dr. Rice?

DR RICE | just want to again echo the
i nportance of education, and | think in one respect,
peopl e have talked about diagnostics. Dr. Ramrez
tal ked about diagnostics being ineffective, because
peopl e don't use them

| would predict that strong education,
even if people use them diagnostics wll be a
failure. All you need to do is walk around the
country and | ook at the nunber of people who actually
have their broad spectrum antibiotic regimen changed
because their blood culture has grown out a
susceptible organism | think you will find that the
culture suggests that everybody just continues,
because they are nore worried about what they don't
know about than what they do.

So I t hi nk, in conj uncti on with
di agnostics, there has to be a very broad based
education program That should probably be based
ar ound not preventing peopl e from starting

antibiotics, but probably encouraging people to stop
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qui ckly.

Victor Yu and Nna Sing's study out
Pittsburgh, | think, is going to be a |andmark study
showing that you can treat people unlikely to be
infected with very short courses.

The other final point | just wanted to
make in response to why the industry may be
di sappointed with l|inezolid and Synercid: Synercid
had sone administration problens, but it's clearly
just tossed. Linezolid is not being used, because it
is five times as expensive as vanconycin, and 90
percent-plus of the infections you are treating with
it can be treated with both

So if industry isn't going to be realistic
about that pricing, then all of these will fail.

CHAl RVAN RELLER:  Dr. O Fallon. Then Dr.
Maxwel | and then we will conme to Dr. Yuh and ot hers.

DR O FALLON: We've been -- |I'm concer ned
now to change the direction a little bit here. As not
being a physician in the field, |I'm nore concerned
about what are we going to be interested in seeing
when we are going to have to judge the approval or not
of a new drug for this indication. What ki nd of
evi dence do we really want to have?

| have sone -- |'m very troubled by what
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" m hearing, the suggestion that it doesn't matter a
whole Iot what happens to the patient, that the
inmportant thing is to show that the bugs are killed.
It is very inportant to show the bugs are killed. No
guestion about that. The PK/PD, cidal, the whole ball
of wax are all absolutely inportant and necessary.
Not ar gui ng.

| personally would not want to approve any
drug that didn't have any -- appropriate, well
designed clinical data, evidence.

Now how nmuch woul d that have to be? Last
year or the last year and a half, we have had two
applications for l|abeling for drug resistant. The
first one came in with 14 cases, and we said that
wasn't enough. The second one cane in with roughly 40
and got approval .

What | am suggesting is this. If there
are enough patients out there for a particular
i ndi cation, organism however you want to go about
that, that there should be a properly controlled
study, and | do think it should be a superiority study
against a placebo; because, face it, folks, there
ain't no history here. W're witing history as we go
along. There just is nothing that we can trust in the

way of history.
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So it's pretty nuch got to be a placebo
controlled study, and it should be, obviously, a
superiority. W don't want to prove it's less than a
pl acebo. But we have seen sone of them with the --
where the organisns are very rare but potent. They
are a potential bad problem

Then | think that we should be -- What |'m
recommending is this. | use the word Phase Il in a
statistical sense, and that confused you all. There
are studies that are used to get prelimnary evidence
of efficacy. They take 25 to 50 patients. If you

define your success variable intelligently, you can at

| east -- and deci de ahead of tinme what will constitute
sufficient success -- | wll say 50 percent of the
patients succeed would be one possibility -- you can

design a study with 25-50 patients that will give you
evi dence about whether or not the new agent or this
agent has that success rate or nore in the given
popul ati on.

| would recomend that they at |east give
consideration to that sort of thing in cases where
everyone says there aren't enough patients to do a
true conparative trial.

The final point: The folks over there at

that table are saying that the IDSA, | guess it is,
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will do anything in their power to help facilitate
this. | think one of the things we really need is, as
Dr. Chesney said and others have said, a network of, |
t hi nk, community, conmmunity physicians who are going
to be willing to participate in well designed studies
to establish the efficacy of these patients -- | nean

of these treatnents in specific diseases.

Are there comunity physicians, and |'m
sure there are, who are nore than wlling to
participate in this? Yes, it takes tine. It's much

nore difficult to put a patient on a study and do all
the followup that's necessary in order to get the
endpoints, but | think that's what is needed, and I
would Iike to see sonething going along those |ines.
Per haps NI AID could be hel ping with that.

CHAl RMAN RELLER:  Thank you, Dr. O Fallon

Dr. Maxwell, do you still have something you want to
say?

