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PROCEEDI NGS
Call to Order

DR. EDWARDS: | hope this is a good sign
in that we are actually going to start the neeting
a mnute early. M nane is Jack Edwards. | amthe
Chairman of the Public Policy Comittee of the | DSA
and | work at Harbor UCLA Medical Center, and
wi |l be noderating this conference.

What | would like to do in the next few
monents is just give a bit of a perspective on this
conference fromthe I DSA notion, and then we will
i ntroduce the people at the front table, and then
have a few announcenments to nake before we actually
start.

I think it is quite clear that the nmenbers
of the IDSA, as they go about their encounters with
the public and with patients, have becone concerned
about the availability of antimcrobial agents and
concerned about the future of the availability of
the antim crobial agents. That concern really
comes at a tine that is sort of msmatched with the
hi story of infectious diseases in that we are in a
time now where infectious diseases are still the
third | eading cause of death in the United States.

We have a trenendous problemwi th resistant
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organi sns devel opi ng. We have energi ng and
reemerging i nfections, and we have the threat of
bioterrorismat the present tine. These four
points really match with a need that is critica
for the devel opment of antimncrobial agents and, at
the sane tine, we are perceiving a real decline in
the availability of agents that are comi ng al ong,
and perceive that there is a decline in research
and devel opnent of the agents.

So, today we have a uni que opportunity in
that we are able to bring PhRVA, FDA and | DSA
toget her outside of the context of an advisory
board neeting. This neeting really is intended to
be a science nmeeting where we discuss issues that
may lead to a solution to this msmatch in our
situation at the present tine.

The neeting will not be product oriented.
It is not an advisory board neeting and everyone
concerned is hoping that there will be a
free-flowi ng scientific discussion where we discuss
in some detail or in extensive detail sonme of the
nuances that are inportant for the devel opnent of
antinm crobial agents.

The IDSA is very concerned with what the

patients need. PhRMA is concerned with issues of
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devel oping antinicrobials in a very intensely
competitive environnent. The FDA has the job of
determ ning what the efficacy and safety is of new
agents conming along. But, actually, all three
groups are ainmed towards the same goal, and that is
trying to provide the best possible situation for
the public. | think in reality, although we are
three different groups, we are all focused on the
exact same issues here, and probably a word that is
going to enmerge over and over again through these
di scussions is bal ance and how devel opnent can
occur within the confines of the needs for safety,
the needs of PhRMA, and result in the best possible
situation for the public in this country at this
time.

So, | amhoping to set a tone of
free-flow ng discussion, a nore rel axed tone than
m ght be present at a usual advisory board neeting,
which this is not, and am |l ooking forward to a very
i nteresting day.

At this point, | would like to go around
the table and have each of the nenbers at the table
i ntroduce thenselves and | will start with Alan, to
my right.

DR GOLDHAMMER Al an ol dhanmer,
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associate vice president for regulatory affairs at
PhRNMA.

DR. EDWARDS: W need to push the button
to turn the nicrophone on and you need to push the
button to turn it off. | have a wonderful gadget
here that | amnot fanmiliar with but it is the
el ectronic gavel, and | can silence all nicrophones
any tinme | want.

[ Laught er]

DR TALLY: Frank Tally, chief scientific
of ficer at Cubist Pharnmaceuticals.

DR CHUANG STEIN:. Christy Chuang- Stein,
statistics, Pharmacia. | amhere representing
PhRNMA.

DR ALBRECHT: Renata Al brecht, director,
Di vi sion of Special Pathogen and | nmunol ogi ¢ Drug
Products, FDA.

DR SORETH. Good norning. | am Janice
Soreth. | amthe division director for
anti-infectives.

DR GOLDBERGER: Mark Gol dberger, fromthe
Ofice of Drug Evaluation, |V, FDA

DR. PONERS: John Powers, |ead nedical
of ficer for antimcrobial drug devel opnent in ODE

V.
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DR COX: Ed Cox, nedical team | eader,

Di vi sion of Special Pathogens and | mmunol ogi ¢ Drug
Products, FDA.

DR LIN. Good norning. | am Daphne Lin,
statistical team|eader for the Division of
Biometrics, I, FDA

DR BRITTAIN. FErica Brittain, senior
statistical reviewer, FDA

DR HHGANS: Karen Higgins, statistical
team | eader, Division of Bionmetrics, |11, FDA

DR WEBER  Todd Wber, senior nedical
of ficer, National Center for Infectious D seases,
CDC.

DR SCHELD: | am M chael Scheld. | am
fromthe University of Virginia and currently
presi dent of the | DSA

DR G LBERT: Dave Glbert. | amfrom
Portland, Oregon and | work in a comunity teaching
hospital and | amthe past president of the | DSA

DR SARAVOLATZ: | am Lou Saravolatz, from
St. John Hospital in Detroit, Mchigan. 1 am
chairing the Infectious Disease Society's Comittee
on Antimcrobial Usage in Cinical Trials.

DR VENZEL: | am Dick Wenzel. | amchair

of the Department of Medicine at the Medical
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Col l ege of Virginia, representing | DA

DR. CRAIG Bill Craig, University of
W sconsin, representing |DSA

DR. TALBOT: George Tal bot, previously an
ID clinician by training and experience, nore
recently working with the pharmaceutical industry,
and | am here representing | DSA.

DR. BRADLEY: John Bradley. | ama
pedi atric infectious di sease specialist at
Children's Hospital, San Diego UCSD and | am here
representing the | DSA.

DR H RSCHVANN: | am Jan H rschmann. |
am an | D specialist as well, fromthe VA hospital
in Seattle and representing |DSA

DR DERESINSKI: Stan Deresinski, Stanford
University St. Cara Valley Medical Center in San
Jose and vice chair of the antimicrobial use in
clinical trials committee of the |DSA

DR. JAFFE: Donald Jaffe, regulatory
affairs, Pfizer, representing PhRVA.

DR MLLER George Mller, VP of R&D at
Essential Therapeutics in California, representing
Bi ot ech.

DR HINKLE: | am Ti m H nkle, chief

medi cal officer of Versicore.
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DR. YOUNG | am darence Young. | am
vice president for clinical devel opnment and nedica
affairs in anti-infectives at d axoSnithKline,
representing PhRVA.

DR. POUPARD: Ji m Poupard, director of
strategi c mcrobiology at d axoSm thKline,
representing PhRVA.

DR COCHETTO. | am David Cochetto. | am
in regulatory affairs at d axoSmthKline, here
representing PhRVA.

DR GESSER Richard Gesser, with clinica
research in infectious diseases at Merck Research
Laboratories, representing the PhRVA group

DR. ECHOLS: Roger Echols, vice president
of infectious disease clinical devel opnent at
Bristol - Mers Squi bb, working with PhRVA

DR. EDWARDS: Thank you very much. Two
qui ck announcenents. W need to keep our visitor
tags for both days so you will need to hang onto
the tags for both days. At noon today, the people
at this table will be escorted to the cafeteria for
lunch, if you so desire. |If so, could you pl ease
stay as the room enpties out.

One other coment | wanted to nake is that

agai n, unlike an advisory board neeting, depending
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11
on how our discussions go and tine goes we will be
abl e to have questions fromthe audi ence and
di scussion from the audi ence.

At this time | would Iike to thank all the
people fromthe FDA for a great deal of time and
effort that has gone forth in getting this neeting
together. There really has been a | ot of honmework
done. | would like to now turn to Mark Gol dberger
who will make a few introductory comments.

Openi ng Renar ks

DR. GOLDBERGER: Thank you. | would Iike
to wel cone everybody to this neeting. | would |ike
to give special thanks also to our colleagues from
PhRMA and | DSA for their enornous effort to pul
this neeting together, as well as to ny many
col | eagues fromthe FDA, nobst notably John Powers
and Li Chang for their hard work and all the
pl anning that has led up to today. | would al so
like to particularly thank Dr. Edwards for his
wi |l lingness to undertake what will undoubtedly be
the difficult task of keeping the discussion going
and keepi ng everybody on tine during the next two
days.

There is a lot of history to how we cane

to be here today, some of which | was personally
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involved with and sone not. There is a |long

hi story of guidance activity for antim crobial
drugs, certainly going back many years at FDA

Some of the notable features include the FDA/ | DSA
activities in the early 1990's wth guidances; some
bi g FDA advisory committees around 1997 to talk
nmor e about gui dance devel oprment. In the fall of
1998 we had a two and a hal f day advisory conmmittee
with regards to the problens of antimcrobial

resi stance.

Then basically we had an issue that cane
up | guess about a year, year and a half ago with
regards to what the standards shoul d be for
clinical trials, i.e., the so-called, infanpbus now,
delta issue. That was to go to the advisory
conmittee on Septenber 13, 2001. M own persona
opinion is the only good thing to come out of
Septenber 11 is that it got that advisory conmttee
postponed till February of the foll owi ng year, by
which tine we had the opportunity to have a nore
detailed | ook at sone of the issues with regards to
anti m crobi al devel oprent.

I think there were sone things we
recogni zed. | nean, there certainly has been a | ot

of activity going on with gui dance devel opnent.
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Whet her there had been genui nely new thi nki ng about
how t o approach problens in antimcrobial drug
devel opnment is perhaps a little less clear
Al t hough we have had neetings with regards to the
i ssue of antimcrobial resistance, | don't think we
had yet gotten to the point of having clear-cut
steps on how we were going to proceed to really get
to the point of being able to provide advice to
conpani es who were interested in this area

Therefore, we took advantage of the
opportunity in February to have a two-day advisory
committee, to spend a day talking about issues
related to delta and clinical trial design and
spendi ng a day tal ki ng about the issue of
devel opment of drugs for resistant indications,
recogni zing that these two are ultimately really
not that distinct. | think that as a result of the
di scussions in February there was a desire to have
sone additional interaction between FDA, |DSA and
PhRVA.  The feeling was that a format such as this,
a nore open public neeting that would allow free
flow of discussion, would be extrenely useful in
terns of developing a little nore detail on some of
the inportant scientific issues, and perhaps

providing us with a little clearer road map as to
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how to best fond an approach to proceed.

I think that we all recognize that there
is a growing need for new antim crobials,
especially those intended to treat serious illness
due to resistant organisms. One thing we certainly
want to do is to try to define the package of
information that will nost effectively allow us to
obtain safe and effective therapy for such
situations.

There is also a need to reexam ne our
approach nore broadly to the devel opment of
antimcrobials for well-established indications,

i ncluding the need to reconsider both the actua
benefit of therapy in some of these situations and
our approaches to denonstrating such benefit. |
think, finally, there is a clear need to consider
whet her our paradigmfor clinical devel opment of
new antimcrobials for nultiple indications really
takes full advantage of the kind of inferentia

thi nki ng an experienced clinician mght use in
deci ding how to choose therapy, that is to say how
informati on fromone indication can nost
effectively support others. | think that is an
area where there is an opportunity to nake sone

addi ti onal progress.
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To neet these objectives we nust address
some significant scientific issues as well as
regul atory issues. So, | hope that we can nake
substantial progress in this direction over the
next two days. W also expect to have additiona
di scussi on on standards for approval of new
products, a continuation of the dial ogue that began
| ast February. W recognize that this remains a
concern of our colleagues fromindustry and
basically we all look forward to a productive next

two days, and | want to thank everybody again.

DR. EDWARDS: Thank you very nmuch. W are

going to start now with the topic of resistant
pat hogens and | would like to call on D ck Wenzel,
fromthe IDSA, to begin the presentation

Drug Devel opnent for Resistant Pathogens

| DSA Presentation

DR VENZEL: In introducing this topic,
what | hope to |leave you with is that this is,
first of all, a very inportant problem

[Slide]

If we ook at nortality as an endpoint, it

is alife-threatening problem one that is conpl ex
and one that, as an optimst, | think we can

resol ve.
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[Slide]

Let me begin by showi ng you these data
from Hughes and Datta, published in Nature. The
title of the slide is "conjugated plasmds in the
pre-antibiotic era." A microbiologist by the name
of Murray was a strain saver. He collected
ent erobact eri aceae from 1917 on. These organi snms
came from North Anerica, Europe, India, Md East,
Russia. They were nostly @ pathogens--Sal nonel | a,
Shigella, E coli.

What Hughes and Datta did is take these
strains from1917 to 1941 in the pre-antibiotic era
and exam ne them for genetic transfer function or
pl asm ds, and found plasnmids in 24 percent, again
in the pre-antibiotic era. Not surprisingly, there
was | ow | evel resistance: anpicillin resistance in
two percent; tetracycline resistance in nine
percent. However, no plasm ds had resistant genes.
The | ow |l evel resistance in the pre-antibiotic era
was | ocated al nost exclusively on the chronosone.

[ Slide]

Things changed in the antibiotic era. An
exanple of this is OBrien's study in Science.
have | abeled it "intercontinental spread of a new

anti biotic resistance gene on epidemc plasmd."
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Recal|l that in the next study the gene for

gentam cin resi stance was coded by virtue of two
nucl eotidyl transferases and all the organi sns had
i dentical Eco Rl fragnment size and produced the
same bet a-1 act amases.

The point of this slide is that within
mont hs now there was a spread of the epidenic gene
on the plasmd, fromthe East Coast--Phil adel phi a,
Bost on, Syracuse, Chicago--to the West
Coast--Gainsevill e and even down to Caracas,
Venezuela. So, in the post-antibiotic era there
was now rapid transfer of antibiotic resistance by
virtue of the resistance gene on an epi denic
pl asm c.

[ Slide]

How do they do this, if you will? Well
i magi ne two adult enterococci that actually contain
sex pheronobnes and they induce plasm d transfer
So, if you look on the right, the plasm d-free
reci pient actually secretes a famly of heat-stable
prot ease suscepti bl e pheronones, five or six
pher onones seven or eight amino acids in | ength.

If you will, the plasnid containing donor responds
by synthesizing a protein adhesin facilitating

mating. As a result, there is increased transfer
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frequency of 105 to 106 fold. After transfer the
specific plasmd pheronone shuts down.

[ Slide]

As background let's look at just this year
in the summer. The first case of full vanconycin
resistance to Staph. aureus, with an M C of greater
than 128 ncg/mM, a wonan 40 years old fromDetroit,
wi th a background of diabetes, peripheral vascul ar
di sease, chronic renal insufficiency, on dialysis,
with a three-nonth history of a chronic foot ulcer.
In April she had a methicillin resistance to Staph.
aureus bl ood streaminfection, and in June exit
site infection with resistant Staph. aureus.

If you |l ook here, on the left, you can see
it was resistant not only to vanc but also to
oxacillin. Curiously, susceptible to chloro,
linezolid, Synercid and m nocycline, trimethylene
and sul fanet hoxazole. But the point | want to cone
back to and relate to an earlier slide is that the
mechani sm for resistance was a VanA gene taken from
the enterococcus by the Enterococcus faecalis so,
if youwill, a transposon. So, the possibility of
epi dem c plasmd transfer w dely exists.

[ Slide]

Wiile we were getting over this, a second
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case showed up in the mddle of Pennsylvania, this
time with an MC of 32, fully vanc resistant, a
70-year ol d obese man wei ghing 500 | bs. He had had
a history of a left lower extrenmty anputation
secondary to osteo, in 1995. For two years he had
a right lower extremty ulcer that had contai ned
both VRE and nethicillin resistant staph. In
Sept enber of '02 he had osteonyelitis. He had vanc
resi stant Staph. aureus; as you can see, S
mal tophilia, group B strep. and again the VanA gene
was the nechanism So, two different cities,
probably two different organisns with the potentia
for w despread transm ssion.

[Slide]

If we were setting up a clinical trial for
vanc. resistant Staph. aureus therapy there are
i medi ately a nunber of questions. Wat is the
gol d standard? You can't use vanc. or neth.
because the organismis resistant. Probably we
woul d use trinethyl ene and sul fanet hoxazol e, based
in part on Lou Saravol atz' study a nunber of years
ago. What conparators would we use? Synercid,
l'inezolid, or some combination? And, what
scientific base do we have to choose the

conpar at ors?
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[Slide]

Wy did | focus in part on Staph.? Well,
if you | ook back to this classic study from 1941,
Si nner and Keefer, significance of bacterenia
caused by Staph. aureus, 122 consecutive cases in
the pre-antibiotic era, the case fatality was 82
percent. If you |ook at the total cases, on the
top bar, of those who recovered, at the bottom
only one patient over age 50 survived Staph. aureus
bacteremia. One m ght argue that we have better
| CU support; we might have a drug that we could
use, but this is a very virulent organismw th high
cases of fatality.

[Slide]

We know that we have to choose the correct

antibiotics. This study in 2000 by | brahi mand
col | eagues | ooked at | CU bl oodstreaminfection and
increased nortality with inadequate antim crobia
therapy. Here it is not only if we don't have an
organi sm but al so physici an behavi or because

i nadequat e neant that the physician did not
prescribe an antibiotic on day one to the patient
to which the organi smwas susceptible in vitro

The accrued nortality in those who received an

adequate antibiotic was 29 percent; inadequate, 62
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per cent.

When the authors nodel ed death, the risk
factors for death, inadequate antibiotic therapy,
wrong antibiotic, no antibiotic had an adjusted
odds ratio of 6.9 conmpared to those who had
adequat e therapy even after you correct for other
predictors of death. W need to choose the right
anti biotic and have one avail abl e.

[Slide]

Alittle closer to hone, if | |ook at some
data that we have collected with M ke Ednund, and
we have a national surveillance programcall ed
SCOPE with 50 hospitals around the country
prospectively identifying patients with hospita
acqui red bl codstreaminfections. W now have data
on 25,000 prospectively collected bl oodstream
infections acquired in the hospital

But if you | ook at our first paper, crude
mortality, if you will, is on the right axis in
red, and the proportion of all nosocom a
bl oodstreaminfections on the left axis in grey,
the top four organisns are left to right. So,
coagul ase-negative Staph., the nunmber one cause in
nosocom al bl oodstream i nfections, of 32 percent of

bl oodstream i nfections acquired in the hospital 21
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percent of patients will die in a nonth after that.
Nunber two, Staph. aureus, 16 percent of bl ood
streaminfections acquired in the hospital, 25
percent crude nortality. Enterococcus is nunber
three, 11 percent of bl ood streaminfections and 32
percent of patients die. Nunber four is Candida, 8
percent of blood streaminfections, 40 percent of
patients die.

Left to right, coagul ase-negative staph.
80 percent resistant to nethicillin; Staph. aureus,
50 percent resistant to nmethicillin; enterococcus,
25 percent to 30 percent resistant to vanconycin.
Candi da today, only half are al bicans, known to be
susceptible to the first generation triazoles. So,
we have a huge probl em

When you | ook at crude nortality, we know
that that is a combination of the nortality
directly due to the infection plus the nortality
due to the underlying disease. This is an area of
interest of mne. W have done a nunber of
hi storical cohort studies to dissect out the
contribution. The nmortality directly attributable
to the infection is at least half of the total of
crude nortality.

[Slide]
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Imagine this situation, if you | ook at
attributable nortality the reason that is inportant
is because that is the prom se of better
antinicrobial therapy. Key point, an antibiotic
can only affect attributable nortality due to the
infection; it cannot affect the nortality due to
the underlying disease. So, inmagine quintuplets
coming into the hospital. They all have the sane
nortality fromthe underlying disease, in red--or a
series of quintuplets. So, quintuplet one cones in
and their nmortality is 10 percent due to the
underlying disease. Quintuplet two gets an
i nfection and no therapy, a blood streaminfection
Here the total or crude nortality is 50 percent
but, in blue, is the attributable nortality, the
best that an antibiotic can affect plus the 10
percent nmortality due to the underlying disease.

An effective antibiotic can knock the attributable
mortality from40 to 30, which noves the crude
mortality fromb50 to 40. A resistant gene coul d,
in theory, be linked to a toxin which could then
make things worse and add even nore nortality or

|l ess. The key point is that antibiotics affect
only attributable nortality.

[Slide]
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Let me make a hypothetical argunent about
something in the ID conmmunity. This hypothetica
argunent relates to the reconbi nant hunman-acti vat ed
protein C for severe sepsis and septic shock. |
have no stock in Lilly. | amconcerned about this
but I want to make the argunent anyway.

In their pivotal study the crude nortality
in the control group was 30.8 percent and in the
group that received hunman-activated protein C was
24.7. So, the absolute difference in nortality,
30.8 minus 24.7, is 6.1 percent. Many of us would
say that is not a huge difference. The authors of
the original study argued correctly that that did
represent a 28 percent reduction in crude
nmortality, from30.8 to 24.7. One could argue
that, in fact, if half is due to attributable
mortality and half is nortality due to underlying
di sease then, in fact, it was a 40 percent
reduction in attributable nortality, from15.4 to
9.3, to make the hypothetical argunent.

[Slide]

In summary, | think clinical trials of
anti-infectives for highly resistant organi sns are
clearly an inportant problem and | have focused on

life-threatening problens related to infections of
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the blood stream It is urgent. W just have to
|l ook in the last couple of nmonths with highly
resi stant vanconycin-resi stant Staph. aureus. It
is a conpl ex problem because it involves not only
appropri ate therapy but appropriate
deci si on- naki ng.

Importantly, | think nmortality is a good
endpoint. It has real meaning. But we need to do
power estimates, cognizant of attributable
mortality not just crude nortality. The gold
standard and comparative drugs are very chall engi ng
decisions for us today but | think with creativity
and the working relationship that this neeting
enbodi es we can actually do this. Thank you very
nmuch.

DR EDWARDS: Thank you very nuch, Dick
We are going to do all three presentations first
and then open for discussion afterwards. So, at
this time | want to call on Frank Tally for the
second presentation. Frank?

PhRMA Presentation

[Slide]

DR. TALLY: | am here representing
pharmaceuti cal manufacturers to tal k about drug

devel opment for resistant pathogens.
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[Slide]

I think the first thing you have to do is
to look at the list of pathogens that fall into
this category. Dick Wenzel just concentrated on
Staph. aureus but there is a whole list of both
gram positive and gramnegative. | borrowed this
slide from David Ross' talk this past February. It
was in the advisory docunent that came fromthe FDA
and this is a list | have put together with the
resistance rates. But | think this is the type of
list that has to be updated frequently. This is a
list of nosocom al pathogens that present a
problem W are dealing a lot nowwith the
gram positive pathogens but the resistant
gramnegative in the seriously ill patients is
presenting a large problemand | think it will be
the next wave of resistance that we have to dea
with in the seriously ill patients in intensive
care units.

[Slide]

On the comunity side there are a nunber
of different pathogens. | put a star beside the
vanconyci n-resi stant Staph. aureus because this is
what everybody has been fearing. Dick Wnzel just

covered it. Wth the two cases appearing in widely
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di verse areas you know that there are a | ot nore of
these isolates out there now, probably on a plasmd
that is nore epidenmc

We have the problem of resistance in
Strep. pneunoniae. Methicillin-resistant Staph.
aureus is growing to be a major problemin the
community, and | think what we are seeing is the
same that we saw 25 years ago when the energence of
peni cil | i nase produci ng Staph. aureus spread out of
the hospitals to communities and in a matter of ten
years greater than 90 percent of the strains were
resistant to penicillin requiring the devel opnent
of new drugs.

We al so have resistance in gramnegative
organi sns, particularly in salnonella and in N
gonorrhea, and we are seeing new resistance in N
gonorrhea. Finally, we have only seen macrolide
resistance in Strep. pyogenes. | think everybody
around this table is fearing the day when we get a
peni ci |l i nase produci ng Streptococcus pyogenes
because of the virulence of that particul ar
pat hogen.

These lists need to be revi ewed
periodically through sone forum and be publi shed.

I think the inter-agency task force on resistance
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is looking at this but | think this group has to
periodically | ook at this and update these lists
every two or three years to nmake sure we are on top
of the current health need in our sick patients.

[ Slide]

What about the devel opment of drugs to
treat these resistant pathogens? Wen you | ook at
the antibiotic resistance it is really a conpl ex
i ssue without really sinple solutions. W have
tal ked about reserving antimncrobial agents to just
treat resistant organisms. | have tal ked at these
meetings previously and | think reserving agents
really won't solve the problem \Wat it does
result in is decreased research in both big PhRVA
and the biotech section. In the biotech section
you cannot generate funds fromthe public sector if
they perceive that a drug would be restricted just
solely for resistant organi sns because of the
tremendous cost it takes to devel op these agents.
We have already seen in big PhRVA a number of the
bi g pharnmaceutical conpani es cl osing down their
antinicrobial discovery units because they can't
match up with the other drugs that are in CNS and
cardi ovascul ar di seases, and the so-called return

on investnent isn't there for them That is why
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you are hearing even today about units being closed
down in the pharmaceutical industry.

So, | think one of the things | would |ike
to see out of this nmeeting is constructing a
strategy to continue to discover and devel op
mul tiple new chemical entities so we will have
drugs to treat these resistant pathogens.

[ Slide]

Those agents can fall into a nunber of
different categories. Right now there are a nunber
of agents, which | won't go into, that are focused
on grampositive organisns. They are usually IV
drugs but there has been one just recently
approved. Linezolid is both IV and oral, which is
an advantage in devel opnent. Wth IV drugs you
have very few indications that you can go after and
it requires patients being in the hospital

We have the broad spectrum agents with
mul tiple indications. Usually they are IV and
oral. This is an area where people are stil
| ooking to have these broad spectrum agents.

We are | ooking for new agents,
particularly many of the biotech conpanies are
| ooki ng for new agents, but old agents can be

reworked to get approval for these resistant
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pat hogens. O d agents will work when resistant
pat hogens energe and that was the I esson with
vanconycin. In the '70's and early '80's
vanconyci n was al nost taken off the narket because
of little use.

[ Slide]

But as you can see on this slide, with the
spread of methicillin-resistant Staph. aureus you
can actually neasure the tonnage of vanconycin
sold, and it tracks right along with the incidence
of MRSA. So, the energence of resistant organisns
will drive certain drugs and certain drug use to
very high levels. |In the United States | ast year
there were 15 million days of therapy with
vanconycin. Unfortunately, we are starting to see
vanconyci n resi stance so we need other agents.

[ Slide]

But what is the problemin the drug
devel opment of agents for resistant organi sns?
There are very linmted drugs in the pipeline. The
promi se ten years ago that genonics and conbi natory
chemi stry was going to solve all of our problens,
in retrospect it has failed to date. Many of us
feel it will have the potential to conme up with new

targets with new drugs, but it is going to take
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31
tremendous funding for these new approaches and
these new targets to be devel oped. | daresay they
are five to ten years away.

[Slide]

VWhat are the problens with an IV only
drug? You limt it to serious infections and so
you have a limted patient database in different
i ndi cations that you can go after, such as
conplicated skin, comrunity-acquired pneunonia or
hospi tal i zati on or nosoconi al pneunopnia or
i ntra-abdom nal infections.

We have tal ked about the selection of the
opti mum conparative agent. | think this has to be
selected for the standard of care at that tinme, and
that is why it is inportant | think with this
group, having the ID society recomendi ng what is
the standard of care in 2002

Al'so, 1V drugs only require
hospitalization, full treatment, and in this day
and age patients don't stay in hospital very |ong.
It has pronpted hone IV therapy but that is very
cunbersone and very difficult to do, although in
some cities you can do it well

Finally, with an IV only drug you have a

problemw th criteria for oral switch. Wat you
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would like to do is use the IV drug to bring the

i nfection under control and then switch to ora
therapy. There are several drugs bei ng devel oped
that don't have oral forns and the problem we have,
regul atory-wise, is that if you switch to another
class of drugs it is classified as a failure.

think one of the problenms we want to address is can
new gui del i nes be brought out to | ook at ora
switch, and | will cone back to that.

[Slide]

What about devel opi ng new cheni ca
entities? You have to do two things. You have to
show that it is effective, and it will depend on
how easy it is to do these studies whether they are
mld, serious or severe infections that you are
| ooking at. Right now we are required to do two
well -controlled trials with an appropriate delta.

I don't want to get into the delta. | think we
dealt with that in February. You need over a
thousand patients with a new chenical entity. That
means that you are going to have a study of between
2,500 and 3,000 total patients. |If you take our
cost rate now which, it is very expensive and it is
getting nore expensive to do these studies. That

is one of the reasons that a nunber of conpanies
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are looking at this very carefully and pulling out
of this area.

[Slide]

It is particularly a problem when you are
going after resistant organi sms which are very
difficult to locate in clinical trials. W have
had a clinical trial now going for about 15 nonths,
| ooki ng at comparative studies to find treatnent
for VRE. To date we have spent over five mllion
dollars. W estinate it is going to take al nost 23
mllion to complete a 360-patient study.

[Slide]

If I look at this and start to | ook at ny
return on investnment, ny chief financial officer
will start shuddering when he sees the cost. W
have screened al nost 2000 patients; only 42 were
eligible for enrollnent; only 22 of them had VRE
So, to date it has cost us $250,000 a patient.

This is a staggering cost and one that many
companies will not undertake. One has to | ook at
the way we have constructed our studi es now and see
if there is an alternative way where we could bring
these studies in nmore cost effectively and quicker.

[Slide]

We have | ooked at sone of the action itens
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that we discussed, that David Ross discussed at the
February neetings, and there is a Subpart E to
accel erate enrol | nent using surrogate endpoints.
We have | ooked at this but | think it is very hard
to have a surrogate endpoint with a bacteri al
infection, and the endpoint is to eradicate the
resi stant pathogen. Aninal nopdels are not
appropriate surrogates. Bill Craig will get into
this later in the day; it is a guide to the
clinical trials that you can do.

Usi ng suscepti bl e pathogens if the
virul ence of the susceptible pathogen is the sane
as the resistant pathogen woul d be an appropriate
guideline. 1In the devel opment of pipercillin
tazobactam when | was with Lederle, those were the
criteria that were used. W studied 3000 patients
with pip-tazo and only 256 fit the criteria but we
were still able to get indications using the
surrogate markers in specific small nunbers of
bacteria in each of the indications that were
actually pipercillin resistant and pip-tazo
suscepti bl e.

I think the second potential surrogate
that we could ook at is the time to oral swtch

for IV only drugs. This is an area | think we
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should ook at in the future. You switch to ora

t herapy because you have had a successful outcone
with the 1V drug and the patient no | onger needs
that and you go hone. But right nowif you swtch
froman IV drug to a different class of oral drug
it has to be classified as non-eval uable and a
failure.

[Slide]

There are other action itens to pronote
devel opnment of drugs for resistant organisnms. Wen
you | ook at MRSA the incidence is so high that it
is easy. You can get MRSA in a nunber of different
i ndi cations, including conplicated skin infections,
bact eremi a and nosocom al pneunonia. However, for
VRE the incidence is low and trying to locate the
patients is very difficult, and it drives the need
for a microbiological claimwhich gets to be very
cunber somre because you are collecting the VRE from

a nunber of different areas and it puts you into a

quandary.

[Slide]

Agai n, you want to pronpte appropriate use
of the drugs. | think that is sonething that we

all agree to around the table. But restricting it

just to resistant organisms--it would be okay for
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MRSA because there is a |l arge nmarket and you coul d
probably have a positive return on investnent, but
you won't for VRE because it is nore of a niche
product and people won't invest the noney to get
compounds in this particular area. | think
products with safety issues that are active agai nst
resi stant pathogens will be restricted because of
the safety issue and IV only drugs will be
restricted to hospital use. So, | think there are
sone built-in nechanisns in the nol ecul es
thenselves that will restrict the agents some and
actual ly delay the enmergence of resistance.

[Slide]

Thi nki ng about this, | was thinking there
are three actual points that | would like to | ook
at. One is with serious infections, follow ng up
on CGeorge McCracken's talk on neningitis in
February, and | ooking at endocarditis. These are
di seases where a microbiol ogical endpoint is the
key, and | think clearing of the cerebrospina
fluid or the blood of the pathogens, and no rel apse
after you stop therapy is really a clear endpoint.
It is sonething that Dick Wenzel was just talking
about .

What about surrogate endpoints? | think
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we have to reevaluate and | ook and use susceptible
and resistant isolates, gather the data on bot h,
and sone of the susceptible can be the surrogate
for the resistance. In this way, with | ow
frequency isolation of resistant organi sns you can
get an idea if this new chem cal entity works in
this disease. The nicrobiological claimis what
nunber of resistant isolates do you need in the
overal |l population. Currently, our VRE study is
only for VRE. So, it is going to take us a |ong
time to conplete that particul ar study.

Finally, | think the requirenent for two
wel | -controll ed studies for each indication has to
be revisited and be carefully evaluated. Can you
use the two well-controlled studies in two
different systems? | think that is going to depend
upon | ooki ng at the pharmacoki netics of the
particul ar agent that you are devel opi ng.

[Slide]

Finally, to justify the high investment in

the devel opnent of these drugs the drug's activity
should really be based on its safety pattern and

its effectiveness in well-designed clinical trials.
I think what industry and regul atory agenci es have

to dois really to join together in dial ogue so we
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can design studies to get these new agents rapidly
eval uated as to whether or not they are effective
agai nst resi stant pathogens. Thank you

DR EDWARDS: Thank you very much, Frank
Next | will call on Ed Cox, fromthe FDA  Ed?

FDA Presentation

DR COX: Good norning.

[Slide]

Foll owi ng the tal ks of Dr. Wenzel and Dr.
Tally, what | will try and do is try and focus on
some of the issues that we would Iike to have
di scussed today, and try and highlight those in the
slides that follow Dr. Wnzel and Dr. Tally have
al ready tal ked about a nunber of the issues that
are inportant with regards to drug devel opnent for
resi stant pathogens.

[Slide]

The first issue that we would |ike sone
i nput on and di scussion fromthe workshop group is
how do we identify resistant pathogens of public
health i nportance? This goes to the issue of which
resistant pathogens rise to the level of posing a
significant public health problemand a specific
i ndi cation such that a claimwould be reasonable to

consider. Gven that antimcrobial resistance is a
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dynani ¢ process that evolves over tinme, this raises
the question of how would we identify these
resi stant pathogens.

[Slide]

One approach to this question mght be to
use a characteristics-based approach to the
identification of resistant pathogens that pose
significant public health problens within a
particular indication. On the next slide | wll
actual |y show sone of the characteristics that
m ght be considered in identifying these types of
pat hogens. It is inportant to notice that a
resi stant pathogen mght neet sone but not
necessarily all the characteristics that | wll
show on the next slide.

