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PROCEEDI NGS
Call to Order

DR CRAIG &ood norning. | would like to call to
order the Anti-Infective Drugs Advisory Conmttee Meeting.
| guess this is the 61st. | mght as well announce right
away that, for those of you that will be continuing on for
the next two days, it wll not be in this hotel. It wll be
back down the street at the Holiday Inn.

| think, at least the Chair of the Commttee, had
alittle difficulty finding this place. For sone reason, |
t hought it was the Hyatt so | wal ked all the way down to the
Hyatt to find out it wasn't there and had to turn around.

So maybe that is where sone of our other nenbers are.

As Dr. Feigal said, that is the reason we have
consul tants because they can at |east find where the place
iS.

What | would like to do to start off is to go
around the room and have everybody register officially. So
if we could start down at the end there. |[If you would say
your name and your position.

DR. SHENEP: H . |'mJerry Shenep, Pediatric
I nfectious D seases at St. Jude's Children's Research
Hospi tal .

DR. SERODY: | am Jonat han Seroday, Adult
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I nfectious D seases and Henmatol ogy at the University of
North Carolina in Chapel HII.

DR BROMN: | am Arthur Brown from Menorial Sloan
Kettering Cancer Center in New York, Adult and Pediatric
| nf ecti ous Di sease.

DR. ZINNER | am Steve Zinner from Brown
University, Adult Infectious Di seases.

DR. THORPE: Edwi n Thorpe, OB-GYN, University of
Tennessee, Menphis.

DR. HENRY: Nancy Henry, Pediatric Infectious
Di seases, Mayo Cinic.

DR. RELLER Barth Reller, Adult Infectious
D seases and Clinical Mcrobiology at Duke University.

DR CRAIG Bill Craig, University of Wsconsin,
Adul t Infectious D sease.

M5. McGOODW N Ernobna McGoodwi n, FDA.

DR. PARKER  Don Parker, University of Cklahona
Heal th Sci ence Center.

DR. MELISH: WMarian Melish, Pediatric Infectious
Di seases, University of Hawaii .

DR. ROSS: David Ross, Medical Oficer,
Anti-Infectives, FDA

DR. SORETH: Janice Soreth, Medical Team Leader at
t he FDA.
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DR FEIGAL: David Feigal, the Acting Division
Director for Anti-Infective Drug Products in the Ofice,
Director for Drug Evaluation |IV.

DR. CRAIG Thank you.

The next itemon the agenda is the conflict of
i nterest statenent.

Conflict of Interest Statenent

M5. McGOODW N:.  Thank you, Dr. Craig. The
fol | ow ng announcenent addresses the issue of conflict of
interest wwth regard to this neeting and is nade a part of
the record the preclude even the appearance of such at this
nmeeting. Based on the submtted agenda for the neeting and
all financial interests reported by the Commttee
participants, it had been determned that all interests in
firms regulated by the Center for Drug Eval uation and
Research whi ch have been reported by the participants
present no potential for an appearance of a conflict of
interest at this neeting.

W would like to note that there are no conflicts
with the Commttee nenbers. Dr. Rodvold was unable to cone
t oday.

Wth respect to FDA's invited guest speakers, Dr.
Jerry Shenep and Dr. Zinner have reported interests which we
bel i eve shoul d be nade public to allow the participants to
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eval uate objectively their

to disclose that he had a

comments. Dr. Shenep would Iike

grant fromBristol Myers Squibb to

support education of infectious disease fellows and visiting

scienti sts.

Dr. Zinner would like to disclose that he | ectures

occasionally for Bristol-Mers Squi bb and is an ad-hoc

scientific advisor for Bri

stol - MWers Squi bb and several

ot her pharmaceuti cal conpani es.

In the event that the discussions involve any

ot her products or firns not already on the agenda for which

an FDA participant has a f
partici pants are aware of
from such invol venent and

the record.

Wth respect to

the interest of fairness,

i nanci al interest, the
the need to exclude thensel ves

their exclusion will be noted for

all other participants, we ask, in

that they address any current or

previous financial involvenent with any firnms whose products

they may wi sh to coment upon

Thanks.
DR. CRAIG  Next

Feigal fromthe Division.

i s opening remarks by David

Openi ng Remar ks

DR FEI GAL: Good norning. | would like to
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wel cone everyone here. This issue has not been discussed in
front of this commttee in an open session since the tine
that the points to consider docunents were presented.

| f we | ook back historically at the | abeling for
this indication, in sone of the older |abels for products
approved nore than a decade ago, there is passing reference
to the use of some products in the setting of the
conprom sed host but it wasn't until the |IDSA participated
in the project wwth the D vision al nost ei ght years ago now
that we began to formally | ook at what woul d the appropriate
study designs be to try and show safety and effectiveness in
the comon clinical setting of an enpiric treatnent of
infection in a neutropenic host.

This application is actually the first application
to actually try and conduct the studies under those
gui delines and points to consider. One of the things |
think that the commttee will need to ook at is all of the
| evel s of detail, the additional detail, that are required
once you actually have sone data and studies in place to go
beyond the outline of the study design and assess what is
the best way to establish effectiveness in the setting where
we recognize that in the majority of cases we will not even
identify an infectious agent. Wat are the appropriate
rules for an infection in that type of setting.

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



at

The fact that it is sonmewhat daunting to study
this does not obviate the clinical need which is very real
and the inprovenents in the treatnment of infections has been
part of the progress that is nmade nore aggressive
chenot herapy, whether it is in the setting of bone marrow
transpl antati on or cancer chenot herapy, possible for sone of
its strides.

So we |l ook forward to the commttee | ooking at
this specific application but we will also pay cl ose
attention to the discussion of the issues as we attenpt to
provi de gui dance to conpani es and academ ¢ sponsors who w sh
to study this type of issue further and further the progress
we can nmake in this area.

Thank you for your participation today.

DR. CRAIG Thank you Davi d.

| would |ike to remnd all the speakers, both the
consul tants and those for the sponsors, to please try and
stay within the allotted tine. W have got a tight agenda
totry and |l eave sufficient tinme for discussion. | think we
will pick up that half an hour at the end for the open
public hearing as there is nobody schedul ed to speak during
that period of tine.

But we would |ike to be able to get as nuch tine
to discuss the area and for the questions that will be
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present ed.

So, we wll be starting off with sone of our
consultants. The first one is Dr. Arthur Brown.

I ntroduction by FDA Consultants
Background- - Febril e Neutropenia (I SDA Gui del i nes)

DR. BROMN: Good norning. | did bring a conpass
so | was able to find ny way. | would be glad to lend it to
the Chair at any tine.

DR. CRAIG Thank you.

DR. BROMN: Please forgive ne. | just recovered
nmy voice last night and I hope it will last through the
presentation. M/ nasal voice is not the usual.

When David Ross called ne and asked ne to be
involved in this, | was quite pleased so | thank himand |
thank the FDA for the invitation. | thank the commttee for
including me. M understanding of what David and the FDA
and the group wanted to conme of this was, perhaps, a precis
of the existing | DSA FDA gui delines and with an accent on
what may have changed since they were published in '92 and,
per haps, sone notions of where, in ny opinion, things m ght
be going and so forth and so on.

That is a daunting task in 20, 25 mnutes. So
what | have done is | have taken the guidelines and used
them as an outline for the presentation and just, at my own
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pace, decided to just highlight a few things here and there.
So, if you are lost in the presentation, you can always | ook
at the insert that was given out to us earlier in terns of

t he gui del i nes.

[Slide.]

You usually start with an introduction and that is
where we are. | amgoing to spend a fair anmount of tinme
reviewi ng what we would call standards of care because that,
obvi ously, has great inpact on how we woul d approach studies
in such patients.

The current standards, the this is a very broad
brush-stroke kind of coment here, of pronpt initiation of
br oad- spectrum anti-infective drugs, there is no way anyone
could find fault with that. It is just chock full of
anbiguity and so forth, appropriately so, to give
flexibility in order to do this.

Perhaps, in reviewing a bit of where we have been,
we can understand what constitutes broad-spectrum and what
we regard as pronpt.

[Slide.]

This is a slide | always use for the house staff
whenever | give a tal k about infections in patients with
cancer, particularly with neutropenia. It shows data, the
patterns of the causes of death, in autopsied patients who
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had acute | eukem a fromquite sonme tine ago, now, sonme
40- pl us years ago, going back into the 50's. These are NC
data, data fromjust up the street, the first three rows
goi ng acr oss.

These were adults and children who cane to autopsy
who had acute | eukemia and it shows, in a very specific but,
and it is contradictory, general sense of whether they died
of henorrhage, henorrhage and infection, infection or other
causes. The principle point of the slide, and | have
i ncluded sonme data fromthe first part of tinme I was at
Sl oan Kettering in pediatrics, shows that, indeed, we had a
probl em arising as we began to nore intensively treat
patients with acute | eukem a, that infection, indeed, was
the maj or cause of death in these patients as proven at
aut opsy.

You may ask, and everyone al ways does, how cone we
don't have any data into the '90's on this. | wll tell you
that hardly anyone does autopsies anynore, and that is a big
problemin terns of determ ning these kinds of data in the
future. |Indeed, the autopsies that are done, | would say,
rat her selected and probably biased and so forth and truly
don't represent the population at |arge.

[Slide.]

So that was the setting in which things were done.
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| think Dr. Schinpff, Dr. Klatersky and ot her people from
whom | |earned a great deal will discuss this in nmuch nore
detail especially about the history of things. They have a
few nore grey hairs than | do.

But, in 1990, The Infectious D sease Society of
American published its guidelines. These are the clinical
guidelines. And these are the opening statenents in the
first couple of paragraphs. This was done partly because
there was a fair anmount of controversy which, | am sure, al
of us will reiterate today to sone extent, about how one
shoul d approach these patients.

In the first few paragraphs, there really were
these three statenents that said there was no controversy
about these things. This is the framework about which we
all agree. How we respond to it is where the controversy
may exi st.

| just will quickly nmention that basically the
neut ropeni ¢ pati ent who becane febrile at that tine had a 60
percent or | ower chance of being infected, a very
hi gh- st akes event froma clinical point of view

| f the neutrophil count was |ess than 100, in the
many series that have been done, approximately 1 in 5 of
these febrile episodes will be associated with--and the
manuscri pt said bacterema. | would say a positive bl ood
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culture in view of today's considerations of fungem a, just
to sort of add an editorialization there.

So, in other words, there was a very high
l'i kelihood that there would be a positive blood culture,
especi ally when the counts were profoundly suppressed.

But, nost inportantly, if left untreated, these
infections were going to be rapidly fatal. This was,

i ndeed, the enphasis that was taken for the need to have
gui delines and uniformty in how we approach these patients
because people died if they were not appropriately treated.
Appropriate treatnent neant pronpt treatnent.

[Slide.]

This is Dr. Schinmpff's slide froma few years ago
showi ng the rel ationship of the absol ute neutrophil count on
the x axis as it goes down to zero and the nunbers of
i nfections per 100 days in a very high-risk group of
patients, ANLL, acute non-I|ynphocytic |eukem a, during
i nduction to therapy, a very aggressive chenot herapeutic
regi men usually applied to these patients.

As you can see, as the counts go down from greater
than 1000 to | ess than 1000 and | ess than 500, and,
certainly, when they are | ess than 100, the nunbers of
bacterem c infections, severe infections and the total, go
way up. This is a relationship that has been shown, first
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by Gerry Bodey but many, many other people and is accepted
as pretty nmuch fact now and the basis for how we approach
t hese patients.

[Slide.]

Who are the players? The various organi sns we
need to be concerned about, if we all agree that, indeed,
this is sonething that requires i medi ate action, are
basically bacteria and fungi. | would suppose we are nainly
concentrating on bacteria in the norning, here.

There is a range of organisns to be concerned
about. This was made up in the early '80's by ne, and |
chose to show it again because | will get into the changes
in the organisns in a fewmnutes. But | wanted to show you
where we have been.

Gram positive organi snms included the betahenol ytic
strep, the pneunococcus, Staph aureus, common everyday
organi sms that affect normal hosts as well as our
neutropenic host. Then, it used to be that organisns |ike
Staph epi, viridans strep, enterococci, not so nuch AK and
bacillus, but, certainly, these three, were organi sns that
patients got in the hospital back in the '70's and early
*80's after they had been in the hospital for a period of
time, sort of grampositive superinfection.

That is a change that has happened now, and | w |
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point that out. Now, for instance, Staph epi is the
principle organismin terns of frequency of recovery from
bl ood culture on outpatients who are febrile and
neutropenic, presenting with fever and neutropenia. | wll
discuss a little nore of these as we go al ong.

The gram negative rods traditionally have been the
Ent erobact eri aceae including E. coli, Kl ebs, Enterobacter
serratia and, to sonme extent, Proteus. | think we would al
agree, we don't see a |lot of Proteus infection but it is
traditionally included here. And Pseudonobnas aerugi nosa,
al t hough taxonomcally distinct, is certainly part of the
consideration in these patients.

It is these organisns that, in the past, had
really contributed to the high nortality rate that we have
cone to know about and to be concerned about and about which
we respond with broad-spectrum anti biotics.

The shift, as | have already alluded to, is nore
to the grampositive side, a little | ess on gramnegatives.
But this may depend on what side of the Atlantic you are on
or, in New York, which side of York Avenue you are on. At
New York Hospital, which is across the street, they have a
very different range of organisns than we do at Sl oan
Kettering.

So, just like all politics is local, | feel that
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if I amin Washington, | should say sonething |ike that.
think epidemology is local. It is a very inportant
differential point to be considered. | think that has been

appreci ated nmuch nore by all of us in the field in the | ast
ten, fifteen years than perhaps it was when we were trying
to get, as you mght--you will have to forgive ny hunor. |
can't help this--a nanaged-care approach of trying to get
"one size fits all" back in the early '70's, a little
premat ure, perhaps, given the current climate.

But there was an attenpt to sort of say, "Well,
this regimen will work for all neutropenic febrile
patients,” and | think we have cone to think that it varies
frominstitution to institution and city to city and so
forth. So there are |local factors that nust be considered.

[Slide.]

The ot her group of organisns to be considered in
t hese patients with neutropenia are, of course, the fungi.
We know about invasive di sease wth Aspergillus, Micor,
Candi da and we have conme to | earn about other invasive
organi snms that, heretofore, were not so nmuch a problem
Trichosporon, Rhizopus, Fusarium

| don't know if | have the slide in the right
order, but there is a slide later on that lists a whole
bunch of tongue-tw sting fungi that, heretofore, were really
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environnental or presuned to be non-pathogenic in hunans
that are now causing problenms and I will get to themin a
few m nutes.

[Slide.]

To give you sone nunbers besides descriptive talk,
| will show you sone data from Menorial. This is an
of t en- quot ed paper by Carol Singer fromthe Geen Journal in
1977 and represents, | think, kind of where we were as we
were just beginning to use conbinations of antibiotics.
These were data taken over 14 consecutive nonths at
Menorial, 364 consecutive episodes of sepsis and fungem a in
patients.

Carol and Don Arnstrong and Mark Kapl an anal yzed
this. They put in order the frequency with which these
organi sns recovered fromthe bl oodstreamand their
nortality.

Let me be clear. This is not attributed nortality
but crude nortality. |In other words, there was no attenpt
to assign the cause of death of infection versus other
causes. But | think what we have done at Menorial over the
years and what ot her people have done as well, if you tend
to do this consecutively and consistently, you can nake
conpari sons.

Anyway, this set the stage and |'m sure everyone
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else was famliar with this during a period of tine, for the
big three, as | call them the E coli, Pseudononas and

Kl ebs, were responsible for the bulk of the nortality in
these patients. As you know, our direction of therapy was
to make sure we were absolutely covering these three

organi sns very wel |

| am not suggesting that Staph aureus was not a
pl ayer or not to be considered, but it had a different
nortality rate, certainly, at that tine, roughly speaking,
and that yeast in the bl oodstreamwas a very often fatal
event. And nore than one bug in the bl oodstream was, al so,
very often fatal and happened with reasonabl e frequency.

[Slide.]

VWhat were the changes? | have kind of alluded to
this a bit. The changes, as | have said, are increased
gram positive infections--and coag-negative staph is nost
common now as a bl oodstream i nfection--foll owed by, anong
the gram positive, streptococci and enterococci, which
weren't on any of these lists that we have devel oped in the
past .

Changes wth respect to gram negative infection.
There is decease of infections in many centers due to E
coli, increase in infection due to Klebsiella, particularly
resistant Klebsiella in New York and ot her pl aces,
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Ent er obacter that are sonewhat resistant, serratia, which
was not part of the general schene before, and what is
probably not appropriately called non-aerugi nosa
Pseudononas.

This was made up years ago before the taxonony was
changed, but to just give you a flavor, these would be what
| refer to down here as the water-borne gram negative rods,
Aci net obacter being anong them also what used to be called
Pseudononas multifilia, then got changed to Xant hononus
multifilia and nowis called Stenotrophanmonus multifilia and
wi |l be sonething el se next week.

I n any case, those organi sns, because of the use
of catheters and so forth, have cone to play a large part in
our consideration in these patients. This doesn't apply to
our patients who are neutropenic but it is a change.

[Slide.]

Just to show you the change a little bit, these
are data from about 20 years later at Menorial, albeit these
are all pediatric data. This is now published in Cancer in
February, 1996. The |ead author is Lucas. These are a
organi snms causi ng bacterem a and fugema in children with
fever and neutropenia at Menorial for better than two,

t wo- and-a-half, years in the early '90's.
The point is not so nuch what each organismis but
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it reaffirnms what | have said to you, coag-negative staph at
the top of the list, alnobst a quarter of all of them E
coli is still the nunmber one gram negative rod, but it has
got a new contender here wi th Acinetobacter com ng up here.

One of the things that is happened, and we wl|
get intothis, is that it is an exception for someone not to
have a catheter rather than to have a catheter. Everyone
has sonme catheter or sone intravenous vascul ar-access
device. So | think that has changed things to a certain
extent.

In children, as | amsure Jerry Shenep will tel
you, Strep viridans is a bigger concern than it is in adults
and we are seeing, as others are, a penicillin-resistant
viridans Strep.

| am not going to go through all of these but,
basically, you can see the range of organisnms and that sone
of the traditional organisns are rather far down the |ist.

[Slide.]

Factors pronoting infection of gram positive;
well, | have alluded to this. The use of these subcutaneous
tunnel | ed vascul ar-access devices is very much a factor.

As you break the skin and so forth and have reason for the
skin to beconme contam nated around the device, if it is not
properly cared for, or the device is not handl ed
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appropriately, there may be contam nation with skin flora.

W de use of prophylactic antibacterial agents
agai nst gram negatives. Sulfatrimethoprimand various
f I uor oqui nol ones have been used for antibacteri al
prophylactic activity in neutropenic patients or in patients
presunmed to becone neutropenic, at risk for having fever,
and so forth.

And they have very potent gram negative activity
whi ch has changed things in terns of gram negs, but sonme of
the grampositive activity of sone agents may not be as
potent and, therefore, explain why we get nore
gram positive.

Early use of enpiric agents agai nst
gram negatives. | would have to say we have taught our
| essons well and people, in general, have been pronpt in
starting enpiric agents heavily agai nst gram negatives
| eavi ng gram positives to energe.

Probably nost inportant is the intensification and
prol ongati on of chenotherapeutic reginens. As there have
been advances in the therapy of these infectious diseases,
t he oncol ogi sts have been equally advancing within
increasing the intensity and the [ ength of these
chenot her apeuti c regi nens.

As | will mention with the cytokines, they have
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been able to shorten the tinme of neutropenia but the
mucositis may not be as dimnished and the portals of entry
may renain.

[Slide.]

This was also Steve's slide fromyears ago. It
just seened appropriate to bring it. Just to show you, for
those who don't deal with these things, what a catheter
| ooks like. This part is out in the free world here,
exposed to everything. And this is where the access site
is, and it goes underneath the skin. This is the tunnel
area and then it goes into one of the great vessels and,
hopefully, not across the tricuspid valve but into the
heart.

| have always been a little concerned. This isn't
really germane to this, but this represents, in lots of
ways, the | aboratory nodel of endocarditis that many of have
| ooked at over the years. Al you have to do is just rough
up the valve a little bit, shoot a few organisns in and you
have got endocarditis.

It has been shown that this is not a problem but
it is always a potential. So | wanted to show you that.

[Slide.]

VWat are sone of the other things that m ght cause
changes, and that is use of prophylactic agents. So
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cat heters, and now prophylaxis. These are sone data from
nmost |y European studies that show, with the use of
fl uor oqui nol one, various, and sone not stated.

There have been reports in sone of the major
trials, fromsone of the nmajor groups, of, indeed, isolets
that were resistant over the isolates tested in varying
percentages here. | just leave that to you. So it is
sonething to be concerned about.

| am not picking out one versus the other. It is
the class of conpounds that | am concerned about and there

is alot of roomfor debate here.

[Slide.]
Here is our data from Menorial. This is going to
be comng out in CIDin, | assunme, a couple of nonths, just

conparing the EORTC data using fluoroqui nol ones and their
sensitivity and resistance patterns conpared to ours over
the years, '92, '"93, '94 and '95, suggesting, at |east by
inference--we didn't do statistical analysis of this because
it wuldn't really be correct considering these were not
conparative groups--that not having used prophylaxis on this
side of the Atlantic at Menorial may have precluded the
enmergency of resistance so far.

We have institutions that have used prophylaxis in
these patients and they have a fair anmount of resistance
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already in North Anmerica. It nmakes it easy to talk about it
that way but | don't nean an excl usively American versus
non- Aneri can point of view

| just throw that out as sonething that wl|
factor into our thinking of how we would design trials in
the future. So nmy concept and ny concern about
f I uoroqui nol one prophylaxis is it not having great coverage
for Strep, sone Staph, perhaps sone enterococci, certainly
pneunococci, in sone cases, and penicillin-resistant
pneunococci. | amtal king about avail abl e agents right now,
St aph aureus and MRSA.

Vancomycin use will be increased. Vanconycin use
has been shown to result in increased VRE,
vanconyci n-resi stant enterococci, and what mght the future
hol d. Vanconyci n-resi stant Staph aureus,
vanconyci n-resi stant coag-negative staph, and so on and so
on and so on, the nightmare we all fear.

This is ny own hypothetical construct. | don't
present it as fact but just as a concern that we shoul d al
take into consideration.

[Slide.]

That | eads into the other changing pattern that we
are seeing and it isn't just in conprom sed cancer patients
but in the population at large in the world. Mich attention
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has been given in the lay press to the energence of
resi stant organi snms. MRSA, certainly, is well known to al
of us.