DR MAXVELL: Yes, just briefly. | feel
that attacking the problem requires a nulti-faceted
approach, including many of the coments that have
been nmade, the new drugs in the pipeline, |ooking at
site specific versus  bacteriologic neasures of
efficacy and vice versa, surrogate markers. But |

think one inportant point that has been mssed is the
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consuner, the patient, as Dr. O Fallon nentioned.
The education of the consuner is extrenely

important, because as a practicing clinician still,

there are many patients that will cone to nme who have
no indication for an antibiotic. O course, | won't
give it to them and they will go get it even on the

I nternet now, and they self-treat thenselves.

So | think that it behooves us to | ook at
all of the paranmeters, including a strong educationa
effort for the consuner and for the industry as you
mar ket drugs to consuners.

I think that it is part of t he
responsibility of the industry also to get the
consuner to understand what role they can play to nmake
sure that they are using these drugs appropriately,
because nobst of the consumers just believe, if it's
there, you should be willing to give it to ne; and
they see it as being somewhat nean spirited if you are
unwi | I'i ng.

The explanations that you would give as a
clinician often falls on dead ears and, matter of
fact, many of the clinicians buckle, particularly
clinicians in the community who depend on the patients
comng to themw ||l buckle and give an antibiotic even

though they are that it's just a viral infection.
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So I wuld say that education should
really not be lost and should probably be a real
i nportant conponent of any strategy that we ook to
mend this fence.

CHAI RVAN RELLER:  Dr. Yuh, and others who
had their hands up earlier at the PhRVA table.

DR YUH As a statistician by training, |
think I learned a |ot today. One of ny jobs is to
summarize information | learn. So I'd like to share.

| think we touched many inportant issues,
in particular, for today's topic. W discussed the
pros and cons wusing the surrogate control. Ve
di scussed the PK/PD nodeling approach. W di scussed
the surrogate. We discussed other wuseful things,
enriched design in particular.

Everything we are tal king about are sone
pros and cons. | think we cannot generalize for every
approach | have heard today to all indications, all
the patient popul ation. Perhaps a | esson here is we
need a conbi nati on of those things here.

Maybe a working group can exam ne each
appr oach. As Dr. OFallon says, which one is
necessary? Which ones are neither necessary nor
sufficient? Which one is sufficient? So we can help

under st and whi ch one we can use for which indication.
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In particular, |I think I also heard about
maybe one trial is nore pivotal. W can use al
information to support, confirm the first pivotal
trial. 1 think that is helpful to industry as well.

Another one | was thinking about is the
safety. The PK/PD, the surrogate marker and so forth
may not give enough safety information where we need
sonetine to show the advantage of the drug. So how we
get that information?

This is an Astra Zeneca philosophy. | am
sure many PhRVA conpani es share the sane phil osophy.
VW tal k about cost, everything. W believe patients
come first, science second. Everything else can go to
third or we can talk about a boundary |later. Thank
you.

CHAl RVAN RELLER: Dr. Drusano, can you
come up to one of the mcrophones, and then Dr.
Har dal o, you wanted to say sonet hi ng.

DR, DRUSANO Thank you, M. Chairnman.
Just a brief coment. |"ve been hearing a | ot about
setting up networks, and | think that is really a key
i ssue.

I have also been listening to Dr.
CGol dber ger. There are solutions out there but,

unfortunately, many of the high probability solutions
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require new enabling |anguage from Congress. So we
can set those aside. But | think, really, N A D may
have a key role to play in the solution, not to set up
study units per se, but to support the devel opnent of
exportabl e assays that are going to be probes for the
resi stant pathogens that you care about, and they have
to be exportable.

So once you have t hat as an
i nfrastructural support, drug conpanies could then put
nonies into a place like the Infectious D seases
Soci ety, because they could actually go around and
woul d know where the high probability units are, and
they woul d be different from pathogen to pathogen

One unit may have a lot of MRSA.  Anot her
unit may have Burkhol deri a. Anot her unit may have
Aci netobacter. So if you have an interest in specific
resi stant pathogens, these should be funded by the
conpani es, but could be helped out by infrastructure
support. And | don't think that would require a |ot
of other enabling | anguage. Maybe |I'm w ong.

CHAl RVAN RELLER:  Dr. Hardal o.

DR, HARDALC | actually wanted to
underline what Dr. Drusano is saying. | think that
part of the reason why it costs us so nuch to do these

studies is that the infrastructure costs are fixed
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regardl ess of how big you nake the study. |If you need
to have a certain network in order to capture a
certain nunber of isolates or a certain nunber of
patient cases, it's a fixed cost.