[Slide]

Sone of the characteristics that m ght be
considered in identifying a resistant pathogen of
public health inportance would include that the
organismis one of sufficient prevalence in the
di sease under study; that the organismis one of
sufficient virulence in the di sease under study;
that there are data to show that resistance affects
out cones; and the presence of resistance in the

pat hogen that is being studied.
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Anot her question is, is the drug that is
the subject of the resistant pathogen cl aimone
that is commonly used to treat infections due to
the organisn? Are there an insufficient nunmber or
| ack of therapeutic alternatives to treat the
resi stant pathogen of interest?

Then there is the related issue of is the
organismresistant to nultiple drug classes, in
essence, narrowi ng the choice of therapeutic
options. Then, other characteristics night include
does the presence of resistance in the organi sm
af fect therapeutic decision-nmaking? Then, another
issue is, is the drug an essential treatnent to
prevent spread of disease within a population? An
exanpl e woul d be a disease |ike tubercul osis where
resistance to an essential therapeutic agent m ght
lead to ineffective therapy which could result in
spread of TB throughout a popul ation

[Slide]

There have been resistant pathogens for
whi ch we have previously awarded clains, for
exanmpl e, penicillin-resistant Streptococcus
pneunoni a; vancomnyci n-resi stant enterococcus.
Undoubt edl y, sone of the characteristics that |

di scussed on the preceding slide were considered in
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t hese cl ai ns.

For resistant pathogens which have not
been previously the subject of prior clains, the
sponsor mght subnit data to address the
characteristics of the particular resistant
pat hogen claimthat is being sought to address the
question of whether the resistant pathogen is one
that causes a significant public health problemin
the indications under study. This is an area too
where we woul d |ike some discussion fromthe group
here today, and other proposals as to how we m ght
identify or address the question of how do we
identify resistant pathogens of public health
i mport ance.

[ Slide]

W have had several prior FDA neetings
that have talked to the issue of antim crobi al
resi stance in drug devel opnment. Sone of the
nmeeti ngs have been general neetings that have
di scussed antim crobi al resistance. Then, we have
al so had product-specific neetings with products
seeking clains for particular resistant pathogens
in specific indications. It is on this framework
that we wish to further build with regards to the

devel opment of drugs for resistant pathogens and
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t he approaches that might be taken in a devel opnent
program

[ Slide]

For a drug that is actually, as part of
its clinical devel opnent program seeking a claim
for a resistant pathogen, a key portion of the data
is the clinical data that provides evidence of the
safety and efficacy of the drug based upon clinica
out cones and mi crobi ol ogic outcones within the
target indication.

Not shown on the slide, but something
will conme to in subsequent slides, is the issue of
what role can data fromother indications play in
supporting the agent's safety and efficacy?

Wiile there are still unresol ved issues
with regards to the use of in vitro data, data from
ani mal nodel s of infection and PK/PD data, we are
al so interested in discussion that talks to the
wei ght of evidence that these other types of data
m ght be able to provide, an issue that | wll
comment on in subsequent slides.

[Slide]

Then, with regards to assessing the data
froma drug devel opnent program for an agent that

is seeking a particular resistant pathogen claim
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certainly one way to |l ook at the data that helps to
address the issue of how the agent fares in
treating the particular body site of infectionis
to l ook at how the agent fares in treating the
particul ar indication. For example, is the drug a
good drug for the treatnent of community-acquired
pneunoni a? Then, noving down to a finer focus
woul d be to see how the drug fares in treating the
pat hogen of interest, and this woul d be including
susceptible strains of the pathogen, and then to
the question of how does the drug work in treating
nmore serious infections in the indication of
interest. For exanple, how does the drug work in
treating bacterem c cases of pneunoni a? Then
movi ng down to the issue of how do the clinica
dat a shake out with regards to how the drug works
in treating the resistant pathogen of interest?

[ Slide]

Conmi ng back to the issue of to what degree
can we rely on data other than clinical outcones
data, here | amreferring to PK/PD data, in vitro
data and ani mal nodel data for the subject
resi stant pathogen in the target indication to
provi de support for a resistant pathogen claim

Then, al so asking this question again with regards
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to what | evel of evidence these types of data can
provi de for out-of-class resistance clains, for
exanpl e, a fluoroquinol one seeking a claimfor
penicillin-resistant Streptococcus pneunoni a,
versus in-class resistance claimsuch as a

gl ycopeptide seeking a claimfor

vanconyci n-resi stant enterococcus. This is an

i ssue that we hope to have some di scussion on here
t oday.

[Slide]

Then, the question of how m ght we use
data from other indications, and what role can
these efficacy data fromother indications for the
same resistant organismplay in supporting efficacy
for the drug seeking a resistant pathogen clainf?
Just sone exanples, can data froma
hospi t al -acqui red pneunoni a study support a
conmmuni ty-acqui red pneunoni a i ndication? Can
meningitis data support comrmunity pneunonia? Can
CAP data support neningitis? Could, for instance,
data fromconplicated skin structure infections
support hospital -acquired pneunoni a?

[ Slide]

Across these different types of

indications there are factors to consi der when
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wei ghi ng what the data from one indication m ght
portend for the data from another indication. |
think the thought processes that we are going
through in | ooking at sone of those exanples are,
you know, are there simlarities of the disease
process across the disease sites?

This relates to the organs and tissues
involved, the simlarities and the types of
infections that the conditions involve; the drug
| evel s achieved in these tissues; the spectrum of
di sease severity in the different indications.
Then, host differences that m ght exist because of
differences in the types of host that nay have
infections manifested in different body sites.
Then, a last issue to nention is the certainty of
di agnosi s across these differing sites. For
exanple, a blood streaminfection as conpared to an
i nfection diagnosed froma non-sterile body site,
such as sputum and how the differences in the
certainty of diagnosis across different sites night
i nfluence the wei ght of evidence fromdata from
ot her indications.

[ Slide]

Wth that, | want to turn it back to Dr.

Edwards and he will take us through the points for
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di scussions which will mirror the points that |
have gone through in the preceding slides. Thank
you.
Di scussi on

DR. EDWARDS: Thank you very much, Ed.

[Slide]

The maj or points for discussion are |isted
on this slide. W are going to work through this
list during our hour-1long discussion period as
t horoughly as we can. Let ne open by asking Dick
to conment further on the first issue here
regarding identification of an organisma public
heal t h i nportance.

DR VENZEL: Well, there are a nunber of
peopl e who have been interested in surveillance
activities. CObviously, CDC has a nunber of
surveill ance operations going on. | nentioned the
SCOPE study. There are a nunber of privately
funded, that is through PhRMA, surveill ance
systens. | think it seems |ike an essenti al
conponent of any public health programthat we know
what is going on, that we don't just know
preval ence but | think the preval ence of the
di sease or the organism the preval ence of

resi stance shoul d be included, and other
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epi demi ol ogi ¢ features such as outcome because
think you can then link the organism the
infection, the resistance and |life, death and
quality of life issues in the same way.

So, | think we have to continue to
encourage effective surveillance, effective neaning
that it is validated somewhere along the line and
we don't just call up people and say tell ne what's
in your |ab, but sonehow we have validation steps
in there. The danger is with conputer error and we
can just have someone send the databases but if in
sonme way they are not valid, that is, we have
dupl i cate organi sns or inproper testing, all the
i ssues that people around the table know very well.
So, again, | would enphasize whatever we can do to
encourage active surveillance that has been
validated. Jack, | amnot sure if | addressed
everything you wanted but we can cone back if
peopl e have i ssues.

DR. EDWARDS: Todd, woul d you have any
comment s about what Dick just said?

DR WEBER Well, | think he stated it
quite well. As he said, there are a | ot of
different surveillance systens, sone of which are

qui te robust and that can collect the kind of
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i nformati on down to outconmes and ot her details.
There are others that skimthe surface somewhat in
the sense of collecting strictly mcrobiologic data
or just a few other data points.

Clearly, the nmore robust you get the nore
| abor-intensive and expensive such a surveillance
systemis. None of these things really happens
automatically. There is no magic systemin place
where these data can be automatically downl oaded or
coll ected, especially when you get out of the
m crobi ol ogy | aboratory where at |east there are
sonme autonated systens. But even there, there is a
wi de variety of systens that don't necessarily
communi cate with each other and certainly don't
necessarily comunicate with state or federa
groups that want to collect those data.

You know, | can't say nuch nore but
certainly we would |ike to know better the
preval ence or incidence of drug resistant
organi sms, nore than we do today. There are few
organi sns for which I think we have very good data
but it is certainly not nationwi de, not in al
popul ations that m ght be of interest. Health
departnents and al so, of course, the funds

avail abl e to set up those systens--CDC has a numnber
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of projects under way to try to create common data
el ements and reporting from nicrobi ol ogy

| aboratories, etc., and state health departnents,
but that is really not conpletely in place yet and
is not going to be a panacea even when it is

fini shed.

DR ECHOLS: Jack, are you |l ooking for a
threshol d, not just systems in place to identify
preval ent or resistant pathogens but what is the
magi ¢ threshold that then qualifies a bug for
public health inportance that then might allow a
different track in terns of drug devel opnent?

I am struck by Dick's presentation. |
mean, he has two cases of Staph. aureus in patients
and | think by anybody's calculations that is not a
very high prevalence but it still has | think
significance gi ven what we know about the transfer
of resistance. And, if we wait until it beconmes a
ten percent preval ence the animals are out of the
barn and we are way behind the eight ball.

So, is the question here is there a
preval ence, or do we need sone ot her way of
determning and integrating the clinical inmportance
of a particular pathogen that then m ght have it be

on a different track in terms of drug devel opnent?

file://///Tiffanie/daily/1119WORK.TXT (49 of 291) [12/2/2002 2:10:43 PM]

49



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR DERESINSKI: Can | say the exanple is
i mportant because | think what it points out is
that it isn't just the crude nunbers, it also
i nvol ves the virulence of the organism that is for
instance, the nortality it causes, and al so perhaps
t he mechani sm by which resi stance can be passed
fromone organismto another. W saw that very
rapid spread of plasm d resistance in
ent ero-bacteri aceae because of the ability to
spread across species. These two cases of
resi stant Staph. aureus are an excell ent exanpl e of
why just crude nunbers aren't sufficient.

DR. EDWARDS: Yes, George?

DR. TALBOT: Yes, further to those points,
thi nki ng al ong exactly the sane lines, | think that
focusi ng on preval ence alone, although it is
extrenely inportant for the reasons that Dr. Wenze
mentioned, can lead to sone pitfalls. First of
all, it does not necessarily reflect the patient
and public health inpact of a particular organi sm
in a specific area. | think of, for exanple,
aci net obacter in New York where the burden on the
heal t hcare system and on the patients is huge. So,
relying on preval ence alone in that instance can be

very m sl eadi ng.
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Second of all, as Roger nentioned, if you
rely on preval ence as the trigger for
deci si on-naki ng you are inevitably going to be in a
reactive situation. Frank nentioned the point
about the energing gramnegatives and | think that
that is closely linked there. [If we wait until the
preval ence of a certain gram negative resistant
pat hogen reaches a "critical" level, given the tine
it takes industry to respond in a reactive fashion,
it is going to be a problem

DR. G LBERT: | wanted to nention another
CDC- f unded endeavor which | think has the potentia
of hel pi ng answer this question and bring sone
clinical relevance to the issues that are being
di scussed. W have these clinical ncrobiology
survey surveillance mechanisns in place. They have
al ready been nmentioned. 1In addition, there is what
is called the energing infection network, which is
a contract between CDC and about a thousand |D
consul tants around the country that are perfectly
strategically situated to answer sone of the
questions that are being asked here. How many of
these resistant pathogens are you seeing? How
virulent are they? How nany docunented failures

have you seen, etc., etc.? In ny view, it is an
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under-utilized resource that could help address
many of the questions that have so far been raised.

Then slightly on a different subject, |
think the question of when does it becone
important, and there are many factors obviously but
one is when it begins to influence how we handl e
the drugs as, for exanple, the
methicillin-resistant staph. |In nmany hospitals
around the country now for prophylaxis, for exanple
for open heart surgery or artificial joint surgery,
for 15 years, 20 years we have relied on cefazolin.
In many institutions now where the preval ence of
MRSA is in the 20 percent range the physicians,
feeling responsible for their patients, are using
vanco., which increases the netric tonnage which
has al ready been nentioned. So, it does have an
i npact. \Whether that nunber is 10 percent or 20
percent, | don't know but it has an inpact on
clinical practice.

DR. ECHOLS: In preparation for this
nmeeting there was a |ist of organisns that was
bei ng generated. | don't know, John, if you want
to coment on where that list is and if the agency
is looking to perhaps use the clinical evidence

fromthe experts to create a |ist of target
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organi sns that m ght be managed differently in
terns of devel opnent.

DR. PONERS: Roger, we thought that
perhaps it would be best--rather than come up with
that particular |list today because changi ng
resistance is such a dynam c thing, perhaps it
woul d be good to tal k about the characteristics
that would get an organismonto such a list, as a
starting point today, given the limted anmount of
tinme that we have

There are two ways to look at this. One
is that there are organisns for which we have
al ready granted indications, which is probably not
that debatable and, in fact, beta-Iactamase
produci ng Haenophil us influenzae has been around
for 30 years and we still grant indications for
that all the time versus | ooking at newer things,
ener gi ng pat hogens with resi stance and how does one
get onto that |ist.

When we came up with these seven things we
didn't mean that an organi smwould have to neet al
of these. W are talking about these as sone
pi eces of the puzzle. For instance, when we were
t hi nki ng about this VRSA cane up clearly and it

doesn't neet the preval ence issue but certainly
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meets the virulence one. So, we thought today, in
the tinme that we have, we could talk about it and
if you want to cite specific exanples of organi sns
that would go on such a list it would be nore than
hel pful to approach it that way today.

DR ECHOLS: Again, | amnot so interested
in the list of organisnms but nore the concept of
whet her the agency would be willing to commit to
creating such a list that then could provide
direction for drug devel opnent. | nean, certainly
to get a bug on the list mght require a certain
threshol d of evidence but then, you know, if
sonmeone starts devel opnent you woul dn't want to see
that list change six nonths later and all of a
sudden have the bug off the list for sone other
reason.

DR. PONERS: | think that is the danger of
the list. It is so dynamic and the drug
devel opnment process lasts for such a period of tine
that, for instance, if somebody started devel opi ng
a drug for Staph. aureus by the tinme they finish
it, you know, it is not a problem anynore.
Penicillin producing Staph. aureus becane a probl em
rat her quickly. That could certainly happen again

for another organism By the tinme you finish a
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devel opnment program or sonebody el se devel ops a
couple nmore drugs then the issue is nmoot at that
poi nt .

DR. G LBERT: Roger, are you tal king about
having the Iist to sonehow i ncentivize devel oprment ?

DR ECHOLS: Both incentivize but it is
nmore having a clear target. | amnot trying to
sort of keep on this subject but once we identify
what is an inportant target to go after, the
question is do we conme up with novel ways, in other
words other than our traditional drug devel opnent?
Do we cone up with sone innovative ways that can
facilitate devel opnent of those drugs rather than
goi ng through what now is a very cunbersone process
and, as Frank pointed out, alnobst an inpossible
task when you have a | ow preval ence of an organi sm
to really study that within the context of
random zed controlled trials? So, | amnot |ooking
just for a list but for a way of identifying a
different track for drug devel opment utili zing
other tools rather than the random zed controll ed
trial.

DR. WEBER | amsure that there are
enough people in this roomto cone up with such a

list. Agencies have the experts too to conme up
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with such a list. But | don't think any list is
going to be useful without the addition of conmon
sense. You know, listening to what you are saying,
there are a couple of exanples that | could inagine
woul d cause trouble for you. Suppose a conpany
deci ded that drug resistance to Streptococcus
pneunoni ae in infants was clearly a preval ent
probl em needing a new drug and they start work on
it and put mllions of dollars into it, well, now
they have the conjugate pneunococcal vaccine and it
is starting to have an inpact and it may well wi pe
it out after sone nunber of years. | don't know.
You know, is that the fault of the Iist
makers? No. |Is that something that should take
that bug off the list? Eventually perhaps. But it
is not sonething that is entirely predictable and
think it is also sonething where | am sure any
conpany could sort of see the witing on the wall
for something like that. So, | think there are
going to be instances where other events change the
i mportance of these bugs. Another exanple m ght be
opportunistic infections in HV patients. The
extent of those problens and drug resistance in
those problens may have been, at least for the tine

bei ng, obviated by inproved retroviral therapy and

file:////[Tiffanie/daily/1119WORK.TXT (56 of 291) [12/2/2002 2:10:43 PM]

56



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

57
all of a sudden those infections are gone.

So, | don't think the conpanies are naive
about those other events so any list is going to be
fluid because things are going to happen that may
or may not be related to drug devel opnent itself.

DR VENZEL: To cone back to thinking nore
about Roger's question, | nean, if we agree that
some type of valid surveillance is the starting
point, |I think fromthere we ask the question do we
have a public health threat, and public health
threat can be defined several ways. One is inpact,
that is outcone, nortality and norbidity. The
second, as we have heard already, is transm ssion
probability. The third is avail able options for
therapy. | think we could cone up with sone or al
of these sort of measures that this is a public
health threat. 1t may not be realized yet.

At that point, to cone back to Roger's
question, if this is a public health threat then a
public health response night be reasonable, that
there be incentives for PhRVA to then come up with
protocols to begin work on agents that night be
used effectively for that. Just as we all go to
the NIH for grants to study issues, there nmight be

sone mechani smthat we could conme up with that
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woul d encourage conpetition, if you will, for
protocol s for devel oping a response to identifying
a public health threat that the governnent nmight be
willing to step in and hel p support.

DR. EDWARDS: Let ne add to that, and then
I want to ask Roger and Frank a question. N H does
have a list of entities that they encourage
competition for research on which is acually
derived through a very el aborate nmechani sm

I am going to nmake a presunption here and,
hopefully, you two will react toit. M guess is
that you would be very much in favor of seeing sone
sort of a list that FDA valued and adhered to of
i mportant pat hogens and encouraged conpetition for
and were then able to focus devel opnent on that
specific list with the presunption that that |ist
woul d be relatively stable within a realistic
devel opnmental tine.

Is that a fair assunption? Wat | am
asking is not to explore the mechani smbut just,
let's say, the existence of such a list that would
be desirable to focus on. |Is that a fair
assunpti on, Roger?

DR ECHOLS: | think there are |ots of

things that hel p pharnmaceutical conpani es devel op
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drugs and clarity is one of them | nean
ultimtely we talk about return on investnent but
before you can get there, or even think about that
you have to have sone clarity around what it is you
are trying to achieve and really the internmediary
step is what you can get in the label. That is
really the short-termobjective. |f by chance

di sease changes so the preval ence and the return on
investment isn't there, so be it. | nean that is
good for patients presunmably.

But if we don't have clarity to begin with
we our organi zations are al nost paral yzed because
at a certain level we, sort of in the infectious
di sease devel oprment, understand the issues and the
needs. Wen you try to translate that up to upper
management who don't have a sense of infectious
di sease or the need they say, "well, show nme. Show
me where it can get us sonething in the | abel
Show nme where it's sonething that can be
devel oped, " and, again, | keep com ng back to if
there are special pathogens that we want to go
after, is there a different track to get there?
That kind of clarity has to begin with identifying
what the pat hogens are.

DR COCHETTO. Dr. Edwards, | will try to
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add to that. | think the speakers this norning
brought good information to bear on this. The
roster of characteristics that we are | ooking at |
think is very hel pful and the characteristics are,
inm mnd, likely to be durable and | think that
is quite useful. | think in the discussion we have
heard good suppl enments to that roster of
characteristics. Certainly conmon sense is a good
suppl enent for any such roster and | would be in
favor of adding that one. Attention to the
mechani sm of passing resistance is obviously
inmportant. Data to show the relationship between
in vitro resistance and clinical outcome would be
hel pful information and, you know, the bottomline,
the actual point that resistance is inpacting

practice patterns would be informative

So, | think those expansions to the roster
of characteristics are quite helpful. In terns of
a list of specific pathogens, | don't know whet her

that is FDA' s responsibility or other agencies' but
the inter-agency task force does exist and Dr.
Tally showed a couple of slides that, | suspect,
most fol ks around the table this norning woul d
agree are pretty good contenporary targets. That

is not to say every single one of those pathogens
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woul d be an inportant target five years from now
but probably today | suspect we could agree that
that is a pretty accurate contenporary list.

DR TALLY: Yes, about trying to convince
upper managenent in big pharnmaceutical conpanies,
and havi ng done that before, it is a difficult
task. The constituencies that the biotech
compani es have to satisfy are actually the public
mar ket, the people that are giving noney to try and
invest in that particular conpany.

Agai n, they want the same thing that Roger
just tal ked about, clarity. |If there is clarity,
you can then build a story around the devel opnent
to be able to raise the anmount of noney to be able
to spend 200-300 mllion dollars that it takes to
bring a drug to the marketplace. | think that is
one of the things that you are headed for.

Possibly | think one of the things that
Roger didn't say was are conmpounds bei ng devel oped
for this "list" of pathogens and when it goes to
the agency is it going to get an expedited review
or isit going to go into the regular review
systen? That nay be a criterion that if the bug
goes on that list, then there is a high probability

because now you only know after you subnit your
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application and request it whether that is going to
happen. Nothing has to be absolute in this life
but if it has a very high probability that it will
be an expedited review if you have the proper
material to support that review, | think having
that clarity does help get the resources to be able
to devel op these new agents.

DR. EDWARDS: Yes, John?

DR PONERS: | think the issue of clarity
is what we are looking for as well. As, Frank, you
showed on your slide, there seemto be organi sns
that woul d appear to clearly go on anyone's list,
mul ti-drug resistant gram negative rods;
methicillin-resistant Staph. aureus. \Where we
struggle and where we try to use these seven things
is an exanple |like nacrolide resistant
Strept ococcus pneunoni ae where one coul d argue that
certainly it is of sufficient preval ence, but we
get to that last bullet on the slide and that is,
is there data denonstrating that there is actually
a correlation with in vitro resistance with
clinical outcones?

Again, this becones an issue as well when
Dr. Wenzel showed sonething like the M Cs for VRSA,

which are clearly well above what you coul d achi eve
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in a hunman being, versus the story we saw with
penicillin-resistant Streptococcus pneunoni ae and
sone data showi ng that the original breakpoints
specifically for cephal osporins, which the NCCLS
has now changed, didn't correlate with clinica
outcones at all. So, we struggle with some things
and | would Iike to hear what the group says about
this, like macrolide resistant Streptococcus
pneunoni ae. There are case reports of people
failing, but certainly there are people who fai
wi th cephal osporin-resistant Strep. pneuno. and who
di e anyway, given host effects etc.

So, to answer your question, Roger, |
think there are sone clear no-brainers that go on
the list but then why we want to use these seven
criteria is because what do we do with the cases
that aren't so clear, with macrolide resistant
St rept ococcus pneunoni ae really being the exanple
that we are struggling with currently?

DR. G LBERT: | couldn't agree nore and
that is why you have to have a link to the clinica
wor | d, however you want to establish that.

DR. DERESINSKI: | think you also have to
| ook at this, as we have, as a dynamic event, with

the assunption that whatever |evel of resistance
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you have now will be worse in the future. As was
pointed out, it is inportant to anticipate the
future in this circunstance because of the |ong

|l ead tine in devel oping products. So, where we are
now i s not where we are going to be ten years from
now wi th these organisns.

DR CESSER. | just want to support that
concept in a very strong way. W are where we are
t oday because of decisions we have made in the
past, and the question is should we use that sane
process to nove forward or should we use a
di fferent thought process to nove ahead from here.

Regarding the list, | think clarity is a
concept that all of us are striving for.

Certainly, it is the purpose of this neeting
guess. The value of that can't be overenphasized.
I amsure for reviewers to have a clear structure
as a basis for review for regulatory decisions is
important. For developers that is essentially in
the early phase of devel opnent. You heard that to
get resources, not just noney but people on board,
a devel opnent program established or supported to
pursue a particular area, that takes time. Then,
it takes a substantial period of tine to carry

through the devel opnent process and ultinmately,
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hopeful Iy, successful filing.

So, there is a kinetic process here. | am
concerned when we say that, you know, we don't have
a validated surveillance systemyet. W all accept
the limtations of the current surveillance system
but that shouldn't stymie us from noving forward.

I think it is a problemthat needs to be addressed
but | think, again, we need to apply the know edge
that we have at this nonment to noving forward

possi bly along a different paradigmthan we have in
the past.

DR EDWARDS: John?

DR. BRADLEY: | would just like to nmake a
comrent pulling together a couple of different
concepts, the return on investnent is sonething
that has been brought up repeatedly, and the
concept of resistant organisms in the United
States, which certainly is the problemwe have to
deal with but | want to bring a gl obal perspective
into this. Even though we have universal use of
t he Haenophilus type B vaccines and are having
i ncreased use of pneunpcoccal vaccines, the | ast
two large nmeningitis trials that we participated in
were nmultinational and nost of the patients

actually canme fromoutside of the U S. So, the
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concept of return on investnent | think can be

| ooked at on a global scale. | amnot an
accountant and | amnot versed in these sorts of
concepts, but it seens as though to track approva
of a drug for a return on investnent that my not
only come fromthe U S. but fromthe rest of the

world could be a consideration in all of this.

DR. EDWARDS: Would anyone from PhRMA |i ke

to cooment on that notion?

DR. POUPARD: | would also |like to comrent

on the question that was raised about clinica
outcones. | guess | am concerned because the
i npact of a lot of this surveillance data woul d be
are the M Cs increasing because, froma public
heal th standpoint, these are the things that we
have to plan ahead for in drug devel opnent. The
comrent was you are inpressed with the MCs of 128
because they are, w thout a doubt, resistant. But
you have the issue of, you know, they predicted at
one stage that penicillin would | evel off at MCs
of 2 and naybe 4 and now we see 8's and 16's.

So, | ama little concerned. | think
surveillance can give you a lot of that data. W
are tal king about surveillance as susceptible

percent resistant, but it can also tell you the
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trend and that this is increasing and that, for
drug developnent, is really the key. To wait to
say, well, yes, now it has reached the point where
it is affecting the clinical outcome--again, to get
back to reinforcing it, it is too late at that

st age.

DR. EDWARDS: Comments on gl oba
stimulating, incentivizing?

DR ECHOLS: | will just make a genera
comrent. G obal developnent is difficult to put in
perspective for small conpanies unl ess they have
partners, but even for big conpanies the
mar ket pl ace outside the U S. is a whole lot |ess
free in terns of pricing, and rei nbursenment, and
patent protection and everything else. As much as
there is certainly equal, if not greater, need in
i nfectious diseases, | would say that the
conpani es, when they are making their return on
i nvestent cal cul ations, don't place too nuch
enphasis on sales outside the U S. | say that
knowi ng that soneone will say just the opposite.
Certainly, in our conpany antibiotics in sales
globally are very inportant products and rel atively
even nore inportant than they are in the U S., but

when you still look at all the uncertainties of
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monet ary, of patents, of |laws, of pirates you don't
pl an on big-time return on investnent just from
outside the U S. sales. If it can't do well in the
US it is probably not going to get devel oped.
That is my opinion.

DR. EDWARDS: O her comments?

DR YOUNG | just wanted to pick up on a
comrent that you had rmade, John, and that is that I
do think we also need to just look at this fromtwo
di fferent perspectives when we consider the
characteristics of a particular organismin terns
of its public health significance. That is, there
is both a popul ati on-based perspective in terns of
under st andi ng what the inpact is on a |arge
popul ation, but | think there is also the
perspective of the individual patient. | think
that is sort of the quandary that we find oursel ves
in. You know, froman individual patient's
perspective that particular isolate or nmacrolide
resistant Strep. pneunoniae may in fact be very
important and may trigger changes to the nmanagenent
of that particular patient. So, again, that is
sort of something that we think about as well as we
westle with these issues.

DR. EDWARDS: Yes, M ke?
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DR SCHELD: | was just going to react to
somet hing that you said, John, with regard to the
macr ol i de resi stant pneunpbcocci because even though
it my be difficult, | think what you will find is
that it does change physician behavior. The
problem | have is what is the nost valid database,
robust database to get that information on how it
changes physi ci an behavi or.

Anot her exanpl e m ght be
qui nol one-resi stant pneunococci which, if one
dat abase is to be believed, nore than doubl ed, even
though it is small, in the last year, from1l1l.4 to
around 3.2 percent of pneunococci, and we view t hat
in our comunity as a major public health threat
even though we are not using qui nol ones as
first-line treatnent for pneunobcoccal infection
If we allow quinolones to be used in pediatric
disease, in otitis media will that be the driver
that makes that go right through the roof? | think
those are things that we need to be concerned about
as a community, but also it is going to drive
deci si ons on whet her they develop a new drug for a
pedi atric indication

DR EDWARDS: Frank?

DR TALLY: Coning back to what John said,
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I think there are no-brainers and you put them on
the list. | think one of the questions | heard you
ask is what type of data do you need brought to you
for these margi nal ones, and how can we best get
that. | think this is why it was inmportant to have
IDSA at this neeting to try to give sone feedback
There have to be systens out there to bring data on
the i nportance of these marginal types of
resi stances.

DR. ECHOLS: By systens you nean ways to
recogni ze the in vivo activity of the drug which,
again, may be sonmewhat different from our nornal
drug devel opnent process?

DR. TALLY: If you |l ook at that |ast
bullet point, we will have tons of in vitro data.
You will know the preval ence of a particul ar
resi stance. Wsat you don't have is the clinica
data currently. A lot of times you won't have a
study really getting it for you and | think this is
the problemyou are pointing out with it.

DR EDWARDS: Yes, John?

DR. PONERS: | guess, Mke, to get back to
your point, with a lot of the issues that we cone
up with sonetinmes we wonder if the changes in

physi ci an prescribing patterns are really because
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of a perceived clinical problemor because of an
actual one. For instance, the idea would come up
do people really use macrolides in severely il
peopl e with Streptococcus pneunoni ae di sease? And,
woul d an oral macrolide actually be used in that?
So, in other words, sonebody wants to use an ora
macrol i de or new nacrolide that is actually good
for macrolide-resistant Strep. pneunp. but the ora
macrolide is use in the outpatient setting where
the I evel of resistance night actually be |ower in
those patients, however, the clinicians night
change their prescribing patterns anyway just based
on the preval ence issue without the clinical data
showi ng that there actually is a change in clinica
out cone.

So, | wonder if sonmetinmes we get into
circul ar reasoning where we are just |ooking at the
prescribing patterns. Just to sort of give you an
i dea though, we are trying to look at this and the
FDA recently put out a contract where we are trying
to | ook at both the preval ence of resistance and
what are the organisnms with these energing
resi stance patterns and trying to link that to
physi ci an prescribing patterns as well.

DR EDWARDS: Bill?
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DR. CRAIG Yes, | think you also have to
| ook at the patient population. | think if you
| ook at macrolide resistance where failures have
occurred, the great majority of them have been in
somewhat i mmunoconprom sed patients. That is a
situation in which the drug has to do all the work.
| also look at the MCs in the failures and they
tend to be relatively high. If it was just an
occasional failure that would be occurring | would
expect to see also sonme |ower M Cs occurring there
as well, which is not the case.

So, | think H'V patients are oftentines
excluded fromthese clinical trials and right away
that patient popul ation that may be at greatest
risk for macrolide resistance is actually being
excl uded, and one is not collecting that kind of
data in a clinical trial

DR, PONERS: | guess that is the point we
are trying to get at. W are not likely to see
this in clinical trials so we are trying to | ook
el sewhere to get that information. At the
i nter-agency task force that was held at | CAAC we
had a gl obal neeting. Todd, | believe you were
there. One of the issues that canme up was we may

be able to get this information from other
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countries, and one of the fol ks from Brazi
actually said they commonly use macrolides in
severe disease. Wuld it be helpful for us maybe
to get this information from sonmewhere el se
because, Dr. Craig, | think you are right, we are
not going to see it in aclinical trial

DR. CRAIG Yes, and it al so depends on
the mechanism If it is M.SB and the MCs are
exceedingly high it is going to be a different
story than the efflux nechanismthat we tend to see
in the United States.

DR. EDWARDS: | suspect that you are
constantly nmaking a |list of the no-brainers and
then grappling with the ones that aren't such
no-brainers where the real conplexity cones. So,
there sort of is alist only it is not an officia
list. That is creating some problens for sonmeone
like Frank who likes clarity.

[ Laught er]

I don't think we are answering a | ot of
the questions that you want us to answer fromthese
bullets at this point in this discussion. Mybe
amwong but | don't think we are really getting
into the nitty-gritty. But in the best of all

possi bl e worlds, would you like to have a list, and
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how woul d you like to see it created, through what
mechani snf?

DR PONERS: | think our issue too is that
this list wouldn't just cone fromus. | think one
of the things that Todd and | have tal ked about is
that this would include sone other partners besides
just the FDA to say what is an organismof public
heal th i nportance, keeping in mnd the differences
bet ween the surveillance issues versus the drug
devel opment issues. But | think that is the idea
there. Maybe | had not thought about the
i nter-agency task force as one way to maybe
actually tackle this.

DR. WEBER The task force is obviously
| arge and all the agencies wouldn't have so nuch to
do with this but it depends on the arena. | guess
there are a couple of points | want to nake based
on the recent discussion. One is that we are
tal king about a list that has a col um of nunbers
too, are we not? That hasn't been said explicitly
but I amassum ng that there can be a bug out there
that is highly resistant but of such | ow
preval ence, not that | can come up with an exanpl e,
but of lowrisk for transnmission etc., that can be

on that list but that is really not of interest to
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phar maceuti cal conpanies. | mean, you want nunbers
that give you sone preval ence data with this, | am
assuning, but everyone just keeps tal king about the
list and the nanes of the bugs and | am just
wondering if tacitly we are also tal king about the
nunbers, as good as we have them for preval ence
and inci dence.

I would like to just raise a point of
caution about outcones, in that proof that outcones
are severely worse with drug resistant infections
are few and far between, and | think the reason for
that is because there are still, for al nost
everything, alternative drugs available. Wile
those alternative drugs still function, you may not
have data that show very bad outcomes in resistant
infections. That doesn't nean that we are not
going to reach an end-ganme at sonme point when we
run out of those available drugs and all of a
sudden out conmes, of course, are going to be quite
bad. But | think this speaks to a number of
peopl e's points about anticipation in terns of
rising MCs, increasing multiple drug resistance,
etc. | think those things are quite inportant to
| ook at even in the absence of very good outcone

data that is going to show that there are worse
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out cones gi ven soneone's infection with a resistant
bug.