Mul tiply antibiotic-resistant enterococci,
particul arly VRE, vanconycin-resistant, is a big issue and
i's reshaping the way we use, or should think about using,
vanconmycin. | amnentioned that a bit.

Penicillin-resistant pneunococci. There is now a
fair amount of chatter on the internet about very

br oad- spectrum third-generation, cephal osporin-resistant

pneunococci as well, ceftriaxin. It is unofficial but it is
being tal ked about. It has to be proven.
Anti biotic-resistant Enterobacter, | have referred

to. Pseudononas and Kl ebsiella such as Ji m Rahal descri bed
in New York, the 1026, ceftazidinme-resistant Klebsiella.
That is not so nmuch of concern for our neutropenic patient
as MDRTB--a definite concern but not the point of our topic
this nmorning as acyclovir-resistant herpes viruses.

[Slide.]

Then yeasts; we are mainly tal ki ng about
anti bacterial activity but I can't help but nmention yeasts.
We are seeing an increase in infectious due to yeasts, nore
common now t han nosocom al aerobic gram negative bacillary
bl ood-streaminfections in sone centers.
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| will show you this data in a few m nutes that
show you that this is so. In other words, yeast fromthe
bl ood stream as a cause of nosoconi al bl oodstream i nfection
in this country has been now, for about six years, nore
frequent than any gramnegative rod fromthe bl oodstream
That is a change fromthe way it was back in the '60's and
"70's and has a |l arge inpact on how we do things.

I ncrease in hepatosplenic candidiasis. Increase
i n non-al bi cans Candi da infections. WMaybe this has to do
with the fact that organisns |ike Candi da krusei or Candida
gl abrata or Torul opsis gl abrata, dependi ng on what you
believe the taxonony is there, are, indeed, intrinsically
resistant, particularly krusei, to azoles and so it would be
natural that you woul d expect themto be nore of a problem

The associ ation of various organisns with
venous- access devices. Sone strange nanes, Ml assezia
furfur, Rhodoturula rubra, and so forth. There are many
ot hers, too.

[Slide.]

This is that list | thought I would nention. A
bunch of us sat around the table at |lunch one day and tried
to think up how many nore than-three-syllable fungi we have
recovered frompeople that initially were thought to be
contam nants and then were proven to be invasive.

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



at

| won't go through this but it is quite sonething.
| now tell the house staff that when they get a call from
the lab where it is on the conmputer, which is the nore
nmodern way of doing things these days, they shoul dn't
dism ss as a contam nant an organismwth nore than three
syl l ables that they can't pronounce but they ought to cal
an I D consult.

[Slide.]

This is the data fromNNIS. This is alittle bit
old now-it is from 1988--but it shows you nosocom al
bl oodstream i nfections, nost frequently associ at ed
pat hogens. As you woul d expect, coagul ase-negative staph
represents a quarter of the bl oodstreaminfections and Staph
aureus is next, 15 percent.

But virtually tied for third place are enterococci
and yeast, here at 7.9, 7.7. It is pretty close, a dead
heat. As you have heard, they are both organisns that we
have cone to expect as problens in the '90s and into the
21st Century. So it is ahead of E. coli, ahead of
Ent er obacter, Pseudononas and Klebsiella. So |I would keep
an eye on that.

This is not in cancer patients exclusively. 1In
fact, in these studies, they are pretty much excl usive of
cancer patients. | don't believe centers include, or
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i ncl uded back then, the conprehensive centers very nuch at
all.

Anot her way to |l ook at this would be conparing
NNI' S data from 1980 to 1990. Bloodstream | have all uded
to, a six-fold increase, roughly speaking. Surgical-wund
infections, alnost trebling. Lower respiratory-tract
infections, a 50 percent increase. Uinary-tract infection
nore than doubling, in ternms of nunbers per nunber of
di scharges in these patients.

[Slide.]

That you are going to have trouble reading. These
are just the factors that m ght be associated with why we
have nore fungal infections. | have alluded to this
prol onged nucosal damage from chenot herapy. Keep in mnd
that as cytokines are being used, nore chenot herapy, heavier
doses, dose intensification is increased, and so there may
be nore nucosal danmage.

Al'so, viral infections. W are nmuch nore aware
now t hat preexisting herpetic |esions, the nucosa and so
forth, may well lead to such portals of entry for fungi.
| ncreased use of corticosteroids in terns of supportive
measures is well described. |Increased periods of prol onged
neutropeni a, fromwhat | have just described fromnore
i nt ensi ve chenot herapy and i ncreased use of broad-spectrum
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agents and central venous devices and TPN.

| won't dwell on these but these are things to
t hi nk about, malnutrition being the actual thing here that
that is a surrogate for

[Slide.]

Much of this repeats itself. | wll try and weave
this nowinto what will be the second part of that
introduction thing that says future trends. | have tal ked
about cytokine use. | think that has changed the | andscape
quite a bit. Probably we are going to have to be concerned
about how it is used.

The official docunents of ASCO and | DSA have said
it shouldn't be used except in extrene situations but
surveys within ASCO, the Oncol ogy Society, suggest that it
is used by many of the nenbers. So that is going to figure
into how we design trials.

A new thing to be concerned about is IV
antiinfective will be used in the outpatient setting. It

will no Ionger be the strict clinical research center sort

of mlieu, if you wll, of the inpatient setting. The
controls won't be quite as stringent. It will be nore
difficult. It nmeans we are going to have to nake house

calls or get to see these people in their home environnent.
It won't be as controlled and I think that has to be
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factored in.

There will be oral antiinfective used, both as
inpatients and outpatients. This is not fantasy. This is
bei ng done at M D. Anderson and ot her places and we are
movi ng towards that rather quickly ourselves as are others.
So that is going to change things.

Hopeful Iy, diagnostic techniques will be inproving
such as imaging that will lead us to making specific
m crobi al di agnoses nore often and, certainly, clinical
di agnoses nore often. W all hope that there will be nore
rapid mcrobial detection and identification with sonme of
t he new technology with PCR and so forth.

[Slide.]

One of the things that I, personally, have a
problemw th is the concept of enpiric therapy versus
directed therapy. | think that underlines sonme of the
controversy that is before us.

Quite frankly, if we have sonmeone who conmes to us
and, again, | will use the house staff way of descri bing
things--1 say to them sonebody cones in, you work them up,
you do all the usual things, all the things you were taught
to do in school, a history, physical and collect the |ab
data and then you go through it.

| f, indeed, at the end of all that, and you have
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done it rigorously, you cannot find anything that suggests a
focus of infection, then you use enpiric therapy. W often
forget that therapy is directed when we, say, find sonebody
who--1 will pick sonething out--has sone el enent of
cellulitis, even the slightest anpbunt in a neutropenic
patient, around the broviac or H ckman site.

Al'l the argunment about whether to use vanconycin
or not to use vanconycin can be really nodified by deciding
t hat using vanco when sonebody has redness around their
broviac catheter site is what | would call directed therapy.
That is not enpiric therapy.

You are making sure that at |east you are covering
what you see, what you have found. This can get even nore

conplicated, and so forth.

This also has led, with increased techniques, to
make these specific diagnoses; in other words, we have nore
opportunity to do that. There are |ess patients who are
vaguel y out there and so forth, although, if you | ook at the
nunbers, it seens that there are as many fevers w thout a

source, which may sound contradictory.

Anyway, | think this issue needs to be addressed
whet her we include just enpiric or we call it directed.
[Slide.]
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Design nust take into consideration the degree of
risk for the patients. This has been alluded to in the past
when we tal k about we would stratify, say, for |eukem a
versus solid tunor. That is perfectly reasonable. Jerry
Shenep is going to tal k about differences anong kids and
adul ts.

You could also talk about a newy diagnosed
di sease versus rel apsed di sease. Allogeneic transplants
versus autol ogous; that is pretty straight forward.

Pati ents who have recei ved prophylaxis for bacteri al
i nfection versus those who did not.

That is probably all sunmmred up in the last |ine
which is the approach we are using to find out who are the
patients who can, indeed, have outpatient therapy. W would
call themlowrisk patients, patients whomwe intuitively
know are | owri sk neaning they don't present with shock and
so forth and so on.

There have been many studies, sone in Boston, MD.
Ander son, and we have done a review ourselves--and | don't
mean to | eave anybody out, but there are many studies that
have | ooked at this. | think we can actually define what
lowrisk is and that wll have to figure into how we conduct
the trials in these patients in the future.

| think that represents one of the biggest
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chal | enges to us because that enconpasses the whol e i dea of
outpatient therapy as well. In other words, if we just took
all the lowrisk patients and studied them everything is
going to | ook good no matter what we do. That has been the
problem 1 think, is that we have been m xi ng appl es and
oranges in the past. | amsure others wll agree.

This is an opportunity to sort that out in a nore
physi ol ogi ¢ way, | think.

[Slide.]

The enrol I nent of patients. This is the part
where | picked out a fewthings that | want to point out.
From the docunent, it says, "ldeally, all consecutive
patients presenting to the investigator should be enrolled
in order to avoid bias. Evaluation by episode is acceptable
but out cone should ideally be assessed both by epi sode and
by patient.

| think that is done, but it has to be reinforced.
But, back to this point about consecutive patients, | think
this is ny concern here. That is enrollnent bias.

Sonetinmes, there is a tendency for the research nurse or the
principle investigator basically to enroll people Mnday
t hrough Friday, 9:00 to 5:00.

Well, the kind of person who shows up in the

enmergency roomat 3:00 in the norning, who got out of bed
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and got in a cab or got in an anmbul ance and cane is not,
necessarily, the sane kind of patient who got admtted from
clinic who happened to be there and who was neutropenic and
febrile.

If we don't enroll people consecutively around the
cl ock, and rigorously, we are not going to be putting the
si ckest patients in our studies. | have seen this over and
over again. | amaguilty of it. W are all guilty of it, in
a sense. So | think this is an inportant thing to nake sure
that this aspect of things is supported in doing such
st udi es.

[Slide.]

So, in sumary, the changes--and this won't cover
all of them-include cytokine use which, in ny mnd,
shortened the period of neutropenia. | think that is
denonstrable and true. Allow for dose intensification, nore
frequent cycles of chenotherapy but | eave prol onged nucosal
damage there, especially when we are tal king about the G s,
GCSF, and so forth.

Use of indwelling vascul ar-access devices is very
much a part of the landscape. It is exceptional that they
are not used. The use of antibiotics in the outpatient
setting, IV and oral. There is very good opportunity with
honme care to do it IV. | think with the newer agents com ng
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out orally, and sone existing already, there is anple
opportunity to pick our lowrisk patients.

| have nentioned the changi ng patterns of
organi sns. G ampositives are increased in nmany centers.
Gram negatives are decreased al though | nust say in our
center, we still have plenty of gramnegatives. And there
are the highly-resistant organi sns.

Most inportantly is the variation at different
medi cal centers which, | think, needs to be taken into
consi derati on.

Thank you very nuch.

DR. CRAIG Thank you, Dr. Brown.

W w il go on and have Dr. Shenep al so nake his
comments and then we will have tinme for questions.

Dr. Shenep.

Febrile Neutropenia in Pediatric Patients

DR. SHENEP: Good nor ni ng.

[Slide.]

My comrents are going to be very brief today. You
will happy to hear that. | amjust going to focus on the
i ssues that are unique, or at |least nore inportant, to the
child with neutropenia rather than an extensive review
because | think Dr. Brown's comrents in general apply to the
child with neutropenia. | can add just a little bit nore to
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that from our perspective in dealing with the pediatric
popul ation with febrile neutropeni a.

First of all, the pediatrician |oves to say that
the child is not sinply a small adult. But if we were
arguing in this arena, we mght have a hard time w nning our
argunent because in the febrile neutropenic patient there
are striking simlarities between the child and the adult.
My opening remarks will be just to enphasize that, that
there are a lot of simlarities in febrile neutropenia in
adul ts and pediatric cancer patients.

There are sonme mnor differences, however, and we
wll nmention those. Then | would just |ike to comment about
t he advantages and limtations of nonotherapy which,
think, is pertinent to the discussion here today.

[Slide.]

Just to enphasize the simlarities; it is clear
t hat the degree and duration of neutropenia is what
determ nes the incidence of infection in the neutropenic
child as well as the severity of nucositis. [In our center,
we have found that nucositis is just about as inportant as
the degree of neutropenia, if not nore inportant, in
determ ning the risk of infection.

The pattern of infectious organisns that you see
in children and adults is strikingly simlar and the use of
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enpiric therapy in these populations is very simlar. There
is only one set of IDSA guidelines. There is not a set for
adults and a different set for children.

Successful outcone is highly likely in both the
child and the adult.

[Slide.]

There are sone differences. They are m nor
differences but, in sone cases, they m ght be inportant
relative to today's discussion. First of all, fever remains
unexpl ai ned in a higher proportion of children than adults.
My internist colleagues |like to say that that is because
they are better clinicians than we pediatricians and they
are diagnosing nore of their patients with infection than we
are.

But | would rather think that the popul ations are
different, that, perhaps, children have nore viral
infections that we are unable to diagnose or have ot her
reasons for fever.

There is one advantage in pediatrics that we have
and that is our patients tolerate therapies, in general,
much better than adults do so that we can get by w th using
am nogl ycosi des and get by with using anphotericin B
sonetimes even sinmultaneously better than the internist can
in the adult. In general, the younger the child, the better
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they tolerate nultidrug therapy.

Anot her inportant difference is there is a slight
increase in the incidence of viridans streptococcal
bacterem as in children but, very strikingly, there is a
huge difference in the anount of septic shock that occurs
with viridans streptococcus conpared to adults.

This is not explained, not well explained, why
children tend to go into shock with this organi smnore so
than is seen in adults. But it is sonething that woul d be
of concern.

[Slide.]

So | wanted to spend just a little tine talking
about viridans streptococcal sepsis. | think Dr. Brown
anticipated that I mght nention this topic.

First of all, what are the factors that predi spose
to viridans streptococcal sepsis. Prophylaxis with
tri met hopri m sul fanmet hoxazol e, which is alnost universal in
our population at St. Jude, or a use of fluoroquinol ones
whi ch we do very sel dom

These are agents, though, that will predispose to
viridans streptococcal sepsis. A profound neutropenia. Use
of antacids or histam ne type-2 antagonists. Severe
mucositis and even beyond the degree of nucositis that it
causes, cytosine arabinoside, or ara-C, is known to
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predi spose to the devel opnent of viridans streptococcal
sepsi s.

Again, while the child has a little bit nore
bacterem a than the adult, the child is nuch nore likely to
go into a septic shock or have a fatal illness with this
or gani sm

[Slide.]

This is a study that we did now al nost ten years
ago at St. Jude in 101 children. This is a study in which
patients were random zed to receive the conbination
vanconycin, ticarcillin, am kacin conpared to ticarcillin,
cl avul anat e and am kaci n.

What pronpted us to performthis study is, at that
time, vanconycin on patent. It was very expensive. W
really felt that we didn't need to use vanconycin in our
pati ent popul ation and we set out to prove this in a study
and ended up proving the opposite for the tinme and the
popul ati on that we were dealing wth.

Wth the vanconycin-containing arm we had one
br eakt hr ough bacterem a that was inconsequential wth
coag- negati ve staphyl ococcus on five days into therapy for
febrile neutropenia in this child.

In contrast, in those patients that received
ticarcillin coagulinate and am kacin, we had nine
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br eakt hrough bacterem as. Five of these were coag-negative
st aphyl ococci and these children were easily treated with
t he addition of vanconycin.

Four of these patients, however, broke through
with viridans streptococcus. Two of those incidences were
extrenely life-threatening. One of themwas fatal. This
child right here, just to try to put a face on sone of the
these statistics, was a ten-year-old girl with | eukem a who
came into the hospital with febrile neutropenia.

There was no source of infection to be found at
the time of adm ssion. She pronptly becane afebrile after
starting therapy. W were blinded in the study. This was
bl i nded study. Dr. Brown would be happy to note that we did
admt patients to this study 24 hours a day, seven days a
week.

But this child cane in, was random zed. At the
time we didn't know it, but she was random zed to the
ticarcillin coagulinate, amkacin arm Her initial blood
cultures were negative. She becane afebrile. She was doing
quite well on day 3 of therapy. About 10 o' clock, on a
Friday norning, her fever spiked up to about 41 degrees
centigrade and her bl ood pressure dropped to about a
systolic of 40.

She was imedi ately rushed to the intensive care
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unit and started on vanconycin, am kacin and ticarcillin now

in open-label therapy. By 2 o'clock in the afternoon, she
was dead of overwhel m ng sepsis. She had three bl ood
cultures that grew out viridans streptococcus so | think
there is no doubt of what happened here.

VWhat is surprising is that the organismthat she
grew out, while it was resistant in vitro to penicillin, it
tested susceptible to ticarcillin coagulinate in the test
tube. Qobviously, there was clinical failure but it
hi ghlights the fact that the in vitro testing may not be
reliable when it cones to viridans streptococcus.

[Slide.]

Now, g@iVving you sone anecdotal experience from St.

Jude, we have had literally hundreds of patients on
vanconyci n throughout the years. W have never had a
breakt hrough with viridans streptococcus on a patient who
was receiving vanconycin.

We have had quite a nunber of patients on
cef ot axi ne and we have never seen a breakthrough. W have
had two patients who were on ceftazidime wthout vanconycin
who did break through with viridans streptococcus but did
not have shock at the tinme. They nerely had positive bl ood
cul tures.

We have had a nunber of patients in a study that
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will briefly nmention next who received oral cefixinme and we
have had no breakthroughs with viridans streptococcus there.
So it does seemthat one can adequately treat with

t hi rd-generati on cephal osporins, but there is sonme caution
and the two patients that have broken through on ceftazidine
keep us very alert to this possibility.

[Slide.]

Just to nention to you and, perhaps, reinforce
sone of Dr. Brown's comments about selection of patients, we
certainly have recogni zed that there is a high-risk and the
lowrisk patient. W have designed a study that has | ooked
at using nonotherapy not at the initiation of therapy but
after 48 to 72 hours of hospitalization.

So we | ooked at patients, children, who cane in
with febrile neutropenia that was unexplained. If, after 48
to 72 hours of intravenous antibiotic therapy, these
pati ents had negative blood cultures and we had been unabl e
to establish a source of infection, a negative chest X-ray,
not col oni zed wi th Pseudononas aerugi nosa or nethicillin
resi stant Staph aureus.

Those that had those risk factors were excluded
fromthe study. Those that did not have that risk factor
were random zed to either continue their intravenous reginen
whi ch, in nost cases, would have been vanconycin, tobramnycin
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and ticarcillin, or vanconycin and ceftazidinme in patients
wi th renal dysfunction.

O, they switched at 48 to 72 hours to oral
cefixime therapy, again realizing these patients are not
col oni zed with Pseudononas aerugi nosa. W random zed 200
children in this fashion.

[Slide.]

The outconme is those that recovered with an ANC
over 500 wi thout having to change therapies; there were 27
out of 100 patients that continued on IV therapy who were
not successful and 28 out of 100 patients who were treated
with oral cefixinme therapy who were not successful.

You can see that that is statistically equivalent.
But, again, these are very selected patients. These are not
all coners.

[Slide.]

The reasons for failures; if a patient had becone
afebrile and suddenly spi ked a fever, rem niscent of the
10-year-old that | told you that died, we were unable to
tolerate having that child on oral therapy. W instituted
i ntravenous therapy. So a new episode of fever would fai
you for oral therapy and the equivalent of that in the
i ntravenous therapy although, if they were on IV therapy, we
woul d usually continue to watch themif it was early in the
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course and we weren't worried about fungal infection, it was
equi val ent .

So the two therapies were about equally successful
in preventing new fevers.

There was only one breakthrough bacterema in al
200 patients. This was a breakthrough with a multiresistant
E. coli froma patient from South Anerica. That child had
fever and a positive blood culture but did not have shock or
any other worrisonme synptons.

There were new focus of infections that were not
m crobiologically defined in five patients in total, and so
forth and so on. The bottomline is that you can treat
sel ected patients with an oral nonot herapy agent and do
quite well in this setting.

[Slide.]

VWhat are the advantages of nonotherapy? Certainly
there is reduced toxicity. There is ease of adm nistration
and cost savings and we are very aware of that having used
very expensive regi nens. One can save a trenmendous anount
of noney with nonotherapy that only has to be adm nistered a
couple of tinmes a day.

The therapy is quite adequate for the stable
patient in the absence of infection with resistant bacteria
and there is an overall reduction of antibiotic usage and

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



at

preservation of antibiotic activity.

The ot her side of the coin of our heavy use of
vanconycin at St. Jude is that we have now started
experienci ng vanconyci n-resi stant enterococcal bacterem a.
This has led us to be nuch nore selective in our use of
vanconmycin. | guess there is never an easy solution in
medi ci ne so what ever course you take, you pay a price one
way or the other.

| suppose our price is that we now have sone
vanconyci n-resi stant enterococcus in the institution and we
are trying to limt our use of vanconycin because of that.

[Slide.]

There are contraindication, | believe, to
nonot herapy. One of the concerns | had as we were going to
through the material about cefepine is that there has been a
| ot of enphasis on what we are | ooking at as the endpoint.
But to, again, echo Dr. Brown's comments, | think just as
i mportant or, perhaps, nore inportant, we need to decide
what is the beginning point, what are the patients that we
are going to call febrile neutropenia, when are we really
using enpiric therapy.

| woul d suggest, as a starting place, that if I
had a child that came in into the clinic wth neutropenia
and fever but they were in shock, | would not be satisfied
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with the use of nonotherapy with any agent that you can
name. | would want to cover broadly with probably three
antibiotics in that situation.

The sane goes for the patient who is hypotensive
and, perhaps, in inpending shock. |If there are skin |esions
that make ne think the child has septic enboli, if there is
a life-threatening pneunonia on chest X-ray, or if you have
reason to suspect, such as the exanple that Dr. Brown gave
with the H ckman catheter that has the cellulitis about the
catheter, if you have concern about Staph aureus or
methicillin-resistant Staph aureus, or
cephal osporin-resi stant pneunbcoccus or Vviridans
streptococcus that can be resistant, Pseudononas aerugi nosa,
ent erococcus, other resistant organi sns, these may not be
patients that you would want to use nonot herapy in.

| would just end in saying that, again, | would
think that one of the things that has to be carefully
considered is that the patient that is a candidate for
nonot her apy shoul d be stable and there should be no evidence
of resistant infection in those patients.

| wll stop there and nove on from here.

DR. CRAIG Thank you.

We are running just a few m nutes behind but I
will entertain a few questions for our speakers.
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Specifically, | guess, | would have one from adult nedicine.
What are the trends, now, in terns of nonotherapy versus
conbi nation therapy. W have heard about going to oral, but
is there also a trend, now, nore to go to conbination, or
stay at conbination and nore to go to nonot herapy?