W heard very well form Dr. Tally that
even if you are talking about studying an infection
that has between 4,000 and 12,000 patients per year,
you can expect to spend anywhere from $180 million to
$200 mllion just to bring a drug to market.

Now i f we want to recover the cost of that
over five years, you can start doing the math to say
what your drug price is going to be. So although we
are quite sorry that things Iike linezolid and
Synercid are expensive, it took a lot of work, noney,
time and resources, and there just sinply aren't
endl ess quantities of that.

To reiterate what we have also said in
terns of how drug conpanies make their decisions on
what to develop, antibiotics universally have fallen
in the lower third to mddle third of the portfolio
when it comes tinme to nake budget decisions based on
what we anticipate will be the net present val ue.

Adding on these additional things which
are nice to have |ike post-marketing surveillance for

saf ety adverse events, post-marketing surveillance for

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

260

antim crobi al susceptibility, al | of which are
perfectly justifiable but are public health services,
not the services of a manufacturer of the drug, wll
sinmply increase the cost and decrease the net present
value of the antibiotic, making it even less likely
that a drug conpany wll choose to develop a new
antibiotic and bring it to market, especially for
anticipated restricted use.

D agnostics, very clearly, wll help,
because when you look at conmmunity  acquired
infections, just as Dr. Ramrez has said, why do
clinicians not change their prescribing habits when
they are prescribing things |ike Secor and |like G pro?

Because they lack the information to tell themto do
sonmething differently, either to say it's wong, what
you are doing has a price, or you should be doing
somet hi ng better.

Again, the only setting for placebo
controlled trials would be in those respiratory tract
infections where it's a viral etiology. It would be
conpletely useless to talk about placebo controlled
trials for MRSA pneunoni as or Aci netobacter pneunonias
in a hospital. Basically, the placebo are the
anti biotics we already have, which are usel ess.

So last but not least, | think what we are
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hearing is that each one of us has a responsibility to
take a piece of the pie, to work together in a
consortiumto the best solution, as Dr. Yuh has said,
sorting out what's a nice to have fromwhat is a nust
have, what's possible fromwhat is potentially a need,
and working forward toward the shared goal, which is
figuring out how we can bring better products to
market to put themto the best use.

CHAl RVAN RELLER: Dr. Gol dmann, and then |
want to ask Dr. Col dberger, because | know many of the
menber s have i mm nent departures, i f there's
additional information you would like to be brought
out to encourage us to do so swftly. Dr. ol dnmann,
Dr. ol dberger.

DR GOLDVANN: Yes. | just have a
guestion maybe the pharnaceutical representatives can
hel p with.

W've talked a lot about setting up
clinical trials groups. I"'m in charge of the R sk
Goup IV of a large clinical trial group in intensive
care units. One of the issues that | have already
confronted is a tendency of sone pharnaceutical
conpanies to want to do their «clinical trials of
whatever agent in their own wunits that they are

confortable with or whatever relationship they already
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have, as opposed to getting involved de novo with a

clinical trials group that may or nmay not have nore
rigor or resources to deal with the kinds of questions
we are tal king about today.

The cystic fibrosis conmunity sol ved that
by essentially creating a network which was so all
enconpassi ng and so powerful that you virtually cannot
do a study in cystic fibrosis wthout wusing that
net wor K.

So | just want sone dialogue around this
i ssue, whether the pharnaceuti cal i ndustry sees
sonething that the clinical trial groups were talking
about can do that will nake it nore hospitable or make
it conducive for them to participate in those
net wor ks.

DR.  HARDALO | guess, you know, one of
the things that we've learned in terns of being

innovators is that the first decision, is there an

upsi de, yes, and a downside, no. Is there a good
reason to go through a network? \Well, for certain
di seases like i nfections in cystic fibrosis,

especially when you are dealing wth an all
enconpassi ng network, the upside is, yeah, you better
deal with them because the downside is you don't get

your study done.
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| think we are rapidly comng to probl ens
| i ke Acinetobacter where the cases are so wdely
di spersed that it would be inpossible for one conpany
to do a reasonably sized, robust study in the absence
of an effective network. However, until we see that
we can use organizations |ike BAMSG for exanple, to
study these things, there is an unknown, and that
makes nost conpanies quite unconfortable, not to know
will we be able to get a protocol through in a
reasonabl e anount of time that will be robust enough
to serve the needs of the FDA? Does the FDA accept
this, and would a network |ike BAMSG be in contact
with the FDA or at least in conversation in this type
of a workshop, so that whatever canme out of such a
work group would be acceptable for registration
pur poses?