One other thing, again speaking in terns
of lists, we were tal king about bugs with specific
patterns of resistance and | wonder if there isn't
either a second list or a sublist on mechani sns of
resistance that may really be what we would like to
know about, which is if there are certain
mechani sns of resistance that are becom ng
preval ent in one or nore organi sns maybe that is
really what we are nore interested in because that
is going to signal what the preval ence of
resistance to a certain drug or class is going to
be, not whether it is Strep. pneunoni ae etc.

DR G LBERT: Jack, can | address that?

DR EDWARDS: Pl ease.

DR. G LBERT: | have been waiting for an
opportunity to bring up a point that isn't quite on
this list. The point that John nade about gl oba
issues | think is relevant, nunber one. Not only
froma financial perspective but in ternms of the
resistance issue. | nmean we could wave a magic
wand and solve resistance in the U S. by one or a
conbi nation of mechani sns and yet resistance

continues to evol ve in underdevel oped countries
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whi ch invariably would i npact on our popul ation as
wel | .

Using that a springboard, | am struck by,
and part of this is naive | admt, the |ack of
apparent R&D at the basic |level by industry.
mean we have gotten increasingly sophisticated in
our understanding of the nechani sns by which
bacteria, fungi or viruses becone resistant. Back
years ago when Staph. aureus--we canme up with
bet a- | act anase and we responded as a gl obal group
interested in this. Now we know about efflux punp
i nhibitors. W know about bacterial hypernutation
and | just |earned about sex between enterococci
and thank you for keeping me sexually inforned
here; | didn't know about the pheronones. But is
industry interested or incentivized to start at
this very grass roots level which ultimately will
or will not lead to products that cone into
devel opment? But it seens like there is a
di sconnect here between major scientific advance
and then comrercial application. Again, | may be
naive in that regard.

DR. CGESSER: | would like to just nake a
few comments. First of all, | ama "half-full" guy

and | think there is a lot of activity identifying
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novel targets. Certainly the genone project and
the accessibility of those data have identified a
nunber of potentially interesting targets.

DR. G LBERT: Let ne clarify the point of
my comrent. There are novel targets, okay, a new
cell wall target and so forth. | amlooking for a
magi ¢ drug that not only kills bugs but decreases
the risk of energence of resistance. |f you turn
of f sex between bacteria you not only kill the bug
but you get rid of this global spread at the sane
time.

DR CESSER. Those are potential outcones
that could be examined in the course of a clinica
trial. These are new concepts that people need to
investigate. But the potential to have new
chemical entities against novel targets | think is
there. The question is, is there a mechanism and
are the resources available, and are the incentives
there to encourage that type of devel opnent? So,
think that is an inportant issue and certainly
| ooking at things in a different way in terns of
selection for resistance or the incidence of
super-infection or new infections during clinica
trials is sonething that can be expl ored; sonething

that could be explored also with existing agents
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out si de of the pharmaceutical clinical trial

I just wanted to touch on two other points
that | thought were inportant that were nmade. Todd
made both of them The first one is that the
defined mechani sm of resistance is inmportant. |
think that, hopefully, that will come up in the
course of our discussion when we tal k about
i n-class versus out-of-class agents and clinica
devel opnment strategi es and acceptabl e prograns for
drugs in-class or out-of-class. To define that |
think you need to have a specific nechani sm of
resistance that is pertinent to a particular class.

The other comment | wanted to nake | guess
comes al so fromsome of the conmrents that John
Bradl ey nmade as well. | think the exanple was
resistant Strep. pneunp. and will that change when
we have vaccine that is widely taken and the
epi dem ol ogy of the disease changes. It is stil
i nportant for the kid who has PRP nmeningitis, who
is looking for a drug that penetrates the CNS and
has great activity agai nst that pathogen, who
hasn't yet received the vaccine.

So, you know, there are a nunber of issues
and | don't think the anticipation of w despread

vacci ne use should restrict the way we think of
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making this list and noving ahead. Certainly it is
a factor one would consider if one had to
prioritize one's resources, acknow edgi ng that
there woul d be a major inpact with a new

i ntervention com ng down the road. But certainly
for that kid who had the infection | think there is
cl ear benefit of nore potent and safe drugs.

DR MLLER | would like to add a little
bit tothat. | think we have been tal king nostly
today about factors which influence the devel opnent
of drugs, and | think we need to talk a little bit
about factors which influence the discovery of
drugs, which is an even earlier stage, as Dave
brought up. | think sone of the same factors work
but I think there are additional things involved,
like for exanple, Dave, if you inhibit the sex
bet ween organi sns you don't actually kill them you
make life a little less pleasant but it won't Kil
them It is alittle nmore conplex basically.

One of the things that Frank brought up |
think is a very special problemin the area of
di scovering drugs for antibiotic resistant
organisnms. That is, | think there is an unusua
di sconnect between one of the things that one of ny

ol d supervisors told me was really the nost
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i mportant thing before you enbarked on di scovery of
a new cl ass of agent or new agent basically, you
need two things. You need a scientific opportunity
and | think resistance nmechanisnms is one scientific
opportunity, and genomcs is one approach to

| ooking for new targets that would be active

agai nst resistant organisns. But the other thing
that you need is a nedical need. The reason for
the medical need was if there was a nmedi cal need
there would be a financial opportunity.

I think in antibiotic resistant organisns
there is a bit of a disconnect between the nedica
need and the financial opportunity available to us
basically, and | think it is probably an approach
that we hold new antibiotics active agai nst
resi stant organisns in reserve but we ought to
recogni ze that this has a terrible inpact on
di scovery of new antibiotic agents. | think the
i dea of mmcrolide-resistant Streptococcus
pneunoni ae not being very inportant perhaps has
al ready had a trenendous inmpact on several drug
di scovery progranms that | am aware of because it
was thought that this would be an appropriate
target. Perhaps the list was not very clear and we

used our own list basically but we thought that
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that was an appropriate target, and if that is not
an appropriate target then those prograns stopped.
In sone cases that may have been the only program
within a given discovery research organi zation
basically, and that neans the end of antibiotic
di scovery in that organi zation

I think we are going to have to take sone
ki nd of recognition of this fact and provide some
kind of incentives for discovery prograns to be
focused around resistance nechani sns and so forth.
I think the opportunity is not always great. One
of the speakers tal ked about aci netobacter and
can renenber that two or three years ago we had a
wonder ful structural |ead for antibiotics active
agai nst aci netobacter and we tal ked about it, and
if that were the only advantage they had, then that
was clearly not big enough for a small conpany |ike
our sel ves who maybe woul d be happy with a 25 or 50
mllion dollar drug, but it just wasn't going to be
enough if that was the only advantage we coul d
have.

DR. EDWARDS:. Yes, Bill?

DR. CRAIG Again, the interesting thing
woul d be what woul d happen if we had an ora

penicillin that we were trying to devel op now.
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Woul d we consider penicillin-resistant pneunbcocc
much of a significant problen? |If you go back to
some of the early trials that were done with
pl acebo versus serum back in the '30's and '40's,
and | ook at the outcomes even in patients that were
hospitalized, only 20 percent had nortality. What
would it be if you started | ooking at those that
weren't sick enough to go to the hospital and were
treated in the community? There is a huge response
that one is going to see just fromour own i mMmune
system So, as | was trying to enphasize, nmaybe
you need to | ook at certain popul ati ons.

The other thing is mybe | ook at
m crobi ol ogic effects instead of |ooking at
clinical outcone, where you mght find that if you
don't elimnate the organismin that popul ation
there is a greater failure risk than in those where
the organismis conpletely eradicated. | think
such data exist for otitis media where the data
suggests that if the organismis not elimnated
only 67 percent respond while, if it is elinmnated,
97 percent respond. So, maybe things like that can
al so be devel oped in pneunpbnia to let you focus
then on a snaller nunber of patients |ooking at the

relative risk that not elimnating the organi sm has
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on the overall outconme of the infection

DR. EDWARDS: Yes, Ceorge?

DR TALBOT: To foll owup on that point
and to conme back to the point of clarity, | would
like to make a couple of coments. First of all,
think it is an excellent idea to have a |ist of
criteria for deciding when an organi smwoul d be of
public health inportance. Second of all, | think
it is clear to ne that having a list of target
organi sms woul d al so increase clarity.

But then to get to Roger's point, what
happens after that? Could we get clarity on the
specific options for devel oping drugs solely for
resi stant pathogens? This is where | guess | admt
to being a little unclear nyself because | thought
at the February neeting there was at |east an
energi ng consensus that in the case of resistant
pat hogens there would be the possibility for a
stream i ned, focused drug devel opnent programt hat
woul d be easier for companies to achieve. | think
I recall nunbers of patients nentioned as bei ng 400
or 500. But sonmehow that seems to have been | ost.

So, | wonder if we could talk a little bit
about that point because it seens to ne that if

there could be clarity there it would answer sone
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of the questions about return on investment and
i ncentives.

DR. EDWARDS: George, let ne address those
comments with a few of my own coments. | believe
in the next session we are going to cone back to
those specific issues you just nmentioned, but
before we I eave | am going to nake a series of
presunptive statenents that nay or may not be
correct. | amjust trying to understand the
di scussion so feel free to go right after them
Then | will ask another question that | think we
need to ask before we | eave.

My guess is, and as | say, please correct
me if | amoff base here, that Frank Tally would
| ove to have a |list of inportant resistant
organi sns, probably with a certain nunber of stars
next to each organi smthat would be related to the
i kelihood of an expedited review, sort of like the
movi e rating system naybe on the possibility for
expedited review. FDA would like also to have that
list. It would nmake their job nuch easier in many
ways, but like any of us, would find it a daunting
challenge to create that list thensel ves and
think any of us would need to rely on |ots of input

froma variety of sources to create such a list.
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The points on this slide represent grappling with
i ndi vidual issues that | am sure you all have done
ext ensi vel y because you do have to kind of nake
this list each time you are faced with a new
application in this area.

So, the question | would |ike to cone back
to before we stop this discussion is what woul d be
a structure that would be appropriate for the
creation of such a list? | amnot sure the answer
is CDC. | amnot sure the answer is inter-agency
task force. That m ght have sone | ogistica
problenms. Can the IDSA participate in the creation
of such a list? So, on that point, | wuld like to
turn that question over to the |IDSA and, please,
feel free tolet me knowif | haven't quite read
the way the discussion is going. Yes, Mrk?

DR. GOLDBERGER: | just want to mmke a
couple of comments on that. One is that for issues
that are conplex, for instance nacrolide-resistant
Strep. pneunoni ae as an exanple, we do al ready have
a nmeans available to address that question. The
means avail able would be if necessary to bring it
to one of the nmeetings of the anti-infective
advi sory committee which has a great deal of

expertise, including substantial representation by
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menbers of the IDSA, to address that very point.
We do have a nechanism |t doesn't mean that
anot her flexible mechanismthat could al so work
outsi de of an advisory comrittee setting to
identify for instance candi da organi sns for
di scussion at an advisory commttee couldn't be
quite useful, but we do have a means, for instance,
in particular when there m ght be a difference of
opi ni on between, say, a conpany and ourselves. So,
that does al ready exist.

The ot her point | thought was worth making
is, you know, | understand Dr. Tal bot's concerns as
wel|l as Dr. Echols' because they do need to have
some type of certainty in terms of their business
plan. | would however say that, and | know they
are both well aware of this, if they had a
candi dat e conpound for a given organismthey are
wel |l aware of the fact that regardl ess of whether a
list has been published they are nore than wel cone
to consult with us via informal telecon, pre-I1ND
submi ssion, IND, etc., as to whether a conpound
agai nst a certain organi smwould be suitable for
the kind of devel opnent that we are talking about.
That option, you know, is quite clearly open and

has been open and renmains open. So, | do want to
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88
poi nt out that advice is always avail abl e that
represents the best thinking, for instance, that we
have at the current tinme and is open to infornmation
that they may want to bring us which they nay have,
in fact, put together as part of their due
diligence to decide whether this is sonething they
want to go forward with.

I will also say with regards to sonething
like MRSP, our problemthere is if soneone were to
conme forward today we are not sure what we woul d
tell them and that is the kind of situation that
perhaps is best decided at in an advisory conmttee
setting where we can give our perspective and the
company in question, group of conpanies, PhRMA
etc. is free to give their perspective about the
public health inportance. Those are sonme of the
observations | would make about how one can dea
potentially with sone of these issues.

DR. EDWARDS: M ke, woul d you comment
about the idea?

DR SCHELD: Well, | wll speak on behal f
of the Society and say that | think there are many
and nmultiple ways in which we could assist you in
the devel opnent of such a list. W have the

requi site expertise and the clinical background.
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We woul d, again, be pleased to do so. M

predi ction would be that our list would probably be
a nore inclusive one than m ght be generated
internally but we would still be happy to do that.

Anot her thing that David has brought up is
that through the energing infections network |
think you could get at this last bullet to sone
degree because even if you have clinical failures,
say, in macrolide-resistant pneunbcoccus you nmay
not report it in the Archives of Internal Medicine
but you may well be able to discuss it in your chat
roomon your network and we can collect a series of
cases for you.

DR. EDWARDS: Mke, just to clarify a bit,
do you see the idea, say, as rendering their
assi stance mainly through the nationa
antimcrobial advisory conmittee structure that is
being fornul ated at the present tine?

DR SCHELD: | think | would have to think
nmore about that, but that woul d make good sense.
That is one nechani smfor achieving the goal

DR. EDWARDS:. Yes, Stan?

DR. DERESI NSKI: Yes, one question is in
addition to these itens, and let's say there were a

list, it seens to me that there would be greater
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interest in expediting the review of a drug that
wor ked by a novel nechanismthan, say, a
beta-lactamthat had greater affinity for the sane
penicillin binding proteins because you would
predict that that wouldn't last long. Wuld that
be the case, and how would you integrate that into
this clear list and decisi on-naki ng about expedited
revi ew?

DR EDWARDS: John?

DR. PONERS: Could | just nake an
observation about that? Obviously, the thought
process here would be that you need to nmake a |i st
but before you nake the |list you have to decide
what are the characteristics of what goes on the
list, rather than us presenting you with sone |ist
internally by fiat. That is what we were trying to
get at.

The second step is once one deci des on
what organi sms go on that list, then we tal k about
how to devel op drugs for that, and all the
questions we have after this relate to that
devel opment process. But we were trying to take
this in a step-wi se way of getting at what would go
on the |ist because | don't think it serves

anyone's purposes for us just to throw organi sns on
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91
there and say this is what we think. W are trying
to present you with why we think something should
or should not go on the list, and the places where
we are having our own internal discussions.

Mar k brought up things where we m ght
di sagree and bring themto an advisory conmittee.
W tried to put up the reasons for why we m ght
di sagree and to get at those but, clearly, we have
a bunch of questions comng up after this that
relate to the actual devel opnent process itself.

DR. EDWARDS: Yes, GCeorge?

DR TALBOT: | would like to propose one
criterion to add to the list. It relates to the
i ssue of being proactive as opposed to reactive.
If you think about the bioterrorismanal ogy, one is
not waiting for a bioterrorismattack to decide
that a potential agent of bioterrorismis an
i nportant subject for research, devel opnment and
prevention. | think the sane thing is true for
resi stant pathogens in the public health arena in
the United States and el sewhere. So, | think the
effort here should be |less on waiting for a conpany
to have a potential drug and then see if it could
be devel oped agai nst a possible resistant organi sm

of potential public health inportance, and nore on
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proactively identifying what the enmerging threats

are and facilitating and encouragi ng devel oprent,

starting at the nost basic |evel of antimcrobials
agai nst those pathogens. |n summary, a criterion

shoul d be thinking ahead as opposed to reacting to
what has al ready been seen.

DR. EDWARDS: Excellent point. |If there
are no other comrents at this point, then we are
going to take a 15-m nute break before this
di scussion gets to a higher level of intensity.

So, if you could please be back right at 11:15 we
wi || continue then.

[Brief recess]

DR EDWARDS: The second half of this
nmorning' s di scussion will begin now. The second
half of this morning' s discussion is entitled use
of exposure response relationship to facilitate
devel opment of drugs for treatnent of resistant
pat hogens. W will have the sanme format with three
speakers and then expand our discussion until noon.
I would Iike to call on Bill Craig, fromIDSA to

begin the three presentations.

Use of Exposure Response Relationship to Facilitate

Devel opnent of Drugs for Treatnent of Resistant

Pat hogens - | DSA Presentation
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DR CRAIG Well, | was at that neeting
that Mark referred to when the infectious disease
advi sory committee sort of had their two-day
di scussi on on resistance, and pharmacodynam cs cane
up at that session and was tal ked about. But |
think over the four years since that tine it has
mar kedl y mat ur ed.

[Slide]

Clearly, where PK/PD analysis is being
used, even as we speak, is to decide which drugs
are going to go on even to start clinical trials
and begi nning Phase | studies. They are clearly
used for selection of doses for Phase Il and Phase
Il studies. They are clearly being used for
susceptibility breakpoints for a variety of
pat hogens. The NCCLS makes it one of the four
factors that is used for setting breakpoints. It
is also being provided for dosing guidelines for
pat hogens where it is difficult to collect
sufficient clinical data and where do we al ways
have that, the subject we are tal ki ng about today,
energing infections.

[Slide]

I think it is quite clear, and industry

has really bought into this, that PK/ PD anal ysis
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needs to be included in all phases of evaluation,
frompreclinical all the way up even incl uding
Phase IV. As | say, it needs to be included in the
human studi es that are evaluating efficacy.
think there are sonme potential problens--not
necessarily problens but maybe Iimtations with
PK/ PD anal ysis in humans that people need to be
awar e of.

[ Slide]

It is very difficult to reduce the
inter-rel ationshi ps anmong the various PK/ PD
paraneters when one is using a single dosing
reginen. Even if you use two different doses but
use a single dosing reginmen it is virtually
i npossible to separate the paranmeters. |[|f you
increase the tine above M C you increase the area
under the curve, you increase the peak |evel--al
of themtend to go up. That has clearly been
denmonstrated with the fluoroquinol ones and the
beta-lactans. There are articles out in the
literature showing fromhuman trials that each one
of the various paraneters can be correlated with
ef ficacy.

I think in the past people thought that

t hat was confusing, how could the aninals say one
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thing and human trials say sonething el se? But
whenever you only use one dosing regi nen one can
use any of the paraneters. Jerry Schentag is
sitting behind me and he can still use his area
under the curve for MC when it cones to
beta-lactam anti biotics when he is using a single
dosi ng regi nen.

The other thing that | wanted to conment
on there is that it may also be difficult to
actually establish what the PK/PD target is unless
one has a sufficient number of susceptible strains
included in the clinical trial. W do need sone
failures in order to do this. This is one of the
reasons why many of us in PK/ PD have tended to
focus nore on mcrobiologic data than on clinica
dat a because oftentinmes we can find mcrobiologic
failures nmore readily in some of the diseases than
we can actually find clinical failures.

[Slide]

What about PK/PD relationships inin vitro

nmodel s and al so in aninal infection nodels? |
think the primary advantage that these have is that
we can reduce the inter-relationships in time above
M C, area under the curve, and peak M C and, as a

result, actually determ ne which paranmeter is nost
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96
inmportant in determining efficacy.

It also enables us to determne the
target. By the target | nean the magnitude of that
paraneter that is required in order to devel op
efficacy. But, nmore inportantly, we can al so
identify the factors that alter the target, such as
how does a resistant pathogen affect the target?
How does protein binding affect the target? How
does the site of infection affect the target?

There are all kinds of questions that at |east can
be taken into animal nodels and some into in vitro
nodel s to try and provide sone infornmation

Just to sort of summarize what | think a
| ot of data has pointed out that has been
accunul ated over the last few years, there is
i ncreasi ng consensus that PK/PD targets fromin
vitro and ani mal nodel s are predictive of efficacy
in humans. Cearly, | think we have al so been abl e
to identify some of the factors that are inportant
in target assessment. For exanple, the class of
drug. You just can't |ook at beta-lactans and
apply one nunber. W find that carbapenens are
different frompenicillins and even penicillins are
alittle different from cephal osporins.

We have clearly, | think, decided that
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free drug levels is what one needs to focus on.
Every tinme a pharmaceutical conpany comes up with a
new drug, | amtold this is the first drug that is
going to show that protein binding isn't inportant.
I think once we get it and study it in the animal
nodel s we cone back again to saying that free drug
| evel s is what one should be using when one is

cal cul ating out these paraneters

Frequently we need to namke aninals
neutropenic in order to get the organisns to grow.
For those that grow readily in both normal and
neutropenic aninals we find that the white cells
can have a significant inpact on the target,
sometines reducing it only slightly; other tines
having relatively najor effects.

Most of the studies have not shown a big
effect on site of infection, although I ama little
concerned now about epithelial lining fluid and the
i npact on pneunonia and | think that is an area
that clearly needs a |ot nore investigation

We do see sone differences wth pathogens,
however, if you look at all the data that has been
reported in the literature | ooking at targets for
resi stant organisns, they have been simlar or |ess

than the targets for susceptible strains. So, we
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are now finding that the MCis not a good
paraneter for estimating what the potency of the
drug is going to be against resistant organisns in
in vivo nodel s.

[Slide]

Just to bring this up, nost of the studies
that have been done so far |ooking at resistant
strains have primarily been linited to pneunococci,
to staphyl ococci, pseudonobnas, a few gram negative
organi snms but, clearly, one of the areas where
think this now needs to be extended even further is
for organisns that are producing or have an ESBL
phenot ype.

Agai n, when we were talking about
surveillance before, | think we also have to | ook
at surveillance of our neighbors because those are
the kind of organisns that eventually cone here.

If we |look at klebsiella in Latin Anerica, 45
percent of them have an ESBL phenotype. So, in
some places this kind of problemcan be
significant.

[Slide]

How can we sort of apply some of this
know edge then to facilitate devel opnent of drugs

for treatment of resistant pathogens? Let's take
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the first scenario where we have M Cs of resistant
organi sms but they are sinilar to susceptible
strains. This is essentially a drug that is
out-of-class for the resistance. An exanple m ght
be fl uoroqui nol one as conpared to penicillin and
macrol i de resistance. Here, what we woul d expect
is that one would see that PK/PD analysis in in
vitro and ani mal nodel s and both susceptibl e and
resi stant pathogens would cone up with very simlar
targets.

Secondl y, one would then al so do PK/ PD
anal ysis in humans with susceptible strains.
Renenber, they have the sane M Cs as the resistant
strains and, again, we would expect that we should
find data that woul d support the target that was
devel oped in the animal nodels. Then hopefully,
lastly, one would have a few cases of resistant
infections to prove efficacy. This is the
| evofl oxicin nodel that was essentially used in
order to get the drug approved.

[SIide]

A second scenario would be where one has
MCs to the resistant organi snms but here the MCs
are higher than the susceptible strains, and here

we are usually talking about a drug in-class where
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100
we may have a new macrolide that is active against
organi sms that are macrolide-resistant. Here again
one woul d be doing the PK/PD analysis with
suscepti bl e and resi stant pathogens and agai n one
woul d expect that the targets would be simlar.

But here | think one has to do sonething
nmore since there is going to be alinmt on the
MCs. What is commonly done now and is at |east
accepted by the NCCLS is to do PK analysis with
Monte Carlo sinulations. Monte Carlo sinulations
is a statistical tool that enables one to take the
variation that is seen in pharnmacokinetics in a
smal | popul ation of people and extend it to a very
| arge popul ati on, and then fromthat one can then,
based on different MCs, see how often the actua
target is attained with the drug in question. That
gets one up then to being able to set a
susceptibility breakpoint bel ow which the organi sns
could be called susceptible. Then one still does
the PK/PD anal ysis with susceptible strains and,
again, one would like a few cases of resistant
infections to prove efficacy.

[ Slide]

There is, however, wording in the FDA

Moderni zation Act that also tal ks about expediting
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study where one can have a clinical endpoint or
"surrogate endpoint" that is reasonably likely to
predict clinical benefit.

[Slide]

Anot her section, under clinica
i nvestigations where they tal k about a single
clinical trial, talks about having one
investigation and confirmatory evidence that is
sufficient to establish efficacy.

[Slide]

One then brings up the question could a
wel | done PK/PD analysis in human infections,
i ncludi ng both susceptible and resistant pathogens
with the frequency that we have now -what we are
really tal king about here | think, at |east from
the start point, is RVMSA, and woul d that provide
the surrogate endpoint and the confirmatory
evi dence that would allow fewer patients to be
actually enrolled in efficacy trials? Obviously,
this woul d have no inpact on the nunber of patients
required for the toxicity assessnent, but at |east
it may possibly be able to reduce the nunber of
patients included in efficacy trials.

[SIide]

Wiere el se could PK/ PD anal ysis be used?
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Well, | think it is already being used by the
NCCLS. They have al ready published guidelines on
what PK/PD information is needed. To ny mnd, it
woul d be useful for industry if they actually knew
preci sely how PK/PD m ght be used for breakpoints
or at |east how breakpoints woul d be determ ned.
This is clearly a place where | think this type of
anal ysis has a role.

It has raised some breakpoints for sone
drugs that have expanded t he suscepti bl e popul ation
and cover sone organi sns that were previously
considered resistant. Right now the anal ysis that
NCCLS is doing | think will likely |ower
breakpoi nts for some drugs because of changes in
the doses that are used now conpared to when the
drug was approved; new resistance nmechanisns |ike
the ESBLs; and | think enhanced know edge about
PK/ PD.

[Slide]

Lastly, just a couple of comments about
| abeling. PK/PD analysis predicts efficacy with
support listing of some organisns plus MCs in the
package insert. Mst practicing physicians,
however, do not understand PK/PD targets. | think

they understand time above M C but when you start
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tal ki ng about area under the curve in relationship
to the MCs, that is a little different story.

So, | would clearly include the genera
target for the drug class in the label, but | would
not think that it would be good to put in specific
val ues for each drug. | think that starts to get
peopl e tal ki ng about minor differences that night
not have any clinical significance whatsoever.

What physi ci ans do understand, and they get this
information fromtheir nmicro lab, is the percent
susceptible for different drugs. So, | think it
could be useful in presenting target attai nnent
rates with particul ar pathogens, especially sone
with resistant organisnms. Again, | would tend to
give this as a greater than an upper limt for a
maxi mum nunber, or give ranges w thout necessarily
giving the specific nunbers so we don't have peopl e
sayi ng our drug has 99 percent; your drug only has
97 percent which, as | said, | think are probably
nunbers that are too small to actually result in
any clinical significance.

[Slide]

In conclusion, | think the PK/ PD anal ysis
is a powerful tool for predicting antimcrobia

efficacy in many common human infections and for
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setting susceptibility breakpoints, and | think it
shoul d be used nmore for facilitating drug

devel opnment for resistant pathogens through

nmodi fied clinical trial design, through
susceptibility breakpoints, and then al so through

sone different ways of |abeling. Thank you very

nmuch.

DR. EDWARDS: Thank you very nuch, Bill.
We will just nove right along to James Poupard,
from PhRMVA.

PhRMA Present ati on

DR POUPARD:. It is good to be here to
give a talk related to PK/PD when you are at a 90
degree angle between Bill Craig and Jerry Schent ag.
So, if | ama little nervous, you nmay know why.

[Slide]

My topic is the use of PK/PDto facilitate
the devel opnent of drugs for the treatnent of
resi stant pathogens.

[Slide]

I am goi ng on the assunption and the
premise that resistance is a current and future
public health problem | think ny address today
deals with it on a broader basis than some of the

things we were tal king about--just a list. Looking
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at this broad background, it is this resistance
that really | think has pushed the whol e concept of
PK/ PD nore into the foreground in nmaki ng decisions
on breakpoints and efficacy.

There are two points here. Many
pr of essi onal organi zati ons and governnent groups
have all these commttees that really, if they are
100 percent successful, will slow the rate of
resi stance. None of these have the goal that they
will elimnate resistance. Therefore, it makes it
absolutely necessary that there are agents to treat
i nfections caused by these resistant organi sns
because even if the rates are one percent at this
stage, they are going to be much higher in the
future. And, it seens that there are only two
alternatives, either devel op new agents or find new
formul ati ons for the current agents.

[ Slide]

So, | would like to talk about what are
some of the issues on approval guidelines for
resistant organisns. It has been discussed this
morning and | won't go into it but, again, it is
difficult or inpossible to achieve standard target
nunbers of cases due to drug resistant pathogens in

clinical trials. The high cost has been nmentioned
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earlier today, and the nunber of years to do the
study actually makes it rather unrealistic, and al
this in the environnent that the pharnmaceutica

i ndustry, particularly |arge pharnmaceutica
industry is in right now where for not only drug
di scovery but for drug devel opnent we are in
conmpetition for funds from cardi ovascul ar--from al
the drugs that people take for many nore years,
other than for five days or ten days.

So, while these factors al one may not be
significant when you put themtogether and put them
in the environment of conpeting for funds to even
get started on the discovery of sone of these
drugs, then these issues | think becone very nuch
nore inmportant.

[Slide]

So, what are the needs? The needs are for
realistic FDA guidelines to secure |abeling clains
for agents to treat infections caused by resistant
pat hogens, and there is a need for inclusion of
that information in the | abel describing the
benefit of the new agents, particularly howto
differentiate those from existing agents, to
provi de incentives to the conpani es.

[Slide]

file:////[Tiffanie/daily/1119WORK.TXT (106 of 291) [12/2/2002 2:10:44 PM]

106



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

107

My use of PK/PD--1 amusing it in a
broader sense. Because of tinme limtations |I am
not going to get into Monte Carlo sinulations but
just PK/PD in general. As we have already heard,
it is a powerful tool to predict the efficacy of
antimcrobial agents. There is agreenent anobng
experts globally I think for the first tine,
particularly people that are setting breakpoints
t hroughout the world using nmaybe different
met hodol ogi es but, still, there is agreenent that
PK/ PD hol ds a val uabl e parameter. W have al ready
tal ked about sonme of the paraneters that are there
and have agreenent on them so that they can be
applied to facilitate the devel opment and
registration of products to treat infections due to
drug resistant bacteria.

[Slide]

What is the role for PK/PD? Again, | am
not saying that it will replace clinical studies
but it should play a significant role in | abeling
and approval of certain agents. Again, the
| abeling is inportant because without that |abeling
the cost-benefit to the drug conpany is not there.

For breakpoi nt decisions there have been

| ots of discussions using PK and PD for breakpoint
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deci sions but | would Iike to focus on breakpoi nt
deci sions for resistant organisnms. The trend in
both the NCCLS and FDA, particularly for sone of
the newer agents, in setting breakpoints where
there are not enough resistant organisms to do
anything significant is to take the susceptible

popul ati on, nmaybe give one extra dilution and put

the breakpoint there on the basis that there is not

clinical data to justify putting the breakpoint

hi gher. This has worked very nicely. Al so, one of

the rationales for doing that is that as the MCs
i ncrease they beconme resistant and they stand out,
and it is a very good philosophy to follow, except
that when you are tal ki ng about resistant

organi sns, again, you would need PK/ PD paraneters
to say this should include those resistant

or gani sns.

The other is using PK/PD as efficacy

versus resistant pathogens. Again, this is

assuning that there is efficacy for the susceptible

popul ati on of that genus and speci es.
[Slide]
The proposed role of PK/PD in
| abeling--again, it has to be included in the

| abel . Sone of the argunent against it, as was
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al ready nmentioned, is that prescribing physicians
are not interested in the PK/PD information. But
for prescription guidelines and for conparing drugs
it really is the label that we use to really
fornmulate a | ot of these decisions. So, things
like tine above the MC, AUCMC specifically for

t he breakpoint and M C 90s woul d be extrenely

hel pful information in this.

Again, PK/PD to support the breakpoint
woul d be critical in the sense that we talked this
mor ni ng about lists, but in some cases that we
menti oned one percent, two percent resistance is a
very significant amount of resistance because it is
going to be nothing but increased. Therefore,
wi t hout that population and with the clinica
outconme PK/PD is going to be a val uabl e aspect.

Ef fi cacy versus resistant pathogens, as has al ready
been noted by Dr. Craig--you can argue and split
hairs but, you know, essentially the data can be
there as long as the conpany has the incentive to
generate the materi al

[Slide]

I will just talk about two scenarios. In
the slides the abbreviati ons woul d be for

penicillin-resistant Strep. pneuno.,
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methicillin-resistant Strep. pneuno. and
qui nol one-resi stant Strep. pneuno. The two
categories would be a new agent for in-class drug,
whi ch woul d be a drug that has the sane resistance
mechani sm and a new use or a new agent for
out -of -class drug, which would be a different
resi stance nechani sm

You keep on com ng back to the question
when you | ook through sone of these scenarios of us
addressing if the isolates are so difficult to
obtain, then why is there a need for approval for
resistant isolates? Again, if we cone back to the
fact that this is a public health issue; if we cone
back to the fact that it takes so long to do these
studi es, where in some cases the increased percent
resistance is slowit may not be that significant
but, with sone of the predictions of quinolone
resistance right now at a rate of about one or two
percent and, therefore, inpossible to do the
studi es and, yet, some people are predicting very
high rates in the very near future. So, if we wait
until that increases, then we certainly would be
able to do the studies but then all the financi al
incentive may be gone.

[Slide]
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Scenario one and, again, Dr. Craig
outlined a lot of the details of how you woul d get
here and | amjust sort of taking it to the next
step, there could be consensus of opinions as to
what PK/ PD studies are necessary to fulfill an
in-class requirenent to get a resistant |abel for
breakpoi nt and indication. This includes PK/ PD
data in the label. It would be up to the conpany
to provide the appropriate data, and to get a
consensus of what the appropriate PK/ PD paraneters
to neasure are.

The use of the PK/PD data to help
det ermi ne breakpoi nt would be significant because
of some of the things | nentioned before and al so
strong support of PK data should | ower the nunber
of clinical isolates required per indication to get

approval of a breakpoint.

The third itemthere, since the nechani sm

of resistance is the same in the in-class category
there will be alimt to the appropriate
penicillin, macrolide or quinolone MC for the
agent. Again, this could be determ ned and there
coul d be consensus that 90 percent of the
popul ati on nust be susceptible, or sonme such

figure.
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The last one is data that need to be
provided on the correlation of the penicillin,
macrol i de, quinolone MC to the new agent or to the
new application of the old agent.