DR. BROMN: If we take into consideration Jerry's
comments, | think the trend has been towards nonot herapy.
But | agree with Jerry conpletely that one has to sel ect
those patients carefully. To the extent that you can sel ect
the high-risk patient out of that group, | think the trend
IS appropriate.

DR. SERODY: | would agree with that with the
exception that | think one of the problens here is you
really do have to | ook at the high-risk versus |owrisk
folks. | think in the solid-tunor setting, the main
enphasi s now anong oncol ogi sts is to use nonot her apy.

In the transplant setting, we would never use
nonot her apy. Wien we | ooked at our |ast 300 transpl ant
patients, about 15 percent were bacteremc, half of which
had viridans streptococci, all of whom had nucositis. There
is no way to tell who has viridans streptococci. Mrtality
of that, in our setting, is 20 percent.

So we woul d never use nonot herapy for those
i ndi vi dual s.
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DR. ZINNER | think the last tw studies of the
EORTC, at |east, are suggestive--well, the |last one study
that we did | ook at nonotherapy certainly did not show a
di fference between nonot herapy with i m penem and ceftazidi ne
pl us am kaci n conbi nation

So | amnot so sure that | share all of those
concerns since one can either, in the case of conbination
t herapy where you don't need the am nogl ycosi de anynore, you
can stop it after three days. O simlarly, one could add
it after two or three days. Certainly, with respect to the
vanconycin in the EORTC trial, which was predom nantly an
adult but not exclusively, addition of vancomycin back at
two or three days if the patient was failing and had a
resi stant organi sm showed very good success rates of that
appr oach.

So it isreally sort of conplicated. But | would
agree with you that nonotherapy is increasing, certainly, in
nost of the country.

DR. CRAIG Any other questions? |If not, then
let's nove on to the sponsor presentation from
Bristol-Mers. Dr. Smaldone will begin

Sponsor Presentation
| nt roducti on

DR. SMALDONE: Good nor ni ng.
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[Slide.]

Dr. Feigal, Dr. Craig, nenbers of the commttee
and the FDA, we are here this norning to turn our attention
to the point of discussion today which is cefepine, or
Maxi pi me, and the supplenental NDA for the enpiric treatnent
of febrile episodes in neutropenic patients.

[Slide.]

| would Iike to briefly go through the chronol ogy
of Maxipinme. WMaxipinme was officially approved in the U S
in January of 1996. Shortly thereafter, we had a pre- NDA
meeting with the agency to discuss the possible filing of
the febrile neutropenic supplenent in April of '96 which
brought us very quickly to the advisory conmttee here
t oday.

[Slide.]

Cefepinme is an injectable cephal osporin which has
been devel oped by Bristol -Mers Squi bb Conpany and has sone
critical features inportant to the treatnent of febrile
epi sodes in neutropenic patients. It has very broad
coverage of gram positive and gram negative organi sns and
there is a very extensive clinical experience both in
clinical trials and in practical experience for treatnent of
a variety of indications.

Cefepinme is currently indicated in the U S. for
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treatnent of noderate to severe pneunonia, conplicated and
unconpl i cated UTI, unconplicated skin and skin-structure
infection and bacterem a associated with sonme of these
condi ti ons.

[Slide.]

Cefepinme, as was nentioned earlier, is the first
antibiotic to be officially reviewed for this indication
based on the 1992 IDSA guidelines. You will hear today a
very extensive evaluation of cefepine used both as
nonot her apy and conbi nation therapy in this indication.

[Slide.]

| would Iike to introduce our international panel
of consultants with whom we have had nmany active di scussions
on the data and this indication. | would Iike to point out
Dr. Thierry Calandra and Dr. Howard Gold who served as the
i ndependent blinded reviewers of the data.

[Slide.]

This is the outline of the presentation fromthe
conpany. M nane is Laurie Smaldone. Dr. Stephen Schi npff
fromthe University of Maryland will present for us the
hi stori cal perspective of febrile neutropenia.

The nethods used in our analyses will be presented
by Dr. Claude Nicaise fromthe Antiinfective Cinical G oup.
Dr. Rubin Ranphal fromthe University of Florida wll
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present the results. And we will conclude at the end with
Dr. N caise and entertain questions at that point.

Thank you.

| would now like to present Dr. Stephen Schi npff
who will present the historical perspective.

Hi storical Perspective

DR. SCH MPFF:  Good nor ni ng.

[Slide.]

| was very honored when Bristol-Mers Squi bb asked
me if I would give an historical background on the area of
infection in neutropenic patients. | think, probably, |
shoul d give you just a 30-second background on nyself for
t hose of you who do not know ne.

| amthe Executive Vice President of the
University of Maryland Medical Systemand | a professor of
medi ci ne, oncol ogy and pharnmacol ogy. M background is in
internal nedicine and | have boards in infectious disease
and nedi cal oncol ogy.

For a long nunber of years, | was involved pretty
much exclusively in the area of infections in the cancer
patient but, in recent years, | have been nore involved in
nmedi cal -center managenent, if you like. But this is stil
ny first |ove.

What | would like to ask you to do is, in your
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m nd, go back about 30 years. For ne, | want to go back to
about 1969 whi ch was when, having |eft nedical school,
finished ny residency and | was fortunate enough to get
chosen to the National Cancer Institute. They assigned ne
to the Baltinore Cancer Research Center which was a center
primarily for the very aggressive treatnment of cancer
patients with new agents.

[Slide.]

When | got there, | was assigned, unlike ny
col | eagues who were doing the direct care of patients, to
the intensive care unit and asked if | would initiate sone
studies into septic shock

Now, septic shock and infectious death, as we have
all heard, were very commobn anong neutropeni c cancer
patients. The reason | ask you to go back in your m nd and
just recall that the way we were all trained was you don't
start antibiotics unless you know what the infection is, you
know the site of infection.

That was drilled into all of us. At that point in
time, enpiric therapy was not the standard. As Dr. Shenep
said, trying to get sort of a sense of a picture of the
patient in your mnd mght help, so | want to present a
patient to you. It is a true patient although |I have
changed the patient's nanme and | had a colleague stand in in
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t hese phot ographs.

[Slide.]

W will call this M. MIller. He had just retired
fromthe railroad. During his retirenent exam they found
that he was a little bit anem c and had sonme funny cells in
his bl ood count and so they referred himto us.

[Slide.]

He got sone tests done.

[Slide.]

He found out that he had acute | eukem a. He was
not pleased by that. He was treated very aggressively with
cancer chenot her apy.

[Slide.]

As it turns out, once he got the chenotherapy in a
coupl e of days, he started feeling reasonably well. He
usually wore street clothes, as you can see here, and he
woul d ki nd of wander around the hospital. M point is, of
course, that he |ooked and felt relatively well.

[Slide.]

On the tenth day of his hospitalization, about
4Eo' cl ock in the afternoon, he devel oped a tenperature to
about 100.6 degrees. Wen his physician went to see him he
was found | aying on the bed, over the covers, not under. He
said, "You know, | just don't feel quite right. But that is
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all 1 can tell you."

The rest of the history was negative. The
physi cal exam -a very good physician, incidently--a very
careful physical examwas conpletely negative. Uinalysis
was negative, | ooked at by the physician. The chest X-ray
was negati ve.

He had just had a platelet transfusion about 2:00
in the afternoon. The physician nade the decision, "Mybe
it is a platelet-transfusion reaction. Let's just watch
it." By 7 o'clock that evening, his tenperature was down a
l[ittle bit. 1t |ooked |like maybe that was the right
deci sion. The doc went hone.

It turns out in the mddle of the night, his
tenperature started to cone back up again. It is recorded
in the chart, but no physician saw himin the evening.

[Slide.]

When norni ng rounds occurred, around 8:15 in the
nor ni ng, he was in obvious septic shock. At that point, a
reexam nation showed that, in fact, he had a very subtl e,
but very real, perianal cellulitis, the inflanmmtory
response being so poor in these patients. Renenber, he has
no circulating granul ocytes in aplastic marrow, but,
neverthel ess, mnimal but clearly there perianal cellulitis.

At this point, he gets nmultiple broad-spectrum
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antibiotics, fluids, blood, pressors and so on.

[Slide.]

But, by noontinme, he has nmet his maker, only 20
hours fromthe tinme of that first |lowgrade fever. It turns
out that the bl ood cultures cane back Pseudononas
aerugi nosa. The two cultures both--we were doing sone
guantitative cultures then--both had nore than 200 col oni es
per cc which is very high for gram negati ve.

But here was a guy that | ooked relatively well and
just said, "I don't feel quite right."

[Slide.]

| think there are sonme inplications to M.
Mller's story, obviously that fever is frequently the only
early evidence of infection in these patients. |If you
repeatedly reexam ne them tonorrow or the next day, repeat
X-rays, exans and so on, frequently, although not always,
define the site of infection.

The patient may have bacterem a yet, as M. Mller
showed us, may appear relatively well initially and, very
inportantly, the patient will progress to sepsis and shock
and death quickly if not treated rapidly.

| wll take you back to nyself, just having gotten
to the cancer center and having been assigned to the
intensive care unit, | was starting to see a nunber of
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patients like this. It seened |ike naybe the thing to do
was, rather than try and treat septic shock, why not try and
treat sonething earlier

But, again, the approach was not to treat until
there was nore evidence. | went to the senior physician and
just asked hi mwhat his experience was. It was just what
Arthur presented earlier. He said, "Well, there are about
four bugs cause nost of the problens. It is E. coli,
Kl ebsi el | a, Pseudonobnas and Staph aureus.™

| went and asked the nurses. They said, "Yeah.
But it is really Pseudononas. That is what brings themin
and knocks themoff." Those were their words.

| decided | would ask sone of the patients. They
seened to know, too, at |east the patients who had been
around for a while. They said, "Well, it is Pseudononas

sonething. W don't know just what it is but we do know

this. |If you get it, they take you down to that intensive
care unit and there is only one way out. It is through the
nor gue. "

So it seened |like everybody seened to know what
the i ssue was and what the problem was.

[Slide.]

So | decided to do a little chart review of the
Pseudononas bacterem as that had occurred in the previous
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year, 1968 and the first half of 1969. It turned out there
were 22 epi sodes anong neutropenic patients. They had not
been treated enpirically but, to the extent they did receive
an anti-Pseudononal antibiotic, it was one of the

pol ym Xxi ns.

As you can see, 21 of those 22 patients died and
hal f of them died before the results of the bl ood cultures
were known. This seened to clearly have the inplication,
then, that enpiric therapy was the right thing to do.

Gerry Bodey had been tal king about it and witing
about it for a nunber of years but, again, there was this
really strong feeling that this was not the right thing to
do. It just wasn't the standard of the day.

These were the days when gentam cin and
carbenicillin were investigational. They were available to
us. The idea was, at that point in time, "Gee; gentamcin
shoul d cover that waterfront of those four key organisns."
You could add on the carbenicillin for the extra activity
agai nst Pseudononas whi ch woul d, al so, have sone synergy and
maybe that woul d be useful

So, the study was put together but, frankly, it
took five nonths to convince ny first-year clinica
associ ate col |l eagues that it was appropriate to try enpiric
therapy. Frankly, they just needed to see a nunber of M.
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MIllers before they would be convinced to go ahead and do
this.

[Slide.]

But, anyway, we got it put together. Patients
w t h advanced cancer receiving chenot herapy, many--not all,
but nost--had acute | eukem a, granul ocytopenia, febrile. W
treated 75 consecutive patients day and ni ght, weekends,
with carbenicillin, gentamcin.

[Slide.]

If we just | ook at the Pseudonobnas here. This is

the curve of the 22 patients | just showed you. Here are

the patients using carbenicillin and gentamcin. It is not
a controlled trial. It is historical data. It is the only
uncontrolled trial | was ever involved wth.

Nevertheless, it was pretty striking. As it turns
out, it got witten up in the New Engl and Journal of
Medi cine and | think because of where it got witten up, it
sort of hel ped push the idea of enpiric therapy. Again, as
| say, | was clearly not the first one. There were others
and | amgoing to talk about that nore in a few m nutes.

[Slide.]

| presented M. MIller to you. 1Is he an
aberration? Ws that just really an unusual patient? |
kind of look at what | call the rule of 20 percents which is
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if you look at a large nunber of patients who were febrile
and neutropenic, you can generally divide themup nore or

| ess into these categories, that about 20 percent w Il have
a bacterem a, 20 percent will have a mcrobiologically
docunented infection w thout a bacterem a, another
20Epercent clinically documented, 20 percent FUQ
20Epercent, in retrospect, probably were not infected.

This is based on now you have exam ned the patient
multiple times. The cultures are now back and so on. These
percent ages change dramatically. | think both Arthur and
Gerry have pointed that depending on if you like the | ocal
epidemology. It really varies frominstitution to
institution based on how many bone-marrow-transpl ant
patients or acute | eukem a patients versus solid tunor, and
SO on.

Conmbi nati on therapy, beta | actam am noglycoside,
was the standard for quite sone tine going on into the early
1980s and still is a common standard today. The changes
over time were nore potent, if you like, nore
br oad- spectrum beta lactanms with the various
am nogl ycosi des.

But then, in the early 80's, and md '80's, cane
sone studies of nonot herapy.

[Slide.]
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Let me just go through the obvious rationale.
Avoid the toxicity of the am nogl ycosi de, both
nephrotoxicity and ototoxicity. Qotoxicity; we don't think
about that nuch but it is actually pretty inportant in these
patients who conme back tinme after tinme after tinme for repeat
chenot herapy. Pretty soon, they say, "I can't quite hear
what you are saying, Doc."

Sinplify the therapy for patients and caregivers.
But, truly, the issue here is that the advent of
br oad- spectrum-and | shoul d have put up here nore
potent--beta | actans with good bactericidal activity.
Appropri ate pharmacoki netics; what | nmean by that is that
there is a bactericidal activity in the serumthat is
ef fective against the commonly infecting organisns and a
good safety record.

[Slide.]

Let me just very briefly show you ceftazidine
versus a conbi nati on and i m penem versus a conbi nation, just
pi cking out two exanples. There are many in each case.

[Slide.]

This is fromthe National Cancer Institute. It is
alittle fuzzy down at the bottomthere, but Phil Pizzo's
study. Jim Hathorne who was involved in that is here. The
study was fever granul ocytopenia, random zed to a
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conbi nation of three agents versus ceftazidine.

[Slide.]

There were a | arge nunber of patients. 282 got
ceftazidime, 268 got a conbination. Here are the docunented
infections. | think many of you are probably famliar with
the definitions that have been used there; success w thout
nodi fication--in other words, only the original conbination;
equi val ent success rate here.

Many patients had a nodification. That m ght be
the addition of anphotericin, the addition of vanconycin,
the addition of acylovir. Again, equivalent response. And
failure, around a 10 percent failure rate. So a very
simlar response in the two regi nens.

[Slide.]

| f you |l ook at those patients who had unexpl ai ned
fever, 190 and 240, the sane thing, equival ence between the
two reginens. This was printed also fromthe New Engl and
Journal of Medicine and it really, | think, got the bal
rolling on the idea of nonotherapy, particularly
cef tazi di me.

There are now a good nunber of studies that have
been published about ceftazidine. | wote 1,000 here but it
is probably closer to 2,000 patients that are in random zed,
prospective controlled trials that have been published
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conparing ceftazidime nonotherapy to various conbinations in
all of them no detectable difference in efficacy for
response or survival

There is a | arge netaanal ysis that has been
published and a | arge study by Dupaw in the Annal s of
I nternal Medicine that | ooked at ceftazi di me versus
pipricillin/tobramycin. Again, no differences. So there
is, I think, a lot of data show ng the equival ence of
nmonot herapy with ceftazi di me versus conbi nations.

Briefly, let ne just tal k about im penem here. A
study that was done at the University of Mryland Center by
Ji mWade. Again, cancer, fever and granul ocytopeni a,
random zed, doubl e-blind study to i m penem versus
conbi nati on.

[Slide.]

If we | ook at the bacterem as, equival ence, 57,
60Epercent. Wthout bacterenia, again equival ence.
Clinically docunented, equivalent. There are no
statistically significant differences here. Overall, 78
versus 75 percent.

The definitions here are different than the Pizzo
definition. They are very close to the I DSA definitions
where any change equals a failure. So clinical
deterioration, death or a change in antibiotic regi nen would
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be a failure.

[Slide.]

What is current practice today? This is ny
opi nion of what current practice is of talking to a |ot of
peopl e around and sonme marketing surveys that Bristol has
done, but, principally, it is my own survey of people that |
know around the country, both practicing in the community
and in academ c centers, that nonotherapy with a potent,
br oad- spectrum beta | actam such as ceftazidine or im penem
i s now considered appropriate initial therapy, for nost--for
nost--febrile neutropenic patients.

Agai n, however, there is the issue of |ocal
epi dem ol ogi ¢ consi derations which nmay favor the addition of
anot her agent. That m ght be an am nogl ycoside. It m ght
be a glycopeptide. And it really depends upon the patient.
| think it is the point that Arthur nade before about
directed versus enpiric therapy.

When you have data, you use the data.

[Slide.]

The poi nt about the changi ng spectrum of
infections. Down here, EORTC, International Antim crobial
Ther apy Cooperative Goup, a group that was put together by
Dr. Klastersky who is here, Dr. Tattersall from Australia
Dr. CGaya from London and nyself back in about 1972. The
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first study started in 1973.

What you see here is, |ooking at the bacterem as
fromthat study and a study that started in 1992, to just
give us sone tine spread here, that back in 1973, 71Epercent
of the bacterem as were gram negative. 29 percent were
gram positive, so just basically a reversal of that; now
33Epercent gram negative, 67 percent gram positive.

Here is what they are. | won't read themto you.
The increase in streptococci, coagul ase-negative
st aphyl ococci, decline in E. coli. Again, a very great
variation frominstitution to institution, the type of
t herapy, and so on.

Steve Zinner, as he wal ked in this norning, |ooked
around and said, "It |looks |ike the neeting of the
Neutropenia C ub here,” and then rem nded John Kl ast er sky
and nysel f that al nost exactly 20 years ago, the three of us
were staying--well, we were in a roomupstairs here. |
heard sonme slight negativismabout this hotel, and that is
the way we renenber it, also, from 20 years ago.

But that is when we put the data together about
this first EORTC study. | kind of blanked out that
particul ar room

[Slide.]

Just quickly to summarize; pronpt enpiric
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antibiotic therapy has proved to have a nmjor inpact on the
survival of febrile neutropenic patients.

[Slide.]

Secondly, fever is frequently the only sign,
initially, of infection in these patients although if you
repeatedly exam ne them | believe, that in nost patients,

you will find the site over tine.

As Arthur pointed out, and | didn't show a slide
on this, but infection, incidence and severity is inversely
related to the granul ocyte count. A fairly limted nunber
of organi sns cause nost infections which neans that it is
possi ble to cover the bulk of the waterfront with enpiric
t her apy.

[Slide.]

Finally, large conparative clinical trials do
denonstrate that a potent beta lactamis adequate initia
t herapy for both--again, nost febrile neutropenic patients.

[Slide.]

We are going to go on to nethodol ogy but we can
take a nonment, if you have questions at this point.

DR. CRAIG Any questions from nenbers of the
conm ttee or consultants?

DR. SCH MPFF: In that case, we are going to go
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on. Dr. Claude N caise fromBristol-Mers Squi bb is going
to go through the nethodol ogy.
Met hodol ogy

DR. NI CAI SE: Good norni ng.

[Slide.]

| will try to present in a few mnute how t he
nmet hodol ogy applies to the clinical studies that we are
including in the cefepinme submssion. But first, let ne
summari ze sone of the data that Dr. Schinpff just presented.
Clearly, the enpiric use of antibiotic therapy in febrile
neutropenic patients is associated with a significant
clinical benefit.

We have seen that potent beta-lactam antibiotics
are adequate initial therapy in this indication. This was
particularly illustrated for ceftazidi me which has becone
the standard therapeutic approach in this indication.

[Slide.]

| f one | ooks at the intrinsic properties of
cefepine, it has the characteristic necessity for successful
treatnment in febrile neutropenic patients. Cefepine is a
beta-lactamantibiotic. It is bactericidal and it has a
broad spectrum of activity that enconpasses gram positive
and gram negative pathogens that are frequently identified
in neutropenic patients, in particular the
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met hicillin-susceptible staphyl ococci, npbst of the
streptococci and Pseudonbnas aer ugi nosa.

Finally, cefepine has an excellent safety record
denonstrated fromthe clinical-trial programas well as from
post - mar keti ng experi ence.

[Slide.]

The dat abase supporting the role of cefepine in
t hese indications conprise seven random zed studi es
conduct ed between June, 1989 and June, 1995. These studies
were conducted at nultiple sites in Europe and in the United
St at es.

[Slide.]

In order to ensure consistency in disease
definition, evaluability criteria and outcone neasures, a
bl i nded eval uati on was perfornmed by an independent reviewer.
Thi s assessnment was done across all studies and becane our
primary eval uati on.

Al criteria were derived fromthe Infectious
D sease Society of Anerica and the I munoconprom sed Host
Soci ety guidelines and were applied to all studies except
one whi ch included cefepine in conbinations with am kacin
and this study wll also be described | ater.

This study was, however, independently reviewed by
the principle investigator who assessed all patients who
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wer e random zed and treated.

[Slide.]

The definitions used in our analysis are
illustrated on this slide. Fever was defined as a
tenperature greater than 38 degrees celsius. There was a
requi renent for two consecutive nmeasurenents for tenperature
between 38.1 and 38.3. Neutropenia was defined as a
granul ocyte count bel ow 500 per mcroliter and severe
neut ropeni a corresponded to a granul ocyte count bel ow 100.

The diagnosis of the primary infections leading to
the neutropenia are listed here and were broken down into
hemat ol ogi ¢ nmal i gnanci es i ncluding | eukem a, |ynphona and
nmyel oma; solid tunors; and ot her hematol ogi ¢ nmalignanci es.

[Slide.]

The causes of fever were al so defined according to
t he | DSA gui delines and consi sted of mcrobiologically
docunented infections with or without bacterema, clinically
docunented infections and fever of unknown origins.

Anmong patients with bacterema, a single positive
bl ood culture for usually acceptable with the exception of
coagul ase- negati ve staphyl ococci for which two separate
bl ood cultures were required. There were also a nunber of
cases of non-infectious fever for which a definite cause
such as thronbophlebitis could be identified.

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



at

[Slide.]