Q herwi se, the -- If the answer is, no, it
woul dn't be, and we would have to go through the sane
design process twice, then nothing wll ever go
forward for resistant organi sns.

So | think there's a definite wllingness
to collaborate, but again we all have to be on the
same wave | ength.

CHAI RMAN RELLER. Dr. Rice, yesterday Dr.

Andriole, you, Dr. Talbot, Dr. Goldnmann have brought
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this up. It seens to nme like this is a perfect
opportunity at the council Ilevel at IDSA to put
together a resistance trials consortium that could
collaborate wth those groups that we have heard
di scussed today to take the first step, so to speak

If it's not used, then in a way it would
be a m ssed opportunity for industry, FDA, CDC, all of
those who are interested in this problem There may
be perhaps seed noney fromthe NIH for infrastructure
to the IDSA to set up sonmething like this. What do
you t hi nk?

DR RICE "1l be happy to bring that
nmessage back and trunpet it for you.

CHAl RVAN RELLER:  And, Dr. Mller, is that
an option? I nmean, we are talking about
infrastructure to neet a national public health need.

DR MLLER It's certainly a discussion
we can continue to have. | think we feel |ike we have
al ready broken ground with Risk Goup 1V, the drug
resi stant bacterial infections in ICU setting, and we
want to forge forward wth collaborations wth
industry and to assure you that we do discuss wth
FDA, you know, when we are getting the pre-IND
packages together and nake sure that the clinical

trials are robust enough to answer the questions at
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hand, and that approvals are inmnent then if we
foll ow t hrough and we are successful in the outcones.

You may not know, but the Division where
am |located holds over 400 INDs on a variety of
products from you know, antimcrobials, vaccines, and
ot her novel phage therapies and all kinds of things.

So you know, we are not a pharnaceuti cal
firm but we really are feeling the necessity to
partner both on the resistance issue and addressing
ot her public health needs.

CHAl RVAN RELLER: Dr. Col dberger, set us
up for the | ast word.

DR GOLDBERGER Ckay. Vell, | think
actually, looking at the questions, there's been
extensive discussion of a lot of the points in
question 1. | think there's also been pretty good
di scussion in question 2, and | want to particularly
thank Dr. Talbot for his comrents, and | would only
add to his one comment with regard to the need for
confirmatory trials and the concerns about that.

That could conceivably be a place where
the 1ongitudinal epidemologic studies talked about
yesterday m ght conceivably fit in, rather to provide
additional information as opposed to being the prinmary

studies to support a regulatory decision, where |
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think there were some nore concerns about the
concl usi ons one mght draw fromthem

| think or | presune that the Conmttee
has pretty much discussed the strategies they think
were appropriate and whether or not there were any
alternative strategies, and that was question 3.

| think we've sort of covered a lot of
these issues. | don't know if we have heard anything
dramatically new, but | like to think we've at | east
had a reasonabl e di scussi on.

| think there has been at |east sone
di scussi on about the preserve the efficacy issue. I
think that at subsequent neetings this wll probably
need a little nore discussion in terns of how nuch
val ue we think these approaches have, which approaches
are likely to be nore fruitful, and which approaches
are likely to have the |east negative inpact in terns
of patient care and, particularly, drug devel opnent.

So taking into account the fact that we
believe there will be at |east one subsequent neeting
to continue discussion on this topic, and encouragi ng
everyone who has additional comments to provide them
to the docket that has been set up and wll be
effective right after this neeting, we're probably

satisfied with what we have heard.
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| know everybody is desperate to |eave as
opposed to having another two hours of discussion just
to polish off the fine points. So from ny
perspective, 1'd be happy to provide thanks to
everyone. But of course, as the Chair, you nake the
final deci sion.

CHAI RVAN  RELLER | think it's been
remar kabl e that we've kept everyone to the end, and |
think the concomitant conmtnment to that is you stick
with us to the end, and we will try to finish at a
bal anced tine that woul d enabl e people to do that.

So I wuld like to close today's --
adjourn today's neeting, and will look forward to the
continuation of these inportant issues in different
mul tiple venues and future neetings. Thank you.

(Wher eupon, the foregoing matter went off

the record at 3:20 p.m)
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