[Slide]

As far as out-of-class, using PK/PD to get
out-of-class labeling, the first would be the sane.
Agai n, you would have to conme up with a consensus
of what studies are necessary. The use of this
data should help determ ne the breakpoint. Wth
strong support of PK/PD data, again, the nunber of
i sol ates could be | owered and the data that would
be required woul d be the percentage of penicillin,
met hicillin or quinolone resistant organi sms that
are also resistant to the novel agent, and again
surveill ance data woul d be inportant in that.

[Slide]

In summary, the role for PK/PD to support
approval and | abeling clainms for agents versus
resistant organisns is that, first, PK/ PD
paraneters, such as tine above the MC, should be
included in the labeling. Second, PK/ PD data
shoul d have a nmmjor inpact on breakpoi nt deci sions.
Third, conbined with limted clinical information

this data should be used to support a statenment in
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the indications section for usage to treat
i nfections caused by resistant pathogens.

[Slide]

In conclusion, PK/PD data in | abeling and
the approval process woul d acconplish three things.
One, it would increase the nunber of agents
approved for treatnment of infections caused by
resi stant organisns. Second, it would provide
differentiation of benefit of new agents or
formul ati ons, thereby providing conpanies with the
rational e for devel opment and commerci al i zati on of
these agents. And, it would provide one incentive
for conpanies to invest nore to pursue solutions to
the resistant problens nore aggressively. | will
end there. Thank you

DR EDWARDS: Thank you very much. | am
going to call now on Phil Col angel o, from FDA
Phi | ?

FDA Presentation

DR. COLANGELO  Wwell, thank you and good
nmor ni ng, whatever is left of it.

[Slide]

I am Phil Col angelo, fromthe O fice of
Clinical Pharmacol ogy and Bi opharnaceutics at the

FDA. | amgoing to try to round out the discussion
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and continue with exposure response and application
to antimcrobial drug devel opnent. | amactually
going to speak nore in generalized terns, not
specifically towards resistance but in genera
because | think a ot of the things that we talk
about with respect to exposure response and
application of it applies to both susceptible and
resi stant pathogens.

[ Slide]

These are sonme of the guidances. This is
not an attenpt to be conprehensive here but these
are sone of the regul atory gui dances that pronote
the use of exposure response in various situations.
The nbst recent is a guidance that cane out from
our O fice of dinical Pharnmacol ogy and
Bi ophar maceuti cs.

The third one down on the list is the
speci fic guidance, the draft guidance that was
devel oped and actual |y di scussed back in '98,
"devel opi ng anti m crobial drugs: considerations for
clinical trials and individual indications." In
that gui dance we have wording with respect to PK/ PD
and the use of PK/PD and how it can be used, and
its attributes within an antim crobial drug

devel opnment program
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[Slide]

Notice also the I CH E-4 docunent which
sort of is a predecessor for the latest draft
gui dance with respect to exposure response. |
mention it because the title is "dose response” and
I think just to clarify and for sone definitions,
what we nean by exposure when we speak of exposure
response is a nmeasure of drug input, such as the
dose or dose rate, as well as any neasure of plasm
concentrations, for exanple the maxi mum
concentrations or the area under the curve.

By response we nean desired drug effects,
as well as undesired drug effects. Desired drug
effects exanples being, in the anti-infective
worl d, of course clinical cure, mcro cure. But
even to add to the response definition, |I think it
woul d be the use of some surrogate endpoints as
well, as Dr. Craig had el ucidated

[Slide]

There is an antimcrobial drug exposure
response working group that we have just recently
formed, over the summer in 2002. This is a
mul ti-disciplinary group which consists of menbers
fromthe clinical, statistical, nmcrobiological and

clinical pharmacol ogy review divisions. It is a
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fledgling group right now It was just fornmed. |
amgoing to try to present to you what some of our
thoughts are with respect to this approach

[Slide]

Qur objectives, as we outlined themto be
right now, are that we would like to critically
eval uate antim crobi al exposure response
i nformati on and devel op an internal consensus.
think, as has been said already, there is sone type
of consensus but we need to internally conme to
grips with exposure response information and see
how it can best be used within a given application
When | say critically evaluate this information,
al so mean not only within the subm ssions that we
get but also within the literature, and there is a
lot of literature out there and | think it is going
to be a challenge and a daunting task for us to
really look at that information and see what really
good information we can extract out of it and where
there may be some holes or sone flaws within that
i nformation.

The second is to determne the
applicability of the exposure response data that we
get in antimcrobial drug devel opment and finally

then determ ne where exposure response data can
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actually be used to support regul atory deci sions.

[ Slide]

Qur potential goals that we have outlined
woul d be to devel op an exposure response know edge
base, or an exposure response database, if you
will, and that is to conpile the information that
we receive in subm ssions, and we would like to
stratify it by antibiotic class, by indication, as
wel | as the organismand that woul d i nclude those
that are considered to be susceptible as well as
resistant strains, and al so by outconme, nanely
clinical and m crobiol ogical

Anot her goal is to try and correlate this
human exposure response outcone data with the in
vitro animal data and, in a way, to sort of work
backwards, if you will, to take the clinical data
and to see whether or not there is a good
correlation with those data that have been
generated in vitro as well as in aninmal nodels.

[ Slide]

| guess the way we see it is that exposure
response really should be integrated wthin--or
even a better word, | guess, throughout the drug
devel opment program | guess the way we see it is

that at the preclinical stage the in vitro ani mal
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studi es can serve really as the foundation, sort of
the building bl ock upon which then your clinica
devel opment program can be devel oped. | put there
t hose doubl e directional arrows to say that it is
really an integrated, sort of an iterative process
for which PK/PD or exposure response information
can serve as sort of the comon thread between al
phases of devel opnent and serve as the glue, if you
will, toreally solidify the information that we
get frompreclinical in vitro and ani mal studies up
through the clinical devel opment stages.

I amnot really going to talk too nuch
about Phase | studies or actually not at al
because everybody knows this and it is pretty well
described. | amgoing totalk alittle bit nore
about issues that we have discussed as a group with
respect to in vitro and ani mal studi es, Phase |
and Phase |1l studies as well.

[Slide]

The in vitro ani mal studies, well-designed
studies, we feel, can provide very, very inportant
information for the clinical trials. They can be
vi ewed obvi ously as hypot hesis generating type
trials. W discussed this quite a bit as the

wor ki ng group, and we have identified some issues
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of inportance and these have been discussed as wel |
with Dr. Craig's presentation, but we feel that
dose fractionation to establish the appropriate
exposure response, index or even indices is very
important. CObviously, correcting for protein
binding is also an inportant factor as well.

Neut ropeni ¢ versus non-neutropeni c animals we fee
is also a very inportant factor and probably both
type of nodels should be used.

QO her issues that we felt are inportant
woul d be the inoculumsize; the timng of the drug
adm nistration relative to the inoculum the
duration of the experinent; and then what mcro
endpoints are then used. | think all these things
need to be clearly defined and clearly presented as
we try to use this type of information because when
it comes down to it, | think what we are trying to
do is see what the applicability is to the clinica
setting of these types of studies.

[ Slide]

Phase || studies we see as really proof of
concept or testing your hypotheses that have been
generated with in vitro and with the ani mal nodel s.
We feel it is also a very critical conponent of the

devel opment program W probably won't get this
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opportunity in Phase |1l but Phase Il allows an
opportunity to explore the exposure response in the
targeted populations and to facilitate in the

sel ection of the right dosage reginen.

There are obvious limtations but some of
themthat we discussed were that in the packages
that we get we often see that Phase Il only
includes sone linmted indications, perhaps not
al ways as relevant. |In other words, a sponsor may
try to extrapolate fromPK/ PD i nformation for UT
for a drug, say, that is 80 percent renally
excreted, elimnated in the urine, totry to
extrapol ate that and to use that argunent for the
treatment of, say, community-acquired pneunoni a.
There are also linmtations of |imted dose range
that we see. W realize that this can be for
ethical reasons as well. Then, oftentinmes we don't
get plasma sanpl es obtained in Phase Il studies.

[Slide]

So, | think some of the perception may be
that Phase Il is seen as maybe an unnecessary and
high hurdle to get over, but we feel that it can
really benefit us as well as sponsors in terns of
establ i shing the adequate dosage regi nens to take

into Phase |11.
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[Slide]
Wth respect to Phase 111, | think we fee
Phase Il1 is viewed as a confirmatory phase where

we are trying to confirmthe right dose or doses,
as well as duration of therapy, confirm ng as well
the rel ationshi p between exposure response, the
various indices and outcone in patients. Sone of
the limtations that we see though are that PK
sanpling is usually not perfornmed or, when it is,
it is oftentinmes not adequate to allow reliable
estimates for the PK paraneters through a
popul ati on PK approach

[Slide]

Sone of the issues that we have al so
di scussed with respect to the exposure response
i ndi ces thensel ves or PK indices themselves are
that there may not be an absolute or ideal value
that is associated with a given index, and it may
be specific to a particular drug or class of drugs,
organismas well as the site of infection. There
may be other PK/PD indices, in addition to those
that have been di scussed, such as time above or
Crmax, MC or AUCto the MC. So, there may be
others that may better, | guess, predict or

correlate with clinical or m cro outcone.
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Anot her issue is that plasna
concentrations may not al ways be equal to the
infected tissue concentration. |In light of that, a
question cones up in our ninds about can the PK/ PD
index that is derived fromplasm, i.e., Crax to
MC or AUCto MC or even tine above, can that
i ndex that is derived from plasnma predict outcone
at the site of infection? |If the answer is,

i ndeed, yes then is the nmagnitude of the index al so
the same at the site of infection as it is in
pl asma?

Anot her issue is in general the
predictability of the indices to outcone, and
factors that we feel have an influence on the
predictability would be things Iike clinical versus
the microbiol ogi cal endpoint. Those can be very
different and can have an influence on the
predictability, as well as timng of the endpoint
measur enent; whether we are | ooking at the end of
therapy or the test of cure; whether or not we are
| ooking at an indication where there is a true drug
ef fect versus spontaneous resolution; as well as
the true mcrobiol ogical eradication versus
presumed mi crobi ol ogi cal eradication

[Slide]
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Finally, I would like to just sumup and
say where we would |like to be and where we are now.
Vell, I think we would like to be at a stage where
we are able to optinize the exposure response
indices to ensure an adequate dosage regi nen for
al | pathogens, including resistant strains, and
bal ancing that with acceptable safety.

I think that where we are now is that we
are in the process of eval uating exposure response
i ndices to support the clinical trial outcone data
for pathogens. | think we would also Iike to use
exposure response not only in the treatnent of
resi stant pathogens but to use these approaches to
help to nminimze or prevent, if we could, the

energence of resistant pathogens.

Wth that, | will stop and | guess we wl|

of fer up discussion of any issues with the panel
Thank you.
Di scussi on

DR. EDWARDS: Thank you very nuch. W
actually have a rather large list of questions for
this part of the discussion and I think we are
going to project all of themat this point.

[Slide]

| think what | would like to do is to
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briefly go through them Ed, before you sit down,
we are going to need to show the rest of these, if
we could. It is the denpnstration of the efficacy
in the disease in which the resistant pathogen is
most likely to be present. Efficacy in
hospi t al -acqui red pneunoni a when studyi ng MRSA or
conplicated intra-abdom nal infections for VRE
Uility of denonstration of efficacy in susceptible
i solates of the pathogen as it relates to efficacy
agai nst resistant pathogens.

[Slide]

Can one use efficacy in one disease to
support efficacy in another disease? I|ncluded
within these points are the severity of the disease
and can mcrobial proven ABS support CAP?

Rel evance of the site of infection. Certainty of
the di agnosis in question

[Slide]

The certainty of diagnosis, that is,
bacterem a versus other fornms of disease. The
severity of the disease, VRE, UTl versus
i ntra-abdoni nal infection. Certainty of poor
outconme in the absence of effective antim crobi al
therapy such as in endocarditis or nmeningitis, and

how cornorbi d conditions inpact on assessnment of
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out cone.

We are hoping to track through nearly al
of these areas through this part of the discussion
John, would you like to start us off?

DR. PONERS: If | could frame all three of
these questions and put it in a nore general way,
Roger, you got to this issue of after we get to a
list the next question is how do we streanline the
drug devel opnent process. | think all of these
questions actually go to that and PK/PD is one part
of the equation of trying to streamine the drug
devel opment process. But we have a nunber of other
questions as well that would actually go into this,
above and beyond the preclinical stuff, and that
gets to the idea of, for instance, using data on
susceptible isolates of a particular pathogen to
support efficacy in resistant pathogens. PK/ PD
m ght be part of that equation, but also how nuch
clinical data one would require.

One of the issues that we struggled with
internally is, is this different for, as Ed terned
it, the out-of-class resistance? For instance, a
qui nol one for penicillin-resistant Streptococcus
pneunoni ae where the nmechani sm of resistance has

nothing to do with the drug, as opposed to, say, a
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gl ycopepti de for vanconycin-resistant enterococc
or even a fluoroquinol one for
fl uor oqui nol one-resi stant organi sns, one drug
versus another. That is what we would like to hear
some di scussi on on.

DR. EDWARDS: Bill, let me ask you to
begi n.

DR. CRAIG One of the things that many
investigators have tried to do, including our
| aboratory, is to specifically |ook at those
questions to see specifically is the MC a good
test for correcting for the differences in the
anmount of drug that may be required to kill the
organism For exanple, what we found with
qui nolones if we are looking at a
qui nol one-resi stant strain is that it requires nore
drug and it does that no matter what the mutation
is. Wuether it is a gyrase or whether it is a
PAR-C or PAR-E it requires nore drug but the ratio
of area under the curve to M C does not
significantly change fromwhat one finds with
suscepti bl e organi sns.

We have al so found a few organi sns where
the values are even less, for exanple, efflux for

gem floxacin. A drug which is effluxed, didn't
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appear to be as inportant in the animal nodel as it
isin the test tube. WMaybe the efflux punp is busy
doi ng sonmething else or it is down-regulated in

Vi vo.

Looki ng at those kind of resistances, we
have not yet found a situation where the MC has
not reflected what anpbunt of drug is going to be
required to take care of the organism In other
words, we haven't found where the area under the
curve to MC ratio goes markedly high, where the
organismstill looks like it is susceptible but it
requires a huge anount of drug in order to do that.
This is | ooking at probably sonewhere in the range
of about 25 different clinical isolates as well as
standard strains to try and namke these kinds of
det ermi nati ons.

I think one of the problenms that we have
with animal nodel work is that people frequently
want to study one or two organi sns and think that
applies to everything. As you know, in a clinica
trial we may have a hundred different organi sns so
what is very inportant in the animal work is that
you have to look at a lot of strains to try and at
| east gain some confidence that you are not just

| ooking at two particular strains and if you try to
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apply it to a larger nunmber things are going to
fall apart.

So, for doing those kind of anal yses so
far, and I guess we are limted with really good
data for quinolones, wth quinol one resistance,
macrol i des, and beta-lactams with beta-|actam
resistant strains. The pneunpcoccus | think has
been pretty well studied. Staph. aureus with MRSA
I think is another one where a |ot of different
strains have been | ooked at. Then, for nost of the
gram negatives, nost of them have been your conmmon,
everyday suscepti ble gram negative organisms. It
is only lately that we have been starting to
eval uate a | arge nunber of strains with various
resi stance nechani sns. Again, fromthe prelimnary
data that we presented down at NCCLS this |ast
year, so far we are finding that the nagnitude for
the resistant organisns in terns above MC for
beta-lactans is sinmlar or less than what we find
for susceptible strains. So far in the type of
anal yses that we have been doing we don't see a
maj or difference, but there are clearly a lot nore
anal yses that need to be done.

DR. EDWARDS: Yes, Dave?

DR. G LBERT: Several things cone to mind
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but first, just for clarification if Phil Col angel o
woul dn't m nd responding, | was struck by a list of
docunents that have addressed PK/PD in the past and
it looked Iike the major docunment was in 1998 and
it is still in draft four years later. | ama
little lost there and | amasking this not as a
criticismtotally but out of naivety. Then, the
thinking is if | have a new drug that | am
developing | don't quite understand if PK/PDis
still under consideration or if it is a
requirenent. It is not clear to ne; maybe it is to
everybody el se.

DR. COLANGELO. Wth respect to the
docunment itself, | will ask Dr. Al brecht, if she
woul dn' t mi nd- -

[ Laught er]

--providing sone status of that.

DR ALBRECHT: You are giving ne a choice?
The docunent, "general considerations for
devel opi ng antim crobial drug products,” is a
docunent that covers multiple disciplines. As we
will hear this afternoon, there is one area that
has been under discussion for a nunber of years,
and al so the discussion was started on February

19th regarding the statistical elenents. It is
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that section where the di al ogue has been conpl ex
and ongoing. It is really the reason why the
docunent has not been finalized, and | think we
will hear a lot nore discussion this afternoon on
some of the challenges that have faced that
section. The PK/PD section | think was not sort of
the holdup. | think the issues that Dr. Col angel o
covered are as they stand now.

DR G LBERT: So, how does it stand?

DR GOLDBERCER | think it is also fair
to say that an issue that the first two speakers
certainly addressed in detail was addressed | ast
February, probably addressed at previous neetings
as well and certainly back in 1988, that is, how
much or how far can you go with PK/PD in supporting
basi cally, you know, what kind of |abeling and
particul arly what kind of indication you can get;
how much of the data, say, for a resistance claim
can cone fromthat as opposed to clinical trials.
That, truthfully, we are not able to provide
definitive advice on right now because, | guess, we
regard those as still not entirely answered
questions, which is the point of having sone
addi tional presentations and discussions.

I think it unfortunate perhaps that we
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haven't been able to come to closure on it, and
amnot sure if that is on our side that we haven't
had a chance to think about it in detail or the
fact that it still represents that there are sone
not sufficiently characterized issues, or at |east
not sufficiently characterized for howit will fit
inwith a nore linmted amount of clinical data. |
woul d have to say at the monent | probably | ean
towards the latter in trying to understand how nuch
less clinical data is reasonable to try to go with
in addition to sone of the PK/PD data that could be
collected froma snmaller, well setup study to
support a resistance indication. | think at this
point I know our thinking is not yet characterized
as to how nuch that would really be. That is one
of the reasons you are not going to see any
definitive guidance yet because, | guess, from our
poi nt of view we are not sure yet what we woul d
wite in such a guidance.

DR. G LBERT: But can PK/PD data be put in
the package insert at the present tine? As a
clinician, | would |ike that.

DR. GOLDBERGER: | will make a couple of
comrents and then | will see if one of the PK/ PD

folks wants to do that. W had a period when we

file:////[Tiffanie/daily/1119WORK.TXT (131 of 291) [12/2/2002 2:10:44 PM]

131



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

were working on a rule that will add sone
information in product |abeling with regards to
resi stance, just sort of advising people,
physi ci ans and practitioners in general, about
useful ness of antimcrobials in certain situations,
including viral infections, benefits of
susceptibility testing when available, etc. Sone
of the conments we got when we put this resistance
rule out for conment was the idea of including nore
detailed PK/PD information. | guess one of the
i ssues we had at that point is howreadily
avai |l abl e such informati on woul d be, and what
physi ci ans woul d actually be able to do with it.
So, | think that that is one issue. The
other issue that we have to keep in mnd, which is
sonmething | was just going to touch on very briefly
in the afternoon, is we certainly, as you are all
wel |l aware, provide a |lot of clinical pharnacol ogy
information in labeling now Certainly, it is
possible to provide PK/PD information but one nust
keep in mnd that at sone point when one provides
information in detail about an organismit can be
perceived to be giving an inplicit claim of
activity against the organism which is basically

the same as granting the indication. W then need
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to feel confortable with regards to that because
froma pronotional perspective it is possible then
for that product to essentially be advertised as
effective in that setting. That is also an issue
that, truthfully, comes up in the internal

di scussi ons we have and fromtime to time in
negotiations with industry. | don't know if John
or Phil want to comment on this now.

DR. PONERS: One of the big sticking
points for this | think is sort of a focus from
ICAAC. Dr. Craig, you were one of the people doing
the presentations there. It was one of those
i nteractive sessions and Steve Zinner got up and
asked a bunch of questions about PK/ PD issues.

What is the nmamin paraneter for beta-lactans, and

everybody presses the button--90 percent agreenent.

He asked the real key question at the end,

and that was is this useful in clinical

deci si on-naki ng? It was 33 percent yes; 33 percent
no; and 33 percent maybe. To ne, that sunmarized
the problemthat we were running into. That is,
everybody is agreeing on the in vitro and the
animal side. Wen it comes to the |inkages to
humans, even the people sitting in that room had

guestions about what the clinical inplications of
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this stuff were.

DR. CGESSER: | guess the first question
one would ask is why that is, and why 33 percent
don't know what to do with that information. Is it
because they don't understand it, or they don't
believe it, or they don't trust it? | think if the
answer to that question is they don't understand
it, then | think it is the role of the 67 percent
to informthe 33 percent as to why they believe a
certain way.

DR. PONERS: Does "maybe" count as a
"yes"? |Is that what you are saying?

DR GESSER No, no, no. What | am saying
is you would like to bring those people to a point
where they could make a decision. | guess the
point | want to nmake here is that probably the way
not to do that is to have a lot of nunbers and
terns that are specific to a certain discipline
but, rather, to have an easier to understand
format, which would be perhaps a section that deals
specifically with resistance. That could be both
the negative aspects of resistance, for exanple,
not to use the drug in cases of influenza and
things like that, but al so a nessage about

activity, and that activity interpreted by a panel
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of experts in regards to the treatnent of a

resi stant pathogen, acknow edgi ng situations where
there are limted clinical data. So, part of that
woul d be PK/PD data, again, phrased not to say that
the value of 10 was achieved in 10 rodents but to
interpret those data and to state themwth a
certain level of confidence as to the neaning of

t hat .

Again, specifically | amthinking about
in-class resistance. | think you could rmake a
| ogi cal argunent that based on preclinica
informati on and a body of clinical information
agai nst a susceptible strain of the pathogen, you
coul d nmake a cogent argunment that people m ght want
to go ahead and use this agent in circunstances in
whi ch the resistant pathogen is encountered.
guess what conmes to mnd is the Levaquin story and
the time franme in which that | abeling decision and
that information was avail able to practitioners.

I guess one could ask, let's say, there
was a provision for a resistance claimfor PRSP for
an out-of-class agent available at the tinme of the
initial licensure of Levaquin, did we gain any nore
assurance with the 14 isolates over | don't know

how many years in 3000 patients? | think that is
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really an inportant question for the group to
address. Certainly we have information on 14 nore
patients. That information cane from many
different sources. Could that information have
been attained in a post-licensure environnent,
which it was and, therefore, have a drug readily
avai | abl e probably three years earlier for use with
appropriate restrictive labeling in ternms of not
sanctioning for an indication but indicating the
limted amount of information that is avail abl e?

DR. EDWARDS: Yes?

DR LAZOR | would just like to follow up
on the | abeling issue, but before that | would like
to provide one clarification. | think a coment
was nade that gui dance docunments are requirenents,
or the contents of guidance docunents are
requirenents. As stated, they are gui dances, they
are not requirenents.

Going further on with the PK/PD in the
| abel, | think that where we are at today if it has
meaning and if it helps practitioners, then we
woul d propose that such information be included.
However, it is hard to take AUC information into
clinical practice. So, | would propose that we

actually even go a step further and if we try to
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identify characteristics of patients or
characteristics of disease states we may have the
potential to alter exposure and rel ate those
characteristics to dose. W can then actually
transl ate exposure into a dose nmetric, if you wll
so it would be nore user friendly in the | abel

DR. EDWARDS: M ke?

DR. SCHELD: | would like to get back to
Dr. Powers' observation of the one-third,
one-third, one-third. |In sonme respects, | think it
is too general a question even though you think it
is very specific. That is, if you asked an
audi ence like that at IDSA is PK/PD infornation
useful in understanding the best parameter for a
class of drugs you would get 90 percent. |[|f you
asked if you can use the time above M C of one
bet a- 1 act am versus anot her in choosi ng one
beta-lactamin the clinic, you would probably get
an answer no. |f you asked the question if you
could use AUC to M C of a quinol one against a
pneunococcus in predicting efficacy, you would
probably get above a third saying yes. So, | think
it depends on how you phrase the question

Anot her thing that we are totally ignoring

here is that these paraneters may actually have a

file:////[Tiffanie/daily/1119WORK.TXT (137 of 291) [12/2/2002 2:10:44 PM]



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

correlation with the devel opment of resistance in
vitro or in vivo and that may be a driving decision
for hospital fornularies. The AUCto MCratio for
qui nol ones agai nst pneunococcus actually may drive
a hospital fornulary to choose one drug over

anot her because they believe not that they are
going to have better efficacy but may have a | onger
time to devel opment of resistance if you have one
that has a higher nunber. So, | throw those out

t here.

Another thing is if we dose these drugs
the way PK/ PD woul d predict that they would be the
nost efficacious, then we should have a | ot nore
i nformati on on nore than one dose for each drug,
whi ch we al nbst never do, which gets back to Bill's
point earlier, 24-hour infusion of a beta-|actam
versus intermttent doses. | don't see PhRVA
supporting such studies and if we believe PK/ PD we
shoul d actually look into it.

DR. EDWARDS: Yes, GCeorge?

DR TALBOT: | think we are speaki ng about
the | abel as though it is a single entity. Perhaps
it is my naivete but it is not clear to me that
that is the case. For exanple, | would say that

putting nore PK/PD information in the |abel night
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be of some incremental interest to practicing
primary care clinicians, of nore interest to
academic IDclinicians, of still greater interest
to fornmulary commttees, and so forth. So, | think
that, in fact, there are nmultiple constituencies
within the audience. This information m ght not be
equally relevant to all of thembut it would be

rel evant enough, in ny opinion, to warrant
including it.

DR. EDWARDS: Dave?

DR. G LBERT: | think it is a patchwork
quilt. | consider nyself sort of a hybrid of a
clinician and erstwhile investigator and formul ary
committee participant, and so forth, and I want to
know everything | can. | nmean, | want to know the
classical MC data. | want to know Bill Craig's
data or others' on the PK/ PD.

I amgoing to nove on to another area
here. | want to know the toughest chall enges that
this drug can face. So, | want to know about how
effective it is in endocarditis. | want to know
how effective it is in meningitis, both in ani mal
and in human studies. Because if the drug, whether
it isin-class or out-of-class, is able to

eradicate the organismor if it can cure
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meningitis, that drug is going to work for
pneunonia. That drug is going to work for skin and
soft tissue. | don't need a zillion dollar study
to prove it to ne.

DR. PONERS: Could | ask a question about
that because that gets to one of the questions we
asked up here about one disease supporting efficacy
for another disease? You have made that assertion,
and this is where we don't have a problemwth it,
taking the nore severe disease and relating it to
the | ess severe disease. The flip side becones
nore problematic for us. That is, suppose you have
sonet hing |i ke acute exacerbations of chronic
bronchitis or acute bacterial sinusitis, those are
the kind of indications we see the majority of.

How do we use that data to support the nore severe
di seases?

DR G LBERT: Well, | don't know the
eti ol ogy of acute exacerbations of chronic
bronchitis. | don't think it is often bacterial
But for the sinusitis and otitis | believe the
doubl e tap studi es because then you have a
m cr obi ol ogi ¢ endpoi nt and you are show ng
eradi cation of the organism Those are very

bel i evabl e, very credible and carry a great deal of
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wei ght for nost clinicians | believe.

DR. SCHELD: | guess one of the questions
that you are asking is if you had a double tap
study and showed drug X was effective in acute
bacterial sinusitis, can you extrapol ate that that
woul d be effective in pneunpnia, and | have a
problemw th that personally.

DR. PONERS: O the other question to ask,
M ke, would be could then we use that to ask
sonmeone to do just one study in pneunonia instead
of two?

DR SCHELD: That is a good question

DR. CRAIG As a PK/PD person, | am
obvi ously | ess concerned about conbining the sites
providing that the concentrations that reach that
site are conparable. So, | have no trouble with a
fl uor oqui nol one for pneunonia as | would for
sinusitis and otitis nedia. But if there are
differences, then | think clearly one of the things
that are starting to show up nowis that epithelia
lining fluid may be inportant for pneunonia, and
sonme drugs |ike vanconmycin nmay not penetrate as
wel |l there and that mght contribute to sone of the
failures. Then we may see sonething different in

pneunonia that we are not going to see in the
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tissue infections like skin and soft tissue
infection with vanconycin if there is inability of
the drug to penetrate to where the organismis.

So, | think we have to know a little bit
about the pharnacokinetics of the drug, but if the
kinetics are the sanme getting the drug there, then
I amnore than willing to conbine the information
fromthe different sites.

DR. EDWARDS: Let's continue to pursue
that question. Do others feel the sane way on that
side of the table? | nean, this is a critically
i mportant question here, conbining different sites
fromtwo studies at the sane site. Yes, John?

DR. BRADLEY: The issue of drug exposure
at sites was brought up earlier and | think the
drug exposures at each site needs to be eval uated
bef ore one can nake that extrapolation. Cearly,
m ddl e ear fluid exposures are different than
serum Cearly, CSF exposures are different than
serum So, given that caveat that you have nice
PK/PD at the site, | amvery happy to extrapol ate.

DR. CRAIG Yes, | think the places where
there are clearly differences, potenti al
differences, ELF, epithelial lining fluid, CSF

hunerus of the eye and, of course, urine, those are
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the primary sites that | think are different and
there are a lot of microdialysis studies now

| ooking at free drug concentrations in tissues and
we are tal king about extracellular pathogens. The
ot her place where things are obviously different is
intracel lul ar pathogens. There, the extracellul ar
concentrations of the drug can markedly differ

So, it would be very difficult to extrapol ate when
you are tal ki ng about maybe drugs that are active
agai nst intracellul ar pathogens.

DR. EDWARDS: John, do you want to pursue
that in nore detail?

DR. PONERS: | guess what we are getting
tois that it sounds |like some things are
conbi nabl e but, Mke, fromwhat | heard from you
guess it depends, the degree of what is conbinable
as to which di seases support other diseases.

DR SCHELD: | think we are all saying the
same thing. |f you have good PK/PD data at the
site that you can predict, it depends on drug and
bug. But you can conbine that information. |
think that is probably okay. |If you had an
extracel | ul ar pathogen that was going to be in
ei ther pneunonia or a sinus infection and you had

good PK/PD data but, based on a |ot of work Bill
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has done, you could extrapol ate how the drug works
in ELF you should be able to put that information
together. But you wouldn't be able to predict how
sonme drug is going to do in Legionella froma
sinusitis infection. You just can't do that
obvi ousl y.

DR TALBOT: the only thing | would add to
that--1 agree, the premse is that one has to be
sure to ask sone of the questions at |east about
drug-di sease and drug-patient interactions. |If,
for exanple, you are saying that the concentrations
achi eved in ELF are adequate you shoul d be okay
because you have the sane rati o as has been
denonstrated for sinus or whatever, but the
question still has to be raised what is the nature
of that ELF. Is that ELF in a nornmal subject, or
is that ELF in a subject with cystic fibrosis or
chronic bronchitis, or what-have-you?

In principle, | like the idea and | agree
with it but | think you do have to be sonewhat
cautious because of the drug-di sease and
drug-patient interactions. It is not
i nsurnmount abl e but it has to be considered.

DR EDWARDS: Yes, Mark?

DR GOLDBERGER: | think the |ast few
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m nutes has highlighted to us one of the really
potential values of PK/PD, and that is in really
bei ng able to enhance the ability to nmake a
rational approach to conbining data fromdifferent
studies in different indications, i.e., different
body sites. | think that we recognize that this is
a significant concern to industry in ternms of the
anount of clinical data that has to be produced for
a multi-indication devel opnent program This is a
way to probably reduce that anobunt of data,
probably al so help focus on how one can get a
resi stance claimby effectively conbining a nunber
of isolates fromseveral different body sites and,
yet, do it in a way that is rational so people
actually feel confortabl e nmaking that
extrapolation. So, | think that this is actually
quite inmportant and an area that is probably
certainly worth pursuing to nmake sure we have an
adequat e under st andi ng.

The other comrent | would just like to
make briefly is something in response to what Dr.
Gesser and Dr. Tal bot said. Dr. Gesser raised a
very good point with regards to | evofl oxicin and
PRSP, for instance. Some of our own interna

di scussi ons, you know, when we tal ked about how
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many i sol ates of PRSP do you need to grant that
i ndi cation for |evofloxicin or how many cases,
mean, we came up with potentially doing it on the
basis of zero patients since, in theory, based on
what you knew, you woul dn't need any patients.

The reason we felt that you ought to have
sonme goes back to sort of a slight nodification of
what Dr. Tal bot just said tal king about, for
i nstance, drug-di sease, drug-patient interactions.
There is also the issue of who gets certain
infections. Are the people who get infected with
PRSP t he same who get suscepti bl e pneunococci ? Qur
feeling was because there was the possibility that
people with PRSP m ght be sonewhat sicker patients,
it would be useful to have a linmted anount of
clinical data. The reason, in fact, that a snall
nunber was sufficient for levofloxicin was, (a) in
susceptible patients the performance of the drug
was out standi ng, close to 100 percent cure
including every patient with bacterenia and, (b)
the performance in the PRSP patients, although a
smal | nunmber, was al so 100 percent. That was the
underlying basis. It is certainly a topic worth
di scussi ng, but our own perspective was that those

patients mght be different and it seened prudent
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to get alinmted amount of data in them

DR. PONERS: Can | bring up another point?
Dr. Gesser, what you said about
| evof |l oxi ci n--renmenber, that devel opnent program
for 1 ooking for those 15 isolates started at a tine
when the organismwasn't as prevalent. And,
think there is a doubl e-edged sword to this as
well, and that is what Dr. Tal bot said about being
proactive. On the flip side then howdifficult is
it to obtain those cases?

The next question that comes up is can one
design a study know ng now what sone of the risk
factors are for patients to have resistant
organi sms, and more focus your devel opnent program
to those people so that you are not |ooking at 3000
people to get 15 isolates? You can sort of zero in
on thema little better.

DR. EDWARDS: Dick, what comments do you
have about that |ast point, identifying risk
factors?