A nunber of prognostic factors were characterized
in our studies. They consisted of the cause of fever,
essentially mcrobiologically docunented infections,
clinically docunented infections and fever of unknown
origin, the underlying cancer diagnhosis--and we | ooked
specifically at hematol ogi ¢c malignanci es versus solid tunor,
t he bone-marrow transpl antati ons, the severity of
neutropenia, especially patients with less than 100
neutrophils versus 100 to 500, the duration of neutropenia
is of less than 10 days or nore than 10 days.

We al so ook at the effect of the use of the
indwel ling catheter and its inpact on treatnment managenent.

[Slide.]

Three outconmes were consi dered; success, failure
and nortality. The criteria for success were strict and
were constructed around the outcone of the original empiric
regi men. Success was defined as the resolution of fever and
t he signs and synptons of the infections where they were
present .

They al so required eradication of the pathogen in
patients with m crobiologically docunented infections. In
addition, no change in the antibiotic therapy were all owed
and the response had to be maintained for five to seven days
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post treatnent.

[Slide.]

Fail ure consisted of at |east one of these
criteria; fever persisting for nore than three days, a
clinical deterioration, a bacterem a that persisted nore
than 24 hours from study therapy, and the isolation of
resi stant pathogens.

We al so considered as treatnent failure all death
due to the primary infection. As indicated earlier, any
nodi fication of therapy was al so considered a treatnent
failure in our analysis of eligible patients.

[Slide.]

An anal ysis of infectious-disease nortality was
al so perfornmed. This analysis provides further information
on the overall outcone. W included in this analysis al
patients who died of infectious causes, either the primary
infection or a new infection.

[Slide.]

In our analysis of efficacy, we |ook at two
popul ati ons, the eval uable patients and the eligible
patients. As indicated earlier, our primary analysis was
based on the first febrile episode.

[Slide.]

The el igible popul ation consisted of all patients
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who had docunented fever and neutropenia as defined earlier
and who received at | east one dose of the prescribed
antibiotic. Patients who received systemc antibiotics for
an established infection within three days prior to entry
and those who had evi dence of non-infectious cause of fever
wer e excluded from our eligible popul ations.

[Slide.]

The eval uabl e popul ations included all patients
who net the eligibility requirenent and for whom viral
infections were ruled out. These patients had to be treated
for a mninmum of three days unless there was clear evidence
of treatnment failure. No changes in the antim crobi al
t herapy were allowed during the first 72 hours unless those
changes were justified by clinical deterioration, a
resi stant pathogen or a persistent bacterem a.

Finally, the adequate follow up was al so part of
t he evaluability requirenent.

[Slide.]

The issue of treatment nodification is fairly
conpl ex. These nodifications are frequently perforned
al t hough, in many cases, these nodifications my be
di sputable. In the current IDSA guideline, it is proposed
that the enpiric regi men be maintained unnodified for a
m ni mum of 72 hours.
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Current nedical practice does not necessarily
reflect this guidance and conplicate the outcone assessnent.

[Slide.]

The primary anal ysis of outcone was perforned
wi thin each treatnent conparison of UFC in the background
docunent, mainly cefepine versus ceftazidinme, cefepine
versus conbi nation therapy and each of the cefepine
conbi nations versus the correspondi ng ceftazidinme
conbi nat i ons.

The anal ysis of outcone in the conparison of
cefepine to ceftazidine was adjusted for nultiple protocols
usi ng the DerSi noni an and Laird nethod. For each
conparison, rate differences and two-sided 95 percent
confidence interval were estimated. 1In this efficacy
anal ysis, the equivalent region was defined as plus or mnus
20 percent based on response rate | ess than 80 percent, and
these are definitions that apply fromthe FDA Points to
Consi der.

Al'l other conparisons of treatnent outcone were
based on the Cochran- Mant el - Haenszel nethod specifically for
out cone assessnents.

This will be the end of the nethod section and I
woul d i ke to introduce Dr. Ranphal fromthe University of
Florida who wll summarize our results.
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Results of Cefepinme Cinical Trials

DR. RAMPHAL: Good nor ni ng.

[Slide.]

| am Reubi n Ranphal fromthe University of
Florida. | was involved in the cefepi ne nonotherapy trials
in the United States and | have been involved in the past in
ot her nonot herapy trials, for exanple, ceftazidine.

| will now discuss the results of the cefepine
trials that were conducted worl dw de.

[Slide.]

We have perforned an extensive eval uati on of
cefepinme in febrile neutropenic patients. It included a
total of 1412 patients who were enrolled in 1549 treatnent
epi sodes since sone trials allowed for the nultiple febrile
epi sodes to be enrolled. However, the primary analysis wll
concern only the first treatnent episodes.

[Slide.]

The studies can be divided into four categories;
non- conparative studi es which enrolled 114 patients,
conparative studies of cefepine versus ceftazidine in
600-pl us patients, conparative studies of cefepinme to
conbi nations of antibiotics in 187 patients and studi es of
cefepine in conmbination wth an antibiotic conpared to
ceftazidinme in conbination with that sane antibiotic.
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The 114 patients that were accrued in the two
non-conparative trials provide limted clinical information
to denonstrate the activity of cefepine for this indication
and, therefore, will not be discussed further.

[Slide.]

Il will first present the data on cefepine versus
ceftazidinme. Three random zed studies were perfornmed at
multiple centers in the U S. and Europe. Cefepine was used
at a dosage of 2 grans intravenously every eight hours an d
ceftazidinme was used at simlar doses and a simlar dosing
frequency. This trials were conducted between August of 1989
and June of 1995.

[Slide.]

The studi es have been conbi ned for assessnent
pur poses because the dose and dosing interval of cefepine
was consistent across the clinical trials. The conparator,
ceftazidinme, is an accepted standard for the treatnent of
febrile neutropenic patients and has denonstrated clinical
benefit as discussed earlier in Dr. Schinpff's presentation.

Each patient in each trial was assessed by an
i ndependent blinded reviewer using criteria from 1992
I nfectious Di seases Society of Anerica guidelines coupled
wi th those of the | nmmunoconprom sed Host Soci ety.

[Slide.]
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In these trials, 327 patients were enrolled in the
cefepinme armand 320 patients were enrolled in the
ceftazidine arm The pretreatnent characteristics with
regard to sex, race and age in these popul ations were quite
simlar.

[Slide.]

The distribution of the prognostic factors all uded
to earlier by Dr. Nicaise was simlar in the two arns with
simlar nunbers or simlar percentages of patients having
hemat ol ogi cal malignancies--i.e., |eukem a--bone-nmarrow
transpl ant, and the length and the depth of neutropeni a.

[Slide.]

Anti m crobial prophylaxis was used extensively in
t hese studies. However, there were no differences between
the cefepine armand the ceftazidine arm About 40 percent
of the patients overall received antibacterial prophylaxis,
but the prophylaxis was not standardized with
fl uoroqui nol ones and tri nethoprinsul fa being the nost
commonl y used agents.

[Slide.]

Looki ng at the infectious diagnostic categories,
the majority of the patients, or about 50 percent of the
patients, | should say, had fevers of unknown origin. About
20 percent of the patients had bacteremias and | will show
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that on another slide. Let's say, overall, about 50 percent
of the patients had docunented infections, the majority
bei ng m crobiol ogically docunented with a small er percentage
being clinically docunented.

[Slide.]

When exam ni ng m crobi ol ogi cal docunentation, the
distribution of gram positives and gram negative organi sns
is simlar to what has been reported in other |arge centers,
in other large studies, as alluded to earlier by Dr.

Schi npff.

However, when one | ooks closely at the organi sns
inthe two different arnms--this is the cefepine armand this
is the ceftazidine arm-we can see that it was in excess of
cases of Staph aureus and Pseudonobnas aeruginosa in the
cef epi me arns.

[Slide.]

The medi an duration of treatnment in the two arns
was about seven days with ranges as shown. Antibacteri al
nodi fication occurred in about 30 percent of the patients in
each armw th fewer nunbers of patients receiving antifungal
or antiviral nodifications.

[Slide.]

| f one | ooks at the nature of these antibacteri al
nodi fi cati ons, one can see that the majority of the

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



at

nmodi fi cations consisted of glycopeptides with only about
3Epercent of the patients actually requiring an
am nogl ycoside in this popul ati on of over 600 patients.

[Slide.]

| f one | ooks at catheter use in treatnent
nodi fication, one can see that patients with catheters had
nmore nodi fications than patients w thout catheters and that
gl ycopepti des, again, were responsible for nost of the
nodi fications in these patients.

[Slide.]

| f one | ooks at the outcones, in terns of a
successful clinical outcone in the eval uable patients, and
just in case this point gets by too quickly, I will stress
that these are eval uable patients, one sees that the
percent age of patients having a successful clinical outcone
was quite simlar in the two arns.

[Slide.]

| f one | ooks at the individual studies, now, one
can see that there was consistency fromone study to another
in ternms of outcomes, whether the patients were treated with
ceftazidime or cefepine and, in general, there was
consi stency fromone study to another.

Looki ng at these studies and applying the
Gail-Sinmon test for lack of qualitative interaction supports
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the pooling of the data fromthese three studies.

[Slide.]

The netaanal ysis of all three studies al so
denonstrates the conparability of cefepine to ceftazidine.
Overall, the point estimate was -2 percent with a 95
confidence interval ranging from-11 percent to +7 percent
with a |l ower boundary well into the region of equival ence.

| f one | ooks at the individual studies, the point
estimates range from-7 percent to +12 percent show ng good
consi stency in outcone across these clinical trials.

[Slide.]

| f one exam nes the successful clinical outcone by
i nfectious diagnostic categories, we see that the outcones
were also quite simlar in the two arns wth about
50Epercent of the microbiologically docunented infections
havi ng successful clinical outcones and about 60 percent of
the patients with fevers of unknown origin al so having
successful clinical outcones.

[Slide.]

Anmong the patients with m crobiol ogica
docunent ati on, the outconmes for grampositive infections and
gram negative infections was conparable for cefepine and
ceftazidime. The differences in these subpopul ati ons were
not statistically significant.
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[Slide.]

Looki ng now at outcone by prognostic factor, we
see that the various subsets, as defined by the underlying
cancer diagnosis or the occurrence of bone-nmarrow
transpl antati on, were conparable. As expected, solid-tunor
patients did better than patients who had underlying
hemat ol ogi cal malignancies and patients wi th bone-marrow
transpl ants did poorer than patients w thout bone-marrow
transpl ants.

[Slide.]

Simlarly, the analysis, according to the length
and the depth of neutropenia, supports the conparability of
the two treatnment arnms with simlar success rates for
cefepime and ceftazidine in each subset.

[Slide.]

Turning now to analysis of all eligible
patients--that is, 314 patients treated with cefepi ne and
306 treated with ceftazidi me--one, again, sees that the
clinical outcomes were simlar wth a successful outcome in
42Epercent and 41 percent of the patients receiving cefepine
and ceftazidine, respectively.

It should be noted that in this analysis, patients
who had their treatnent nodified at any tinme prior to the
control of the infection were considered as treatnent
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failures whether or not those nodifications were clinically
justified.

[Slide.]

The netaanal ysis now conducted in the eligible
patients al so denonstrated the equi val ence of cefepinme to
ceftazidine. Overall, when all 620 patients were included,
the point estimate was 0.1 percent with a tight confidence
interval. There was al so good consi stency across studies in
terms of point estimates and 95 percent confidence interval.

O note, for all three studies as well as for the
pool ed anal ysis, the | ower boundary of the confidence
interval was within the equival ence region, all |ess than
-20, denonstrating the equival ence and conparability of the
two treatnent options.

[Slide.]

| f one | ooks at successful clinical outcomes in
this eligible population by infectious diagnosis, one,
again, sees that the outconmes were simlar for cefepine and
ceftazidinme in patients, mcrobiologically docunented
infections, clinically docunented infections, and fevers of
unknown ori gi n.

[Slide.]

Turning now to nortality, one sees that the
nortality in both arnms were essentially equivalent in the 2
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to 3 percent range due either to primary infections or new
i nfections.

[Slide.]

The next set of clinical trials I will describe
are the trials concerned with cefepine versus conbi nation
t her apy.

[Slide.]

Two trials were conducted. The first trial was
done at two centers in the United States when cefepi ne was
conpared to piperacillin plus gentamcin. These patients
were accrued over a two-year period, from 1989 to 1991.

The second study conpared cefepine to nezlocillin
pl us gentam cin and these patients were accrued over a
two-year period. This study was intended to accrue patients
who had under gone bone-marrow transpl antation.

[Slide.]

A total of 187 patients were accrued in these two
studies and all prognostic factors were equally distributed
in the two arms. O note, the length of neutropenia in
t hese studi es was | onger than those reported in the
nonot her apy studi es since nost patients had hemat ol ogi c
mal i gnancies and nore than a third of the patients had
bone-marrow transpl antati on.

[Slide.]
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Looking at the infectious diagnhostic categories,
we see that m crobiol ogically docunented infection,
clinically docunented infection and fevers or unknown origin
were distributed in a simlar way across the two treatnent
arns. About 50 percent of the patients, overall, had a
docunented infection and one-third of the patients had
m crobi ogi cal |y docunented infections, nostly bacterem as.

[Slide.]

The duration of treatnent and treatnent
nodi fications were fairly conparable in the two treatnent
arns, 8 days in terns of duration and anti bacteri al
nodi fication about 39 to 45 percent of the patients. These
anti bacterial nodifications nostly consisted of the addition
of vanconycin with 30 percent of the patients in the
cefepime armand 37 percent of the patients receiving
conbi nation therapy.

[Slide.]

| wll now go on to the results. These are the
results in the evaluable patients. As judged by a
successful clinical outcone, 59 percent of the patients were
treated successfully in the cefepine armand 56 percent of
the patients in the conbination arm

[Slide.]

The outcones in each individual study were al so
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simlar for cefepinme and for the conbinations. So, from one
study to another, these outcones were simlar. The
Gai |l -Sinon test for lack of qualitative interactions
supports the pooling of the data fromthese two studi es.

[Slide.]

| f one now turns to the eligible patient
popul ation, a |larger popul ation, one sees that the outcones,
internms of clinical success, was conparabl e between the two
treat ment arns.

[Slide.]

| f one | ooks at infectious-disease nortality, one
sees that the deaths fromprimary infection occurred in
about 2 percent of the patients in each arm

[Slide.]

To summari ze the results of the nonotherapy
studies at this point, cefepine nonotherapy was conparabl e
to ceftazidi me nonot herapy and al so to conbi nation therapy.

[Slide.]

During the remai nder of ny presentation, | wll
sunmari ze two studies which involve the use of cefepine in
conbi nation with another antimcrobial versus ceftazidine in
conmbination wth the sane antimcrobial. These studies were
conducted in Europe.

[Slide.]
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In the first study, cefepine was conbined with
am kacin and, in the second study, cefepinme was conbi ned
with a glycopeptide. This was vanconycin.

[Slide.]

The first trial was a nulticenter trial conducted
at 31 institutions in France. O note, cefepine was used at
a dosage of 2 grans every 12 hours, which is quite different
fromall the trials that | have reported on earlier, and
ceftazidinme was used at a dosage of 2 grans every 8 hours in
conbi nation with am kacin. This study was done over a
t wo- year peri od.

[Slide.]

A total of 353 patients were accrued in this
trial. There was a two-to-one random zation of cefepine to
ceftazidinme. Alnost all the patients had hematol ogic
mal i gnanci es and nore than 40 percent of the patients had
bone-marrow transpl ants. Consequently, nobst patients were
prof oundly neutropenic wi th prol onged durations of

neut r openi a.

In addition, indwelling catheters were al nost
uni versally used. These characteristics illustrate that
these patients accrued in this study had a potentially nore
serious prognosis than those previously described in the
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cef epi ne nonot herapy trials.

[Slide.]

The di aghostic categories were equally distributed
across the two treatnent groups. Two-thirds of the
organi sns were gram negative, predom nantly staphyl ococci
and viridans streptococci, and E. coli represented half of
t he gram negative pat hogens isol ated.

[Slide.]

The treatnment duration and percentage of patients
with treatment nodifications was simlar in both arns.
However, inportantly, 55 to 57 percent of the patients
recei ved antibacterial nodification which is a substantially
hi gher proportion than what was reported in the other
trials.

Anmong t hese nodifications, the addition of a
system c antibiotic was especially frequent, in particular,
a gl ycopeptide, either vanconycin or teichoplanin which were
added to 49 percent of the patients receiving cefepine and
52 percent of the patients receiving ceftazidinme, of course
in conbination with the am nogl ycosi des.

[Slide.]

The outcone in evaluable patients in this trial
was assessed by the principle investigator and not by the
bl i nded external reviewers. Overall, the outcones in the
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two treatnment groups were simlar with no statistica
difference. The response rates were | ower than those
previously described in the cefepine nonotherapy trials.
This was largely due to the fact that all treatnent
nodi fications were considered failures and it is also likely
that the nore serious prognostic factors in these patients
was associated with slow control of fever and a nore
frequent need for treatnent nodification |eading to
treatnment failures.

[Slide.]

However, when one |ooks at nortality in this
pati ent popul ation, one, we see that the nortality rates in
the cefepine armversus the ceftazidinme armwere really not
different, either in the categories of primary infection or
new i nfection and, secondly, we see that the nortality rates
are really quite |l ow conparable to those in the nonot herapy
trials.

[Slide.]

The second conbi nation study was done in Bel gium
Cef epi me was conbi ned with vanconycin and conpared to
ceftazidime conbined with vanconycin. This conbination was
desi gned due to the high preval ence of grampositive
infections in the four institutions where the study was
performed. The study was conpl eted over a one-year period
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bet ween 1993 and 1994.

[Slide.]

About 50 patients were enrolled in each arm The
maj ority had henmatol ogi ¢ mali gnanci es and nost patients had
prof ound and durabl e neutropenia with a nedi an duration of
neutropenia in excess of 10 days.

[Slide.]

The infectious diagnostic categories were fairly
wel | distributed across the study arns al though there were
slightly nore bacteremias in the ceftazidine arm 1In this
study, 34 organisnms were isolated and 29 were gram positive
primarily coagul ase-negative staphyl ococci and viridans
streptococci .

[Slide.]

As in the other studies, the duration and
nodi fications were simlar in the two treatnent groups, 11
to 12 days duration of therapy, antibacterial nodifications
bet ween 50 and 55 percent of the patients.

I nterestingly, although vanconycin was part of the
enpiric treatnent, nore than half the patients received
addi tional antibacterial agents. This consisted primarily
of am nogl ycosi des and macrolides. Antifungal and antiviral
agents were also frequently added very early, usually as
ext ended prophyl axi s.
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[Slide.]

Conpar abl e clinical outcones were observed in the
two treatnment arnms with success rates of 63 percent in the
cef epi me/ vanconycin arm conpared to 56 percent in the
ceftazidi nme/ vanconycin arm The results were consi stent
across the various diagnostic categories including those
wi th m crobiol ogi cal docunented infections.

[Slide.]

Looking at nortality rates, infectious disease
nortality in these two small studies, we see norality rates
between 2 and 3 percent, both in the case of primary
i nfections and new i nfections.

[Slide.]

To summari ze these studies overall, cefepine
nonot herapy is as efficacious as ceftazidi ne nonot herapy or
conbi nation therapy when used for the enpiric treatnent of
febrile episodes in neutropenic patients. I mportantly in
t hese nonot herapy trials. Deaths resulting fromprimry
i nfections occurred in 2 percent of patients treated with
cefepi ne, ceftazidinme or conbination therapy.

Cefepinme in conbination with either am kacin or
vanconycin was equi valent to the respective ceftazidinme
conbi nati on.

Dr. Claude Nicaise will now present the
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concl usi ons and sone information on the adverse events.
Thank you.
Summary and Concl usi on

DR. NI CAI SE: Thank you.

[Slide.]

Earlier in our presentation, Dr. Schinpff
denonstrated that the enpiric therapy of febrile neutropenic
patients was associated with a clinical benefit. 1In
addition to the clinical benefit of these historical data,
he highlighted the need for adequate coverage initially with
a conbi nation therapy and nost recently with new
br oad- spectrum bet a-1 actam anti bi oti cs.

Anong these antibiotics, the activity of
ceftazidime was well characterized in a nunber of
well -controlled clinical trials.

[Slide.]

We initially presented the activity of cefepine
nonot her apy when gi ven at a dose of 2 granms every eight
hours. This activity was denonstrated in three random zed
studi es conparing cefepine to ceftazidinme. 1In the pooled
anal ysis of these studies, we denonstrated the equival ence
of cefepine to ceftazidinme in nore than 600 patients.

This slide actually denonstrates to you the point
estimates and the 95 percent confidence interval in a
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vari ety of popul ations included in these pool ed anal ysis.
Thi s equi val ence was actually established for the entire
patient popul ation, the entire eligible population, also for
t he eval uabl e popul ations, as well as in a subset of

m cr obi ol ogi cal |l y docunented i nfections and patients with
bacterem a i ncluding those that were eval uabl e.

[Slide.]

We al so perfornmed an anal ysis of cefepine versus
all controls conbining ceftazidine and the two conbination
reginens. In 795 eligible patients, cefepinme was conparable
with all controls with a very narrow confidence interval
The conparability of cefepinme in this control was al so
identified in patients with m crobiol ogically docunented
infection as well as those with bacterem a.

[Slide.]

No safety issues were noted in these clinical
trials and the excellent safety profile of cefepine was
confirmed. This was seen both with cefepi ne nonot herapy and
cef epi me conbi nati ons.

Finally, the assessnent of overall nortality,
al | -cause included, was simlar for cefepine, ceftazidine
and the various conbinations.

[Slide.]

The nost frequent drug-rel ated adverse event noted
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i n our conparative nonotherapy trials are presented on this
slide. No differences between cefepine and ceftazidime were
detected. Rash was the nost frequent adverse event in these
trials wth an incidence ranging from3.8 to 5.5 percent.

Al l other adverse events, as well as significant
or clinically relevant | aboratory abnormalities in terns of
renal or hepatic functions were noted in about 1 percent of
the patients or Iess.

[Slide.]

In conclusion, the data presented today
denonstrate that cefepine is safe and effective when used
for the enpiric treatnment of febrile neutropenic patients.
The activity of cefepinme was denonstrated at a dose of
2Egrans every eight hours as well as in combination with an
am nogl ycosi de or a gl ycopepti de.

Thank you. At this point, I will answer any
questions fromthe commttee or the FDA

DR CRAIG Questions from nenbers?

DR. PARKER | amnot sure to whom | address this.
| was interested in know ng which techni que you use in
conputing your 95 percent confidence intervals, the exact
techni que or the P1T1? It depends on whose package you pick
up, | understand. | just wondered which one.