DR VENZEL: Well, you could for certain
organi snms when you know them obviously. | nean,
if I wanted to find triazol e-resistant candi da
could probably go into a unit that has been using

gl uconozol e for two years and use sonme ot her sort
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of clinical measures for people who are at risk for
getting infection. So, | think the approach is
doable, and | think it is, John, probably a
reasonabl e effort to try and be efficient. There
is alot we don't know yet, particularly related to
resi stance, and they change all the tine, as you
know, because just trying to predict VRE it turns
out that we mght say, you know, well, we will
track everybody who has had vanc. before,

cephal osporins or anti-anaerobic drugs. It turns
out that we can also | ook at peopl e who have

met hasone-resi stant staph. and we are going to find
a big chunk of themthat way and vice versa as
well. So, | think that approach is right and may
be of sonme use to industry.

DR. CRAIG In SID specifically |Iooking at
techni ques, | ooking at clinical characteristics to
try and identify where the resistant organisns are
so that one night be able to enhance your yield
but, unfortunately, what quite oftentinmes cones out
is length of stay and sonetines the patients that
don't neet other qualifying factors are, therefore,
elimnated. To me, the biggest group of adults for
penicillin-resistant pneunococci and

macr ol i de-resi stant pneunococci are the HV
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patients but, unfortunately, that is a popul ation

that is usually excluded frommpost clinical trials.

They are the group that | nentioned earlier. Wen
you | ook at the failures, that is where you find
the failures, they are all in patients who have
sonme i mmunoconpronise. So, that is the enriched
popul ati on where you can al so see whether the
comparator agent is going to be successful

DR. PONERS: So, the next question would
be shoul d those patients be excluded fromclinica
trials.

DR CRAIG Well, | amnot sure they
shoul d.

DR. DERESINSKI: Can | take a shot at
that? For the AIDS patients | think when you | ook
at the failures, the failure rates are directly
related to CD4 counts and the people that often
fail are people with H'V disease that have CD4
counts |l ess than 100 or less than 50. Where the
frequency of the disease is very comon across al
CD4 counts and oftentines it is the presenting
complaint for a lot of these patients | would
suggest that immunoconpronised patients with HV
that get pneunonia that have CD4 counts above a

certain | evel could be included in these trials to
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enrich the popul ation

DR. ECHOLS: If | mght conment from sone
recent experiences, we presented data from a Phase
Il programthat involved over 1000 subjects with a
variety of respiratory tract infections where we
did population PK on | think probably 700 or 800 of
them trying to draw a correl ati on between drug
exposure and susceptibility of the organi smand
response. It is a very enriched database but
ultimately, since nost of the organisns were highly
suscepti bl e and the drug exposures were so high,
you really couldn't draw any neani ngful endpoints
fromit, but the data was there. The data is there
for people to chew on and, hopefully, the agency
will find sone utility init.

Then going to Phase Il and doi ng
popul ation PK studies, we also did it for a
different reason in an entire Phase IIl program
conducted globally. There are certain practica
aspects that people need to be aware of. When you
go out to 500 study sites around the world and you
are tal king about tinmed specinens, it is not a
Phase | unit or even a Phase Il program where you
have things that are nuch nore controlled. |If

sonmeone conmes in with pneunonia in the mddle of

file:////[Tiffanie/daily/1119WORK.TXT (150 of 291) [12/2/2002 2:10:44 PM]

150



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the night and gets a dose and then you expect to
get a timed two-hour post-first dose PK sanple, it
often doesn't happen, or the |labeling gets nessed
up and so soneone has a level which is supposed to
be a trough or vice versa. It is very difficult to
do in a large Phase Il program

The other comment that | would like to
make is that we have often tal ked today about
surrogate markers. A surrogate marker, in the eyes
of sort of a clinical scientist, is a very usefu
tool. In the nminds of our regulatory coll eagues,
think it often is a challenge to deternine what the
validation is, what the clinical validation is. It
is one of the questions that keeps com ng up, what
is the data to support that this surrogate marker
actual |y denonstrates clinical benefit?

Again, particularly in infectious
di seases, whether it is antivirals or antibacteria
infections or antifungals, it is a three-part
process. It is the host; it is the organism and
it is the drug and its exposure and it is not
sinple. Every time | try to | ook at databases that
we have generated with PK/PD, it is not easy to say
that soneone with a certain relationship between

drug exposure has a bad outconme and soneone el se
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has a good out cone.

I think if we can't somehow make a | eap of
faith based on enriched science at all |evels, and
if we keep com ng back to saying, well, where is
the data to validate a certain surrogate marker, we
are really not going to progress anywhere. | would
predict that, outside of very well-controlled
probably ani mal nodel s, once you get into the
human, and particularly larger clinical trials, the
correlation just doesn't hold up. So, we are left
with this dilemma. |f certain surrogate markers
have reached a point where they are val uable, then
I think at sone point we have to make a | eap of
faith and say that is the best we have and that is
what we can use

But to keep coming back and trying to
validate them-1 mean, it took ten years to
validate PCRin HV and another three years to
finalize the guidance--actually, five years, from
1997 to 2002; it just came out. But even that was
a very difficult process. It couldn't be
reproduced today because the clinical endpoints
aren't there.

DR. EDWARDS: Dick, before we go on, |

wonder if it is possible for you to comment on the
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confoundi ng vari able of conorbid conditions which
may nhegate a proper analysis of the PK/ PD data?

DR VENZEL: | amstill reeling from
Roger's point. | get anxious every time | hear
surrogate markers so | have to at |east explore
that just a little bit. |If you nmean by a surrogate
mar ker sonething that already has been correl ated
with outcomes, as Bill had said earlier, that is
one thing. Wen | hear you say leap of faith, that
gives ne chills because | think we should not go in
the direction of a leap of faith if we don't have
that correlation or it is an in-line relationship
of cause to effect.

Do you want me to go on to the second
point or |let Roger talk?

DR ECHOLS: Leap of faith--1 mean no one
wants to make a leap of faith. It is like junping

off acliff and saying, "gee, | hope | land on a
ni ce, soft cushion," or sonmething. But what | was
trying to point out is that John tomorrow, or
others, mght say what is the role of the
antibiotic in neningitis, and it is to sterilize
the spinal fluid. But even that is a surrogate

marker. |If you tried to validate sterilization of

CSF at 48 hours with clinical outconme based on the
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| ast ten years of nmeningitis data, | would say you
can't do it.

DR VENZEL: But do you want to use it or
not then?

DR. ECHOLS: Pardon?

DR VENZEL: Do you want to use it or not?

DR ECHOLS: | do want to use it, as we
will see tonorrow. But if you basically say that
sterilization of CSF is a surrogate nmarker for
clinical outcone, to validate that based on
enpirical clinical trial evidence, | don't think
you will be able to do it.

DR VENZEL: |If you can't predict an
outcome fromthe sterilization, then you shoul dn't
use it.

DR TALBOT: Could | just nention that ny
talk later this afternoon is going to address that
exanpl e and this question and nmaybe how you can
sidestep it a little bit. Those are exactly some
of the issues that have been concerning to ne.

Al so, as you correctly point out, the fact that |

think the term nol ogy that we use revol ving around
surrogate marker perhaps isn't conducive to mutua
understanding yet. | think the three groups here

probably have sonmewhat different ideas of what a
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surrogate marker is.

DR. ECHOLS: That is a good point because
we use that term sonewhat | oosely.

DR. TALBOT: Right.

DR. ECHOLS: And it can be areally
difficult thing to nail down.

DR. TALBOT: Yes. So, a surrogate marker,
as | think I nmentioned in February, may be a fine
endpoint for clinicians but, as you pointed out,
for our regulatory coll eagues that raises hackles
whereas for PhRVA it sure would be nice. So, |
will conme back to sone of those points in ny
presentation this afternoon

DR. CRAIG | think you can use the ani nal
nodel data, as | nentioned, with kinetics and doing
sone Monte Carlo simulations to actually | ook at
what in a Phase Il clinical trial you might be able
to conme out with, with some resistant organisns.

If you had done that with your conpound | ooking for
pneunococci the data woul d have told you don't

bot her | ooking; you are going to be so high with
your val ues you are probably not going to stand a
ghost of a chance of showing it and if it does come
out, it is probably not real

So, | think you can use PK/PD to hel p you
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make your Phase || studies better so that you stand
a chance of actually being able to cone out and
support it. | think that is one of the reasons why
you only had a third that said it was clinically
significant. The final tie of tying a lot of this
data with the clinical data is still somewhat sl|ow
to cone. It is that final tying the bow around
everything that | think is what is required to
really get overall acceptance.

DR. G LBERT: M. Chairman, | would just
like to ask a procedural question. Does the group
think it would be useful to have sonme consensus
votes here. W are discussing a |lot of key issues
and perhaps, with the notivation of establishing
sonme degree of clarity, if we had non-binding
consensus votes on sone general issues, would that
be hel pful or agreeable or not? | have two in mnd
if the group so wi shes.

DR. EDWARDS: Well, let nme open that up
for discussion because it is a conplicated
question. Let's see if we can get a consensus on
t he answer.

DR. PONERS: | guess our idea when we
initially started this was that this was supposed

to be a scientific discussion and non-binding in
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any way. On the other hand, if people want to
voi ce their opinion by way of a vote, we would be
happy to hear it.

DR G LBERT: Well, let ne throw two ideas
out just so the discussion on whether we should do
it or not is focused. What | have in mind, and
sone of this came from di scussions during the
coffee break, is a consensus that on the list of
resi stant pathogens of public health significance
at the present tine there is agreenent that
resistant staph., nmethicillin-resistant and
gl ycopepti de-resi stant staph., VRE, the resistant
pneunbcoccus to a variety of pathogens and these
mul ti-drug resistant non-fernentative gram negative
bacteria, pseudononas, acinetobacter, would be on
the list. There are obviously many other
candi dates that could cone, not come, or whatever,
but that we have a |ist.

Then, the second consensus for vote would
be that we want to capture pertinent PK/PD data in
package inserts, whatever constraints are
eventual ly put on thembut to not just |ose that
data for use by the professionals that would find
that data of value in addition to everything el se

that is in a package insert.
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DR EDWARDS: |In having a simlar neeting
at the end of the MSG neeting, we started our
meeting saying we were not going to have a
consensus. The | eader of that neeting set that
prem se down for the structure of the neeting.
personally had a total aversion to that whol e idea
because | sort of think very concretely and | like
lists and all sorts of things. As it turned out,
think that neeting was nore productive than had we
actually systematically tried to have a vote and
arrive at a consensus.

| amfeeling alittle bit this way at this
monent, Dave. | think the two situations you have
just suggested we probably all pretty much agree on
unless | ammsinterpreting the progress of the
meeting. | think that the Iist of pathogens that
you suggest would be on the list of 90 percent of
us here. The big issue, and | don't think we are
able to do it, would be to make the next list and
that could get very complex and very difficult, and
I amnot sure that is the purpose of our neeting.
If the idea were that we were to put forward the
notion that we felt very strongly that sone sort of
an organi zed, feasible nechanismexisted to create

the list and update the |list and continually keep
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the list current, that is the sort of consensus
that | think | would be in favor of and I think
such a structure would be sonmething we really
haven't tal ked about in nmuch detail. | mean, there
have been some suggestions made invol ving the FDA
the inter-agency task force, a group that is

begi nni ng under the auspices of the I DSA, so
heading in that direction | think nmght be

sonet hing that woul d be concrete and useful

I amjust not sure that we want to conduct
this nmeeting voting regularly on a specific issue.
How do others feel about that? And, is the
di scussion format useful ? Let me ask that question
to the FDA at this point.

DR. PONERS: | think we have gotten a |ot
of hel pful information already today, and sone of
these things we are going to address--Roger, your
poi nt about m crobi ol ogi ¢ endpoints, we are going
to get to when we tal k about specific disease
states in a lot nore detail. George is going to
talk about it this afternoon. | think this is very
hel pful to us.

I guess one of the issues | would have,
Dr. Glbert, is that you slipped

macr ol i de-resi stant strep. pneunp. on that |ist,
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which is one of the things we were asking about,
some gui dance on whet her that should be on a list
or not. So, that is the kind of thing we want to
hear some nore about.

DR. TALBOT: Could | just nention that |
woul d suggest, short of the alternative of voting
on whet her we want to vote--

[ Laught er]

--1 woul d support the chairnman's proposa
to keep it a bit nore general. The other point
about the list, to extrapolate fromyour point, M.
Chairman, it seens to ne that there could
reasonably be an Alist and a Blist, and the B
list would be the watch list, those that are
energing into the realmof potential public health
ri sks but maybe aren't quite ready to get there
because they don't nmeet the criteria. So, nmaybe
macrol i de-resi stant strep. pneuno. is on that |ist.
It might never make it to list A but it would show
that the conmunity of all of us here has to revisit
that periodically. That would ensure a nechani sm |
think to keep the Alist a living, changing list.

DR, H NKLE: My | conment ?

DR. EDWARDS: Yes.

DR. HI NKLE: | don't have any debate with
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your list of pathogens of public health interest.

| agree conpletely. But | struggle, as George
mentioned earlier today, to understand what bel ongs
on the B list or Alist without understandi ng what
we are going to do with the list. MSA is clearly
a pat hogen of interest. | can recruit patients
into clinical trials with MRSA. |If you believe

qui nol one-resi stant Strep. pneunoni ae is a pathogen
of public health interest, | can put a patient in a
clinical trial for that. So, how we handl e those
is very different for ne. So, the list is a fine
concept but it seens to ne we are putting the cart
before the horse; what are we going to do with it?
I don't understand that yet.

DR G LBERT: W have a |lot of
constituencies here to respond to your query, but
it seems to ne it is multifaceted. Certainly, it
has inport in a public health significance for
whi ch ones we are going to track and which ones we
aren't going to track. \Which ones are we going to
followthe trend for and, therefore, start
di scovery, devel opnent and so forth early to
anticipate rather than to react. It has
inmplications as far as funding from Congress.

Shoul d the Institute of Medicine do a study on
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hi ghly resistant organisns to make this visible to
the public? Increased funding of agencies that
woul d be involved in the public health aspects of
it--1 mean, it is nultifaceted. | think it could
be very useful to many constituencies.

DR EDWARDS: To summarize the consensus
di scussion, let nme say this: Dave, in spite of the
fact that you brought this idea up to me at the
break and | acted very enthusiastically about it--

[ Laught er]

--and now | am about to say that | think
maybe we ought to just hold off on a structured
voting consensus sort of format as long as this
di scussi on continues to be useful, and perhaps we
will cone back and revisit the idea as we go into
ot her areas. Yes, M ke?

DR. SCHELD: | would like to get back to
one thing that Mark said and hear fromsonme of ny
col | eagues because | think it would be of great use
to the agency if we felt, as you probably do, that
eradi cation of a resistant pathogen from one body
site could be predictive in another body site, and
if you knew PK/PD data at those two body sites
could you use that data in aggregate. | would say,

gi ven sone of the caveats that we have heard from

file:////[Tiffanie/daily/1119WORK.TXT (162 of 291) [12/2/2002 2:10:44 PM]

162



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

163
our coll eagues, especially Bill, yes, you could do
that under certain circunstances.

DR PONERS: Timsort of brought this up
too, that is, where are we going with all this
stuff? It sort of gets back to that initial point
and this is sonething, George, that you brought up
back in February, and that is sort of |laying out an
outline for how one woul d approach this.

The first question one could ask is
suppose you had a drug that was active agai nst
vanconyci n-resi stant Staph. aureus and not hi ng
el se, are you ever going to develop that? Your
mar ket now is two patients so that is not going to
get devel oped. So, as a practical matter, the
drugs that are going to get devel oped have probably
activity agai nst susceptibl e pathogens, including
the conmon ones in a particul ar di sease and the
resi stant pathogens.

The thing that George brought up back in
February was this idea we have up there right now,
denonstrating that your drug is effective in a
di sease where that resistant pathogen is nost
likely to be found. For instance, MRSA is nost
likely found in skin infections and pneunoni as.

So, the first hurdle would be show that your drug
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actually works in pneunobnia, period. The second
thing woul d then be to come in with sonme mnima
anmount of clinical data, supplenented by PK/ PD, on
eradi cation of organisns at various body sites and
use that information to support the resistance

i nformation.

Then the question conmes up of the
magni tude of that in clinical information. The
reason why you need any clinical information, to
answer Dr. Gesser's question, is are there host
differences for who gets susceptibl e pat hogens
versus who gets resistance?

The third question would be are there
differences in the magni tude of how much clinica
i nformati on you would want to see for the in-class
type drugs versus the out-of-class type drugs where
you are not as worried about, say, a quinolone for
penicillin-resistant pneunococci because the
mechanismis different?

We see that as a three-step outline and
that is what we would |ike to hear sone comrent
about. | can blane it on Dr. Tal bot because he
suggested this back in February.

DR EDWARDS: Bill?

DR CRAIG | just wanted to add that one
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of the other clear sites where we see MRSA, and we
don't even have a guideline for, is primry
bacteremia which is a significant pathogen, which
was di scussed at the advisory conmittee in the past
and it was the recomendati on of the advisory
committee, and | think the only thing that cane out
so far was for catheter related, not for primary
bacteremia which is clearly a significant problem
that results in death with i nappropriate use. So,
| think that would be an area where it woul d
i ncrease the opportunity for PhRVA to devel op drugs
with a primary bacterem a guideline

DR. G LBERT: | would just like to echo
that because there is a heck of a |ot nore of
primary staph. bacteremia than there is
hospi t al -acqui red pneunoni a due to staph., which
think is a pretty rare entity if you use strict
criteria.

DR. EDWARDS: | can't resist nmaking a
comrent about the same principle applied to
candi dem a, as we have di scussed on many occasi ons.
Yes?

DR. CRAVEN. In answer to your question,
is there a difference between risk factors for

peopl e who have resi stant organi sns conpared to
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sensitive organi sms? Taking pencillin-resistant
Staph. aureus as an exanple, | think there is a
lot. In studies that have been done there has been

a whol e series of clinical studies |ooking at
bacterem as with MSSA conpared to MRSA. Usual ly
they are in the hospital a little |onger; they have
had nore antibiotics; they have nore conorbidities;
they are in the ICU;, they have nore devices. So,
think you have to be really careful about trying to
extrapol ate data fromsensitive strains to

resi stant strains.

Li kewi se, | think you have to be very
careful about trying to extrapolate data from one
particular site to another site. Wat happens in
these sites is very conplex. It has to do with the
organi sm the host defenses, the underlying
di seases, etc. Also, for staph. the point that was
just brought up is really inportant because a | ot
of these patients have prinmary or secondary
bacterem as so they seed not only one site but they
are seeing five or six sites, |ike bone disease,
osteonyelitis, epidural abscess, splenic abscess,
etc. and | think it is very hard, particularly with
Staph. aureus, to try and lunp these into a

category so that you could expedite your drug. The
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worst thing to do | think is to expedite a drug and
then have a | ot of caveats that weren't really
under stood, and then you have a | ot of problens
af t erwar ds

So, | personally would be very reluctant,
particularly just using staph. as an exanple. You
woul d have to | ook at each organi sm virul ent
factors, etc. because it varies by different
pat hogens. | would be reluctant for Staph. aureus
to nake those extrapol ati ons.

DR. PONERS: Could | ask another question?
I guess the issue you just hit upon is why we would
like to see sone clinical data for people with
resi stant organi sns as opposed to none. So, the
question we really have is how nmuch. That is
certainly what the fol ks from PhRVA are aski ng us.
How rmuch data woul d one want to see then for the
resistant isolate? Say that it is a given that it
wor ks for susceptible ones?

DR. CRAVEN: | think that is a conplex
i ssue and we probably shouldn't digress, but we can
discuss it separately. | think there are a |ot of
i ssues that have to go into it and then you have to
sort of decide how you do your studies, design

those studi es neasuring those paraneters. There
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are a |ot of paraneters, different surrogate
paraneters. | was going to tal k about pneunonia
tomorrow. There are sonme surrogate paraneters that
are starting to energe. W generally | ook at
outconmes |ike death or clinical cures but there are
a lot of other markers that we should be using in
clinical trials in trying to get this infornmation
and trying to get faster drug devel opment. W | ook
at a lot of variables besides our traditional
out come vari abl es.

DR. TALBOT: | think with the
extrapol ation issue there is one thing that one
woul d need to be careful about, and Dick alluded to
it. It is the attributable benefit. Let's say you
had confidence in your PK/PD driving factors and
you knew you woul d acconplish themin patients with
a susceptible pathogen and with a resistant
pat hogen, both groups sinmlarly, and let's say you
knew that the drug worked very well against
suscepti bl e pat hogens, would you be justified in
extrapolating that information to resistant
pat hogens, and how rmuch data woul d you need?

Well, I think we have said you would |ike
sonme data just to nmake sure that you haven't m ssed

sonmet hing big. But | guess what | caution agai nst
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is that because those patients with resistant

pat hogens are different you can't expect to see the
sanme absol ute response rates. So, let's say your
drug worked 95 percent agai nst vancomycin
suscepti bl e enterococci in the urine, it mght only
work 65 or 75 percent agai nst those that vary
because they are nore likely to have confoundi ng
underlying factors. So, | think one needs to be
awar e about naking a one-to-one conversion in terns
of the expected absolute efficacy rates.

DR. EDWARDS: Yes, Mark?

DR GOLDBERGER: You can inmgi ne, of
course, that our problemis, using the exanple you
just gave, is that 30 percent or so difference
sinmply due to confounding factors, or is it due to
sonet hing el se? You know, we have to try and nake
that judgment since it makes a big difference in
how you ultimately describe a product, say, in
| abel i ng.

DR. EDWARDS: Yes, Richard?

DR CGESSER. | think we all agree that we
woul d all prefer to have patient specific data in
the specific situations that we are tal king about,
but there is a cost and a consequence and that

generally is time. Again, | think Dr. Craig nmade a
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nunber of points. Those patients who have

resi stant pathogens are different in many ways,
such that to design a trial to get at the answer to
the question of is the outcone in those 14 patients
or 20 patients, or whatever, the sane as that which
you saw in the 300 patients you had in your

conmmuni ty-acqui red pneunoni a program you are not
going to be able to answer that. So, there is a
cost entailed and that cost is really waiting.

I guess the question again is how nuch
greater assurance, having waited, do you gain, and
is there another way to approach that accunul ation
of assurance, so to speak, and could that be done?
Let's say there was a critical need or identified
need for a specific agent in a specific
circunstance, one of the ways we heard was that
maybe we can get at this by enriching clinica
trials to select for that population. W have all
tried to do that to a certain degree to this point
and we haven't been that successful. Maybe we can
be nore successful in the future and certainly that
is going to be an issue that we will talk about as
we go on. But could you stage this |evel of
assurance? For exanple, nake an agent available in

alinmted way with a commtnent to supply patients
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specific data as it rolls out, | nean, there are
risks entailed in that.

DR GOLDBERGER: Let ne just say that sort
of our thinking would be, you know, because of this
concern that people with resistant organi sns are
sicker, you take a drug; you get sone resistant
organi sms and you study it in patients with severe
pneunoni a, whether it is hospital- or
conmuni ty-acqui red pneunoni a dependi ng on the
organismin question. You study it, for instance,
in patients who have severe conplicated skin and
soft tissue infections, including people with
significant diabetic infections. You study it in
peopl e, for instance, with intra-abdom na
infections if it is appropriate for the organi sm
As you are collecting organisns you are al so doi ng
somet hing el se, you are fundanentally beginning to
show that across a broad range of seriously il
patients the drug can performwell.

That hel ps you with the idea that even
t hough there may be sone differences in the
resi stant organisns you have at |east got a handle
that this is a drug that you are confortabl e using
to treat severely ill patients. Then | think your

overall confort |level goes up as opposed to sinply
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getting an indication that nmay be | ess chall enging
and then trying to do everything else with a snal
open-1 abel study that has a m sh-mash of patients.
That woul d be, at least ideally, the kind of
perspective that, you know, we would sort of have.

DR. EDWARDS: At this point, in keeping
with the notion of staying on tinme, we are going to
have to suspend the conversation right at the point
where we have gotten a real intensity rolling.

Per haps we can cone back to it after |unch.

Once again, | believe you have a nmap that
descri bes sone suggestions for lunch. For the
peopl e who want to have lunch in the cafeteria
here, at this table, could you please stay unti
the roomenpties out and then we are going to be
escorted as a group. Thank you very nuch, and we
will start again at 2:15

[ Wher eupon, at 12: 05 p.m, the proceedi ngs

were recessed, to resume at 2:20 p.m]
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AFTERNOON SESSI ON

DR EDWARDS: Mark, | had to kind of cut
you of f at the end.

DR GOLDBERGER No, | don't know whet her
peopl e, either fromI|DSA or industry, wanted to
have any further reaction to what | said. From our
perspective, we could envision a devel opnent
programthat would hel p address this issue of the
fact that there are inportant patient factors
associated with having an infection due to
resi stant organi sns by having sonme clinical trial
data in indications in which patients are fairly
ill, and ultimately, in addition to having the
study that woul d support that indication, the hope
woul d be that if you studied several indications
the need to have nultiple studies in any
i ndi cations or, say, in nore than one indication
woul d be significantly reduced. You would be able
to have sone, you know, increased |likelihood of
getting resistant organi sns and, perhaps utilizing
sonme PK/PD data, would feel fairly confortable in
conbi ning the data on those resistant organisns
across these indications and you woul d come up with
a package that was reasonable fromthe point of

vi ew of a pharnaceutical conpany actually being
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able to inplement. It would provide, you know,
useful information froma busi ness perspective;
woul d provide useful data that, when it was put in
product |abeling, people would actually be
confortable that one could state fairly well how
the drug was likely to perform and perhaps address
the issue in a sinpler way to get sone reasonable
data in resistance, recognizing the problems with
trying to do these | arge open-label trials as your
maj or basis of getting data in resistance

i ndi cations which, in the end, sonetinmes | eaves you
with hundreds, if not thousands, of patients and,
yet, difficulty in actually draw ng reasonable

i nferences as to the performance of the product.

The question is whether there needed to be
nmore di al ogue about that because that kind of was
rather a lot right before |unch.

DR. EDWARDS: Yes, Bill?

DR CRAIG | would just say that | think
it is very clear that you would still want to have
PK/ PD data in there because one of the things that
we know is that disease states can alter the
phar macoki neti cs of a drug and change the protein
binding. So, there are a variety of factors that

you woul d want to be able to control for in that
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ki nd of group. So, | think doing PK/PD anal ysis as
wel | woul d be an inportant aspect.

DR. YOUNG Mark, just for clarification,
do you nean that you would be obligated to do one
trial in each of those separate indications so that
the information fromthose single trials would then
be pooled to support statenments regardi ng resistant
organi sns?

DR GOLDBERGER: Yes, in other words, part
of it depends on the product in question; part of
it depends on the kind of indications you are going
to study. |If you are going to, for instance, study
a product for comunity-acquired pneunonia,
hospi t al -acqui red pneunoni a, intra-abdoni na
infection in, say, conplicated skin,
communi ty-acqui red pneunonia is probably the
easi est or one of the easiest of those indications.
You might, for instance, do two trials there and
one trial in each of the other indications. |If one
were confortabl e about the PK/PD across those
different indications one mght easily be able to
synt hesi ze those five studies into getting all four
indications, and if you were able to capture, say,
a significant nunber of resistant organisns, let's

say resistant enterococcus out of the conplicated
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skin, a few out of the hospital-acquired pneunonia
or out of the intra-abdom nal, you mght ultimtely
be able to glean that, perhaps supported by sone
smal | open-1|abel study, as a nore efficient way of
doi ng a devel opnment program

Now, the question is, is that
scientifically reasonable, and is it potentially
something that is desirable fromthe point of view
of the pharmaceutical conpani es who have to
i mpl ement such a progran? Dr. Craig gave one point
about the PK/PD, which | certainly agree with. The
question is are there other comments about that.

DR. EDWARDS: George?

DR. TALBOT: | think that sonething |ike
that is reasonable, extrenely reasonable. Looking
at efficacy against a resistant pathogen is to sone
extent a side question of a traditional devel opnent
program when you are going to collect a lot of data
in a nunber of different indications. | amstil
t hi nki ng though that there are going to be sone
situations where one has a really acute unnet
medi cal need and it would still be highly desirable
to have the option of a very focused and
streanl i ned devel opnent program As we di scussed

in February, one mght envision maybe a total of
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500 patients and extensive reliance on PK/ PD dat a.
So, | amreluctant to let go, if you wll,
considering that latter option, while agreeing with
you that in the forner case that nmakes perfect
sense.

DR GOLDBERGER: Just to follow up on
that, | nean we tal ked about that in February and
the nmodel for the resistant organismin question is
| ooking at what infection it is. This was talked a
little bit about this nmorning. Is it likely to be
found? Let's assune this is a new conpound. You
woul d have to do, | think, a clinical trial in that
indication, first of all to show that the drug was
an effective antinmicrobial in a serious illness.
You woul d get sone data about, hopefully, sensitive
strains of that organism |If this was an
out -of -cl ass issue that would give you some
additional information. You would supplenment this
by some study focused at trying to enroll either
nmore organi sns i n question, whether sensitive or
resistant, or just a small study to try to focus on
getting sonme additional resistant isolates. That
woul d get you, with your Phase | other studies,
probably up to the m ni num nunber for safety but

then you would have to think, well, what are we
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going to say about this drug in the |abeling, and
how ultimately should it be made avail abl e?

Now, if it is an IV only product with sone
toxicities or if it is alittle difficult to
adm nister, in fact, it is probably not that big an
i ssue because the drug's use m ght be sonewhat
limted. So, | think that that is another option,
but one has to | ook very carefully at the product
| abel ing and very carefully about whether there
needs to be any limtation at all on how the drug
m ght be made avail abl e because we are then trying
to do sonething on the barest ampbunt of data
possible in terns of understanding how well the
drug performs as an antimcrobial and what we know
in terms of the safety.

As you point out, if there is a clear
unnet medical need, if it is a serious illness, we
have no other alternative therapies, one therapy
with a lot of resistance, etc., etc., you know, the
trade-of f for those patients in a drug that may not
have safety fully characterized is probably
reasonable. It doesn't nmean you would want to use
it, for instance, on every patient that canme in
with pneunponia. That is the kind of concern that

woul d sonehow need to be addressed.
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1 DR TALBOT: Right. Just to make that
2 more concrete, | am speaki ng exactly about that
3 situation you described and | think the exanple
4 that naybe Dr. MIler gave about the drug for

5 aci netobacter is what | amthinking of, which is
6 that a drug like that was abandoned because, |

7 assume, it wasn't viewed to be econonically

8 feasible to take that anywhere. So, that is the
9 ki nd of candidate drug that | woul d be thinking

10 about for this extrenmely focused program where

11 there woul d be an acute unnet medi cal need. Even

12 VRSA might not neet that criterion. For VRSA you

13 m ght need to have a much nore robust database

14 across susceptible isolates, multiple indications,

15 and then get a VRSA indication on top of that with

16 a nore focused or enriched popul ati on of VRSA

17 cases. That is how !l amthinking of it.

18 DR. EDWARDS: Any other comments? |f not,

19 we are going to nove on to the first part of the
20 agenda for this afternoon, which is entitled

21 regul atory and other incentives in drug

22 developnment. | will begin with Mark Col dberger,

23 from FDA. Mar k?

24 Regul atory and Ot her Incentives in Drug Devel opnent

25 FDA Presentation
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DR GOLDBERGER | will talk about
incentives sort of fromthe point of view of what
we currently, at FDA, have to offer. | know we are
going to hear folks fromindustry talk about
per haps ot her types of incentives. There may be
sone overlap, including incentives that probably
require sone type of |egislation, you know, to
achi eve.

[SIide]

Real i stically, we have obviously tal ked
about the problemthat antibiotic resistance is
increasing. Wat | amgoing to cover here is sone
of our perspective about the issue of facilitating
devel opment of antim crobial therapy for resistance
and related clainms. Qbviously, there is a role,
that we are not going to cover so nuch in this
meeting, for preserving the useful ness of current
and new drugs in terns of their activity, but we
shoul d not forget that this is really ultimtely,
to be successful, a two-pronged approach.

[SIide]

There has been a | ot of discussion about
need for guidances, etc. One thing that actually
surprised ne a little bit at the meeting today is

the idea that if we don't put out some type of
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written gui dance no one will come and ask about a
specific situation, a specific new drug, a specific
organism | do want to take this opportunity to

di sabuse anyone who believes that they are not

wel come to call up to arrange either a pre-1ND
nmeeting, a telecon, submt an | ND dependi ng on how
much data they have, etc., to discuss whether a
particul ar organi smseens to be appropriate for
devel opnment, etc. W do try to provide that

advi ce. That advice has the benefit, remenber, of
being as current as it can be since it will be the
thinking at the tinme that there is comruni cation
rat her than sonething that may have been witten a
coupl e of years ago and not updated. But we do
want to encourage people to recognize that that
type of consultation is available in terns of
dealing with these issues.

We also try, as appropriate, to use our
advi sory conmittee if particular questions cone up
related to certain types of study design in
difficult areas. W have done that with otitis.
We have done it at tines with febrile neutropenia,
and a broad range of things. That is sonething we
intend to continue to use.

In terms of facilitating devel opnent, we
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have sonme pretty well-established tools that exist
and | will try to go through themin the next
coupl e of mnutes--our Subparts E and H fast track
designation, and then | just wanted to say a bit
about exclusivity.

[Slide]

Subpart E has been around for 14 years. |
m ght say for those people who were concerned about
a draft gui dance, Subpart Eis, | believe, 14 years
old and it is still an interimregulation

[ Laught er]

In fact, it had its birthday on Cctober 21
because it was issued on Cctober 21, 1988. This is
for life-threatening and severely debilitating
illness. It utilizes a risk-benefit analysis in
deci si on-naking. | mean, one of the first places
to really talk about the idea of early consultation
and i ncreased comuni cation, even starting before
Phase |--this is one of the places where pre-1ND
meetings first cane from It finally tal ks about
the idea that approval is possible earlier in the
drug devel opnent process basically by the use of
what was then described as Phase Il data.

I think this is very inportant in sort of

setting the standard for applying regul atory
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flexibility during the devel opment and review of a
new product for these types of illnesses. |If you
read through any of the information about Subpart E
you will recognize that it was intended to be
applied fairly broadly in terms of the possible
illnesses.

[Slide]

That was followed a few years |ater by
Subpart H, 21 CFR 314.500. That will be having its
birthday | think next nonth. | think that is
final. Serious or life-threatening diseases. The
i dea was a neaningful therapeutic benefit over
existing therapy. This is where the idea of a
surrogate endpoint that is reasonably likely to
predict clinical benefit really came fromin terns
of the authority to actually use that approach.

I found the discussion today interesting
about surrogate endpoints. On one hand, there was
sone discussion on is a mnicrobiologic endpoint a
surrogate for clinical response. There was sone
di scussi on, yes; sone discussion, no. |If it was,
presumably then it would be okay. | suppose one of
the alternate ways of thinking about it is not
really a surrogate. Actually, the mcrobiologic

response is all that we need. However, if that is,
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in fact, true then it clearly nust be a surrogate
or a predictor because if it didn't predict
satisfactory clinical benefit, then it wouldn't be
all that we need.

I am not sure conpletely about the
di fferences between those two but basically we do
have the option to use m crobiol ogic endpoints in
terns of predicting clinical benefit. That is
truthfully less of a major issue sonetines in
short-termtherapy where you are going to get the
data fairly soon on both. It becane, obviously, a
very big issue with regards to H V where studies
have to be much longer. |t does give us
flexibility certainly in | ooking at the issue, for
instance, in nmeningitis both mcrobiologic and
clinical endpoints, but there it is really a matter
not so nuch of using it as a surrogate but of
under st andi ng how best and nost efficiently to
conbi ne the use of a mcrobiologic and clinica
endpoi nt, rather than not having them together,
j ust understandi ng how nuch data you really need
fromeach. That is areally different issue.

The other things that are covered in this
are the issues of confirmatory trials, expedited

wi t hdrawal , prior subm ssion of pronotiona

file:////[Tiffanie/daily/1119WORK.TXT (184 of 291) [12/2/2002 2:10:45 PM]

184



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

185
material which | don't think we need to tal k about
in any detail today.

[Slide]

This was followed a few years |ater by
fast track which conbines parts of Subpart E and H
It tal ks about a new therapy addressi ng an unnet
medi cal need. It is worth noting again that this
is witten quite flexibly. It is talking about an
unnet nedical need in terns of the drug working
better than previous therapy. It works better in a
particul ar popul ati on than previous therapy. It is
safer than previous therapy. There is a popul ation
that can't take the current therapy because of
i ntol erance, or whatever, and in that situation the
drug offers a benefit.

So, it was designed to be extrenely

flexible. 1 think it is very inportant to realize
that. |If you read through the gui dance about this,
it makes it quite clear about that. It also

includes a provision to accept for review a portion
of a marketing application prior subm ssion of the
conpl et e package

It is also worth nmentioning that there was
talk about if a product cane off the list, the

i nfanous |ist that we tal ked about this norning,
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whether it would get priority review. In general,
the expectation is that a product that gets fast
track designation, and we woul d be expecting that
nmost of these products would be getting it, you
know, the expectationis it will generally get a
priority review. | say generally because
technically you nake the final decision after you
look a little bit at the data when it comes in and
see if basically the drug worked like it was
supposed to. In other words, you can get a fast
track designation literally based on not rmuch nore
than an idea if it is submtted very early in drug
devel opnment. That is, | have a conpound that | ooks
like it would be the first to do such-and-such, it
is possible to get a fast track designation on not
much nore than that. The | onger you wait the nore
i nformati on, not surprisingly, you are expected to
show.

The deci sion about priority reviewis
ultimately made not upon potential but actually
upon results. |If the product perforned well and it
did what was expected of it, you know, the
likelihood is that it will, in fact, get a priority
review. So, that is the issue. But we wll

obviously, work with you as nmuch as possible in

file:////[Tiffanie/daily/1119WORK.TXT (186 of 291) [12/2/2002 2:10:45 PM]

186



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

order to get a satisfactory outcone.

[ Slide]

As far as other regulatory initiatives,
there is exclusivity. There is the orphan drug
exclusivity, seven years of marketing exclusivity
for the compound first for the given indication
The conpound coul d have been an ol d conpound and
doesn't have to have any exclusivity to add this on
top. There is Waxman- Hat ch excl usivity which
attenpts to give back sone exclusivity that was in
part, you know, used during the devel opment of the
product. It is now available for new anti biotics.

I think antibiotics that were not the subject of
regul atory or approval action as of sonetinme in
1997 | think.

Then there is pediatric exclusivity. The
reason | mention that is that it is six additiona
mont hs added on to existing exclusivity. Sone
peopl e have wondered whet her that type of approach
for new antimcrobials or for another drug that a
conpany had in return for developing a |ess
profitabl e new antim crobial would be useful

That kind of brings us to the last, which
peopl e have had a | ot of enthusiasm about, the wld

card exclusivity. That is, you develop a drug that
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doesn't have nmuch of a market and you get sone
period of your exclusivity added on to a product of
your choice which might be a nmuch bigger seller
Basically, that is not currently available. That
is something that would require legislative action
but | have heard at any nunber of neetings over the
years a |l ot of enthusiasmfor having something |ike
that be avail abl e.

[ Slide]

What are the other things that sort of
naturally flow fromthese issues of increased
conmuni cation, trying to take approval actions
earlier on? A basic one, and we have tal ked about
this already, is reducing the size of the clinica
trial program A lot of what we tal ked about this
nmor ni ng, and probably will continue to talk about,
are ways that we can do that effectively, really
focusing on situations where we are trying to neet
unmet medi cal needs of different types.

We al ways have to keep in mind that we are
having to address the trade-off between our ability
to assess effectiveness and the resources required
to performa trial. Fundanentally what that neans
is the smaller the trial sonmetinmes, the greater the

uncertainty about the results. One of the ways to
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deal with that is to | ook across a whole

devel opment program and that can be quite an
effective way of dealing with these degrees of
uncertainty. Wen you only have a single clinica
trial, as we spoke of a little while ago, even with
PK/PD etc., there will always be greater
uncertainty and one needs to accept that in terns
of deciding whether to go forward and in thinking
in terms of how a product ought to be | abel ed.

W talked a little bit, and certainly we
tal ked in February, about the idea of substituting
quality for quantity in at |east sone clinica
studies. That is, the smaller nunbers of the well
characterized patients as opposed to huge
open-1label trials that enroll hundreds or thousands
of patients and, yet, are difficult to draw any
types of significant inferences from

I think that we talked a little bit this
nmor ni ng about strengthening the I ength of clinica
i nference and, a few m nutes ago, the idea of how
studies and data fit together as a package. | do
believe this may turn out to be one of the nost
effective ways to nove forward, increasing the
overal |l efficiency of the devel opment programin

terns of having to get away fromthe assunption
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that all indications are going to require, for
instance, two trials; having a better way of
getting nore useful data about resistant
i ndi cations, etc.; allowing us perhaps as well to
use susceptibl e organisns as well as resistant
organi sns for resistance clains.

I think all those are probably possible.
They have the advantage that although there may be
unresol ved scientific issues, they do not require
any kind of change in our fornal regulations or
certainly statute. These are the kinds of things
that are all possible to do, and | think that is
one of the reasons to probably really be thinking
about them These are things we can do now. These
are things we don't have to wait for additiona
| egi slation. The consequences of the above,
hopefully, will be a way to nove products al ong
faster. There will be sone circunstances in which
uncertainty nmay be greater than we are custonarily
used to, and that is sonething we have to | earn how
to deal with and it is sonmething that at one | eve
we are going to have to accept with regards to
certain new products.

That is nothing new. Certainly, what we

knew about products for H V when they were approved
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1 was nmuch | ess than we are comonly used to, and we
2 were able to live with that even though there were
3 sonme significant toxicities associated with that

4 because of the benefits. Again, if we are able to
5 identify products that are offering genui ne added
6 val ue, the issues of unexpected or untoward safety
7 events will be nore easily dealt with than in

8 situations where the product really represents

9 little change fromwhat is already avail abl e.
10 [Slide]
11 As far as sone of the scientific issues,

12 we have been through these in a lot of detail and
13 there are still some issues, for instance,

14 sometines in definitions of resistance. Wen we
15 were tal king about the list this norning we touched
16 upon the clinical inportance of sone resistant

17 isolates. This is inportant because there will be
18 times when a resistant isolate, although its

19 clinical inportance may be linmited froma business
20 poi nt of view, may be very attractive for industry
21 because a | arge nunber of patients may, in fact,
22 have infections due to that, or the organi sm may
23 occur in situations and indications that are

24 attractive to develop and, truthfully, MRSP is a

25 good exanple since it occurs in upper respiratory
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i nfections which are attractive for nany conpanies
in terms of devel opi ng new products. So, it is
inmportant to think carefully about the inplications
of maki ng deci si ons about the inportance of such

i sol at es.

Finally, you know, is the use of
preclinical and early clinical trial data in
combi nation, | think again we have touched on that
alot. W may need at sonme point need to really
start thinking about the details of this but I
think we have nmade a reasonable start in that
direction. Again, these are all things that are
possible to deal with. W certainly don't need any
additional |egislative authority to nove ahead.

[ Slide]

There are sone linits to our authority
that are worth nmentioning. Remenber, obviously FDA
can't develop a drug. W obviously depend upon
i ndustry. That is one of the reasons for having
meetings like this so we can have a di al ogue and
| earn what the concerns are fromindustry; see what
the issues are in terns of noving forward. That is
why it is extrenmely valuable, for instance, that
the Infectious Disease Society participate so we

get a broader perspective.
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As | said before, new types of exclusivity
such as wild card exclusivity would require new
legislation. Finally, in preparation for David
Cochetto's comrents, just a rem nder that
pronotional clainms are derived fromstatenents in
the labeling. So, we always try to be careful in
terns of what is put in the |abeling because if it
is put in any section of the labeling it can stil
be pronmoted. That is not to say that conpanies are
out there constantly advertising things that have
no relationship to anything, but it is not to say
that that has never occurred either. So, we are
al ways very sensitive about that even though it is
hel pful for us to hear what types of changes and
| abel i ng approaches woul d be of nost val ue.

DR EDWARDS: Thank you very nuch. Next
we will hear from David Cochetto, from PhRVA.
Davi d?

PhRVA Presentation

DR COCHETTO  Thanks for the invitation
to join you today. | appreciate everyone taking
the time to come to this workshop. | think it has
certainly been hel pful so far and | 1 ook forward to
the remai nder of the discussion

[Slide]
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| am David Cochetto. | amin regulatory
affairs at d axoSnithKline, and have been part of
the antibiotic working group in PhRVA for severa
years.

I will try to condense a nunber of ny
remarks since | think we have touched on nany of
these things over the course of the norning session
and certainly Dr. Col dberger just hit on many
things that | can nention, which is good and
heal thy because it basically shows we really are
largely on the sane page in terns of the issues
that we are facing with antibiotics devel opnent.

We all recognize, as has been said
nunerous times, that there are a number of
no- brai ner target pathogens of public health
i nportance for which nmedical need clearly exists.

I think within the industry, those of us who work
in that sector, recognize and struggle with the
fact that discovery and devel opnent of new
antibiotics are at a competitive disadvantage in an
R&D portfolio.

[Slide]

I will just say a couple of words about
that. Wy exactly are new antibiotics at a

di sadvantage in R&D portfolios? W have touched on
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these already today as well. Certainly, nost
antibiotics are used for limted durations of
treatnment as opposed to a nunber of other

phar macol ogi ¢ cl asses. Prescribers are certainly
increasingly trying to avoid non-essential use of
antibiotics to decrease selection pressure for
resi stance and certainly decrease cost of care.
From a commerci al perspective, the growh of the
anti biotics market value is considerably bel ow the
average growth of other classes of prescription
drugs currently. And, there are declining
prescription volunes for antibiotics.

[Slide]

To the last point, | thought | would just
show you sone data that we track wthin our
conpany. This is just one straightforward way to
| ook at the last five years of the prescription
antibiotic market in three major regions of the
world, the U S., Europe and Japan. Basically, if
you i ndex back to 1997 as a level of 100 in all
three regions there is approximately a ten percent
decline in prescription volunmes for antibiotics.
VWhile that is healthy, in a nunmber of respects it
is discouraging to sonme of our conpanies froma

commer ci al perspective and that creates sone of the
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tension that we struggle wth.

[ Slide]

What can be done to position antibiotics
nmore favorably in R& portfolios? A nunber of us
have touched on incentives over the course of the
nmor ni ng, but basically you can consider incentives
intw large pots, if you will. On the cost side
of incentives, we have tal ked about | ooking for
ways to try to increase the efficiency of
devel opnment of antibiotics since ways to increase
ef ficiency woul d obvi ously reduce cost of
devel opment. Certainly, ways of |everaging
i nformati on to reduce nunbers of trials, |everaging
non-clinical and early clinical data, as Dr.

Gol dberger just said, can be hel pful tools in
i ncreasing our efficiency.

The other side of the equation is the
return side. | think several of us have used
various terns for this over the course of the
morni ng. Things that occur on the return side of
the equation are things that froman industry
perspective would reduce uncertainty in devel opnent
and lead to solidification of the sense of return
on R&D investnent in various drugs. | think

today's workshop is actually quite hel pful in that
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regard because it denobnstrates to industry that
there is a receptive environnment for these
products. Both the nedical community and health
regul atory authorities are here today, speaking
about the degree of medical need for a variety of
products in this area.

Dr. Col dberger has just wal ked fol ks
through the application of a number of current
regul atory incentives. Wthin our conpany we
have experience using all of these. There are a
nunber of conpani es here that have experience as
well with Subpart E, Subpart H, fast track
designations and priority reviews. There is
actually fairly substantial regulatory literature
on these things. Suffice it to say, they have been
hel pful in speeding devel opnment of drugs in a
nunber of classes and providing useful incentives,
particularly where you can put nultiple prograns
together so that during the |IND phase, for exanpl e,
you have a fast track designation and you | everage
Subpart E. Then, in the NDA phase you may be able
to | everage both Subpart H and priority review
So, conbining these programs can actually be quite
powerful. W have touched on a nunber of aspects

of clarifying achievable |abeling, and | will say
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some nore about that.

[Slide]

Mar ket exclusivity--1 won't say nmuch about
this. Dr. Goldberger has already pointed out that
clearly it would require legislation. That is not
my forte or the forte of individuals in this room
In terms of extension of exclusivity, | would
certainly agree. | think there is pretty clear
i ndustry consensus that so-called wild card
exclusivity woul d be very appealing and that woul d
be relatively easy to justify, frankly, conpared
with a nunmber of other incentives.

[Slide]

Let's turn to the potential role of a
gui dance because | think devel opnent of a gui dance
is something that actually is within the purvi ew of
this particular group and, as has al ready been
said, is sonething that the Division can work
within FDA to nove forward w thout the need for any
new | egi slation or any new regul ation. FDA s
hi story on devel opnent of gui dance, fromny
perspective, is actually very good

[Slide]

There are dozens and dozens of gui dances

on many, nany di sease states, certainly not just in
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i nfectious disease. Quidance is tricky in that

gui dance is guidance. (uidance is very clear in
that it represents FDA's best thinking at that
point in tine, and certainly the burden is on the
sponsor organi zation to check in with FDA on a

real -tine basis as drugs cone forward, potential
drugs cone forward, to assure that any nore

cont enporary thinking beyond draft gui dance or
current guidance is incorporated into the sponsor's
thinking. As | said, there is a whole range of

gui dances and nmany of them | think have really been
very, very val uable for devel opnent.

There is not a current guidance that
explicitly addresses devel opment of antibacterials
for treatnment of resistant pathogens. | know the
Division is interested and, in fact, has probably
started in this direction. The bottomline of the
val ue of a guidance is that it would reduce
uncertainty in the mnds of sponsors. Cearly, it
woul d not be a guarantee but woul d reduce
uncertainty to sone extent around things |ike
regul atory expectations; the degree of investnent
needed to work in the area. It would be one gauge
of the degree of interest in the nedical scientific

community in noving the area forward and,
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hopefully, could provide a certain degree of
transparency regarding | abeling expectations and
potentially Phase IV activities, particularly in a
Subpart H kind of paradi gm

[ Slide]

I have touched on these points already.
think Dr. Goldberger as well has. | ambasically
just reiterating that a guidance can certainly be
an incentive to sponsor organizations so | won't go
further into that.

[ Slide]

Let me switch to ny final series of points
really around the potential to address in a
| abel i ng gui dance a hi erarchy of nedical scientific
evi dence that could potentially be translated into
a hierarchy of |abeling | ooking across the
m cr obi ol ogy section, clinical pharmacol ogy
section, indications, obviously adverse reactions
and ot her conponents of |abeling. Mark is
absolutely right that labeling translates into the
conpany's clains about the product that can be
communi cated in other forns of |abeling and
certainly product advertising as well. So, that
clearly states why it is inportant to sponsor

organi zations. Labeling has been used historically
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as a tool to provide incentives for other classes
of drug devel oprent .

[ Slide]

I think the question for many of us to
think about is what is our view about that. Wuld
we support inclusion in FDA gui dance of sone
hi erarchy of | abeling outcones based on a hierarchy
of evidence of activity and efficacy against
resi stant pathogens as outlined in sone scenarios?

[Slide]

These three scenarios | have given you
represent extrenes of a spectrumin a sense. They
are certainly not all-inclusive by any neans, and
actually they have all been di scussed essentially
already in the dialogue this norning.

The first scenario is on the linmted
evi dence end of the spectrum where the sponsor
organi zation has data on in vitro susceptible
clinical isolates to the antibiotic, and
performance of those clinical isolates with other
antibiotics as well.

[Slide]

In fact, currently it is the case that
such data are presented in the mcrobiol ogy section

of labeling, typically under the statenent that |
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am showi ng here in quotes, that the following in
vitro data are available but their clinica
significance is unknown. The effectiveness of drug
Xin treating clinical infections due to these
organi snms has not been established in adequate and
well-controlled trials. So, there is sonme effort
to put the in vitro data in perspective, that
clearly there have not been substantial clinica
trials conducted; the data are what they are with
their limtations.

[ Slide]

A step up fromthat, in a sense, could be
to supplenment in vitro data by various PK/ PD
i nformati on where the sponsor woul d present data
denmonstrating a PK/PD rel ationship in humans that
is applicable to the resistant pathogen of
i nterest, hopefully, thereby showi ng a reasonabl e
|ikelihood of clinical benefit in patients with the
infection due to the resistant pathogen. For
exanpl e, the mean serum drug concentrations
associated with benefit in an appropriate ani nal
nodel are, in fact, achievable in humans with a
particul ar dosage regi nen.

[ Slide]

One of the possibilities--essentially |
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have mirrored the kind of |anguage that was
attained in the ciprofloxacin | abeling for
post - exposure treatnent of inhalational anthrax, in
the paragraph in the mddle. Again, | think this
is an extension of some discussions this norning
where the key phrases would be that drug X has been
shown to be active against pathogen Z both in vitro
and by use of serum drug concentrations as a
surrogate narker.

In the final, the yell ow phrases, that
serum concentrations of drug X over tine in humans
serve as a surrogate endpoint that is reasonably
likely to predict clinical benefit and provide the
basis for this indication. Direct evidence of
clinical efficacy is not yet avail able.

So, | think part of the discussion we
shoul d have is are there situations where actually
obtaining that direct evidence in clinical trials
coul d reasonably be pursued followi ng an initial
approval for this limted indication

[ Slide]

The final scenario is, in part, one that
has been done for a few conpounds where clinica
efficacy is denpbnstrated. W began a conversation

in February, and Mark just alluded to the potential
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to show clinical efficacy of a drug in a reasonably
smal | nunmber of well characterized cases with an
infection due to a particular resistant pathogen,
probably recruited into a catch-all type of
protocol. W have had sone di scussion, and

suspect we will have nore discussion about the
appropri at eness of pooling evidence across nultiple
rel evant body sites, hopefully, with supporting
PK/PD i nformati on. That type of scenario would
probably lead to the broadest type of |abeling
statenment where there is explicit |anguage in

| abeling around the clinical indication that is
sought due to that particul ar pathogen

[ Slide]

In summary, | think we have recogni zed
that antibiotics are di sadvantaged currently in an
R&D portfolio. Regulatory incentives and ot her
incentives are needed to stimulate continued
investnment in this area, particularly for drug
resi stant pathogens. WId card exclusivity and new
gui dance woul d provide incentives to the extent
that they are both marketing, comrerci al
incentives, and a new gui dance woul d be an
incentive in terns of reducing uncertainty in the

ar ea.
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Clearly, durable nedical interest in this
field in the devel opment of new antibiotics is in
itself, in nmy view, a very inportant incentive and
to the extent that the agency, PhRMA, | DSA and
ot her professional bodies continue to focus on this
topic, | think that alone will foster increased
di scussi on wi thin pharnmaceutical companies for
taki ng harder | ooks at these targets.

Let me stop there, Dr. Edwards, and turn
to Dr. Tally.

DR. EDWARDS: Thank you very much. Dr.
Tal ly?

Bi ot ech Presentation

DR. TALLY: Looking at incentives is kind
of trying to think out of the box froma biotech
poi nt of view

[Slide]

Bi g PhRVA al ready has adequate funding
fromlarge portfolios of nmarketed products and they
are able to pick and choose and have the resources.
We have heard that antibiotics have to fight for
those resources but there are a | ot of people
sitting around the table that have been very
successful in getting those funds. Wat we are

hearing is that nore of the antibacterial units are
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1 actually being spun out. So, | think we are going
2 to have a lot of conpany out in the biotech area in
3 devel opi ng antim crobi al agents.

4 W have a different set of issues. W

5 have to go out and raise noney and we have to do it

6 invery difficult tines. So, there are a nunber of
7 i ncentives that nmay be devel oped to all ow conpani es
8 in the biotech sector to access nore funds. |

9 think we have tal ked about expanded access in which
10 you have a drug that you know is working in an area
11 and you can have expanded access so there will be
12 sonme noney coming in to the conpany. W have
13 al ready tal ked about the expedited review and
14 pat ent -t erm ext ensi on has been tal ked about. You
15 have the Waxman- Hatch Act and there are others.

16 But | think what we can do is also | ook at
17 sone funded consortiunms. The nodel is in cancer

18 and AIDS. There is a |ot of governnent noney put

19 into these to establish investigators with

20 different groups. |In cancer there are a nunber of
21 these groups which facilitate doing the clinica

22 trials.

23 When we were | ooking to think out of the
24 box I got the |legal counsel involved and our CFO

25 i nvol ved, and they canme up with the idea of getting
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| oans. Right now, the biotech industry, if you go
for a loan to a funding agency you are at very high
risk. |f the pharmaceutical conpany goes you are
not a high risk. So, a biotech conmpany has to pay
a lot of nobney to get a loan froma private bank.

Wel |, there are government projects, |oans
or governnent guarantied | oans out there, and there
were two nmodel s that were brought forward
Probably one of the npbst successful nodels is the
nmodel to induce honme ownership, which was
determ ned a number of years ago to be a very good
thing for the American econony. The gover nnent
then forned a couple of conpanies called Fannie Mae
and Freddie Mac. What this did was guarantee | ow
| oans, or actually loans to returning servicenen at
no interest rates. That pronpted trenendous hone
ownership, which in the United States runs upwards
of 70 percent. That sane thing was actually done
in England to increase home ownership about 15 or
20 years ago through another |oan process.

So, it worked. What did it do? It
stimul ated the econony, nore home building. It
i ncreased people's pride in their hones and really
is one of the engines that has driven our econony.

Can this type of program be put together where
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bi ot ech conpani es can go and get a | ow interest
loan to carry out their clinical programns?

There is actually another nodel out there.
It is called small business |oans. But nost
bi ot ech conpani es that have a drug that they are
bringing into devel opnment are nuch too big to
qualify for that particular type of |oan. But
since the nodel is already out there | think it can
be tal ked about. Both of these would take,
obviously, legislative approval to do it, and the
guarantied loan is, of course, repayable upon
commerci ali zation of the agent that you are going
out for. So, that is one of the areas | think we
could work on froma biotech view | know the bio
group is looking into | egislation for sone of
t hese.

[ Slide]

There are three other areas | think that
the biotech can look at. One is tax credits or
deductions. R ght nowin the United States it is
only valuable to profitable conpanies. Mst
bi ot ech conpani es have been | osi ng noney for years
and having to go into the public market.

There are two things that can be done with

tax credits. The first one is to extend the period
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1 for tax loss carried forward. That would nmake a

2 company that is about to bring a drug onto the

3 mar ket pl ace be able to becone profitable quicker by
4 appl ying those types of carried forward tax | osses.
5 Right nowthe limt is seven years. It is about as
6 long as it takes you to develop a drug so just when
7 you have the drug your tax credits drop off the

8 preci pice and they are not worth anything. So,

9 that could be one |egislative thing.

10 The other is transferable tax |osses.

11 There are such laws in Europe and in Canada where a
12 conpany that is not profitable can sell their tax
13 | osses to another profitable conpany at a di scount
14 rate to raise noney that way. This would take a

15 | egislative nove in the United States also but it
16 is something that | think bio is working on right
17 now with.

18 We know there are targeted grants out

19 there. SBIRs, | amsure nost biotech conpanies
20 have them W have tal ked about CRADAS at the
21 i nter-agency task force neeting about a year ago,
22 but the problemw th CRADAS is that the conpanies
23 | ose control and it takes forever to get them
24 approved and you can't keep up with your tine |ine.

25 So, | think we | ooked at CRADAS for fundi ng Phase
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and Il studies. W need to streaniine the process
and not lose total control of how to conduct these.

Finally, my legal counsel threw out that
maybe the governnent can give rebates on
successfully completed studies, but if | get a
successfully conpleted study | can go out and raise
money and probably don't need the rebate with it.

These two slides are just trying to think
out of the box on some of the different ways that
the biotech industry would | ook at getting
incentives to continue the drug devel oprment in
times of short cash. Thank you.

Di scussi on

DR. EDWARDS: | want to thank all three
speakers for thoughtful and very nice discussions
inthis area. W have a few nminutes to open the
i ssue up for discussion. Does anyone have a
comment they would like to start with?

DR. PONERS: Can | ask a question, Jack?

DR. EDWARDS: Yes.

DR PONERS: Dave, could | ask you a
question about sone of the proposals you put up on
your slides? One of the things | think we heard a
couple of tinmes this norning was the idea that

eventual ly clinicians would like to see how the
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drug perforns in people and get that clinical data,
whi ch was the third proposal of your three things.

I amjust asking this as a question, if a conpany
were to get in their label that the drug has
activity in vitro and it goes on the m crobiologic
list, is that a disincentive for the conpany then
to pursue getting that clinical data down the |ine?
In other words, one could imagine that a
pharmaceuti cal representative walks into a doctor's
of fice and says our drug has "activity" against
thi s pathogen, which m ght then be perceived by the
clinician as this drug works in clinical disease.
So, is it a disincentive then to get that future
clinical data from patients?

DR, COCHETTO | will comrent and with ny
two col |l eagues on the right we represent three
compani es and they may want to comrent. | guess
there are two things | can say about that. On the
one hand, | suspect it is not a disincentive to
have that in | abeling because at the sane tinme | am
pursui ng that, for exanple, on a GSK product
Richard is pursuing it at Merck, in an ideal world,
and Roger is pursuing it at BMS, and a number of
ot her conpanies, and ultimately | think we are

probably also all pursuing clinical evidence. So,
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in that type of step-w se progression | don't think
it is a disincentive in that | think we would want
to be noving forward. Recognize that the ability
to really inpact practitioners based on in vitro
data alone is going to be somewhat |imted.

Al though it is helpful in an arena where probably
there aren't very many therapeutic choices,
ultimately the clinical data is what is going to be
nmore inpactful. That is one conment.

The second comment is that to some extent
it depends on some of the regulatory mechanics. |
mean, if that target pathogen were sufficiently
i mportant that the sponsor and the agency were
willing to engage in trying to nove that
regi stration sooner in tine, one of the ways that
could be done is to | ook at the Subpart H
provi sions where delivery of a certain anmount of
clinical evidence would actually have to be
presented as confirmatory dat a.

Those are two coments. | don't know if
you, gentlenen, have others.

DR ECHOLS: Actually, | think it can be
controlled, | nean, either as a Phase |V conmtnent
to provide clinically relevant data and failure to

do that would result in renpval of the information
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fromthe in vitro section. | mean, there is an
appropriate stick to go along with the carrot. |If
it is just in the mcrobiology |abel you can tal k
about it to physicians or point it out to
physi ci ans but you can't use print pronotion or
sonet hing like that.

| think your point is a very good one
because initially when you said that | was
t hi nki ng, boy, mnmy marketing people, they could use
that. They could say, you know, well, in vitro it
is 100 percent effective and in the clinic it may
only be 50 percent effective, and they say we don't
want the clinical data in the label. But | think
there are ways to control that.

DR CESSER. | agree with everything that
has been said and | think the issue is really what
you are hoping to acconmplish with that information
and how you want to manage it. |If there is value
in having that information in a prelinminary state,
then you want to manage how that information is
going to be dissenmnated and | think that is the
responsibility that the sponsor and regul atory
agenci es work together on. Even though we sit at
this table together, |I think conpetitionis a large

component of what we do as well
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DR EDWARDS: | would like to nmake a
summary statement for the nmoment and then ask the
| DSA people to coment. Dr. Gol dberger very
beautifully described what the mechanisns are for
i ncentive devel opnent that exist currently. | wll
take the prerogative to say that nuch of what we
are tal king about this norning and will continue to
talk about is a way to | everage those to the
absol ut e maxi mum

However, | believe they are failing for
the most part, those that exist at the present
time, as we are each day hearing of a new sort of
withdrawal fromactivity in this area. Actually,
today is where we are at a point where we have
heard runors, although nothing published, of
anot her mmj or pharnmaceutical conpany | eaving
anti-infectives, and there was a very interesting
address in "The Washi ngton Post" yesterday about
the critical nature of this issue that touches on
anti-infectives as well.

It seenms to ne that the discussion that we
are having nowreally is nore focused towards a
more sort of global approach to the incentive which
i nvol ves | egi slation changes. Before actually

asking the I DSA fol ks about this, | would like to
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ask both David and Frank what woul d be the nost
powerful incentive, or if they can in some way rank
order for us sonme incentives at this nonent that
woul d really nake a difference and stop what we
perceive as a very dangerous trend that is
occurring at the present tine. David, could you
comrent on that?

DR. COCHETTO | amjust huddling with ny
two col |l eagues here, to the right. W have a
consensus of three conpani es anyway, and | suspect
it would be a broader consensus that probably at
the top of that |ist would be so-called wild card
excl usivity which, obviously, would require
| egi sl ation.

Beyond that, Roger's group and the group
that | ampart of work in the HV area as well. M
own perspective is that, as Frank nentioned, the
i dea of funded consortium has certainly been
| everaged to the advantage of the H'V comunity.
can't speak from personal experience about the
oncol ogy area but certainly in the HV area | would
support that proposal

| actually, personally, do not disniss the
things that are within the reach of this group.

do think talking further about the regulatory
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approaches that Dr. Gol dberger summari zed does have
merit. | don't think we have fully explored the
limts of what could be achieved through those. To
go back to sonme of his remarks, | think our
experience has been that those prograns are really
quite flexible and, depending on the sponsor and
the Division's creativity, | think there is nore
that could be achi eved through those existing
programs. | think a guidance could build further
on that. | will stop there

DR EDWARDS: Frank?

DR TALLY: The wild card exclusivity for
a biotech conpany with one or two products woul d
not be a major advantage for a biotech conpany, but
I would say an exclusivity like that--you could
apply it to that one drug if you could get it for
that one drug. So, | put that at the top al so.
For biotech conpanies, and it sounds |ike we are
going to be joined by nore conpanies coning out of
PhRMA- -

DR COCHETTO Sorry, Frank, before you
| eave wild card exclusivity, one of the ideas
floating around is that if you devel oped a product
in this area you would obtain the wild card. So,

part of your |icensure agreenent, if you were
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partnering with another conpany for your product
distribution, would be that you could trade that to
anot her organi zati on.

[ Laught er]

DR TALLY: That would be an incredible
advantage for a biotech conmpany. | wasn't even
t hi nking al ong those lines. | would be. But for
bi ot ech conpanies it is the need to raise
i nexpensive noney. So, | think the transfer of tax
credits and the governnent guarantied | oans nmay be
the area where you can raise funds to carry out and
be able to supplenent the funds that you have.

We have just borrowed six nmillion dollars
froma bank and we have to |leave three nmillion in
escrow, believe it or not, because we are a high
ri sk conpany. |If you had a Fannie Mae or Freddie
Mac | oan you woul d have the whole six mllion

DR GOLDBERGER: Can we wite you a letter
of recommendation?

[ Laught er]

DR TALLY: So, that is one of the
problenms with high risk conmpanies but | think there
are ways to build those in. But | think everything
we have been tal ki ng about today goes right al ong

with all the incentives that we have with
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streamn i ning the devel opment by this dial ogue we
are havi ng over these two days.

DR, EDWARDS: Realizing how difficult a
question this is for the IDSA current president and
current past president, would you reflect on the
incentive issues because really we have tal ked
about all of themand they are going to require
some sort of legislative activity?

DR SCHELD: Well, | amnot surprised that
wild card exclusivity is appealing. | certainly
woul d feel the same way if | was in the shoes of
the individuals around you, Jack. | don't know,
and | doubt that anybody over here, except perhaps
George, knows enough about all of the regulatory
provi sions that we have gone over this afternoon to
know how you woul d choose anong all of them and
prioritize them but it seemed to me fromthe
things that Frank brought up that the funding
consortium as we watch how ACTG wor ks and ot hers,
as well as the Fannie Mae, Freddi e Mac paradi gm
have a |l ot of appeal. | think if they need the
hel p and the backing of the ID community to try and
put some of those things through, we would like to
tal k about it.

DR. G LBERT: Just to anplify, | agree
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with what was just said and we have a public policy
conmttee of the IDSA and we have an antim crobi al
use commttee. Advocacy is one of our prine
strategi c objectives. W feel that the inpending
shortage of crucial drugs is terribly inportant.
That is why we are here. So, | think we just need
to be educated in this prioritization. That is
key. | mean, if we are going to help advocate if
this cones to legislation, we need to have the

col | eagues who are nenbers of | DSA but also work in
the pharmaceutical industry help us with that
advocacy.

DR. EDWARDS: | woul d just nmake a comment
fromthe perspective of the public policy
committee. | really think that we need to begin
t hi nki ng about the issues regarding exclusivity as
attainable goals in terms of changing the
legislation. This neeting is very helpful to us in
order to develop strategies to carry that notion
forward, that is ultimtely changing | egislation,
and we need every piece of background we can get
because attaining those goals will not be easy.
There is absolutely no question about that.