DR. GRECHKO My nanme is Janis Gechko from
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Bristol -Mers Squibb. The technique that we use fromthe
St at Exac package, the exact intervals from Stat Exac.

DR. ZINNER | just wonder if you |l ook at the
bacterem as, the gram positive and gram negative separately,
in the docunent that we have been presented, there were data
shown for all mcrobiologically docunented infections for
gram positives or gram negatives.

| f you break that down to just the bacterem a
epi sodes, gram positive, gramnegative, how does nonot herapy
W th cefepine conpare with ceftazidi ne?

DR. NICAISE: The data in bacterem a patients
actually mmc the data in the m crobiol ogically docunented
infection. Actually, bacterem as represent nore than
80Epercent of the microbiologically docunented infections.

DR. SHENEP: In your studies using either cefepine
or ceftazidi me nonot herapy, did you include patients with
septic shock? Did you include patients with hypotension or
what were your criteria for including or excluding patients.

DR. NICAISE: Patients with septic shock were
specifically excl uded.

DR. SHENEP: O her exclusions? Hypotension?

DR. NICAISE: Essentially, those patients with a
known unfavorabl e prognosis where death is a fairly expected
out cone were excl uded; septic shock, hypotension,
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overwhel m ng sepsis. Those patients were not accrued. And
| think that, in these patients, nonotherapy, as you
i ndi cated, woul d not be indicated.

DR. SERODY: It appears fromyour analysis that
approximately 15 percent, or 65 patients, in the total of
all the studies were transplant recipients. Do you feel
that this is an adequate nunber of individuals analyzed in
this manner to recommend cefepine as either nonotherapy or
conbi nation therapy for these individual s?

DR. NI CAISE: These studies were not specifically
designed to | ook at a subset analysis. Wat we have done is
to |l ook at the honobgeneity of popul ations and report the
data in specific subsets. So these studies were not
designed to denonstrate equival ence.

DR. SERODY: But you are specifically asking for
an individual for the treatnent of all patients with febrile
neutropenia; is that correct?

DR. NICAISE: That's correct.

DR. CRAIG Any other conmments?

DR. MELI SH: Anpbng the mcrobial agents we have
covered, what proportion were resistant to cefepine?

DR. NI CAISE: Maybe I can show you the
susceptibility data. Can | have slide B(5).

[Slide.]
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This slide summari zes the susceptibility in the
conpari son of cefepine to ceftazidinme but, actually, the
data can be very simlar in the other conparison.

[Slide.]

If we |ook at the gram positive organi sns, we see
that 81 percent of the organisns isolated were susceptible
to cefepinme or at least in the organisns tested versus 69
percent in terns of ceftazidine.

If we | ook at sonme specific organi sns, what we see
is that the susceptibility was 100 percent for Staph aureus
and there was still adequate susceptibility for the majority
of the nmethicillin coagul ase-negative staphyl ococci as well
as the viridans streptococci.

If we |ook at the gram negative, the
susceptibility, overall, was 98 percent for cefepinme and 91
percent for ceftazidine. This is a breakdown for the nost
frequent organism essentially. No resistance detected in
vitro.

DR. CRAIG (Oher questions? Do we have any idea,
in these studies, how consecutive these patients were or how
sel ected they were of what was being seen at the different
centers.

DR. NI CAISE: These patients were consecutively
accrued but | do not have a count at each institution to

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



at

confirmthat.

DR, RELLER Could we return to the susceptibility

slide?

DR. NI CAI SE: Yes; we can.

[Slide.]

DR. RELLER  \What were the criteria for
susceptibility of these agents for nethicillin-susceptible

coagul ase- negati ve staphyl ococci and viridans streptococci.

DR. NI CAI SE: These used the NCCLS nethod and the
NCCLS breakpoint, essentially, 8 mcrogramper m or |ower.

DR. RELLER  For whi ch organisnf®

DR. NI CAI SE: For the staphylococci and al so for
t he streptococci. These are the NCCLS breakpoints.

DR RELLER. For M GCs.

DR NICAISE: For MGCs; that's correct.

DR. RELLER  Sonething is amss there. | don't
have the docunment right in front of nme but | think nost
i nfectious-di seases clinicians would not consider a viridans
streptococci of an MC of 8 as susceptible to one of these
cephal osporins nor would they consider nethicillin, any
methicillin-resistant, coagul ase-negative staphyl ococci
susceptible to them

| question the data on the susceptibility for
met hicil i n-suscepti bl e coagul ase-negative staphyl ococci .
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DR. NICAISE: | think that Dr. Kessler, who is a
m cr obi ol ogi st in our conpany, can address these breakpoints
as they are currently defined. Then | would like to give
you a further answer on the clinical.

DR. RELLER: And how the testing was actually
done. The NCC list does not recommend testing these agents
directly agai nst any staphyl ococcus.

DR. KESSLER: Bob Kessler from Bristol -Mers
Squi bb, M crobi ol ogy Departnent. The testing that was done
woul d, of course, have been done in the |labs at the site.

It woul d have been done by NCCLS standards. The testing for
viridans strep, in particular, would have been done--1 can
tell you that the MC seen for the viridans strep across the

board were 4 mcrograns per m or less, as far as |

remenber. | don't have the data in front of ne.

Whet her organi sns were nethicillin-susceptible or
methicillin-resistant woul d have been done by the standard
oxacillin-disc test.

| s there anything el se?

DR. NICAISE: Can you give nme the first slide,
B(1).

[Slide.]

These are data froma recent m crobi ol ogi cal
survey that was done by the group in lowa. These are not
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the organisnms in our study but will answer sone of these.
If we ook at the viridans streptococci, we have an M C 90
which is way below 8. It is actually 0.5 and 2 in terns of
M C 90. As you can see, in terns of staphyl ococci, we
retain sone activity in terns of the Staph epi and
specifically the Staph aureus.

So when you asked ne the question what were the
breakpoi nts, these were actually the breakpoints but these
were not the M C noted. Wen we |ook at the clinical data,
the MC were, in general, for the viridans streptococci, 2
and | ower.

DR. RELLER  But given the pitfalls and
susceptibility testing, the NC test specifically says that
if one has an oxacillin-resistant staphylococci, it is
resistant to all cephal osporins, period. It is not accurate
to do the in vitro susceptibility testing with the
cephal ospori ns.

DR NICAISE: W do not claimthat cefepine is
effective against nethicillin-resistant staphyl ococci.

DR RELLER Let's go back to the slide on
susceptibility data.

DR. NICAISE: These are the crude results of the
susceptibility testing as they canme to us. They were,
obvi ously, nore staphyl ococci that were isolated. W do not
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claimthat nethicillin-resistant staphyl ococci are
susceptibility to cefepine. W do not.
DR. RELLER But that slide says otherw se. It

says that the data presented are in accord with NCCLS

testing and, | presunme, reporting which is sinply not the
case. It is easy to say, "done by NCCLS criteria." It
sounds great. It is a sort of inprimatur or a stanp of
approval. But it is not so.

DR. NICAISE: Again, | can only realize that we do
not claimthat cefepine is effective agai nst
methicillin-resistant staphyl ococci. These are the nunbers.
They were reported to us. W do not claimthe effectiveness
agai nst these strains.

DR CRAIG So they are not included in your
efficacy data?

DR. NICAISE: These patients are largely
considered treatnent failures.

DR CRAIG Al of then? Even those for which you
say that the drug was susceptibility?

DR. NI CAISE: The only ones that have been
considered a treatnent success were those who were
successfully treated wi thout treatnent nodifications.

DR CRAIG Do we know how many of those were
methicillin-resistant Staph epis?
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DR. NI CAISE: There was one exanple and, at
pretesting, the resistance was doubtful.

DR CRAIG Any other questions? If not, it is
time for our break. | would like to thank Bristol for an
informative presentation and for all the speakers staying
one tinme. We will get back together in about 15 m nutes.

[ Break. ]

DR. CRAIG Qur next speaker will be the FDA
presentation by Dr. Davis Ross.

FDA Presentation
Febril e Neutropenia Suppl enent
DR. ROSS: Good norning.
[Slide.]

My nane is David Ross. | ama nedical officer

with the Division of Anti-Infective Drugs with the Food and

Drug Adm nistration. | amgoing to be speaking to the
commttee today about the FDA' s anal ysis of the Maxi pine,
cefepinme, application for enpiric therapy of febrile
neut r openi a.

[Slide.]

What | would Iike to discuss are, first, issues
involved in review ng new drug applications for enpiric
t herapy of febrile neutropenia, next discuss a specific
suppl emrent to a new drug application for Maxipinme seeking

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



at

approval for this indication and then, finally, present
questions for the commttee's consideration.

The maj or questions which we woul d present to the
commttee are, first, what endpoints are appropriate
measures of outconme for this indication. Secondly, are the
data presented for cefepine sufficient to support the claim
of safety and effectiveness for enpiric therapy of febrile
neut r openi a?

[Slide.]

Let me start by reviewing the current regul atory
status of febrile neutropenia as an indication. Currently,
there are no antibiotics approved for this indication. Sone
antibiotics do carry usage statenents with rel ated | anguage.
For exanple, ceftazidine carries a | abel which says that it
may be used concomtantly with other antibiotics in the
i mmunoconprom sed patient.

However, there is no antibiotic which carries
specific | anguage for enpiric therapy of febrile
neutropenia. This results in a situation in which we have
no precedence for regulatory decisions for enpiric therapy
of febrile neutropenia. As | will show wth sonme cases, it
may lead to a less than clearly defined situation.

[Slide.]

Let ne present two cases which are not typical but
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are certainly not atypical. 1In the first case, a
24-year-old woman wi th Hodgki ns di sease who i s neutropenic
is started on enpiric therapy for fever. Despite nmultiple
cul tures and physical exam nation, no infectious source is
f ound.

She remains febrile and neutropenic, on
antibiotics which are discontinued after a 15-day course.
The patient remains febrile, off antibiotics and defervesces
two weeks later follow ng bone-marrow recovery. She goes on
to be treated successfully for her underlying disease.

The question | would ask in this case is did the
antibiotic fail? The patient did not defervesce. However,
she survived, to be treated successfully for her underlying
di sease. Had she not been started enpirically on
antibiotics, she mght have died of overwhel m ng infection.

You should keep in mnd that this sort of patient,
t he cause of fever may change during the hospital course
frominfection to drug fever, to other etiologies.

[Slide.]

In the second case, a 47-year-old man with acute
nmyel ocytic | eukem a devel ops fever while neutropenic, is
started on enpiric nonotherapy and pronptly defervesces.
Again, no infectious source is identified. Eight days after
enpiric therapy is initiated, the patient again becones
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febrile and hypotensive. Miltiple blood cultures grow
vanconyci n-resi stant Enterococcus faeciumw th high-1|evel
resi stance to gentam cin.

This is a patient that bears sonme simlarity to
the case of the ten-year-old girl described by Dr. Shenep.
The question | would ask here is did the antibiotics succeed
inthis case. True, the patient defervesced, but we have a
situation, after eight days of therapy, that may be due to
the antibiotic in question and which is | ess than optimal.

[Slide.]

These cases illustrate sone of the problens in
reviewi ng new drug applications for this indication. Fever
is not specific for infection in these patients. W know,
as presented by earlier speakers, that these patients nust
be started in enpiric therapy to avoid unacceptable
nortality rates.

However, we don't know, a priori, if these
patients are infected. Secondly, fever is frequently is not
associated with positive cultures. This is not a
m crobiologically driven infection |eading to further doubt
for particular patients as to what we are treating.

Because of this, a wde variety of clinical-trial
designs is possible and is found in the literature.

[Slide.]
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Wth regard to evaluability criteria, there is a
| ack of a consensus in the literature on the duration of
therapy required for a patient to be consi dered eval uabl e
for efficacy. Should it be 72 hours? Should it be any
patient who receives therapy? |Is this a neaningl ess
criterion if you say that it doesn't matter how I ong the
patient is treated wthout nodification as |Iong as the
patient survives.

How woul d we eval uate patients who receive
concom tant antifungal therapy in the absence of a defined
source of fever? O patients who continue on prophyl axis
after enpiric therapy has begin.

Finally, in an era of managed care, how should we
eval uate or view for evaluability patients who receive oral
antibiotics to conplete their course of therapy when these
antibiotics may differ fromthe original antibiotics that
were used for initial therapy? O how should we view
patients who were started on hone |V therapy or PO therapy,
particularly lowrisk patients?

[Slide.]

Simlarly, there has been a | ack of consensus in
the literature on what endpoints to use. Should the primary
endpoi nt be survival frominfection regardless of what it
takes to get there or should we consider defervescence to be
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t he i ssue al one and consider treatnent nodifications to
represent failure.

Simlarly, the treatnent of secondary endpoints,
bacterial or superfungal infections, new episodes of fever
wi thout a defining source, an enpiric addition of other
m cr obi ol ogi cal agents such as antifungals or antivirals
when there has not been a response to the initial reginen,
represent endpoints that are not consistently treated in the
l[iterature

[Slide.]

As an illustration of how variation in these
paraneters can affect response rates, let ne cite a study by
Joseph Pater and his coll eagues at the National Cancer
Institute of Canada. They exam ned, retrospectively, 283
pati ents who had been random zed to one of three treatnent
regi nens.

| wll just note that the third reginen listed is
the one with the broadest antimcrobial spectrum They then
defined three different nmeasures of outcone. Under the
first neasure, the primary episode resolved. No new
infection with a sensitive isolate occurred, and no
nodi fi cation occurred to achieve this outcone.

Under the second outcone, success was defined by
resolution of the primary episode with no new infection at
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all. Under either of these outcones, nodification of the
initial reginmen was scored as a treatnent failure.

Under the third outconme definition, survival was
the definition of success. Treatnent nodification did not
represent failure. The results were quite instructive.

Under outcone definition 1, and that is, resolution of the
initial episode, no superinfection with a sensitive isolate.

The third reginen was clearly superior with a p
value of .001. Under a stricter definition of success,
response rates dropped. The p val ue changed sonewhat
al t hough significance was still denonstrated.

| f survival was the criterion for success, then
all the reginens |ook pretty nuch the sane and there were no
significant differences between the groups. So the question
of how to review these applications really depends on what
endpoi nts we choose as well as other criteria such as
evaluability criteria.

[Slide.]

So, with these problens in mnd, we set the
foll ow ng goals: to design consistent evaluability and
efficacy criteria that would allow us, in a flexible way, to
review different applications with simlar, yet
non-identical, trial designs fromenpiric therapy of febrile
neutropenia; to use these criteria to analyze the safety and
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efficacy of enpiric therapy for febrile neutropenia relative
to a scientifically and clinically accepted conparator; and
then, finally, to use the data fromthis analysis to
construct a clinically useful and scientifically sound

| abel .

| should nmention that, at this point, there is no
Divisional policy with regard to the evaluability criteria
that were designed. These were designed by review of the
literature and there was no preexisting agreenent between
the Division and any sponsors as to what criteria would be
used.

[Slide.]

The regul atory framework for neeting these goals
is contained in the Divisional points to consider docunent
whi ch has suggested applicants provide data from one
statistically adequate and well-controlled nulticenter trial
in the setting of previously established effectiveness for
three specific deep infections which are shown here.

This stipulation inplies that effectiveness for
these infections will have been shown for specific
desi gnat ed m croorgani sns.

[Slide.]

As material to build on this framework, we have
the Infectious D sease Society of America guidelines which
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give informati on on conducting clinical trials for this
indication, particularly with regard to the study

popul ations that should be included, inclusion and excl usion
criteria, selection of conparators, what nodifications are
al l owabl e, endpoints to be used, and data anal ysis.

It should be noted that while the | DSA gui delines
provi de an enornous anmount of information, there are areas
in which enornous variation is still possible within
st udi es.

[Slide.]

W started with a statenment from the guidelines.
Wal t er Hughes and his coll eague wote, "It is optinal to use
mul ti ple paranmeters for the assessnent of patients including
clinical response to therapy, evidence of m crobiologic
ef fi cacy and survival.

[Slide.]

Compl enenting this and, perhaps, as a nore general
statenent is the approach taken by David Sackett and his
coll aborators with regard to netaanal ysis and ot her features
of analyzing clinical trials. The answer to the question,
whi ch event should be counted and which treatnent should be
bl aned, depends on four elenents of the individual trial;
the nature of the question posed, the perspective from which
the question is posed, the consideration of why the
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experinmental maneuver m ght be abandoned or viol ated, and
t he avoi dance of specific bias.

Put nmore sinply, what is the question we are
asking? Wat are we asking drugs to do for this indication.

[Slide.]

So our strategy was as follows. W analyzed both
intent-to-treat in strictly eval uabl e subsets and we
exam ned the data fromnultiple perspectives by coding
outcones in a descriptive way and anal yzing differences in
survival, clinical and m crobiol ogi cal response to the
initial reginmen, the need for nodification of the initial
antimcrobial reginmen and the effect of sequenti al
i ntravenous oral therapy, particularly when the oral
antibiotic differed fromthe initial reginen.

This is essentially the approach taken by Pater et
al .

[Slide.]

Let nme nove fromthese general issues to a
di scussion of the specific application at hand for cefepine.
This is a cephal osporin antibiotic, the structure of which
is showmn here, with a serumhalf |ife of alittle over two
hours in adults. It is active in vitro against
gram negative and gram positive organi sns conmonly affecting
neutropeni c patients.
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[Slide.]

Currently, cefepine is | abel ed as approved for
unconplicated and conplicated urinary-tract infections,
unconplicated skin and skin-structure infections, and
noderate to severe cases of pneunonia due to susceptible
strai ns of designated m croorgani sns.

[Slide.]

The application has proposed the follow ng
addition to the |abeling; enpiric therapy in neutropenic
patients. Cefepinme has been used successfully as
nonot herapy or in conbination wth an am nogl ycosi de or a
gl ycopeptide in this indication.

The dosage that is proposed is 2 grans given every
ei ght hours intravenously for seven days or until resolution
of neutropenia. This is the maxi nrum dosage for indications
t hat have al ready been approved.

[Slide.]

The application in question contains, as we have
heard, data on 1549 febrile episodes in 1412 accrued
patients. The studies presented in the application fal
into four groups; cefepinme nonotherapy conpared to
ceftazi di me nonot herapy conprising three studies, tw of
which were nulticenter, all of which were random zed, with
743 epi sodes; cefepine conpared to a beta-| actam
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am nogl ycosi de regi nen, two studies conprising 187 epi sodes;
a third group conprising cefepine in conbination with

am kaci n or vanconycin conpared to the correspondi ng
ceftazidime conbination; then, finally, two small
nonconpar ati ve studi es.

Because review of this third group of studies is
ongoing, I wll only present results fromour analysis of
t hese two studi es.

[Slide.]

Qur nethods used for review were as follows; to
avoi d bias, patient assessnents were done blinded to
treatnent group assignnent. In addition, we consistently
applied objective criteria to score a patient evaluability
and out cone.

If the nmeaning of a clinical scenario was uncl ear
fromthe data in front of us, additional data was requested
from and provided by the sponsor. The goal with these two
met hods was to have as little subjective judgnent by the
revi ewer as possible.

In addition, all episodes were anal yzed. Patients
were eligible for reenrollnent in sone studies. W analyzed
all episodes rather than just initial episodes. Wen we
| ooked at initial episodes separately, results did not
significant differ.
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Finally, we used different endpoints and I w |
describe these in a mnute. Two points that | would like to
make with regard to this nethod. First, success for any
gi ven endpoint corresponded to a specific clinical goal.
Secondly, in order to avoid selection bias by including and
excl udi ng patients and goi ng from one endpoi nt to anot her,
the size of the patient popul ation that was anal yzed was
kept constant in | ooking at different endpoints.

[Slide.]

We used two sets of evaluability criteria to
construct two datasets for analysis; a nodified
intent-to-treat analysis and construction of a strictly
eval uabl e popul ati on.

Al patients enrolled were analyzed. MTT
criteria were applied and an MTT popul ati on was defi ned
that essentially consisted of individuals who had the
condition in question--that is, febrile neutropenia--and who
did not clearly have a noninfectious source of fever.

The second popul ati on was constructed by taking
the MTT popul ation, applying additional criteria to define
a strictly eval uabl e popul ati on.

[Slide.]

The M TT evaluability criteria were as follows:
pati ents who were enrolled were included in this analysis if

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



at

they were febrile at study entry, if they were neutropenic
within 48 hours of study entry and they did not have a well
docunent ed non-infectious source of fever.

Thi s popul ati on corresponds roughly to the
el igible population of the sponsor with the difference that
the eligible population also required that patients received
at | east one dose of study drug and that patients in the
el i gi bl e popul ati on had not received treatnent for another
infection, or preexisting infection, within 72 hours of
study entry.

These criteria formed part of the strictly
eval uabl e population criteria which are shown on the next
sl i de.

[Slide.]

To construct the strictly eval uabl e popul ati on, we
included all MTT patients who received at | east one dose of
study drug who were not receiving treatnent for another
infection within 72 hours of study entry, who did not have
any nodification of the enpiric reginmen prior to a 72-hour
assessnment point or who had not had di scontinuation of
enpiric therapy due to an adverse drug reaction at any point
during their course.

To be included in this analysis, patients al so
could not have a nonbacterial infection. They had to have
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follow up for at |east four days after end of therapy. And
t hey could not have had clinically unjustified nodifications
of therapy.

The major difference in evaluability was this
criterion; patients who were nodified for any reason, even
clinical deterioration, were excluded fromthis analysis and
anal yzed under intent-to-treat.

[Slide.]

The results with regard to evaluability of the
popul ati ons are shown on this slide. The red bar represents
the strictly eval uabl e population. The yellow and red
portions represent the MTT popul ations. O ange represents
pati ents excluded from both anal yses.

The nunber of enrolled episodes for each study are
shown here. | wll just comment that, for one study, and
actually this nunber should be 308 not 316, | apol ogi ze, 16
patients are excluded fromour analysis sinply because data
is being reviewed, additional data is being reviewed.

For the conbination studies, the eval uable
popul ati on sizes range fromroughly 40 percent to sonething
over 60 percent of the enrolled patient population. For the
studi es conparing cefepinme al one versus ceftazidine al one,

t he eval uabl e popul ati on was roughly simlar for each study.

For the pool ed cefepinme versus ceftazidine
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nonot her apy popul ati on, the nunber of eval uable patients was
roughly 60 percent of those enrolled. For intent-to-treat
anal ysi s, the nunber of patients eval uated was roughly
90Epercent for each study.

[Slide.]

Reasons for nonevaluability; | won't spend a great
deal of tine on this, but they were conparabl e between the
cefepime armand all control arnms with regard to overal
attrition rates and reason for nodification.