DR G LBERT: Jack, | am sure you agree

that we ought to nmaxim ze everything that Dr.
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CGol dberger outlined because the |egislative process
is going to take a while, even if one is going to
be successf ul

DR. EDWARDS: Absolutely. Ooviously,
there is a lot of roomfor maximzation within that
area. David, | was very happy to hear you coment
positively regarding the roomwe still have
available in the structure that does exist at the
present tinme. Roger, you were going to nmake a
comment ?

DR. ECHOLS: Wen FDAMA went through the
| egislature and pediatric exclusivity becanme |aw, |
can't think of anything that has had a greater
i mpact on big PhRVA at least in terms of orienting
people to do specific tasks. It was just
incredibly powerful. It was as close to a
no- brai ner, no need for discussion decision-naking
process that | have ever seen. Again, | amjust
not sure that IDSA or even FDA is aware of how
i mpactful that was.

It is a dangerous thing too because
think once the issue of patent exclusivity is out
in the nedia there are al so those who want to take
shots at that and don't necessarily understand al

the rhynme or reason. Even if |IDSA and FDA
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supported it, | amnot sure how viable it would be
in the legislation but | just want to nake sure
peopl e know how powerful a tool that was to really
make thi ngs happen.

DR. EDWARDS: Yes, Dave?

DR. G LBERT: Mke and | are sharing our
angst, which is nostly out of ignorance. | guess
don't understand why we are pushing or why a | ot of
fol ks are attracted--you are not pushing but why
you are attracted to the wild card exclusivity.
You are saying the pediatric exclusivity was so
successful so why not exclusivity for a new drug
active against one of the resistant organi snms on
the hit list? It just seems |like the politica
flack is going to be unbelievable. [If I am
swappi hg exclusivity, you know, for a hypertension
drug versus an antim crobial--

DR ECHOLS: First of all, the pediatric
exclusivity was sort of tacked on the big noney
makers. So, the drugs that we are tal ki ng about
now for niche needs are not going to be big noney
makers in and of thensel ves, otherw se we woul dn't
need incentives. The incentive for pediatric
exclusivity was to do clinical trials and provide

PK data in children where there was really no
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return on investnment necessary. There was a drug
that got pediatric exclusivity | think for
chol esterol lowering. | mean, that is not a big
market in kids. But the incentive to do that was
wi t hout a thought because the drug already was a
bl ock buster.

But we are not tal king about bl ock
busters. But | could foresee, you know, to
devel oping a drug for tubercul osis which, to ny
know edge, no one in big PhRVA is really |ooking at
actively, but if there was a wild card attached to
devel opi ng a new drug for tubercul osis and you got
si x-nonth exclusivity on the drug of your choice,
that would be a pretty big incentive.

DR CESSER. It just allows for a
redistribution of the focus of resources within a
company. As | said, antibiotics are at a
di sadvantage relative to other products and that
is why it was such a sinple response, because the
val ue of those other products is greater.

DR DERESI NSKI: M guess is that what
David i s concerned about is the potential PR
aspect, and | think that the answer is that this
requires an educational programfor the public to

understand that we have a | oom ng di saster and that
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this is a means of dealing with it.

DR. ECHOLS: If the inpetus for this cane
fromthe IDSA and the FDA with really no | obbying
on the part of industry, that could present a very
different picture than if industry was trying to
| obby for it, and I am not aware that anybody is.
The first time | thought of wild card was an idea
that Mark Col dberger gave ne nany years ago when we
were tal king about TB in a public forum

DR SCHELD: | don't think we should |ose
sight also of the possibility for funded consorti a.
That has a | ot of appeal because fundamentally the
menbers of the I DSA, many of them work in groups
of that nature and try to get new scientific
information out there while, at the sane tine,
addressi ng an inportant public health problem
would be willing to say that antimcrobia
resistance is in the sanme order of magnitude as HV
and sone of the other diseases we have tal ked about
today. We already brought up TB and we m ght as
wel | think about antimalarials. There may be a way
of addressing it that way through the nenbership of
the 1 DSA whi ch has considerabl e expertise in
approaching NI H and ot her fundi ng agenci es about

this type of issue.
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DR EDWARDS: W woul d have the sane sort
of potential with not only the funded consortium
but also the SBIRs and t he CRADAS perhaps in naking
those nmore user friendly to industry.

DR. SCHELD: | amvery famliar actually
personally with SBIR and STTR | think probably
nmost smal | bi otechs have been very aggressive in
approachi ng that nechanismfor funding. | don't
know much about CRADAS and | would like to know
more, and nmaybe this will be a side bar
conversation | will have with Frank.

DR EDWARDS: Well, this was a very
interesting discussion with sone great ideas.

There is | think a bit of a call for a challenge to
sonme of us interested in this, particularly from
the I DSA standpoint. Unfortunately, we are going
to have to | eave this part of the discussion at
this tinme but | hope that outside of the neeting we
wi |l have a chance to pursue this nuch further. |
am now going to turn to the issues regarding
non-inferiority margins in clinical trials. W are
alittle bit behind tine but | think we are going
to catch up. W need to just start right off with
George Tal bot, who will begin this very interesting

di scussi on.
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| ssues Regarding Non-Inferiority Margins in
Clinical Trials - IDSA Presentation
DR TALBOT: Thank you, M. Chairman and
Dr. ol dberger. Thank you for the opportunity to
speak today, and Dr. G lbert who is now absent,
thank you as well.
[Slide]
| agree with the chairman that the |ast
session was extrenely interesting but | have to say
that even though | am an ex-clinician, ny remaining
clinical acunen detected a slight waning in the
el ectric current throughout the roomhere, the
onset of a certain |lassitude, at least in sone
menbers of the audience. | wish Dr. Wenzel were
here because he coul d have perhaps taught us
sonet hing about the attributable |assitude in the
room | was trying to think this through and somne
of it certainly could be postprandial |etdown and
that is probably a fairly sizeabl e amount of the
| assitude, but sone of it probably is the thought
why in the world do we have to tal k about delta
again. | think our chairman indicated that maybe
we should tal k about delta a little bit nore
qui ckly than we were planning to, to begin wth.

Wth that in mnd, | will try to speed things
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al ong.

[ Slide]

I will start with describing for you the
approach | will take in this discussion. First of
all 1 amgoing to identify some questions on
delta-rel ated issues which are relevant to
clinicians. By way of a QA type session, | am
going to provide sone answers and possi bl e
solutions to these questions including, in
particular, information that clinicians would find
useful with regard to this issue, and al so how this
i nformati on could be nmade avail abl e.

I want to warn you right off that what |
am not going to tell you is what the delta should
be for each indication. So, don't get too excited
just yet because | think we will have a chance to
talk about it. The other thing you may be
wondering is why in the world | amtal ki ng about
this, of what interest it is to clinicians. |
happen to be able to blame Dr. Powers for this
because when | spoke with himabout what | shoul d
address in ny topics today he said, well, tell us
what clinicians think about these things and | did,
in fact, make an attenpt to validate sonme of these

points with my current clinician colleagues at
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| DSA.

[Slide]

By way of background, since this is the
first discussion of this session | thought | should
mention a little bit about delta-1 and delta-2, and
I would Iike to thank Dr. Powers again for
clarifying sone of these concepts in an excellent
presentation at | CAAC. Ohers, including Drs.
Tenpl e and El |l enberg, have witten about this
el oquent |l y.

A delta-1 is the estimte of the advantage
of a standard therapy over placebo. Delta-2 is
general ly what we have been concerned about in the
February neetings as well a little bit today, and
that is the maxi mum acceptable | oss of efficacy of
a new therapy over the standard therapy. So, when
we are tal king about the delta we picked for HAP we
are tal king about what is the naxi num accept abl e
| oss of efficacy for the new drug over the
st andar d.

For any given indication delta-1 is
usual Iy determ ned fromhistorical data. | say
usual Iy because in anti-infectives there is not a
pl acebo arm Delta-2, which has been a sonewhat

nmore contentious area, is ideally set only by
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clinical judgnment. That is, what amount woul d we
be willing to give up in terns of efficacy but
there are substantial pragmatic considerations,
specifically sanple size

[Slide]

Here is the first of ny clinician queries.

I sort of toned this down because what | really
wanted to say is, you know, "what the hell are
delta-1 and delta-2?" | thought about "what the
heck are delta-1 and delta-2" but | trimed it down
to this for public consunption. | think it really
is an inportant question. | nean clinicians don't
necessarily understand these comments and they may
think why do | even need to know about then? Wy
are these relevant? After all, FDA is approving a
drug, therefore, it must be good enough for nme to
use for my patients

I think the answers to these things are
several -fold. First of all, infornmed clinicians,
those here today and others, are aware that these
two concepts dramatically affect both the
availability and the risk-benefit of new
antimicrobials. These are key concepts driving
what drug conpani es study, how they study them and

what regulators can or cannot give us. So, | would
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submit to you that further user education about
deltas is inportant. The goal there is to
di ssem nate know edge to these users to inprove
treat ment deci sions.

Wth regard to delta-1, it is a question
of, well, how does this new therapy stack up
relative to placebo? For delta-2 it is if | use
this new drug, how nmuch loss am | potentially
havi ng here over what | woul d have used ot herw se.

[Slide]

Query two, in what infections is the
efficacy of antimcrobial therapy no better than
that of a placebo? Wuld that be true for ABECB?
For acute bacterial sinusitis? | would like to
know because | have been prescribing these drugs
based on the prenise that they have activity and
they help. |If they don't, | would like to know
t hat .

So, | think that clinicians, if they
t hought about it, would want information from
pl acebo-control | ed studies of self-resolving
infections. The goals here would be to better
define delta-1 for a given indication such as those
mentioned, and al so specifically to inprove patient

care by defining when antinicrobials confer no
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benefit.

[ Slide]

O course, in taking such an approach one
has to nmention that placebo-controlled studies of
antincrobial therapy nust include several aspects,
first of all and forenobst, patient safeguards so
that in any of these indications that | nmentioned
certainly there would have to be no risk of serious
sequel ae if antimcrobial treatnent was del ayed or
om tted.

Anot her inportant issue with respect to
definition of delta-1 is what are your clinica
endpoints going to be. | would submit that tine to
symptomresolution is a valid endpoint, as nuch as
cure is. This is something that | discussed with
John prior to today's neeting.

Finally, any studies to elucidate delta-1
or the advantage of a new therapy over placebo have
to address rel evant patient and di sease
subpopul ations, really what clinicians are going to
see in practice because if the studies don't |ook
at those patient popul ations the results are going
to be neani ngl ess because the clinician is always
going to be tenpted to say, yes, | know about that

study but my judgnent and ny experience for ny
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patient means | should give the antibiotic anyway.

[Slide]

Anot her inportant point, which Lou Rice
actually nade ne think about, is reflected here.
would like to be confident that a new antibiotic
for severe infections isn't neaningfully |ess
effective than what | already prescribe. | amsort
of assuming that FDA is taking care of that but how
is "nmeaningfully" defined for approved drugs?
Where would | find that information and how woul d |
know?

That raises the question of whether the
| abel should communicate to sone extent the |eve
of statistical confidence in the results of the
studies leading to FDA approval. | | ooked through
a few of the recent labels and | think there is one
anti fungal where there was a point estimte and
confidence interval given, but for the
anti bacterials there were point estimtes given of
response rates but no confidence intervals and
not hi ng about how the trial was sized and the type
of benefit that could be assured. So, that is a
question that | would pose to the group

[Slide]

Ah, the deltal A clinician mght ask
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shoul d the new antim crobial always have to pass
the delta hurdle to garner an FDA approval. It is
my opi nion, and not the | DSA nenbership's opinion
necessarily but it is ny opinion that this hurdle
shoul dn't necessarily have to be surmounted for the
situation of the streanlined devel opnent program
for an acute unnet nedi cal need, for exanple,
specific nulti-drug resistant pathogens. | think
the anal ogy there also might be the anthrax exanple
menti oned previously. There nmay be sone situations
where the medical need is so great that you don't
require that a formal hurdl e be achieved.

On the other hand, | think nobst clinicians
would Iike to have a fair amount of certainty that
when a drug undergoes a traditional devel opnent
programwith nmultiple indications an appropriate
delta is applied, or a process is applied, and that
that shoul d be feasible given that the goal will be
to accrue a robust efficacy and safety database.

[ Slide]

That is all fine you say but, as a
clinician, what | see is that there is a severe
drought of information on utility of new
antimcrobials in many of the nobst clinically

concerning indications. It is not clear to me, as
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a clinician, why this is. | mean, it is clear that
there is a nedical need; why are there no data?

I think partly this is due to an indirect
rel ationship between infection-related norbidity,
on the one hand, which is what concerns clinicians,
and the feasibility of subject recruitnent into
clinical trials.

[ Slide]

| have tried in a totally non-scientific
way to illustrate this on this slide. |If you |ook
across the top, | have illustrated recruitment in
the non-quantitative terns of easy, noderate and
difficult. On the left side | have nmentioned
patient nmorbidity as high, mediumand |ow. You
could try to attach nortality rates on the left
side and say that lowis less than 5 percent,
mediumis 6-15 and high is above that. | amsure
you could al so apply sonme netrics to the top row.

| sat down and | tried to fill this in
and, if you |l ook over here, | really couldn't cone
up with any indications which are easy to recruit
and inexpensive to recruit but had a high
morbidity. Simlarly, there aren't too many that
are difficult to recruit but have a |l ow norbidity.

Most of themfall into this axis right here,
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rangi ng from sonething |ike unconplicated skin and
skin structure infection, on the | ower |eft side,
up to these problemindications, on the right.

[Slide]

So, what are the problemindications?
think, and ny col | eagues here today agree, these
are really anong the nost clinically concerning
i nfections and, yet, here exactly is where there is
difficult recruitnent but with the problem of high
morbidity and nortality--endocarditis, nmeningitis,
osteo, sone types of invasive fungal infection,
resi stant pathogens, HAP to sone extent, and a
nunber of the pediatric problematic infectious
di seases. So, here are indications where data are
needed but it is not con ng.

[Slide]

As a clinician, you mght take a pragmatic
approach that for these probleminfections isn't it
better to have sone clinically neaningfu
i nformati on rather than none, and have it sooner
rather than later. | nean, give ne sonething that
has been vetted by an i ndependent scientific body
like the FDA, and let ne know about it in that
context so | can have that information to help ne

gui de treatnent decisions when no other information
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is avail able.

[ Slide]

So, the question that arises is why not
provide information on just bacteriol ogi c endpoints
for these probleminfections? This data is
useful --cl earance of bacterem a, for exanpl e;
cl earance of bugs from CSF. There are sone
limtations but that would be useful. | think that
is true but, indeed, the limtations should be
hi ghli ghted. Specifically, as we nmentioned, if you
| ook at just mcrobiologic endpoints there will be
limtations on what you can deduce from
correspondi ng clinical endpoints. These may be
insufficient for FDA to conclude effectiveness
usi ng what | understand to be the regulatory
definitions thereof. This is because there will be
| ow power to detect drug-di sease and drug-patient
i nteractions.

I want to highlight here one key
assunption in tal king about this, that is that
bacterial eradication at this point is not a
val i dated surrogate endpoint. | think we will hear
more about that tomorrow in neningitis. Cearly,
with clearance of bacteremia there are sone

questions about that. dinicians think it is a
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pretty good endpoint but naybe regul ators woul d
think that is not validated.

[ Slide]

If that is true and we have this
construct, how can FDA and industry increase the
availability of clinically relevant information on
those five or six problemindications that |
descri bed a nonent ago? Let nme take the exampl e of
acute bacterial nmeningitis. That has to be one of
the nost problenmatic indications for a clinician,
and | think it is one where there is truly a dearth
of relevant information for new drugs. Wat if we
chose, instead of |ooking at clinical outcone which
woul d require hundreds of patients with a snal
delta, to look at the effect of a new antim crobia
on CSF bacterial |oad?

[ Slide]

The suggestion that we would conme up with
is to do just that, |ook at that endpoint and add
the results of studies on this endpoint to the
clinical study section of the |abel. Now,
certainly maybe it should go sonewhere el se. Maybe
it should go in the indications and usage, but |
pi cked the clinical studies section for reasons we

could go into if you want. Certainly, those data
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shoul d be supplenmented with avail abl e data on
clinical endpoints in the same subjects but the
context and limtations of those clinical data
shoul d be explicitly stated. But the data on
bacteriol ogi c endpoints would be in the | abel and
woul d be there for the custoners to use.

I think there is an anal ogy, a precedent,
and that is the in vitro pathogen listing. The
rel ati onshi p between susceptibility is determ ned
by M C90 and the potential utility of an antibiotic
is accepted; it is put in the label. That is a
surrogate endpoint, if you will, in a way. Wuat is
done though in the label is that it is nentioned
that the clinical significance of these findings is
unknown.

So, | would think that for an endpoi nt
such as bacterial kill in acute nmeningitis you
could put the data in but indicate the limtations
thereof, and nention that the clinical significance
i s unknown because the delta-driven trials to reach
a firmconclusion could not or have not been done.

[Slide]

This information should be added to the
clinical studies section only if the results of

those studies are consistent with what you know
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about the drug otherw se, non-hunman and clinica
PK/PD data. Certainly the effectiveness of the
conmpound shoul d have been denobnstrated in other

i ndi cations, as we tal ked about earlier. And,
certainly there should be non-clinical or clinica
data indicating potential safety concern

[Slide]

Wy would this lead to nore information
becom ng available to clinicians? Wy would this
approach hel p? Well, ny thesis, which ny
coll eagues in industry will have to conment on, is
that the ability to place even this anpbunt of
information in the |abel for these problenmatic
i ndi cati ons woul d encourage the conduct of studies
in these indications. There would be sonmething in
the | abel that was scientifically driven, that had
been subjected to independent review, that could be
di scussed by reps, but the limtations of which
were clearly defined.

[Slide]

If we try to bring this together into
t hi nki ng about the delta hurdle, | asked the
question when should the delta requirenent be
applied. | have nentioned already that | feel that

there are sone situations where it should not be
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required, the streamine devel opnment program For
a traditional devel opment program if you have
these non-problemindications, the readily studied
ones, | would suggest that the delta requirenent
shoul d be applied, and just what the delta is
know that John and Christy will get to in a few

m nut es.

For difficult to study indications, if you

want ed formal approval of the whole indication
then, yes, you have to cone up with a delta that is
meani ngful .  If you can use a validated surrogate
endpoint, great; use that. |If you can't and you
have to use clinical endpoints, all right. The
difference would be to provide the option of adding
just the bacteriologic endpoint data to the
clinical studies section, with appropriate caveats
and, therefore, hopefully you would get studies in
patients with endocarditis, in patients with
meningitis and so forth.

[ Slide]

In summary, clinicians need and want a
variety of things. First is education on delta
issues, as | mentioned; information in selected
i ndi cations from pl acebo-controlled trials. Most

acutely, they want resolution of the information
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drought for the nost clinically concerning
i ndications. This may nean getting sone
information rather than none.

Points to consider are that data could be
included in the | abel on bacteriol ogi ¢ endpoints,
and the | abel could also include sonme information
on the confidence of efficacy results for approved
indications in a way that would be clinically
meaningful. Finally, | think that it would be
desirabl e to have sone studies, or at |east further
di scussi on about when and if bacteriol ogic
endpoints are valid surrogate narkers.

[Slide]

Wth that, | would like to thank the
foll owi ng peopl e and, hopefully, you will find this
a useful contribution to the discussion. Thank
you.

DR. EDWARDS: Thank you very mnuch, George
Christy Chuang-Stein will now speak from PhRVA.

PhRMA Present ati on

DR CHUANG STEIN: Right, | amnot here
representing | DSA as the slide indicated.

DR. EDWARDS: You are welcome to join us.

[ Laught er]

[Slide]
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DR. CHUANG STEIN. | thought about
dazzling everyone with very el aborate slides but
then | thought | really need your attention during
the next 15 minutes so | thought | do not need any
distraction. Therefore, that is why we are using
bl ack and white slides here.

The anti biotic working group of PhRMA is
grateful to have this opportunity to share with you
i mplications and chall enges of the non-inferiority
margins. We would also like to share with you sone
thoughts the group has in our joint effort to
search for rel evant margins.

[Slide]

Consider a clinical trial where a new
antibiotic is conpared to an approved product. The
non-inferiority margin has a dual role. First,
through the choice of the use of the margin, we
woul d like to show that the new antibiotic has
ef ficacy better than the placebo, should a placebo
be included in a trial. Next, we would like to
denonstrate that a new antibiotic has efficacy
within a range of the approved product, with the
range determined primarily based on clinica
consi derati ons.

[Slide]
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This non-inferiority margin has a profound
i mpact on the sanple size required for a clinica
trial. On the next three slides | will show you
the inpact of the margin.

On this slide we assume that we would |ike
to have a 90 percent probability to declare
non-inferiority if the new antibiotic has an
i dentical success rate as the conparator. For
illustration purposes, | let the success rate range
all the way from 50 percent to 90 percent. On this
graph the yell ow bar nunbers represent the
situation where we have five percent as the
noon-inferiority margin. The nunber here
represents the nunber of subjects required for each
treatnment group. The green bar nunbers here
represent a situation where the margin is set at 15
percent.

Let's look at a situation where the comon
i dentical success rate for the two groups is 80
percent. We will need about 1400 subjects per
group if the margin is set at five percent. On the
other hand, we will need about 150 subjects per
group if the margin is set at 15 percent. You can
tell that the sanple size obviously varies

dramatically as a function of this margin. Al so,
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as the success rate approaches 50 percent the
sampl e size required goes up. This is because of
the variability associated with the binary response
getting a little higher as we approach this 50
percent mark.

I would like also to indicate here this
sanple size. This refers to the nunber of clinica
eval uabl e subjects per treatment group if clinica
outcone is the primary endpoint. So, for sone of
the situations, especially for five percent, there
is no hope of conducting such a |arge study.

The choice of the power is very nmuch a
sponsor's decision. There is no regulatory
requi renent on whet her the power should be 90
percent or 80 percent. But froma sponsor's
perspective, we would like to mninize the
probability of failing to accept non-inferiority if
the new antibiotic actually has an identica
success rate as the product that is on the narket.
On the other hand, if the sponsor is willing to
accept a 20 percent risk of erroneously rejecting
non-inferiority when the new antibiotic has the
i dentical efficacy as the conparator, we can | ook
at a sanple size requirenent when the power is

dropped to 80 percent.
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[Slide]
Notice that it conpares to the previous
slide. For the 80 percent success rate situation

the sanple size is getting smaller, roughly about

75 percent of what we had before. But realize this

25 percent saving in sanple size is obtained at
doubling the risk for the pharnaceutical sponsor
Therefore, as a pharmaceutical sponsor we need to
kind of struggle to nmaintain the bal ance between
sanpl e size and power here. Because of our
enphasi s, our desire to minimze the risk of
erroneously rejecting non-inferiority, 90 percent
i s not an uncomon choice for power in the

phar maceuti cal industry.

One question or one coment was raised
during the February advisory committee neeting.
That is, when a new antibiotic is being devel oped
sonetinmes the sponsor would hope that a new
antibiotic actually is slightly better than the
comparator. If that is the case, won't we need a

smal | er sanple size to conduct a study? That is,

i ndeed, the case. |If we know that a new antibiotic

is slightly better than the conparator then, yes,
we have nore roomto get to a | ower bound of the

confi dence interval

file:////[Tiffanie/daily/1119WORK.TXT (244 of 291) [12/2/2002 2:10:45 PM]



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

On the other hand, there are also a | ot of
situations where a new antibiotic is devel oped
because of an anticipated better safety profile or
a nore conveni ent dosing schedule. |If that is the
case, you know, clinicians or the marketplace are
willing totrade a little of the efficacy for a
better safety profile, better tolerability or nore
conveni ent dosing and administration. |If that is
the case, what sanple size will be required if we
know bef orehand that a new antibiotic is just
slightly less efficacious than the conparator?

[ Slide]

On this slide | show sone of the sanple
sizes we will need. This is the case where we
anticipate that the new treatnment, the new
antibiotic is five percent |ess effective conpared
to the control. 1In this particular case,
obviously, we wouldn't set the margin at five
percent because we are already at a five percent
mark. The question is if | set the margin to be 10
or 15 or 20 percent how large a sanple size will |
need? Again, the sanple size here reflects the
sampl e size per group.

I look at the situation where the contro

success rate is around 80 percent. So, in this

file:////[Tiffanie/daily/1119WORK.TXT (245 of 291) [12/2/2002 2:10:45 PM]

245



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

particular case | would have the conparator success
rate to be around 80 percent. The new antibiotic
is expected or is anticipated to have a success
rate around 75 percent. Here we are tal king about
true success rate. Nobody knows what a true
success rate really is, but when we design the
study we do all sorts of hypothetical situations
trying to maxi m ze our chance for success. So, if
I have a scenario where the conparator has a
success rate around 80 percent while the new
antibiotic is expected to have a success rate
around 75 percent | will need a very |arge sanple
size, about 1500 per group for a 10 percent margin.
I need about 370 per group for a 15 percent nargin.
For the 10 percent margin this nunmber is
440 percent that we need should the new antibiotic
have the identical success rate as the conparator.
For the 15 percent margin, this blue bar, the
nunber is about 240 percent of the anticipated
sampl e size before. So, this is another situation
where, if our new antibiotic is expected to be just
five percent less than the conparator, it is al nost
i mpossible to conduct this study or finish this
study in a tinely fashion. So, that is sonething

for all of us to chew on, the vari ous scenari os
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that the pharnmaceutical sponsor needs to face when
we are | ooking at sanple size.

[ Slide]

Obvi ously, the choice of the
non-inferiority margin is a very difficult one,
ot herwi se we woul dn't be here. As we nentioned
earlier, the margin has a dual role because we are
comparing the new antibiotic against a comparator,
hoping that if we conclude that the new antibiotic
is within a range of the conparator we will be able
to nake the leap of faith that the new antibiotic
is also better than placebo. This requires
critically the fact that the conparator is better
than placebo by at |east that anount, that range.
Unfortunately, we really do not have nuch
conparative data agai nst placebo. Watever we have
came fromthe days of a different era. So, we are
inthis critical information drought in terns of
conparative data of the current antibiotics over
pl acebo.

The second chal |l enge we face, as nentioned
earlier, is that the margin selection really needs
to address the seriousness of the infection as well
as the feasibility of conducting the trial. This

delta, non-inferiority margin here, is the m nimm
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of the delta-1 and delta-2 that George tal ked
about. It is really a conposite of those two
consi derations mentioned earlier.

However, we do have opportunities that we
cannot ignore. The very fact that we have this
forum where the three sides can sit down and
address those issues will help us nove a step
closer to finalizing the draft guidance, including
the recomendati on on maybe a range of the delta or
non-inferiority margin. |In selecting or
recomrendi ng that range of delta, | would like to
reiterate the fact that an antibiotic trial has a
special feature in the sense that we typically | ook
at multiple endpoints of simlar inmportance in one
trial. Mre than that, we typically have nore than
one trial to support an indication, and even nore
than that, we typically study multiple indications
for a particular antibiotic. |In essence, we have a
| ot of information packaged together to submit the
file to the regul atory agency. W cannot ignore
the fact that the information is not com ng just
fromone trial

[ Slide]

To give you one very sinple illustration,

we have sonme nunbers here and | will go through the

file:////[Tiffanie/daily/1119WORK.TXT (248 of 291) [12/2/2002 2:10:45 PM]

248



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

nunmbers. Here is a situation where we assune the
comparator has a cure rate of about 80 percent. W
anticipate that the new antibiotic also has a cure
rate or success rate of around 80 percent. W
woul d I'ike to have 90 percent power. W set the
margin at 15 percent. Based on the sanple size
chart | showed earlier, we need roughly 150
eval uabl e subjects per treatment group

On this line there are two sets of
nunmbers. Underneath the line what | have is the
difference in the success rate between the
conparator and the new antibiotic. So, it is the
conmparator mnus the new antibiotic. The next
val ue here indicates that the new antibiotic is
| ess efficacious than the conparator, while the
positive nunber here indicates that the new
antibiotic has better efficacy than the conparator.
On top, here, is the probability that we wll
conclude non-inferiority when the difference is
gi ven by the number below. By design we will have
a 90 percent chance to declare non-inferiority if
the new antibiotic has identical efficacy as the
control. That is the design specification. |If the
new antibiotic is five percent less in terns of the

success rate than the conparator, the chance of
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declaring non-inferiority is 58 percent.

Goi ng further down, if the new antibiotic
is 10 percent |less efficacious than the conparator,
that probability drops to 18 percent. Again, by
desi gn when we get down to m nus 15 percent, here,
we have about a 2.5 percent chance to declare
non-inferiority. |If | have an 18 percent chance to
decl are non-inferiority when the difference is 10
percent and if | do two studies, the chance that
both studies will allow nme to declare
non-inferiority when the difference is, indeed, 10
percent is no nore than 3.2 percent.

So, here we are conbining information from
two studies. | use the "less than" sign here
because a lot of tines the conclusion is not based
on one single endpoint. W look at a clinically
eval uabl e popul ation. W | ook at the
intent-to-treat population; we |ook at a nodified
intent-to-treat population; we |ook at clinica
out conme; we | ook at micro-outcome; we | ook at
mul tiple endpoints; we look at nultiple analysis
popul ation. We want all different kind of anal yses
to give us a consistent picture before we accept a
study as a positive study. So, that is why this

"l ess than" sign is used here.
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[Slide]

VWhat are sone ot her thoughts the group has
in ternms of noving forward? For the design aspect,
we were wondering if we are facing serious
infections with high nortality and if there is no
approved antibiotic for that particul ar disease
whet her we can think about conducting another
comparative trial, and what we woul d use as a
criterion for when is the | ower bound of the
confidence interval for that success rate to be
exceeding a particular prespecified clinically
rel evant threshold. O course, this threshold wll
have to be deci ded upon beforehand based on how
much we know about the nortality or the failure
rate for this particular infection. For this we
woul d basically borrow the paradigmfromthe
oncol ogy area where sone of the accel erated
approval is based on Phase Il non-conparative study
results.

The second bullet is related to our
current need to conduct gl obal drug devel opnent.

We do know that in different geographic areas
different conparators are being recomended and if
we are truly conducting a gl obal devel opnent

programwi th different controls being used for
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different regions, whether we can design a study
where we are conparing the new drug agai nst
standard of care, basically we will be pooling data
fromdifferent regions to come up with a new drug
agai nst a standard of care conpari son.

The third bullet has been a | ong debated
and heatedly debated issue, the one-sided agai nst
two-sided paradigm The ICH E-9 statistica
principle for clinical trials specifically said
that a one-sided confidence interval or one-tai
testing is consistent with the non-inferiority
paradigm W would like to submt this once nore
to the agency for consideration. W are talking
about the possibility of reducing sanmple size. For
the 80 percent success rate, doing one-sided
confidence interval can reduce the sanple size by
20 percent. W do think we have a scientific
justification, scientific ground for bullet three
that can hel p us reduce the sanpl e size.

Finally, we realize that it is time that
we build up our know edge base regarding the
conparative efficacy of our current antibiotics
agai nst placebo. How to get that information, how
to nove forward, | will leave that in the expert

hands of our |DSA colleagues. Thank you.
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DR EDWARDS: Thank you very much. John
I amgoing to take the prerogative, if | may, even
though we are not scheduled for a break we are in
the seventh inning stretch here, and | would |ike
to take about a five-m nute break before we have
the final presentation and then what is likely to
be a very interesting discussion. | wll tell you
that we are going to finish at five o' clock within
confidence intervals that enconpass a very few
nunber of minutes. So, if you would please return
within five mnutes, that would help us stay on
time.

[Brief recess]

DR EDWARDS: At this tine, John Powers,
fromFDA wll continue on with the |ast segnment of
our discussion of the delta issue.

FDA Presentati on

DR PONERS: | was telling Dr. Schentag,
behind ne, that | blewit; that | put nyself at the
end of the day for the last talk. Somehow | nessed
up here

[Slide]

I think Dr. Tal bot brought up this issue
of what does this all nean to clinicians, and | was

di ssuaded fromtitling this talk "delta: it's al
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Geek to me"--

[ Laught er]

--because sonme of this stuff is very
i mportant and sonetines we just don't realize it.
We had a biostatistical conference with PhRVMA about
two weeks ago and | said to Christy when | tell a

clinician this drug has 90 percent effectiveness

and this one works 85 percent, they will say,

"okay, | believe it." Now, | tell themthere were
12 patients in each armand they will say, "nho, now
I don't believe it." They did that statistical

calculation in their head that included things
about delta and they didn't even knowit. So, the
question, again, is one of educating people as to
what this neans.

[Slide]

VWhat are two ways of |ooking at what delta
is used for? There are two things. One is after
conpletion of the trial it is helpful to | ook at
the delta to determine is the drug effective or
not. There are two ways of looking at this. One
is direct deternination of how the efficacy of the
test drug relates to the control drug wthin that
trial. The second thing is the indirect

determ nation of the benefit of drug over placebo.
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| thought it was interesting that Dr.
Wenzel said he got nervous when we made "l eaps of
faith" and, yet, we do that every tinme in a
non-inferiority trial. W nake a leap of faith
that that drug is better than placebo because we
have indirectly measured that in that trial. That
may be fine for sonme very serious di seases but then
when we | ook at this in sone nore detail it may get
trickier for some non-severe diseases

What is the delta used for prior to
initiation of the trial? That actually answers the
question of can the trial be done practically and
it is used to set the sanple size. Christy talked
to you a lot about this issue of sample size. But
then the question cones up of what is the
appropriate sanple size. | guess the real key word
there is appropriate. |If one would | ook at, say, a
study out here and then one | ooks at, say,
bacteriol ogic efficacy where one can get cure rates
that are up even in the 90 percent range, one can
do a trial with very small nunbers of patients per
arm But then the question that cones up is does a
trial this small allow you to say anything about
those drug-di sease or drug-patient effects that Dr.

Tal bot referred to in his tal k?
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On the other hand, a trial with 3000
patients per arm not even considering that you
probably need 4000 patients because of the
eval uabl e dropout rate, is not doable. So, can we
come to some conprom se in between?

[ Slide]

The ot her issue that we can | ook at here
is that the risks involved in erroneously
concluding non-inferiority are different for
di fferent diseases. So, the question we are asking
here is what is the risk of treatnment failure? 1In
severe diseases treatnment failure could translate
into greater norbidity or nortality for patients.