The nost frequent reason for view ng patients as
bei ng uneval uabl e under the strictly eval uabl e popul ati on
was nodification prior to 72 hours.

[Slide.]

The denographi cs of the eval uabl e popul ati on were
anal yzed. A detailed table with nunbers will be found in
your revised briefing package. The treatnent arns were
bal anced for individual studies and for the overal
treatment groups by age, sex and race, by the distribution
of di agnoses of the underlying disease, for severity and
durati on of neutropeni a.

The majority of the patients had neutropenia with
| ess than 110 neutrophils per mcroliter. Overall,
50Epercent of patients were neutropenic for a week or
| onger.
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The arnms were bal anced with regard to prophylactic
antibiotic use, the category of infection that the patient
was eventually assigned, m crobiologically docunented
infection either with bacterema or without, clinically
di agnosed infection or fever of uncertain origin. The
groups were al so balanced wth regard to the presence or
absence of indwelling venous catheters and history of
bone- marrow transpl ant ati on.

[Slide.]

The definitions of success that were used, and I
will spend a little bit of tine on this, were three, with
sonme categorization. These forma spectrum going from nost

strict to |least strict.

The first definition of success required that the
initial episode resolved wi thout nodification of the enpiric
regi men and that no new febrile episodes or infection
devel oped during therapy or during the follow up period.
Thus, to be a success under this definition, a patient had
to succeed on the initial reginment alone all the way through
wi th no new events occurring.

The second definition required for success that
the primary episode resolved without nodification with
subsequent epi sodes being censored. In other words, if a
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patient defervesced and subsequently devel oped a bacterem a,
that was not regarded as a treatnent failure.

There were two subcl assifications for both these
definitions, A and B. A was the strictest. Under this
classification, no oral antibiotics were allowed to conplete
therapy. |In addition, no antifungal or antiviral
nmodi fications were allowed. The patients who received these
were scored as failures.

Thus, definition I A would be the absolute
strictest. Unless a patient defervesced and survived
wi t hout any nodification whatsoever, they were scored as a
failure. Category B allowed for the use of oral antibiotics
as well as nonantibacterial nodifications if the initial
epi sode had resol ved.

In other words, if a patient had defervesced and
subsequent |y devel oped a thrush and they were started on
anphotericin, that was allowed. So these two definitions
forma spectrumwith I A being the strictest and Il being the
nost lenient in this group.

The third definition was survival of infection
regardl ess of nodification. The only criterion for success
was that that patient not die of an infection. So these
forma spectrum | A being the strictest, I1l being the nost
| eni ent .
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Sinply as a starting point, definition |IB was
applied to the strictly eval uabl e popul ation. The nore
conservative definition was used as a starting point for the
MTT analysis, AL So |IA was used as the starting point for
the intent-to-treat analysis. IBis the starting point for
the strictly eval uabl e popul ati on.

[Slide.]

The results are shown on this slide. Cefepine is
shown in red. Control values are shown in yellow. These
represent response rates as a percentage with a nunber
eval uabl e patients--that is, strictly eval uabl e--shown above
each study.

These are the different study arns, cefepine
nonot her apy versus conbi nati on here versus ceftazidi me here,
and a pooling of the cefepine versus ceftazidinme results
here. For the conbination studies, when cefepinme was
conpared to pipricillin and gent, cefepine had a response
rate of roughly 53 percent, conbination therapy had
64Eper cent .

When conpared to nezlo and gentamcin, in a
di fferent study, cefepine had a response rate of 47Epercent,
mezl o and gentam cin had a response rate of roughly
13Epercent. So there was considerabl e disparity between
t hese two studi es.
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Because of differences in the design of these two
trials, they were not pooled during further analysis.

For the studi es conparing cefepime nonot her apy
versus ceftazi di me nonot herapy, results are shown here and
range fromslightly under 30 percent to the 50 to 60Epercent
range. Although the response rates varied fromstudy to
study, cefepine and ceftazidinme were within one to seven
per cent age points of each other for each study.

For the pool ed analysis, the response rates were
46 percent of cefepine, 50.5 percent for ceftazidine.

Again, detailed figures can be found in the revised briefing
package.

[Slide.]

To anal yze what this neant with regard to
t herapeuti c equi val ence, confidence intervals were
cal cul ated as shown here. Again, this is for the strictly
eval uabl e subset. This bar represents the difference in
response rates. So this is a response rate where cefepine
was 20Epercent worse than conparator. Here it is 20Epercent
better than conparator.

For response rates in the ranges that | have
shown, the Divisional Points to Consider Docunment gives, for
t herapeutic equival ence, a criterion that the 95 percent
confidence interval be no nore than 20 percent; that is, it
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woul d be 95 percent confidence that the true difference in
response rates was no greater than 20 percent.

For the conbination therapy studies, the results
are shown here. The confidence interval, obviously, has to
cross zero for therapeutic equival ence to be denonstrated.
Al'l the confidence intervals do cross zero here.

When conpared to pipricillin and gent, the
confidence interval does cross zero. However, the | ower
bound is I ess than -20 percent. Wen conpared to nezl o and
gentam cin, the confidence interval is shown here. It only
mar gi nal Iy includes zero; that is, this is on the verge of
showi ng statistical superiority to nmezlo and gent with
regard to therapeutic equival ence.

For each of the nonotherapy therapies, the
confidence intervals were quite simlar. They all cross
zero. The |lower bound in each case fell just outside of
-20Epercent. As one woul d expect from pooling studies, the
confidence interval narrows and, for the pool ed study, the
| ower bound of the confidence interval was -14.7 percent.

[Slide.]

We next ask is this result true only for this
definition or can this be applied, is this result obtained
with other definitions. W, therefore, applied the
different definitions of success that | showed in the
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previous slide with I A being the strictest and |11l being the
nost lenient. This requires that the patient be
successfully treated with no nodification. This sinply
requires that the patient survive regardl ess of

nodi fi cati on.

Again, cefepine is shown in red. Ceftazidine is
shown in yellow. | should nention these are pooled results
fromthe cefepinme versus ceftazidine studies for the
eval uabl e subset. As | nentioned earlier, we did not pool
t he conbi nation studies.

Simlar results were obtained with regard to
equi val ence for each definition although the absol ute
response rate differed. As one would expect, as one
| oosened the definition of success, response rates gradually
rose. At each level, therapy equival ence was found between
the treatnment arnms for the given response rate.

[Slide.]

The sane anal ysis was done for intent-to-treat and
the sane result was obtained. Again, cefepinme in red,
ceftazidime in yellow. Again, IA has the | owest response
rates but the arns are equivalent wth regard to the
confidence interval. This is true for each other definition
that is used.

[Slide.]
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The results, overall, for the pool ed cefepine
versus ceftazidi me eval uabl e subset is shown here. Response
rates range fromthe 30 percent range to over 95 percent.
There was no significant difference between treatnent arns
under this analysis regardless of the definition of success.

[Slide.]

We al so anal yzed outconmes according to specific
pat hogens since these are the patients who have the
strongest evidence for infection. The results are shown
here. Before going into these, I want to add a note of
caution. These represent a post hoc analysis. The studies
were not designed nor intended to denonstrate therapeutic
equi val ence for these subgroups.

Therefore, no concl usions should be drawn from
t hese specific data. For all pathogens exam ned, E. coli,
gram negatives and well as grampositives, there was no
significant difference between treatnent arns for cefepine

and ceftazi di me.

Again, | would note that the nunbers here are
small. These results should be interpreted with caution.
[Slide.]

We al so anal yzed ot her subgroups. Again, these
are post-hoc anal yses. They should not be used to draw
conclusions but sinply to generate hypotheses. There was no
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significant difference between cefepinme and ceftazidine in
patients with severe neutropenia, prolonged neutropeni a.
those individuals with | eukem a, those with a history of
bone-marrow transpl antati on or those with indwelling venous
catheters, nor were there differences in patients who had
recei ved prophyl axis between treatnent arnms or patients who
had not received treatnment wi th prophyl axis.

We al so anal yzed patients who were hypot ensi ve.
The nunber of patients fromthat analysis was too small to
draw statistical conclusions.

[Slide.]

Safety anal ysis was perforned for the studies
| ooki ng at cefepime nonotherapy. No difference was seen
bet ween cefepine and controls wth regard to overal
nortality or nortality due to infection. Looking at
patients in all the studies, including those where cefepine
was used in conbination, there was no difference between
cefepinme and controls with regard to adverse clinical or
| aboratory event rates.

Finally, a Kaplan-Meier analysis did not reveal
any difference in the tinme-to-bone-marrowrecovery between
cefepime and control arns.

[Slide.]

So, with discussion of these issues and results of
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t hese anal yses before the commttee, we woul d present these
guestions to the commttee. First, which clinical endpoints
are appropriate neasures of outcone for the indication of
enpiric therapy of febrile neutropenia? Secondly, do the
data support the claimof safety and effectiveness of
Maxi pi me for enpiric therapy of febrile neutropenia?

[Slide.]

| would just like to thank the many nenbers of the
Di vision who hel ped in preparing this presentation. |If |
| eft anybody off, you can cone yell at ne |ater.

[Slide.]

| will just | eave these questions for the
committee and | will be happy to answer any questions.

DR CRAIG Are there any questions fromthe
menbers? Any questions on the FDA presentation?

DR. RELLER O the categories of granul ocytopenic
patients, those with | eukem a, solid-organ nalignanci es and
bone-marrow transpl ant, the only group for which there were
insufficient patients for analysis is bone-nmarrow
transpl antati on?

DR. ROSS: Are you referring to the table in the
briefing package?

DR. RELLER  The anal yses that you presented.
There was sone cautionary note having to do with the nunbers
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of bone-marrowtranspl antation patients.

DR. RCSS: For all of the subgroup anal yses, |
think the nunbers were quite small. The nunbers were snal
for bone-marrowtransplant patients. They were al so too
smal |l for patients with hypotension to draw any neani ngf ul
concl usi ons.

DR. ZINNER Just as a matter of a routine
guestion about the nethodol ogy that you had. How many
patients could not be evaluated into the different outcone
categories that you describe? D d you have to exclude or
di scard any because you were unable to categorize them
properly?

DR. RCSS: Let ne see if | understand your
question. \Wat were the relative attrition rates--

DR. RELLER In ternms of your definition.

DR ROSS: --in ternms of the definition of
di agnosi s? That analysis we just |ooked at superficially.
There were no obvious differences between the groups.

DR. CRAIG Anything el se?

DR. PARKER: | amtrying to find ny nunbers in ny
book here. There has been sone nodification between that
and what | was handed; is that true?

DR. ROSS: Yes; there should be a revised package
for you.

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



at

DR. PARKER It has February 26.

DR. ROSS: Yes; there is another one. Dr. Soreth
has the revi sed package for you.

DR. PARKER That accounts for it. But | stil
have the question. There were the three studies that you
pool ed together; is that correct?

DR ROSS. Yes.

DR. PARKER I n one of those studies, its success
rate for both arns was certainly nuch different fromthe
other, yet you included it; is that correct?

DR ROSS. Yes.

DR. PARKER  You cited the BreslowDay in the
docunent that | had a chance to read before | got here as
your reason for doing it.

DR ROSS. Yes.

DR. PARKER In sone sense, including it would
probably tend to wash out differences so | amnot objecting
to the inclusion. But | would, fromny own judgnent, not
have included it in that. The BreslowDay is a great way to
prove you shouldn't pool, but it is not very good to say you
shoul d.

The absence of evidence is not the evidence of
absence, that old cliche. | would think that an anal ysis
not including that one, using just those other two studies,
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whi ch | ook very conparable, mght be a nore accurate way to
di splay results.

DR ROSS: | think it is interesting that the two
studies to which you are referring, which are nunbered 189
and 204, have very, very simlar designs. 131 was an
earlier study which had generally conparabl e design but |
think that the difference in response rates reflects that.

The other point | would make with regard to 131.
189 and 204 are nmulticenter trials. 131 is a trial carried
out at a single center. Since |ocal practice patterns can
greatly influence how patients do--one investigator may, for
exanple, institute nodifications for different criteria than
other investigators. Therefore, with a single center, if
there is a particular practice pattern, that may account for
it being an outlier.

DR. PARKER  Everything you said nakes ne say |

woul dn't include it.

DR. ROSS: | hear you.
DR. CRAIG | guess | would just add if you just
| ooked at those two, would the percentage still fit within

the 20 percent for the confidence limts?
DR. RCSS: | don't have an answer for you on that.
DR. CRAIG Any further questions? |If not, it is
lunch time. We will break for lunch and we will be back
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here and start precisely at 1 o' cl ock.
[ Wher eupon, at 11:55 a.m, the proceedi ngs were

recessed to be resuned at 1 o'clock p.m]
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AFTERNOON PROCEEDI NGS
[1:15 p. m]
Conmm ttee Di scussion

DR CRAIG This time has been set aside for
comm ttee discussion, then, also a consideration of the
questions. Then, eventually, these are the questions that
we w il be voting on. Just to go over the questions again,
since | don't think we have themon a transparency, |let nme
just read them

Specifically, the first question that | think we
need to address is which clinical endpoints are appropriate
measures of outconme for the indication of enpiric therapy of
febrile neutropenia.

| guess that | would try and see if we could at
| east get sone initial thoughts from our high-paid
consultants. | know at |east sone of you have been invol ved
in sonme of the IDSA thoughts on this and the guidelines they
have put forth and can also | ook at sone of the
nodi fications that have been put forth here, suggested by,

t he FDA.

DR ZINNER: | think that the difficulty dealing
with this whole area froma regulatory standpoint--i.e., the
fact that it really hasn't been done before--reflects the
difficulty in answering that question, what are the
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appropriate clinical endpoints.

The group that | have worked with for the |ast
20Eyears | ooks upon the success rate as disappearing signs
and synptons associated with infection wth the absence of
nodi fication. Yet, when you think about it fromthe
doctor's standpoint at the other end of trial, if the
patient survives that additional episode, regardl ess of what
is nodified, what is added to the therapeutic course, that
is a success of the enpiric therapy because you are getting
the patient over that hunp of the initial fever.

So | nust confess, and | said this to Dr. Ross
after his presentation, that the way the data were anal yzed
here, | think it would be nice to get incorporated into the
standard operating procedure for the groups that were doing
t hese ki nds of studies because then you see the whol e
spectrum of the question, all sides of the issue.

It has been difficult to conpare, for exanple,
studi es that were done by the group that uses the response
to initial therapy wi thout the availability of nodification.
It is very difficult to conpare outconmes for those trials
than for trials done, say, at NCI where success with
nodi fication was the bottomline criteria.

So it is a very difficult and very conplicated
area. But | do believe that this analysis as presented
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covers the whole waterfront and is very useful in nmaking the
deci sion that has to be nade.

DR CRAIG So, in sunmary, then, it is that you
think we need nmultiple endpoints, that there is no way that
you can do it wth just single one?

DR. BROAN: If | had to pick one single
discrimnator, it would be bacterem a because there is the
nost obj ective neasurenent. You have a bug. |s the bug
eradi cated, yes or no. But you only have bacteremia in
20Epercent of the patients. The difficulty in doing these
ki nds of studies is that when these trials go out in
multiple centers and the investigator has the slightest
bit--or the clinical caring for the patient--has the
slightest bit of concern about the fever still being present
after 24 or 48 hours, they will rush to add anot her drug,
usual ly a gl ycopepti de.

It is very difficult to control. The |evel of
anxiety in the presence of persistent fever which may or may
not reflect failure of initial antibiotic choice is what has
made this area so difficult to cleanly evaluated. | think
that the evaluation that was proposed here, with all the
di fferent classes of response, basically considers all of
those things. That is why | amattracted to it.

Wiile | have the floor, I mght as well just nake
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a comment about the glycopeptide, itself. | don't believe,
quite frankly, that everyone shares Dr. Shenep's view on the
use of up-front or early enpiric vanconycin at the start.

Certainly, there are at least three |arge
publ i shed trials, one fromNCl, one fromFlorida and one
fromthe EORTC, that suggest that the results--nost of the
patients were adults which woul d suggest that one could add
the gl ycopeptide on day 2 or 3 if the patient is either
failing therapy or there is docunented resistant infection
to whatever enpiric reginen.

So | wouldn't want to prejudice this discussion by
t hi nki ng that vanconycin was necessary up-front in al
patients. | don't believe that it is.

DR. BROMWN: | would agree with Steve in many ways.
| don't think we can it limt to just one outcone
measurenent. |f | could call the two kinds of a
traditional, neaning the pre-NCl 1986 study, and then, say,
the NCI 1986 study, criteria where you | ooked at success
wi th nodification, | think, indeed, Davis Ross' analysis of
this opened our eyes to things that we may not have seen as
clearly before.

By the way, | congratulate himon a very, very
crystal clear presentation. But | would add one other thing
to that and that is that | think that all the difficulties
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that are correctly presented by Steve and certainly inplied
by all that you have heard today nay well be not elim nated
but sonmewhat nore easily dealt with if we are putting nore
apples in the apple bin and pears in the pear bin.

| get the feeling that the problemreally of why
this is difficult in particular is that what | was saying
earlier about lowrisk, high-risk, and so forth, this has
all been put into one area before. And then, afterward, in
an ad- hoc way, we sort of say, well, this was a |l owrisk
person, this was a high-risk person, and so forth and so on.

If we could get our entry criteria very crystal
cl ear as best you can--this isn't |ike doing UTlIs or doing
ot her site-specific infections. That is really the problem
But if we could get our entry criteria to be nore uniform
nmor e honogenous and so forth, then | think the outconme
measures would be a little nore clear and, certainly, the
conparability to other trials and interpretation of that
conparability woul d be nmade easi er.

So | would say | would want at |east have two
endpoi nts open for discussion. | would have the traditional
and then the success with nodification endpoint and, of
course, the mcrobiological kinds of things that are also
traditional

But | would want to put a | ot of enphasis on
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clear-cut entry circunstance and spend sone tine working on
t hat .

DR. CRAIG So to summarize | think what we have
heard so far, then, one thinks that the resolving of the
epi sode wi thout nodification obviously is an inportant
endpoint to look at. The question | would have is they
| ooked at two of them Do you feel that one should al so
| ook at two, one in which they | ooked at al so no subsequent
new i nfection while on the drug and then they al so | ooked at
those in which there was--soneone could have a subsequent
bacterem a and still be counted as a success.

Is there a difference between the two and woul d
menbers see preference of one of those over the other?

DR ZINNER: | think that fromthe vantage point
of having done sonme of these studies, | think that the
bottomline is the one that doesn't deal with the subsequent
i nfections and the subsequent infections can be | ooked at
Sseparately.

On the one hand, unless it is clear that the
subsequent infection is related to drug A or drug B as
opposed to the fact that you still have the neutropenic
patient who has received any antibiotic, you don't want that
event to prejudice the original conparison.

DR CRAIG Couldn't that clearly be the case?

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



at

DR. ZINNER | think it could be a secondary
endpoint. It is a secondary endpoint but | wouldn't want to
exclude or prejudice a drug because of that fact because
unless it was so overwhel mngly clear that drug A versus
drug B really influenced and sel ected for an excess in
superinfections or subsequent infections, as they are
sonetinmes called, then I don't think that should be used to
determ ne efficacy or non-efficacy, unless there were a very
dramatic difference.

In sone cases, you see a snall difference of 3
orE5 percent with drug A versus drug B. It is very
difficult when you just have that end statistic to know what
all the variables were that led to those infections in the
first place. And there may be many. So it is very, very
conplicated. It is cleaner to do it the other way.

DR BROMWN: | would be in favor of this discussion
about the subsequent infection sort of thing not including
it as an endpoint as such, not calling it an endpoint.
may be using the wong termhere at FDA, but sonething nore
under the level of ADR or sonething like that; in other
words, as an adverse drug reaction or sonething |like that.

That is probably not the right term Sonebody
here will correct ne but sonething |ike that as opposed to
out come because, | think it is what Steve said earlier.
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Basically, you want to give the clinician a safe, effective,
enpiric reginen to get started.

The one thing we have all learned is that you have
to be ready to nodify as you go. This doesn't nean that if
you start with reginen A, that if you don't finish with
reginmen A at the end of 12, 14, 16 days or whatever it
i s--sonme of these people are neutropenic for as along as siXx
weeks and hardly ever are you on what you started from

That doesn't nmean it was a failure. The evolution
of what goes on in the hospital and so forth and so on. It
is too conplicated to lay that on as an outcone neasure in
terms of superinfection.

DR. CRAIG So you would see it nore as a safety
i ssue.

DR, BROMWN: It nay be a little bit of w ggling out
of it but that is how!l would like to see it rather than
calling it part of an outcone neasurenent. But it obviously
has maj or inportance because if you found a reginmen that had
a very high superinfection rate with it, that would
certainly influence whether or not you chose it.

DR. CRAIG Any other conments?

DR. SERODY: | think that that is a difficult
area. Wien we have | ooked at our institution in ternms of
the differences between a gl ycopeptide and a cephal osporin
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versus a cephal osporin al one as nonot herapy, the major
differences in the rate of superinfection specifically due
to gram positive organisns in the nonotherapy arm | don't
see how you can discrimnate fromthe initial therapy and
def ervescence versus the selection of gram positive

organi sns by a cephal osporin at day 5, day 6, day 7 and
consider that to be a beneficial outcone.

So I would disagree with the notion of that being
in an ADR category or subsequent category. | think that it
all should be considered together. | think that the only
way you are going to know in the future if nonot herapy arns
select for these types of problens is to include them as
endpoi nt s.

DR CRAIG Just to bring this up, how are
superinfections treated in nost other indications? Are they
considered as overall a therapeutic failure? Yes? So, for
nost of the other indications that we have, those woul d be
classified as a therapeutic failure. So you could treat
your pneunonia, get rid of it. But if you had a
superinfection wth another organism that would be
classified as a therapeutic failure.

DR. BROMN: Not to beat this to death, but I wll.

DR CRAIG Well, we need to beat it down.

DR. BROMN: Let's nmake a situation up where
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soneone cones in, they have gramnegative sepsis, Klebsiella
pneunoni ae, bacterem c pneunpnia. They are neutropenic and
febrile the way they are supposed to be. You start them on
a broad-spectrum coverage of, say, an am nogl ycosi de beta

| act am

On the tenth hospital day, after having
defervesced, while still neutropenic, they spike again and
they have a pulnmonary infiltrate--sorry; let's say a rash.
| will make it easier. They have a rash and it turns out to
be Candida tropicalis fungem a expressed as a rash
clinically and docunent ed.

Is that a failure of the original reginen?

DR CRAIG So you are trying to differentiate
bet ween sonething that mght not be related at all to the
drug as conpared to sonething that m ght be--

DR. SERODY: And | would state that
superinfections with viruses, fungi, or parasites not
specifically covered by an initial antibacterial reginen
woul d not be considered a failure.

But, in nmy eyes, if that individual at day 10
devel oped a coagul ase-negative or Staph aureus bacterem a
fromtheir line while on a beta | actam and am nogl ycosi de, |
woul d consider that a failure of the initial reginen.

DR. CRAIG Although you could turn it around and
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say that the reason you got the fungus was that the drug
affected the flora and all owed the fungus to colonize. So
you can still sort of tie themall in.

DR. ZINNER It is not necessarily prejudicial to
the initial drug unless there is a statistically significant
difference that is fairly inpressive and dramatic that one
drug woul d sel ect out, be it a fungus or another resistant
bacteria conpared with anot her one.

If it is just part of the fact that you still have
a potential pool of infecting organisns to selectively
i nfect a conprom sed patient who has had an additi onal
pressure of antibiotic added to their mlieu, that nay just
be what you woul d expect fromthe nature of the beast.

That is what is hard to determ ne w thout
prejudice to the initial drug.

DR. CRAIG The data we saw was just a few
percentage points different than you presented. | guess |
woul d ask either the FDA or the sponsor were those primarily
bacterial infections or were they nostly fungal or viral
infections in those that tended to cone on |later.

DR NICAISE: | will see if I can give you the
answer. | amDr. Nicaise fromBristol-Mers Squi bb. W
| ooked specifically at the breakthrough bacterem a. There
were 2 out of 337 in the cefepinme group. One was
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gram positive, one was gramnegative. There were 9 in the
ceftazidime group out of 320 patients. Mst of them were
enterococci, actually 5 out of these 9. The others were
Candi da al bi cans and Kl ebsi el | a.

We al so | ooked at the conbinations with
vanconycin, specifically, and there were 3, irrespective of
the two treatnment groups, 3 out of 111. One was a
streptococci. One was a Corynebacterium and the | ast one
was Henophi | us.

DR. CRAIG So still a fair nunber of them were
bacteri al .

DR. NICAISE: Yes; the majority were bacteria.

DR CRAIG So how about coments from ot her
menbers as to whether they think those should be--let's
start off--do people feel fairly confident that one endpoi nt
shoul d be response to the initial therapy? Do you have a
question, Dr. Thorpe?

DR. THORPE: No. It sounded |like you were posing
t he question that one endpoint would be the determ nate.

DR CRAIG No; | amjust trying to get points
that people may feel--as | say, it may not be one that we
are going to be able to use, but multiple ones. The
guestion we are being asked is what woul d be appropriate
clinical endpoints to neasure response to the drug.
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| think that is what | was trying to get at, is
t he defervescence of the fever wwth the initial reginen
W t hout nodification an appropriate clinical neasure of
response to the drug?

DR. THORPE: In answer to that, yes. But here,
again, it is a much bigger spectrumthan that alone. |
think that is the purest way that you can determ ne
efficacy. However, we have a nuch bigger spectrum in this
situation, in which we would need other endpoints. | think
that the way it has been designed here, where we go fromthe
purest endpoi nt where you have eradication of bacterem a al
the way to survival, | think gives you the best opportunity
to |l ook at how well these drugs perform

Survival, certainly, is the ultimte endpoint.
That is ultimtely what we want to get to.

DR. CRAIG Again, the question that |I cone back
to, is we can do one in which we | ook at response to therapy
and we do it all the way through, |ike the FDA did, where
there is no other infection that occurs. It is also useful
to include the other type of response, looking at it in
terns of efficacy there.

It would decrease it there because you woul d have
sone patients that would have responded that woul d then
develop an infection later. | have heard sone peopl e say
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that isn't going to be useful, that that maybe shoul d be put
back as a superinfection. And then | have heard sone people
say that that is still a useful indication for efficacy that
isalittle different so that both of them should be | ooked

at .

DR ROSS: One thing | just wanted to add to that
di scussi on of superinfections as an endpoint and is rel ated
to the question of how fever and defervescence should be
treated. In our analysis of reasons for treatnent failure
which is found on page 19 of the briefing package, for
pati ents who had a new epi sode, the nost common reason for
failure was a new fever without a clear source.

The differences were not statistically significant
between the treatnent arns. | just throw that out because,
given that all the uncertainties surround the neani ng of
fever as the initial episode, I want to confuse the issue a
little nore and just nention that there is also the
popul ati on of patients who devel op fever as a second epi sode
but, again, you don't quite know what is going on.

DR CRAIG |Is that fromtable 107?

DR. ROSS: Yes; that's correct.

DR CRAIG But you have it witten there as
persistent fever. |Is this actually fever that cane down and
t hen canme back up agai n?

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



at

DR. ROSS: That's correct. The four colums that
say "new. "

DR CRAIG (kay; new FUO So it is nore fever
than it is in terns of actually finding sone other etiology.

DR ZINNER | think that, really, to answer the
guestion, you have to look at it all because you won't know
that there is a dramatic difference unless you do it this
way because you mght mss a significant difference in terns
of risk of superinfection if one exists if you don't | ook
for it.

So |l think it is better to do it all just as David
di d.

DR. CRAIG It would be appropriate to be
di scussed in the package insert, too, in terns of these
endpoi nts. \Wat we are hopefully going to be doing by
havi ng these endpoints is to at | east be able to have them
eventually to define the response in the package insert and
gi ve useful information to clinicians.

| think that what you are saying is that sone of
t hese patients may have ot her episodes that may occur after
and we should at |least |ook to see if they are sonewhat
simlar in frequency in terns of whatever conparative agent
one i s using.

DR ZINNER  Yes; but those data are not routinely
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avai lable. | think, on a going-forward basis, studies
shoul d be designed to gather those data so that future
subm ssi ons and consi derations could be related to those

categories. Oherwi se, we are never get out of this

ar gunent .

DR. CRAIG No question.

DR. BANKS-BRI GHT: Could | ask you a question
about table 10? | amsorry--the gentleman that was talking

about table 10.

DR CRAIG Dr. Ross.

DR. BANKS-BRI GHT: | know ny eyesight is not that
great anynore, but what is the difference between the
second, poor m crobiol ogical response, resistant isolate?

DR. ROSS: | apologize. There is nothing wong
W th your eyesight. There is sonething wong with nmy word
processor.

BANKS-BRI GHT: Is that "sensitive?"
ROSS: That is sensitive. | apologize.

BANKS- BRI GHT: And which one is which?

T 3 3 3

ROSS: The first one is sensitive.

DR. BANKS- BRI GHT: So does that nean, then, that
you have a persistent bacterema with an organismthat is
still sensitive to the antibiotic that you have the patient
on? |s that right?
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DR. ROSS: No. The neaning of that category was
sinply that the isolate was susceptible to the initial
regimen. It may have been a different organismentirely.
It was not, necessarily, the sanme organism There actually
were, fromny recollection, no cases in which an individua
showed tenporary eradication and then had a recurrence.
There were cases, obviously, of persistence but not of
rel apse with tenporary m crobiologic inprovenent if one
woul d define such a category.

DR. BANKS- BRI GHT: Wi ch one is that one here, the
persi stent bacterem a?

DR. ROSS: That woul d be poor m crobiol ogic
response susceptible isolate. In other words, the second
one. That should read "susceptible."

DR. BANKS- BRI GHT: But not necessarily with the
sanme organi sm

DR. ROSS: |I'msorry; | was thinking of the other
category. That would be with the sane--

DR. MELISH: So that is a repeat positive bl ood
cul ture?

DR. ROSS: That is correct.

DR CRAIG Are those all blood cultures there?
Sone of them could be--

DR. ROSS: Sone of those could be from ot her
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sites. The nunbers are, obviously small. The majority of
t hose woul d be bl ood cul tures.

DR. BROMN: Could |I ask David a question. Just
fromm own satisfaction here, when we are tal king about
| ast four categories, new WI, new WI CDI, if you wll,
apropos of your response, John.

Are these strictly new bacterial infections
elimnating viral, fungal--

DR. ROSS: No. The MDI may al so include fungal
i nfections as well which would be included under resistant.
That was a function of how they were coded.

DR. BROMN: |Is that how the commttee wants it to
be, though? It would strike nme absolutely unfair to put an
anti bacterial to the test of eradicating or controlling of
fungal infection, or a viral infection. And that is why |
proposed that superinfection kind of category.

DR CRAIG | thought we heard that nost of those
i sol ates were actually bacteri a.

DR. BROMWN: If they are bacteria, fine. But | am
wondering that if they are other than bacteria, should they
be called new infections and regarded as treatnment failures
as such, as opposed to another category entirely?

DR. ROSS: If | may address the rational e behind
scoring the patients in that way. In fact, the mgjority of

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



t hose cases were bacteria. The question that was being
asked, or the concept that | wanted to capture, was what
risk was there for any kind of infection that m ght be due
to factors such as changes in col oni zati on resi stance, and
SO on.

Clearly, there is not going to be a prophylactic
effect by an anti bacterial against an antifungal. | just
want to enphasize that | did not intend to ask that of the
drug in this analysis. It was primarily in terns of the
risk of a fungal superinfection.

DR. BROMN: | appreciate that. | wasn't trying to
inply that you were trying to attribute other
characteristics to antibacterial. But | would ask the chair
or the commttee to consider the idea that the concept is
correct but wondering whether, indeed, other than bacteri al
infections that they mght not be tallied in there.

| know for David's summary for this presentation
it was, but I amthinking for what we are asking in the
future

DR. CRAIG Personally, I think | would have to
| ook at them especially fungi. | probably could say that
viral may not be as inportant although I amsure there is
probably a link there as well. But | think, clearly, if you
change the flora, you can clearly make a fungal infection
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nore |ikely.

| could see an agent which has a nuch nore
anaer obi ¢ coverage changing flora even nore than what we
have seen with these agents and possi bly having a greater
i nci dence of fungal superinfection and then the other.

So | personally would think it would be good to
i ncl ude them so you woul d keep | ooking at them so that you
woul d be able to see whether there was a difference between
t he standard regi nen and now.

At | east we know with what has been | ooked at with
ceftazidime and now with cefepine, fungi don't appear to
account for nuch in the way of failures here.

DR. BROMN: | wouldn't suggest we shoul dn't | ook.
| just was, again, using the yardstick of--

DR CRAIG M feeling is that if you get too
restrictive, then you may m ss sonething that may be an
i nportant observation and at |east it doesn't appear right
now to cause a mmjor confusion to the data. And so, at
| east for the tine being, nmy position would be that it
shoul d be continued to be | ooked at that way.

DR. SHENEP: | would like to make a coupl e of
points. One is | wuld like to assure Steve that in the era
of vanconycin-resistant enterococcus, | certainly wouldn't
advocat e usi ng vanconycin on all febrile-neutropenic
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patients. On the other hand, there are patients that |
woul d not advocate using nonotherapy on either. | think we
have made that point pretty clear

The other point is getting back to David Ross
presentation which | thought was very educational and
enlightening to show that you can | ook at data in so many
di fferent ways and cone up with different conclusions. But
this is also bothersonme to nme fromthe standpoint of having
mul ti pl e endpoints to a study and not having one primary
endpoi nt .

Then we are getting into issues of nmultiple |ooks
at data. If we are having nultiple | ooks at data, we should
really adjust the p value to a snmaller p value that we would
accept a difference as being statistically significant. And
then our studies are so underpowered that they have very
[ittl e nmeaning.

So while | appreciate that we need to have
mul ti pl e endpoints to help us appreciate the data, | think
we al so better be cautious that we don't cone out of here
with the feeling that all the studies should now | ook at
mul ti pl e endpoints w thout correcting for p val ues.

That is a conflict and probably why this is such a
difficult issue.

DR FEIGAL: It may not be quite as bad as it
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| ooks, though, because one of the issues with nultiple
endpoints is if you win on all of them then the nmath is
very simlar to just having picked a single one and call ed
that in advance and won it.

These are highly correlated endpoints and there is
kind of a fine Iine between |ooking for robustness of the
anal ysis and | ooking for sensitive subgroups versus the
thing which | think you are nore concerned about which is
t hat by specifying enough different endpoints, there would
be so many different ways that you could be a wi nner and
could claimthat that was the effect of your drug w thout
anticipating it in advance.

| think, to come back to a point that Dr. Craig
was making, | think really what you are grappling with and
is very helpful is there are a lot of things we will do to
see how robust an analysis is and to see how well a study
hangs together, but when it comes down to the way of trying
to describe that study clinically, we don't want that sane
| evel of detail.

So your comments are very helpful in terns of
hel ping us prioritize which of these anal yses should be
mentioned in the product |abeling.

DR. CRAIG Again, | guess | would cone back to it
because | don't think I amclear on what people think in
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terms of labeling. | think clearly fromwhat | have
understood so far, the response to the single drug w thout
secondary infection was one of themthat | thought people
indicated. Did they think that the one al so which would

i nclude those patients that have a secondary infection on it
shoul d be addressed in the package insert or should they, if
that percentage is relatively snmall like it has been with

t hese studies, essentially not be one of the major ones to
be di scussed in the package insert.

DR. ZINNER | think since the incidence of
superinfection remains low in nost of these studies, under
S5Epercent, usually, | think that your statement nakes some
sense and to nmeke it as sinple as possible for the
practicing physician. | would not overconplicate the
| abel i ng i ssue.

DR RELLER To ne, it is precisely because of the
| abeling that one would like to see the nmultipl e-endpoi nt
anal ysis as Dr. Ross presented. Wat does one really want
to do in an ideal situation with the package insert, the
| abel i ng.

| would think it would be an active description of
the expectations. So if these drugs are better than
90Epercent in ternms of survival, one could expect the
patient, given appropriate enpirical, early-on, therapy to
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survive the episode.

But if there is a substantial nunber of
organi zati ons that nay becone apparent, or after the fact
becone apparent, |ike the poor
m cr obi ol ogi cal -response-resi stance isol ates whi ch was
actually in the order of 10Epercent of patients, that one
woul d heighten alertness to this, that if a certain agent is
nore frequently associated with energent of resistant fungi,
that one would be alert to that.

It may affect when one woul d add a second drug so
t hat everyone doesn't have to get vanconycin, for exanple,
up front with all of the pressures that that entails, and a
realistic expectation that one is going to be able to give
one of these agents and that is the end of it and nothing
else wll be done until the neutrophils come back, that
realistic expectation may be down in the order of
30Eper cent .

| think that is what one wants to describe in the
package insert, not that soneone does, but that one woul dn't
be msled, that one gives the drug and that is the end of it
because this works in febrile granul ocytopenic patients,
neutropeni c patients.

So | think the multiple endpoints are hel pful to
put the appropriate boundaries around the expectations of
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performance of a given agent relative to another agent and,
al so, the exclusions up front in the study or what becones
apparent fromthat analysis would be inportant caveats to
put in so that patients who had this constellation of
clinical findings that would be excluded fromthe trial,

that that would be clearly delineated because the
inplication is if soneone is very sick that they m ght not
be appropriate patients for nonotherapy drug enpiric therapy
in the first place, or the nunbers are too few at the point
that a drug would be potentially approved to exclude them

Thi s has been brought up earlier, for exanple,
with bone-marrow transpl antation patients, granul ocytopeni a,
neutropenia in that setting. So | think the nmultiple
endpoints are very inportant to give an accurate description
of expectations to anticipate potential problens that would
war rant somet hi ng ot her than nono-drug therapy.

DR. BROMN: | think Barth is describing an
educational process for the physicians, clinicians, out
there which I think is a great idea, and so forth, but
peopl e have to learn how to read these things properly and
how to interpret them

| think the truth of the matter is that too many
people don't read them and don't | ook at themat all. W
shoul dn't be maki ng our decisions on what they don't do but
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what they should be doing. So | applaud that.

Could | ask the conmttee one thing in regard to
this whole idea of the |ast four categories. How would you
categorize Cdif positivity? David, | will ask you first.

DR. ROSS: That was categorized as a new
m crobi ol ogi cal |y docunented infection with a resistant
i sol ate.

DR. BROMN: How do ot her people feel about that?

DR. ZINNER It could also be interpreted as an
ADR.

DR. BROMN: That's right. What | am concerned
about, and | amgoing to be alittle bit of a devil's
advocate here because | think that is our role, we are
supposed to play it both sides. Let's say we have a
conbi nation or a nonotherapy that has--it is just the
greatest thing since sliced bread but it happens to be very
high on, let's say, the CGdif |ist.

There is going to be a conbination drug Awth
nmet roni dazole given all the time to people because that is
the way practitioners practice. | don't know that that is
what we want to encourage, in a way. | am being very
extrene in saying it to just bring up the point, but I
wonder about that.

It is interpreted as being a new infection as
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opposed to being a result of a conplication of therapy.
think there is a fine line, but there is a line.

DR. CRAIG Howis that with other drugs? 1Is it
consi dered a superinfection?

DR. SORETH: | think we have generally thought of
it in terns of adverse events.

DR. BROMN: That's right. [I'mpretty sure you
have.

DR. SORETH: Drug-rel ated adverse events. And we
have tried to include that information wthin the |abel.

DR. CRAIG So how many were there, one or two, in
the group or several, Dr. Ross?

DR. ROSS: The nunmber of C-dif second episodes
that represented C-dif colitis--and et nme just say
parenthetically, in order to nake that determ nation, what |
required of the data was that there be a positive assay for
C-dif cytotoxin not sinply a clinical inpression.

That was a mnority of the data. | don't have the
specific figures offhand, but, in general, a new
m crobi ol ogi cal infection with a resistant isolate was
sonething along the Iines of a new bacterema with a
resi stant bug, sonmewhere al ong those |ines.

But | certainly take your point in ternms of how
does one regard that. | primarily had to nake a decision in
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terms of how regard those for purposes of this review al one.
So | take your point.

DR. BROMN: But, again, we are using this review
to tal k about the issue. But, if we are going to set a
precedent to do this in the future, that is a big burden.

DR CRAIG | guess | would still cone back to if
the mgjority of themare still new bacterem as, that is
information that | would think would be inportant to know
and to discuss. |If they were all Cdif, | would agree.
woul d be happy to have that just be considered as an adverse
reaction.

DR. BROMN: Al though I woul d cone back to the idea
of saying if it a nonbacterial, perhaps it not be lunped in
this new category. | amsorry to be so stubborn about it.

DR. BANKS-BRI GHT: Not to further confuse the
i ssue, but what about the VRE issue, the energence of VRE,
now, with its association with the use of cephal osporins,
not just vanconycin now but with cephal osporins. Were does
that put VRE? Were does that put VRE now and where will it
put VRE, vis-a-vis that case that was just presented
earlier, the man who devel oped VRE after being in enpiric
t her apy.

DR. CRAIG That woul d probably be a new MDI wth
a resistant isolate?

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



at

DR ROSS: Yes.

DR. CRAIG If it grew out of blood. If you were
just getting stool or sonething for no special reason and
you grew it out.

DR. ROSS: There were nore stool cultures that |
| ooked at than I--1 won't share the results of those stool
cultures with the commttee in detail, but yes, there were a
| arge nunber of stool isolates. Unless there was a clinical
scenario that was consistent with infection, those were not
regarded as evidence of infection.

DR. BROMN: So you made a differentiation between
col oni zation and infection based on your interpretation of
t he data.

DR. ROSS: Correct.

DR. RELLER Dr. Feigal, what is the definition
t hat the agency uses for adverse drug reactions?
Specifically, is it Iimted to physiol ogical, biochem cal
aberrations in the human host?

DR FEIGAL: No; | think it is the whole spectrum
of things that would be considered an untoward event. |
think if you | ook at the nethodol ogy even of how things are
| ooked at in trials, it varies fromtrying to categorize
every adverse outcone that the patient experiences and
trying to see if there is an excess of those.
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So, for exanple, in the study of foscarnet,
initially, there appeared to be a small excess of seizures
that was just seen by--sone of it was clearly drug-rel ated,
but there was an attenpt to find every seizure that the
patients had during that tine period and see if there was an
excess.

There are things which are clearly prospectively
pl anned and | ooked at, like laboratory findings and
followup cultures. Then there are things which are
event-rel ated such as the appearance of worsening clinical
condition or an apparent new infection or some other organ
conplication.

But the attenpt is to nmake it as broad as
possi ble. There are tines when success and failure are
sinply mrror imges of each other, as well. Death and
survival are--one is an adverse event and the other is a
treatment success. So there are tinmes when the kinds of
things--there is some arbitrariness in terns of where the
are pl aced.

Part of this is relevant because, historically,
there is very little description of efficacy in product
| abel s. There would be an indication and there would be an
adverse-reaction section.

It has only been in the | ast decade or so that we
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very comonly put clinical-study reports in the |abels that
actually describe the totality of the efficacy. There was
really no attenpt to say how well sonething worked. The
logic in sonme of the antibacterial labels is that it works
for susceptible organisns which is sonmewhat circular when
you think about it. It worked where it worked and where the
organi smwas sensitive.

So | think that this is kind of an issue that we
grapple with. The product |abeling, although as they have
gotten longer they are even less likely to be read, they do
formthe basis of the pronotional materials for the conpany
so they are often not read as the | abel, per se, but they
are read as the nonographs that are prepared, as the
educational materials, as the slide sets and so forth.

But | think your question is very good one. W
have quite a bit of latitude as to whether we take sonething
i ke the superinfections of whatever type and whether we
place themw th the description of the drug's efficacy as we
evaluate failure in the context of efficacy or whether we
Separate it out and put it in adverse reactions.

Part of the argunment for not putting it in adverse
reactions, per se, is that is often a long list of systens
revi ew of things which are sonetinmes infrequent
conplications of drugs. Sone of themare well-known
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conplications of drugs and they don't really get at the
ki nds of untoward things that occur in a specific clinical
setting, that you wouldn't see in another setting where the
use of the drug would be nmuch nore successful, for exanple.
DR. RELLER It seens to ne that this nay be not
settled necessarily this afternoon, but to, perhaps, rethink
the i ssues we have been discussing relative to adverse drug
reactions which | consider as sonething that you didn't
expect to happen or that you didn't want to have
happen- -whereas nost of the things that we are tal king about
now, a Candi da or vanconyci n-resi stant enterococci.
Dependi ng on the pressure, they are expected
ecol ogi cal consequences of doing the right thing. The first
thing is to maintain the light. But then it is to
anticipate the conplications. You can count on them They
are going to happen. It just depends on how nuch and how
| ong the pressure is.
That doesn't nmean to ne that they should be,
t herefore, not considered. | think they should be
consi dered, maybe not as adverse reactions but as expected
consequences that may differ by the agent that one is using
and woul d be worthwhile delineating to the extent that
obj ective data are avail abl e because it could nmake a
difference in what one chose initially.
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It mght nake a difference in what the agency
approved for enpiric therapy. And it could have a lot to do
with how a conscientious clinician, what they would | ook for
and what additional steps would be taken at what pace.