I n non-severe, self-resolving di seases one
could argue that the risk to the patient isn't as
great directly fromtreatnent failure, however
this could | ead to inappropriate prescribing of the
drug for patients who nmight not benefit and, in
fact, there is a risk for patients there because
relative to placebo every drug has increased
adverse effects. The other issue here is spread of
antinicrobial resistance when one has prescribed a
drug for which one may need no antinicrobial at
all.

[Slide]
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So, we are really asking two separate but
i mportant questions in a drug devel opnent program
This goes to the idea of looking at the totality of
the data across all the studies that are | ooked at
for an antimcrobial. As Christy pointed out, we
have the benefit here in anti-infective treatnent
that we | ook at a nunmber of indications. |If one
study is an anti-chol esterol drug you | ook
basically at one disease. However, wth
anti-infectives we have the opportunity to | ook
across a spectrumof illness.

So, the overall drug devel opnent program
answers that question of is it an effective
antimcrobial but the second, inplied question
there is, is the drug effective in a specific
i nfectious di sease? There, we |ook at the
i ndi vidual studies in a given disease indication

One of the things when Dr. Col dberger was
presenting his information about |ooking at a
clinical devel opment programis that there is the
inplied fact in there that for each one of those
studies the drug actually does what it is supposed
to do. The individual studies in a given disease
i ndi cation may vary dependi ng upon the

characteristics of that drug, things like Dr. Craig
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258
brought up of whether it penetrates the site of
i nfection, various host factors. As we heard this
nor ni ng, i nmunoconproni sed patients are likely to
do less well and, even nore inmportantly, the
natural history of the disease.

[ Slide]

So, how did we get to where we are today
and tal king about this? W talked a |ot about
sanple size in the last few mnutes, and the 1991
"points to consider" docunent had this step
function approach to selecting delta which was
based conpletely on sanple size. It was a
recommendati on and not a dictum however, it sort
of became such and even underneath that step
function in "the points to consider” docunment it
says that for severe diseases one may need to take
into consideration other things.

So, in February of this year at an
advi sory committee neeting we agreed that we woul d
| ook at the delta for each indication separately so
that we could take into account those di sease
specific factors. Since February we have been
trying internally to | ook at the placebo-controlled
trials for each disease. Wat we have tried to do

here is to |l ook at all available studies, not just
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t hose whi ch showed a benefit of antimcrobials over
pl acebo.

One of the things that canme up in the
PhRVA bi ostatistics conference two weeks ago was
exactly this fact. One needs to | ook at the range
of data for a given disease, not just the positive
studies. Wat we have tried to do then is to get
some estimate of what is the range of benefit over
pl acebo in these trials for various di seases.

[Slide]

We have conme to the conclusion that there
are really three types of diseases in relation to
delta. So, there is no one-size-fits-all. The
first kind of disease is one where the magnitude of
benefit of drug therapy over placebo is known. W
can put a nunber on it and it is very big. Those
woul d be di seases |ike acute bacterial neningitis
and endocarditis where if one does not receive
therapy, the likelihood that one will do well is
very | ow.

The second kind of disease is actually in
sonme ways nore problematic, and that is where the
magni t ude of benefit of drug therapy over placebo
i s unknown and nmay, in fact, be nodest or snall.

Those are diseases |ike acute bacterial sinusitis,
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acute otitis nedia and acute exacerbations of
chronic bronchitis. Some of the issues here may
have to do with the way sone of these trials are
done. For instance, not getting bacteriology in
acute otitis nedia and sinusitis studies nakes them
very problematic and the bacteriol ogy, even if
obt ai ned, in acute exacerbations of chronic
bronchitis trials is very difficult to interpret.

Finally, there is the third kind of study
where the magni tude of the benefit of drug therapy
i s unknown as far as putting an exact nunber on it,
but may be | arge enough not to be of concern when
picking the delta, at least the delta-1. Dr.
Wenzel showed a slide this nmorning with sone data
fromlbrahim in Chest, in 2000, which showed that
peopl e who got inappropriate therapy had a
mortality rate of 60 percent with hospital-acquired
pneunoni a whereas with appropriate therapy they had
24 percent. So, one would say that is a 40 percent
benefit. W have never |ooked at a study with a 40
percent delta, therefore, the question that cones
up there is not related to delta-1 but to delta-2
and the acceptable loss relative to control

[Slide]

When one goes to ook at these historica

file:////[Tiffanie/daily/1119WORK.TXT (260 of 291) [12/2/2002 2:10:46 PM]

260



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

261
pl acebo-controlled trials though, there are
obvi ously a nunber of problems that come up. If we
|l ook at a trial that was done a nunber of years
ago, there are differences in nedical practice
today and adjunctive therapies that we didn't use
before. There are differences in the range of
organi snms and the resistance patterns of those
organi sns in the placebo-controlled trials from
years ago. There are also differences in the
enrollnment criteria and endpoints conpared to
current trials. As Dr. Talbot pointed out, we may
want to look at things like tinme to resolution of
synpt om endpoints in self-resolving di sease but
that is nearly inpossible to do in a
non-inferiority trial because you don't know what
those endpoints would be in a placebo-controlled
trial, and many of the ol der placebo-controlled
trials don't look at things like that.

Finally, there are differences in cure
rates across various patient popul ations. For
instance, if one would just say community-acquired
pneunonia, is there a one-size-fits-all delta for
communi ty-acqui red pneurmoni a? O, does that matter
if you are studying an intravenous drug in severe

hospitalized comruni ty-acquired pneunonia versus an
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oral drug in |less severe outpatient
communi ty-acqui red pneunoni a?

[ Slide]

I think Christy touched on this and | just
wanted to put this in a different graphic
representation. That is, whether a drug falls
within that non-inferiority margin, which we glibly
refer to as nmaking the delta, is not independent of
how the drug actually perforns in the clinica
trial.

For instance, if you have a drug where the
point estimate of efficacy is close to control, say
just three percent worse--Tom Fl ermi ng brought this
up at the advisory committee as well and probably
had sonme nore detailed slides than | have here, but
if one has a drug that is close to the efficacy of
the control agent, the likelihood that you are
going to fail to conme within the confidence
interval of the |lower point estinmate of the delta
is probably pretty small. On the other hand, when
you have a point estimate that is further away from
the control, such as in the bottom example of m nus
ni ne percent, that is where you run into trouble
about whet her you can nake the delta or not.

That brings up the clinical question of if
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a drug actually works very well or even if it is on
the other side of zero, then you have less of a
worry about nmaking the delta or not and it is with
the sane exact sanple size that you can actually do
this.

[ Slide]

What we have tried to do then is to come
up with sone idea of how we woul d approach this
given the limtations on the data that we have of
pl acebo-controlled trials. One suggestion that we
woul d like to discuss today would be to | ook at
these prior placebo-controlled trials, with all of
their attendant issues, and deternmine a range of
deltas for a given indication. Cbviously, this has
the issues that we have discussed.

One of the things to keep in mind is that
the 1 CH E-10 document actually cautions about
performing non-inferiority trials at all if one
doesn't have the data on delta-1. The other issue
is if one would come up with a range of deltas for
a given disease, so for instance, one woul d study
one of these non-severe indications and we cone up
with a range of deltas somewhere between 4 percent
and 12 percent, the natural tendency would be to

pi ck the 12 percent because that allows you to get
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the smaller sanple size. However, |ICH E-10 al so
cautions about being suitably conservative when
sel ecting that delta.

One of the other things that our
statisticians have asked ne to tal k about also is
that those are the point estinates of the benefit
over placebo. Sone people have actually
recomended that you use the confidence intervals
around that point estinmate which, again, would get
you to a larger sanple size but | think that is
somet hing we need to tal k about today as well.

[ Slide]

Then there are the considerations within
an indication. In the exanple of
conmmuni ty-acqui red pneunonia that | used one could
make the case that if you are | ooking at severe
communi ty-acqui red pneunoni a the delta for that
di sease might be different than outpatient |ess
severe conmunity-acquired pneunonia, but al so take
into account the size and scope of the devel opnent
program and the characteristics of the current
study. For instance, in acute otitis nedia studies
that were done in the past w thout baseline
tympanocent esi s one had great questions about what

the benefit over placebo actually was. Can we
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select a delta that may be larger if now we are
| ooki ng at studies with mcrobiol ogi ¢ under pi nni ngs
wi th actual baseline tynpanocentesis? Then, the
| ast thing one m ght want to take into account, as
Christy mentioned, is the nunber of trials per
i ndi cation which may give you sone nore confidence.

[Slide]

The other thing we can tal k about is not
non-inferiority trials as the only exanpl e here,
but also can we | ook at sone alternative trial
designs? The other inportant thing to keep in mnd
is that for sone of these alternative trial designs
the sanple size mght actually be smaller than the
non-inferiority trial. So, can we | ook at things
i ke superiority of one agent over control? This
may be hel pful in sone of the non-severe di seases
It may be a tall order to ask for a drug to be
superior to a control in imunoconprom sed patients
where the host effects may limt your ability to
reach a cure rate.

The second thing to talk about is maybe
doi ng pl acebo-controlled trials, as Dr. Tal bot
tal ked about, with maybe this option for early
escape therapy. In other words, a patient remains

on placebo for two days, three days, five days,
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what ever people think is appropriate. |If they are
failing at that point, then they go on to a drug
therapy so that the ethical issues of |eaving them
wi t hout therapy are addressed.

Finally, there are dose-rangi ng studies,
and |inezolid was approved for vancomyci n-resi stant
enterococcal infections based on a dose-rangi ng
study where one coul d | ook across those.

Finally, Christy brought up this issue of
non-conparative data and how woul d that inmpact on
the devel opnent program as a whole? 1n other
words, there is a difference between | ooki ng at
non- conparative data as part of the overall drug
devel opnment program versus non-conparative data as
the only thing upon which the devel opnent program
hi nges. Al so, superiority and pl acebo-controlled
trials would allow us to exam ne endpoints such as
time to resolution of self-resolving diseases
This is not such a novel concept as for diseases
such as influenza and traveler's diarrhea. W
already look at tinme to resolution of synptons in
t hose ki nds of diseases.

I amgoing to turn it over to Dr. Edwards
at this point and | eave these slides up here about

the things we can discuss, and | think you have
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these questions already printed out as well.
Di scussi on

DR EDWARDS: Wo would like to start? It
is actually a lot of information we have been given
in these three very nice discussions. Roger?

DR ECHOLS: | have been around | ong
enough to sort of tell old stories and | am
rem nded of the first time | heard a discussion
about delta, and it was when the guidelines were
first being designed back in the late '80's and
didn't really know what delta was. It was
expl ai ned by statisticians and we got into the
one-si ded versus two-sided, which still now 12, 15
years later is unresolved, and it is one thing
think we could make progress on

But the other thing | think comes down to
somet hing that Walt Wl son said. He was the sort
of expert on endocarditis and we were tal king about
delta in ternms of sanple size feasibility and
whether it was 15 or 20 percent, and he was aghast.
He just said, do you nean to tell ne that | have to
explain to a patient that | can have a 95 percent
cure rate if | use standard of care but if | use
this experinental drug the study m ght show

sonet hing that was 10 or 15 percent worse than
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that? He said, | could never accept that. So, for
something with a cure rate in the 90-sonme percent,
the step-wise delta was very, very tight. In terns
of endocarditis they tal ked about mnus five
percent as the |ower boundary. O course, no one
has ever done an endocarditis study because it is
not doabl e.

The key | think in solving some of this is
sonet hing that has been nentioned many tinmes today,
you know, what is your endpoint. If your endpoint
is microbiologic, I think you can achieve a tight
confidence interval in certain situations, such as
bacterem a, maybe endocarditis, nmeningitis. But if
your primary endpoint is clinical where your
success rate is not likely to be 95 percent,
particularly in your life-threatening infections,
or at |east not 95 percent wi thout sequel ae |ike
val ve repl acenent or sonme neurol ogic deficit, then
you wi Il never be able to have that |evel of
confidence. So, it still comes down to what is it
that you want to be confident about. |Is the
patient, you know, wal king out of the hospita
under their own speed or have you eradicated the
i nfection?

DR. PONERS: Can | nmake a comment? Since
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we are going to get back to this clinical versus
mcro thing, | think a lot of this is going to cone
up tonorrow when we tal k about the specific
indications. But | just wanted to put this in
perspective. The guidances as they are witten
now -there are certain di seases where m crobi ol ogy
is the primary endpoint--unconplicated urinary
tract infections; acute unconplicated gonorrhea
infections--the way the guidance is witten now,
that is what it says, microbiology is the primary
endpoi nt ..

What we have been tal king about tacitly
today is accepting nicrobiologic endpoints for
severe diseases like nmeningitis. That is a
different issue and | think we need to realize it
when we tal k about accepting m crobiol ogic
endpoints as the primary endpoint. W need to make
that distinction between severe versus non-severe.

The other issue | wanted to bring up was
something | tried to show on that sample size
graph. At our July advisory conmittee on acute
otitis media one of the speakers showed that one
could do an otitis nedia study with doubl e taps,
showi ng eradication with 33 patients per arm The

question at the end of that trial is what do you
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know about the safety of that drug in kids when you
have those 60 patients with otitis media? So, |
guess one of the questions | wanted to ask the
group here is where does the sanple size get too
smal | ?

The third point | wanted to ask is, Roger,
you brought up this idea about surrogate endpoints
in HV. The tine to measure a clinical endpoint in
H'V may be years down the line. Sone of the other
pl aces where we accept surrogate endpoints woul d be
Ii ke cancer where we | ook at regression of tunors
i nstead of the actual outconme. Those are things
where the clinical outconme is years away. In
i nfectious di seases we are actually tal king about
only weeks down the I|ine.

So, the question that conmes up is if one
can neasure the clinical outcones, shouldn't one
| ook at those? The issue then becones but then
they start driving the sanple size. Therefore, the
question is, is there a reasonable delta one could
sel ect around those |ower clinical outconmes in
sonmething like nmeningitis that would give one a
sampl e size that would allow one to | ook at the
drug-di sease and drug-patient interactions but not

be so onerous that conpanies couldn't performthe
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trials?

DR. ECHOLS: Actually, walt, you and
ot hers have convinced ne that for |ife-threatening
infections, for severe infections, in a perfect
world we want to have a tight confidence interval
W want to be confident. Since we can't do

pl acebo-controlled trials we have to do

non-inferiority trials. None of us wants to either

work on a drug, approve a drug, develop a drug or
treat a patient with a drug that is not as good as
other drugs that are out there.

To nme, backing up on what is an adequate
confidence interval is one way to achieve what is
feasible, but | still think that--we will talk
about neningitis again but particularly in these
life-threatening, nultiple confounded situations,
whether it is hospital-acquired pneunonia, sepsis
or neningitis, the clinical outcome is not
determined just by the antibiotic. The clinica
outconme is determ ned by their underlying disease,
how | ong they have been sick before they were
treated, too many other things. So, the reliance
on clinical endpoints as a primary is, to me, just
too confounded and you will never be able to sort

through it.
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DR TALBOT: Agreed that the outcone is
dependent on the disease, but | think the concern
is when the antibiotic is having an effect on
outcone that is not efficacy, when there is a
drug-di sease or drug-patient interaction in termns
of safety that is problematic. So, if it were

al ways true that the antibiotic is taking care of

the bug and then the rest of that has nothing to do

with the antibiotic, |I think you would be okay but
that is the hesitancy for going for all clinica

i nformation.

To take further your point in sone of the

i ssues we have discussed, in endocarditis or acute

bacterial nmeningitis | would have no problem In

fact, it is what | was trying to suggest, to have a

tight delta in a conparative study with 20 or 25
patients per armw th a m crobiol ogi c endpoint.
Where | have trouble taking the next step is to
give full approval of effectiveness for that

because you don't know about the drug-disease

interactions and drug-patient interactions in those

patients.

So, what | am suggesting is that there be
an internmediate step in the | abel where you can say

that you achieve this with these endpoints but that
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you have sone limtations in what you can concl ude.
To me, there is precedent for that. Please forgive
me if | amstepping on regulatory toes, but | think
there are sonme precedents in terns of the in vitro
list and | think you might be able to get there
pretty quickly while you are trying to validate
sone of these markers in ternms of their clinica

rel evance as well as their mcro rel evance.

DR. EDWARDS: Yes, John?

DR BRADLEY: Roger, John and | had a
conversation | ast week so that we woul dn't
duplicate our talks on neningitis and many of these
points came up. Wth neningitis you can't afford
to mss it. You need to get a m crobiologic cure.
We can tal k nore about mcrobiologic as a surrogate
for cure in this particular situation, but you need
a relatively few nunber of patients to show that
you can sterilize CSF with new antim crobials.
am very happy with that in terns of does the drug
wor K.

The side effect profile is sonmething el se
again, and with nmeningitis in particular the doses
of the drugs are usually higher than they are with
other systemic infections so the toxicity profile

may well be different. It is something, as we all
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274
di scussed, that is very inportant to track. Wth
two quinol ones at least, there are sone |ong-term
followup data in which joint problens which may
show up nonths or years later are currently being
tracked, but that is sort of an extra study that
will be |ooked at as time goes on, which is
probably not going to sl ow down approval up front
for the indications that these conpanies are
appl ying for.

As you nentioned, Roger, with neningitis
the clinical outcomes can have very little to do
with the mcrobiologic efficacy of the drugs. You
can get death when you sterilize the CSF. 1In one
of the studies failure of the drug, when you | ooked
into the case report form the investigator changed
the drugs fromthe antibiotic to INH rifanpin and
pyrazi nam de. So, obviously, they were thinking
this was TB neningitis and not bacterial, yet that
was a failure of this antibiotic in the clinica
trial.

So, | do need clinical information on
toxicities and effectiveness and, again, we wll
discuss this nore tomorrow. But the micro is the
nost inmportant to nme in showing that the drug does

what it is requested to do.
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DR. EDWARDS: Dr. Gl bert?

DR. G LBERT: Well, | am al ways dazzl ed by
the statisticians so if | slip on the ice referring
to statistics, you will forgive ne. But it seens
to ne like there are three deltas, not two deltas.
There is the first delta for the placebo-controll ed
trial and we have tal ked about that. The hang-up
seenms to be the second delta, and it seens |ike you
coul d subdivide that. You could have a bacteria
ef ficacy delta using mcrobiol ogy endpoints. For
those conditi ons where we can get m crobiol ogy
endpoints you can enroll a small nunber of
patients. | think we should do away with the word
"surrogate" by the way because we all have
different definitions of "surrogate" but that is
anot her issue. But we have one delta for
m crobi ol ogy efficacy, and then another delta that
we could call the adverse effect delta. So, you
run your trial for these really tough infections,
meningitis, otitis with double taps, even
endocarditis, with small nunbers of patients where
you have clear-cut, crisp m crobiol ogic endpoints.
Then you run all the other trials, the whole
power ful database for skin, soft tissue and

what ever el se you are studying, and that has an
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adverse effect delta of whatever it is going to be
It can be nuch | ooser, ten percent or whatever is
decided to be appropriate. Looking at it fromthe
patient perspective, we want to have a delta for
adverse effects and a delta for efficacy.

DR PONERS: | think that is kind of a
conprom se position we are trying to get to, to say
can we select two separate deltas for sone of these
trials, one for the mcrobiol ogic endpoint and one
for the clinical endpoint, but make the one for the
clinical endpoint reasonable so that the trial can
get done? | think there is a problemw th what Dr.
Wl son said, and that is that going into the tria
you don't expect that your drug is going to be 20
percent worse. That is way out on the margin.

What you really hope is that you are X percent
better but, at the very worst, you hope you are
only this nuch worse. So, going into it, the
margin is really the protection for the patient,
the way | look at it, that the drug isn't going to
be horrendously worse than what you have out there
al r eady.

The third point there is probably some
pl ace we don't want to go, and that is that sone of

these side effects are rather rare. |f one were to

file:////[Tiffanie/daily/1119WORK.TXT (276 of 291) [12/2/2002 2:10:46 PM]

276



file////ITiffanie/daily/1119WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

put a delta around it, it would be near inpossible
to do the trials. So, what | think you end up
doing with safety is you end up |ooking for a
signal but not putting numerical or statistica

val ues around that.

To go back to Dr. Glbert's assertion, |
guess what we are trying to get to is can we get a
clinical delta that is reasonable and a mcro delta
that might be tighter, and then | ook for a safety
signal without putting any numerical or statistica
val ues around it.

DR CESSER. | suspect you are talking
specifically about neningitis because | think the
tightness of relative deltas will vary by the
indication. It seens |like we have strayed into a
safety di scussion and safety is of primary
i mportance but | suspect our intent here was to
di scuss proof of efficacy. It goes w thout saying
that safety is handled in a different way and these
di scussions of delta are not tied specifically to
safety. | think, as Dr. Glbert points out, the
safety data often comes from ot her indications and
for difficult to study indications |ike neningitis
or endocarditis or sone of the others that we have

mentioned, the types of safety databases that we
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often require are not going to cone fromthat
popul ation alone. | think that is inportant.

DR PONERS: | think it is inportant to
realize that there are safety differences across
those di seases. For instance, the duration of
treatment in endocarditis may show you a safety
issue with that drug that you wouldn't see in the
other parts of your safety databases.

DR CESSER. Right, and dosing, but that
needs to be looked at in totality, not specifically
when one is trying to assess what tests should be
used to denpnstrate the delta-2 issue that the
i nvestigational drug is no worse than the
comparator that is chosen for that study.

DR EDWARDS: Christy?

DR. CHUANG STEIN. Yes, | hate to put on
my statistician's hat and reni nd peopl e about the
sanpl e size. That seens to be what statisticians
are doing in their respective conpanies. Even if
we use the micro, the eradication rate as the
primary endpoint, the confidence interval can only
do as nuch as it can. The width of the confidence
interval is reciprocally proportional to the square
root of sanple size. So, even if we have the

eradication rate as high as 95 percent but if we
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only have a sanple size of 20, that confidence
interval is going to be pretty wide. It is not
going to neet, you know, mnus five or mnus ten
percent. So, the high eradication rate is not
going to help. The sanple size will have to be
pretty high to neet a very tight margin there. W
can go back to one of the slides where the cure
rate or success rate was about 90 percent. If we
push that even a little bit further to the right
the sanple size will go down a little bit but it is
not going to get us to 20 or 25

DR TALBOT: | think the corollary to that
is if, as John suggests, you would think about a
second delta for a clinical endpoint, naybe w der
one. Wthout |ooking at the nunbers, | amstil
concerned that for some of these indications even a
20 percent delta would still translate into patient
enrol I ment requirenents that would be not feasible.
For exanple, let's say in bacterial neningitis you
deci de that you want a 90 percent eradication rate
for your control and a five percent margin for
bacteriol ogic, you do your calculation and it is 40
patients, or whatever. |If to that group you apply
a 20 percent delta for getting clinical proof, you

are still talking about a pretty big trial again.
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So, | need to | ook at the nunbers, but |
am not sure how much you are really saving by
adding that clinical delta. | still find it
appealing to think that you just report the
m cr obi ol ogi ¢ endpoint as well as the data from
safety across all the other popul ations, efficacy
across all the other indications, etc. and just say
here are the microbiologic data. W met this delta
but we can't infer conpletely what the clinica
safety profile is, and skip the delta.

DR. PONERS: | guess the issue that cones
up there then is now you are tal ki ng about one of
the nost severe diseases you will ever treat and
you are not going to give clinicians information on
what the actual clinical cure rate is in that
di sease

DR. TALBOT: Well, you would but you
woul dn't power the study using a delta. You would
report the clinical results observed in that
popul ation in which you had assessed your
m cr obi ol ogi ¢ endpoi nt but you would note the
limtations of that.

DR. PONERS: | guess looking at it from
our point of view, the question that m ght cone up

then is suppose one did a trial in meningitis where
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one showed 95 percent bacterial cure rates in both
arms of the trial, and then when you | ooked at the
clinical success rates one is 80 percent and one is
70 percent. Now you have nunbers so snmall that you
can't decide whether that difference in the
clinical cure rates is just because you didn't have
enough patients or if there is a true difference in
clinical cure rates between those two drugs.

Let me bring up this issue about why
because, again, it goes back to whether one accepts
that all the drug does is eradicate bacteria. Last
week' s New Engl and Journal of Medicine had a paper
on dexamet hasone in bacterial neningitis. M Kke,
your and Alan's editorial about sone of the trials
done in the past didn't give the steroids before
the antibiotic, and | thought why is that? Wy
woul d that be an issue? That is because, you know,
you have tal ked a | ot about how the antibiotics
af fect what happens to these inflamatory
medi ators. So, the idea here is that, yes, there
is a host response but the antibiotics inpact what
that host response nmight be. It is not just that
it eradicates the bacteria and that is it. So, if
one didn't think that was inportant, then why woul d

one need to give the steroids before the drug if
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that wasn't an issue? So, the question that then
comes up is are there host-drug interactions that
one woul d not be able to nmeasure in any other way,
ot her than | ooking at the clinical outcome?

DR. TALBOT: Right, but the alternative is
if you don't nmake it easy to study the drug you are
going to have no information on the drug. You are
not even going to have nmicrobiologic. At least if
you focus on mcrobiologic and note the Iimtations
of the clinical, you will have those data in the
| abel with the appropriate interpretations ensured
by the agency pointing out, for exanple, what the
limtations are; certainly pointing out the
differences in the unsatisfactory outcomes. |
would like to hear fromny active clinician
col l eagues, but | think that is better than having
not hi ng about it.

DR SCHELD: | think it is better than
havi ng nothing. You raised a very good point,

John, because of the inflammatory issues which are
stimul ated by bacteriolytic drugs, and all the

i ssues of whether a drug that was not bacteriolytic
but was bacteriocidal mght actually be better in
this disease. | don't want to get into that today,

but | think having the information on the rate of
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bacteriol ogic eradication in spinal fluid would be
very nmeaningful to clinicians. It really doesn't
hel p you set the trial size though for a clinica
endpoint. |If you pick an endpoint, like they did
in the dexanet hasone trial which is basically
wal ki ng, tal king, going to school, perfectly
normal , no neurol ogi c sequel ae versus everybody

el se, it took 300 patients and nine years in five
countries to get there, and that is the real issue,
and t hey picked an endpoi nt where they night be

able to pick up such a difference.

I don't know what the conpromi se situation

woul d be but | think that we have to get sonmewhere
with rates of bacteriol ogic eradication because,
you know, all the work that is done in experinenta
meningitis in the literature | ooks at col ony
formng units per milliliter of spinal fluid per
hour of treatnent. |[|f you actually |ook at those
ki nd of experinments, adding a nodern-day quinol one
to a third generation cephal osporin is better than
the standard regi nen we are using today but we are
never going to know whether that is better in

humans right now. W just can't do that.

But there mght be a better way to | ook at

bacteriol ogic eradication with one caveat. That
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is, back in the early days when Roche was studying
ceftriaxone in meningitis in Senegal, it |ooked
like the drug was working fantastically well
because none of the kids with H flu nmeningitis had
positive spinal fluid 12 hours after the first dose
of drug. Then they did a very clever thing, which
we also did in the | aboratory, which was you add
beta-l actamase to the CSF and they are al
positive. So, with those kind of caveats, you just
have to be careful with a bacteriol ogi c endpoint.
Anot her exanple with endocarditis, and
wish | could have been there to hear VWalter talk
about this because | can inmagi ne what he woul d
say--"oh, my God, you get a 95 percent cure rate
with virulent streptococcal endocarditis; you can't

accept anything less," and | agree. W shouldn't
accept 15 percent less. It is unacceptable. But
you do a clinical trial, as was done a nunber years
ago and which is the only one we have, where you
compare a beta-lactam versus beta-|actam plus

i mmunogl ycoside in Staph. aureus endocarditis.

Even though at the end of the day the clinica

out come | ooked to be about the same, clinicians

still use that data to use conbined therapy for the

first three to five days because that is where al
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the benefit takes place.

DR. PONERS: M ke, you bring up the exact
point that is the flip side of what we are talking
about. That is, where you see a mcrobiologic
benefit that doesn't pan out into a clinica
benefit. John Rex' study on candi deni a, presented
at | CAAC | ast year, is the sanme thing, anphotericin
pl us fluconazol e versus fluconazol e al one cl eared
the candidenmia faster; no benefit clinically.

Again, it is the sanme situation as tal king about
addi ng a second potentially toxic drug and
clinicians making a deci sion based on nicrobi ol ogy
that didn't pan out to have a clinical benefit to
patients. | guess that is the flip side of what we
are tal king about here when we say that things

m ght be mi crobiologically equival ent and not turn
out .

Just to get away fromneningitis, you can
bring up an exanple of E. coli 0157 treatnent in
di arrhea where one could show that you eradicate
the organi smand, yet, there are suggestive
retrospective case control data that say that nmay
actual ly adverse clinical outcomes as far as
i ncreased incidence of henolytic uremic syndrone in

kids. So, it is not just meningitis. | think this
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i ssue of are there clinical outconmes that woul d be
i mportant to measure cone up with other diseases as
wel | .

DR. EDWARDS: Mark?

DR. GOLDBERGER: There is a potenti al
regul atory solution to sone of this, and that is
that | think it would be difficult to just sort of
put in the label in some way the results of a study
for meningitis, you know, and just sort of |eave it
there and then people are sort of supposed to sort
out what to do. However, if a study were done, in
fact, of alimted size with a favorable
m crobi ol ogi ¢ response and, you know, obviously at
the end of the day less ability to understand how
the two products conpared clinically, there is no
question in any case that something like this would
go, you know, to the relevant--in this case, the
anti-infective advisory commttee for discussion.
There would be a ot of looking at rates of culture
negativity and whatever data there was. But at the
end of the day what could very well happen is a
deci sion that you get an indication that m ght say
drug is indicated for treatnent of whatever type of
meningitis was studied in situations, you know,

where alternative therapy is unavail able or
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i nappropriate. In other words, it mght end up
with a second-line indication based on the fact
that there was insufficient information to really
draw concl usi ons about how it conpared to the
est abl i shed drug, which was the control but,
therefore, leaving it as an option for a situation
where, for sone reason, the control therapy was
felt by the treating physician to be inappropriate.

| suspect that that is a regulatory
approach that would be nore conpatible with, in
general, how we have approached ot her problenms than
simply leaving it in the | abel and kind of |eaving
it inthe air for people to sort through the
culture negativity rates, not really saying
anyt hing about how it is indicated and then just
|l eave it conpletely up to the clinician.

DR. EDWARDS: Wth that conment, | think
we are going to try to bring the neeting to a close
unl ess--yes, Bill?

DR. CRAIG A potential advantage of
elimnating an organismfaster is that it wll
all ow for a shorter course of therapy. It nay not
translate into any benefit in overall outcome if
one uses a long course, but since the organismis

el i m nated qui cker and, again, nowadays with al
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the concern with resistance a shorter courses
result in | ess exposure and that could turn out to
be a positive aspect.

Concl udi ng Remar ks

DR. EDWARDS: If | could have just about
two minutes, | would like to nake a coupl e of
coments in terms of an extenporaneous sunmmary of
the day. Even though we have tracked through about
25 topics today so far, | will try to keep it down
to just two mnutes.

We started out understanding that we have
a problem W need to continue to attract the
devel opment of new antimnicrobial agents at a time
when we are at a critical crossroad regardi ng needs
because of resistance, because of bioterrorism
needs, and because our armanmentariumis just
dim nishing in quantity.

We pointed out the fact, sonething we
haven't really enphasized but | wanted to just nake
the point that | think we are really in a new
par adi gm of studying patients in nany ways. W
have patients whose clinical records are about this
big for alnpbst all of the infectious disease
probl ens that we are studying. Unlike an era when

we had lots of patients with sinple, acute
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bacterial neningitis or acute endocarditis who cane
in off the streets and were unconplicated, we are
now dealing with a | arge popul ati on of

i mmunoconprom sed hosts who really conmpound the
difficulties regarding analyzing the effectiveness
of an agent, nore so that than the toxicity,

al though the toxicity certainly conmes in here. Dr.
Wenzel made the point very clearly that conorbidity
is a big factor that we have to take into

consi derati on.

We clearly know we have a big resistance
problem W went through a fair nunber of
solutions to the problem which included the
possibility that it is an acceptable strategy to
incorporate PK/PD data with limted clinical data
carefully in evaluating the efficacy of new agents.

We did not develop very fully the notion
regardi ng whether efficacy in one infection applied
to efficacy in another infection and, therefore,
woul d reduce the nunber of trials per specific
entity. W touched on that but we really didn't
devel op that notion very far

We tal ked over and over agai n about the
fact that it may be feasible to devel op | abels

containing information that is informative but not
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concl usi ve and we have actually conme back to that
noti on over and over again throughout the day.

We had a very interesting discussion about
incentives and sone very creative i deas were put
forward. W have been working all day today, and
will all day tonorrow again, on devel oping the
notion of maxim zing the incentives that do not
require legislation at this tinme and that already
exist. The IDSA is going to definitely explore the
i dea of pursuing incentives that may require
legislation, and I think that job is on our
shoul ders at the present tine.

We have | think agreed that the delta wll
be determ ned for each specific indication and that
there is no across the board delta. The rea
challenge is trying to figure out how to apply
that, and that is what we are grappling with here,
and will all day tonorrow as we will conme back to
the delta i ssue over and over agai n.

There were two things we didn't discuss
today, and perhaps we will have a chance tonorrow,
that are | think of inportance and those were
suggesti ons made by Christy regarding the
one-tailed testing to reduce popul ati on eval uation

size, and we really didn't explore in a lot of
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1 detail the issue of non-conparative trials which

2 woul d be sonething | think the fol ks from | DSA
3 woul d be able to contribute to. Perhaps we can

4 cone back to that tonorrow.

5 So, we have really tracked through a
6 trenmendous anount of territory today. | would
7 really like to thank you all, all the presenters

8 who did a very beautiful job of not only being

9 clear but also on time. | really thank everyone

10 who has put effort into this nmeeting, and this half

11 has been | think very informative and really a
12 great warmup for what will be com ng tonorrow.
13 W will start again at nine o'clock

14 tomorrow. Are there any ot her announcenents we

15 need to nmake at this tine? Please hang onto that

16 badge so you can get in easily again tonorrow

17 morning, and | think we will adjourn for today and

18 thank you very nuch.

19 [ Wher eupon, at 5:10 p.m, the proceedings

20 were recessed, to resune at 9:00 a.m, Wdnesday,

21 Novenber 20, 2002.]

22
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