For exanple, one of the terribly confusing things
to me about vanconycin in relation to this topic early on
was because of the recognition of coagul ase-negative
st aphyl ococcal isolates fromblood that there was a sw ng
toward addi ng vanconycin to every one.

Then, as conplications cane up, people thought,
"Wait a mnute.” And then the clinical pace is different.
G ven that even in these patients, if we are honest with
oursel ves, nost of those coagul ase-negative staphyl ococci
don't mean anyt hi ng.

The pace of the infection with a
coagul ase- negati ve staphyl ococcus versus sone of the
resi stant viridans streptococci or Steve's presentation
early on of Pseudonobnas aerugi nosa that happened to be
resistant fromthe outset is very, very different.

| think many places, not all, would consider that
it is not necessary, at least for the purpose of
coagul ase- negati ve staphyl ococci--one is not conpelled to
add vancomycin until one can show that it is there. Let's
face it. It is not hard to find coagul ase-negative
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staphylococci. It is harder to know whi ch ones nean
sonething. But to find them we have got an oversensitive
test particularly with our current blood-culture systens
whi ch are very nuch nore sensitive for these
coagul ase- negati ve staphyl ococci, sone of the old ones.

So it seens to nme that in infectious di seases, the
ecol ogical inplications of therapy may warrant descriptors
that are different fromwhat is used for prol onged
prothronbin time or whatever because the approach is
different.

DR. ZINNER | agree with that but that should be
applied to all antibiotics.

DR RELLER  Yes.

DR CRAIG | guess the only other question that I
woul d have, then, regarding sone of the break points was
where they also tended to | ook at subcategories in terns of
t hose that received no oral antibiotics or those that were
switched to oral antibiotics. Are those inportant subgroups
to | ook at?

DR. ZINNER: | would say they are inportant but
not necessary.

DR CRAIG So not sonmething that you would fee
needs to be--

DR. ZINNER: Absolutely done for everyone? | am
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not sure. But | think one can anticipate, as we have heard
al ready today, that we will be nore likely to see nore of
these studies that go froman IV to an oral. So |I think
that the future will be full of those but | don't think that
that is a requirenent.

Again, it is another descriptor. It is useful but
not necessary.

DR. SERODY: | would agree. | would state that |
think that for the practitioner out there--and | know at our
institution, there was a big push to get folks out of the
hospital on oral drugs, that, as part of the package insert
that would be quite helpful to clinicians to know that these
drugs had been evaluated in that setting and that a certain
percentage of patients can be safely put on an oral
antibiotic and have themfollowed in that way.

| think that pressure is going to increase
logarithmcally over the next five years. So | would state
that that ought to be included in everything after this
nmeeting for drugs approved for this indication.

DR CRAIG Let nme just bring up the question of
entire oral therapy. |Is that going to be a probl em because
we are |looking at a different population, a nmuch | ower-risk
popul ation, or are we going to see sone of these things even
bei ng used in higher-risk patients.
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DR. ZINNER | think all things are possible as we
get nore managed care. So | think they will be | ooked at
but I amnot sure we have an answer to that yet.

DR. CRAIG But the sane things that we have been
t al ki ng about woul d be applied to the potential of sonebody
who had a superoral agent that wanted to use that. It would
bhe sane thing, | would assune, for conbinations. |If
sonebody wanted to get approval in conbination with another
agent, the sane criteria that we have been tal ki ng about
woul d apply.

DR. ZINNER | woul d agree.

DR. CRAIG Everybody is sort of in conjunction on
that. So let ne summari ze and you nay want us to vote on
it. At least what | amgetting as the sense of the
commttee is, in terns of specifically trying to identify
whi ch clinical endpoints are appropriate neasurenents, we
felt that the response or the primary episode resolved
wi t hout nodification.

No new febril e episodes of infection was an
appropriate endpoint all the way to survival of infection
al so being an inportant endpoint that should be | ooked at.

The ot her question where | saw there was a little
guestion was the group where the primary endpoi nt resol ves
but where you can get a secondary infection. | think nore
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it was where that should be included as to not that it is
not inportant information, whether it should be considered
as an adverse reaction, an adverse effect of the drug, or
whet her it should be included as part of the overal
efficacy of the drug.

Am | correct on sort of that summary for
everybody? Do you need us to specifically vote on that?

DR. FEIGAL: No. | think that is one of those
guestions where the discussion is very hel pful and gives us
a sense of the commttee in terns of what is inportant.

DR. CRAIG Does anybody want to have anythi ng
el se to add on that specific question? |If not, let's go on,
then, to the second question which is obviously of interest
to the sponsor, and that is do the data support the clai m of
safety and effectiveness of Maxipinme for enpiric therapy of
febrile neutropenia.

| would conment right at the begi nning here that,
over the lunch break, both Dr. Ross and the sponsor
recal cul ated the intervals for the pooling of two studies
instead of the pooling of all three, and they found that it
did fit within the 20 percent criteria. The |ower boundary
limt was at -17 percent.

So pooling the two instead of pooling the three
still fit within the current guidelines as included in the
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poi nts to consi der.

DR. PARKER  Once agai n, which technique did you
use to conpute your confidence interval?

DR CRAIG Don't ask ne. Ask Dr. Ross.

DR. CHAKRAVARTY: W resorted to the quick and
dirty. It is a small programwitten in Excel but sits on
Dave' s | apt op.

DR. PARKER. Those are the sane nunbers | got. |
was just trying to check and see--

DR. CRAIG So you got the sane.

DR. PARKER Wthin the ball park.

DR. CRAIG Does anybody want to start off the

di scussi on here?

DR ZINNER: | think if we accept that ceftazidine
has, by tradition, | guess, been an acceptable gold standard
agai nst which--1 hate to use that word "gold standard, " but

at | east standard agai nst which to judge other drugs,
certainly, the data are conparable and | would have to say
t he answer, then, would be in the affirmative.

DR. PARKER: | guess | amasking for clarification
rather in this because ny understanding is that this be
within 20 percent as a criterion when we are neasuring
agai nst an al ready approved drug. That is ny understandi ng.
When we are conparing agai nst placebo, we have got to be
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better than pl acebo.

Since we don't have an approved drug to conpare
agai nst here, what is a strike, what is a ball and who is on
first? Wat are the rules by which I am playing the gane?

DR. FEIGAL: | think, although it was addressed
just briefly by one of the presentations in the sponsor's
presentations, you would have to be convi nced based on
hi storical data that ceftazidinme would do better than no
treatnent and that it is an acceptable therapy, that it is
not a therapy that has been artificially chosen as sonething
that is easy to beat and sonething that woul dn't be used in
clinical practice.

In this kind of setting, the product that is the
community standard is also able to submit a literature-based
application for that indication to us. That has been done
with sonme indications. But we often find ourselves in the
situation where a product has becone the community standard
even though it is not in the | abel.

O f-label uses are perfectly legal. Conpanies are
just not allowed to pronote them |If a second conpany wants
to use it, then the second conpany's burden is to show t hat
the first therapy is reasonable. So, to rephrase your
concern, | think it would be whether or not you feel--are
t he conparator arns reasonabl e conparator arns.
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Coul d you link those back sonme way to historical
l[iterature that would say that patients should be treated
with antibiotics and that these are reasonable antibiotics
in those settings.

DR. CRAIG Does that help you? | think, clearly,
one would say that, in ternms of trying to provide that I|ink,
ceftazidime has sort of becone, in a way, one of the
st andard conpounds.

DR. BROMN: What | woul d ask the FDA people, in
one of David's slides, | think it was his third slide, where
it describes the labeling for ceftazidine and says,
"Labeling for ceftazidine state that it nay be used
‘concomtantly wth other antibiotics in a uniconprom sed
patient.'" Does that affect the way we conpare?

DR FEIGAL: This is an exanple of another common
probl em for us which is that there were many clinical
situations in sone of the older |abels that were virtually
described just in passing. For exanple, cystic fibrosis is
mentioned in passing in sone of the |abels w thout any data
about trials in that patient population or any specific
evi dence.

| think with the process that began with the | DSA
gui delines and the points to consider, the proposal was made
that this could be a nmuch nore formal indication that would
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have nmuch nore description than just a passing nention.

Part of what you have grappled with are what ki nds
of information should be in such an indication in order to
provide a good clinical sense of how a product would perform
in that kind of a setting. So we are not tal king about just
usi ng that ol d | anguage.

That ol d | anguage i s sonething we would not all ow
for new products to have. They would have to do studies to
get the indication of febrile neutropenia along the current
gui del i nes.

DR. BROMN: Part of the reason | ask is that if |
gather the data fromthe sponsor being presented this
nor ni ng, nost of the patients entered would not fall in the
hi gh-risk category that nost of us would call high risk.
That sounds redundant, but | think you know what | nean.
Basically, nost of the patients who were entered were | ow
risk. | amwlling to be reinforned on that if that is not
so by the sponsor.

DR. CRAIG Wy do you say--1 thought there were
very few that were solid tunor, that these were nostly
hemat ol ogi ¢ mal i gnancies with a fair nunber of bone-nmarrow
transpl ants. Wat nmakes you think--

DR. SERODY: There certainly weren't a fair nunber
of transplant recipients. | think 15 percent of the overal
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popul ati on were transplant recipients, approximtely 65 in
each armwhich | would argue is not sufficient power to
di scrim nate between a good outcone and a bad out cone.

Certainly, there weren't a | arge nunber of
hypotensive individuals in this trial which would be one of
t he higher-risk groups. The predom nant makeup of this
trial was hematol ogic nmalignancies with a period of
neutropenia of 7 to 10 days, specifically in the nonot herapy
arm 7 days, which, in ny estimation, is not a high-risk
group but a nmediumrisk group

DR. ZINNER | amnot sure that the nonotherapy
versus conbi nation therapy choice is really terribly gernane
to this discussion because the option always exists for any
clinician to use a drug alone or in conbination. | think
that, as we learn nore about the risk factors for "high
ri sk and be able to predict those going forward, one could
design studies that m ght better answer that question.

For the tinme being, nonotherapy is an accepted way
of treating these patients with sone caveats, that the
various investigators and bodi es such as the IDSA are
dealing with in ternms of recommendations for guidelines.

So not every patient needs to be treated with
conbi nation and the corollary of that is that not al
patients would be optimally suited for "nonotherapy," given
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t he avail abl e issues.

But when you | ook overall, | think these patients
are "typical" for nost of the studies, at |east, nobst of the
drugs that have been used in these trials. So | don't think
that they have selected a particularly lowrisk popul ation
at all.

DR. BROMN: But | thought, in the discussion when
t he sponsor took questions fromthe floor, | recall this and
sonmeone correct ne if | got it wong, that specifically
peopl e who were hypotensive, people who were in septic
shock, and | think even the term "high risk," those people
were excluded fromentry. AmI| wong?

DR CRAIG Are we, then, dealing wwth febrile
neutropenia or are we dealing with septic shock, then, at
least, in ny mnd, starts to be the question because then it
may be an entirely different disease that you are | ooking
at .

DR. MELISH: | was unconfortable with that as
wel |, although I wouldn't consider that these were typical
patients with the exception that they didn't represent
children. | think that it would be inportant to describe
that this was a population in which hypotension and septic
shock was unconmon, |ess than 2 percent--well, |ess than
3Epercent had a | ow bl ood pressure.
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So if you would give that description of
febril e-neutropenic patients with--or not in septic shock, |
think that describes the popul ation very well.

DR. BROMN:  For nonot her apy.

DR. MELI SH: Yes; for nonotherapy.

DR CRAIG But do we have data for the other?

DR. MELISH:  You could even say clinicians would
be advi sed to use broader coverage in the event of septic
shock which woul d include antifungal therapy, | would think.
The EORTC trials do has not excluded patients with septic
shock.

DR. BROMN. The nunber of patients who present out
of the pool of febrile neutropenia in a predom nantly
| eukem ¢ popul ation present wi th hypotension or shock is
very low. It is, again, under 3 or 4 percent. So | don't
believe this was a biased sanple.

DR. MELISH: No; ny concern was not that it was
bi ased, just that if we are looking at this data with good
outcone in patients who were generally not in septic shock,
that that should be conveyed to the clinician, that there
m ght be situations where they don't want to use nonot herapy
even though febrile-neutropenic patients can be treated with
nonot her apy.

DR. CRAIG This specific addition to the |abeling
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that they proposed was, it says, "It has been used
successful ly as nonotherapy or in conbination in this
indication." So they do bring that possibility up.

DR. SHENEP: | think it would be very appropriate
to expand that |abeling when you get to the | abeling issue.
| certainly think cefepine is an appropriate drug to use in
the febrile-neutropenic patient, in sonme cases as
nonot herapy and in sonme cases as conbi nati on therapy.

But what | amvery concerned about is if it has a
| abel as proposed, the nonexperienced clinician m ght take
the patient who is hypotensive and cover themwth
nmonot herapy thinking that they are in conpliance with the
| abeling of the product and they can use that as their
defense of why they did this.

| think it would be helpful. | can't see any
reason not to expand the labeling to make it clear that it
could be used as nonotherapy in the nonhypotensive patient
wi t hout high-risk features or in conbination therapies in
pati ents who do have hypotension or high-risk factors.

DR. CRAIG | guess, unless there is sone data out
there that | amclearly unaware of, | amreally not nuch
aware of nmuch data in terns that conbination specifically of
am nogl ycoside and, let's say, a beta lactamis going to
give significantly better response in this indication.
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| think there is data out there that conflicts on
both sides. You are giving nme what your feeling is. | am
not sure that there is good science out there to entirely
back it up

DR. SHENEP: | would argue that, for Pseudononas,
for exanple, there is quite a bit of evidence--

DR CRAIG If you look at those studies, that is
am nogl ycosi de versus am nogl ycosi de plus beta | actam not
beta | actam versus conbination. | wll agree with you
100Epercent that, clearly, conbination is better than an
am nogl ycosi de al one but, in terns of |ooking at beta | actam
alone, there is where the data is not really clear in the
l[iterature

So, inny view, | don't think we have good data
that | can argue and say that we have to put in the package
insert that people should use conbinati ons when | don't
think the data that is present in the literature supports
t hat .

DR. SHENEP: But the data that has been presented
to us has excluded these patients w th hypotension.

DR. CRAIG | think that is fine. Getting back to
what Dr. Melish said, specifying what the population is and
saying that this was a popul ation that had a very | ow
i nci dence of septic shock and hypotension is a way of trying
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to get that across.

DR FEI GAL: W often have the problemthat the
studies that are adequate for an initial approval don't
paint the entire spectrum So there is often a study in the
clinical-study section, sonetines even in the indication,
that says, "This approval is based on," and then descri bes
t he patient popul ation.

So we said the nonot herapy indication was based on
st udi es which excluded patients that were hypotensive of
what ever el se woul d be appropriate to get the sense of what
was observed as opposed to what wasn't observed so it
woul dn't overstate the case.

It is also possible to put in broad caveats that
suggest to identify high-risk patients that m ght require
nore intensive therapy not only with antibacterials but we
can even extend our editorial coments in that setting to
antifungal coverage, for exanple.

These are inportant concerns and we are glad you
are addressing them There are ways that we have done this
in past |abels.

DR. RELLER It seens to nme that not only should
t he popul ation that was studi ed be delineated with the
exclusion criteria for what data the approval is based on,
but it would also, it would seemto ne, to be sinple to fuse
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the specific approval indications to enconpass that reality,
sonet hing along the |ines of approved for nonodrug therapy
for patients who are not hypotensive at the initiation of
treat nent.

If that is who was studied and that is what the
drug shows efficacy for, it seens to ne one could sinply say
that. It doesn't, in any way, exclude addi ng other things.
It doesn't include doing others. But it says this nonodrug
therapy is for patients who are not hypotensive at the
initiation of therapy.

DR. CRAIG W are going to need that for
pneunoni a and everything el se as well, then?

DR RELLER If you are using a drug that
excl udes patients up front and you do not include patients
who are hypotensive when one starts treating themfor
pneunonia, | think that is reasonable to point out.

DR FEIGAL: In fact, we do sonething that is
simlar to that although not often that specific when we
attenpt to describe sone infections and noderate to severe
and sone mld to noderate when, in fact, the severe
i nfections haven't been studied or the results weren't
adequat e.

| think what would be helpful to us is not to try
and negotiate the final wording but to get a sense of the
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commttee of what the inportant issues are that we can bring
back to the conpany if we have an overall sense of what you
think the inportant issues are.

DR. RELLER It seens to me fromthe sense here
that people do think that it is inportant to point out that
the potential differences in severity of infection at the
outset. But what is noderate to one clinician my be severe
to anot her and vice versa.

So if I think there are specific neasurable,
general ly known, physiologic paraneters that have been
del i neat ed and people, |ooking at the data, think may be
inportant, the nore specificity one can include w thout
being restrictive, the nore helpful it mght be--if anyone
reads it.

DR. SHENEP: | also wanted to point out that
before our break, in the presentation this norning, even the
sponsor said that they would not favor using cefepine
nonot herapy in the severely hypotensive patient. So | don't
think even the sponsor would disagree with that. They want
to see their drug used appropriately.

It is not that one wouldn't use their drug. One
woul d use their drug in conbination at that point.

DR CRAIG Fine. Any nore comments? Can we sort
of take a vote? W can do this very quickly. | haven't
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heard much conflicting | ooks at the data so why don't | just
ask, all of those that feel that the data support the claim
of safety and effectiveness of Maxipine for enpiric therapy
of febrile neutropenia raise their hands.

[ Show of hands. ]

DR. CRAIG W have five. And | amone, too, so
six. So, six out of seven. Dr. Parker?

DR. PARKER: | was just waiting for you to tell ne
the definition. Do you nean does it neet the criterion
as--is it wthin 20 percent?

DR. CRAIG Wthin that 20 percent.

DR. PARKER  That is the question.

DR CRAIG Yes.

DR. PARKER. Then | will vote yes.

DR CRAIG Ckay. W got himin sone way, through
t he back door

Does that satisfy the answers that you were hoping
to get fromthe conmmttee, then?

DR. FEI GAL: Yes; it has been very hel pful. Thank
you very rmnuch.

DR CRAIG | would close, then, this first
session. Renenber, we need to get immediately on to the
second session but we mght have a five-mnute stretch.

[ Break. ]

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



at

Part |1
Gui dance Docunent on Evaluability Criteria for the
Revi ew of Antim crobials: Individual Indications
| nt roducti on

DR CRAIG What we are going to be doing this
afternoon is starting part of a three-day session that wll
conti nue hopefully not past about 1 o'clock on Friday, on
| ooki ng at a gui dance docunent of evaluability criteria for
review of antimcrobials specifically w th individual
i ndi cati ons.

| mght comment that, you may not know it, but the
3:00 to 3:15 break you already had. It is gone. W do have
people that are going to talk on the open public hearing and
we Wil sort of see how we are going. W had a little bit
of leeway so that if we start to get alittle bit too |ong,
we can just stop and bring it up tonorrow.

But | do want to make sure that we can at | east
get the open public hearing portion done this afternoon. So
we may stop sonmewhere in the presentation in order to be
able to get that so that we can at least try and finish on
it inatinmely manner.

So, to start off this session, Dr. David Feigal
wi || begin.

DR FEIGAL: | would like to wel come everyone
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here. | think one of the issues that has conme up in
planning all of this that often gets asked is what is the

di fference between points to consider, guidance, qguidelines,
regul ati ons and what ever happened to the Food, Drug and

Cosnetic Act? Wasn't that the | aw that Congress intended to

create?

[Slide.]

It is hard not to have a session as broad as this
W t hout going back all the way to the roots. |If you go back

to the time before there was an FDA, the Postal Service did
have sone interest in detecting fraud, but there was a tine,
nearly a century ago, when there was a great deal of concern
about whet her or not |arger governnent could help with

t hi ngs.

Sone of this was generated by the nuckrakers.
Upton Sinclair was part of the novenent to | ook at that
quality of food and sonme of his coments on what went into
sausage have been repeated and paraphrased as jokes ever
Si nce.

If you look at that era, there was a tinme, at this
time, when there was a creation of a series of institutions
including formalizing the Bureau of Census, creating a
Nat i onal Bureau of Standards, devel opi ng vacci ne and serum
licensing for the first time, transform ng the Hygienic
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Marine Hospital into the Public Health Service, for the
first tinme instituting controls on narcotics.

And then, of course, there is our own personal
favorite, the Pure Food and Drug Act of 1906.

[Slide.]

One of the things that happened was that there had
to be a basis for exactly how invol ved were we going to be.
Where was the governnent and its faithful enployees going to
be in this whole process. One of the other thenes, | think,
internms of inspiration for regulatory reform has been that
many of the specific acts that have evol ved have invol ved
tragi ¢ things happening the children including the ten
children who died from contam nated tetanus in 1902 that
| ead to vaccine | aws.

The first Act was actually an exercise in
sinmplicity. One phrase, just to illustrate sort of where
the need for sone of these different types of guidance was,
was the description of what should go into a | abel. Back
then, the sinplicity; a label nust not put any statenent in
the | abel that was false or msleading in any particul ar.
This is quite a relatively sinple statenent.

The only problemis that Congress did not define
what a |abel was. And they didn't define what could be in
statenents and the exact neaning of these terns, "fal se and
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m sl eadi ng. "

[Slide.]

So what they did at that tine was they created the
process for creating regul ations which were to inplenent the
| aw and to devel op the definitions that were needed to
really interpret all this.

And, al though the rul emaki ng process has evol ved
quite a bit, and | don't actually even know the history of
what happened between this early first version and our
current version, at this time, they took the Secretaries of
Agricul ture, Comrerce and Treasury and they were the
rul emaki ng authority.

The three-person panel was chaired by Harvey WI ey
who was a muckraker, hinself, a physician by training but
al so soneone very interested in the adulteration of food and
was the first Chief of the Bureau of Chemistry in the
Department of Agriculture which was the hone of the original
FDA, which wasn't even called that.

They had public hearings but a comment that was
gquoted in Wiite' s book called the Medical Messiahs, a
druggi st wote into the FDA just a year after the | aw and
after the start of the regulation process and said, "I can't
figure out what it's about, this newlaw The law is just
too conplicated for poor devils to understand.”
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VWhat this is is just an extension today of the
process of educating poor devils. | amglad that you have
conme and | amglad that we will put this into transcripts
and continue to work on the guidance so that we can nake
this nore transparent.

[Slide.]

O course, in 1938, we had the changes in the | aw
that nade the | aw much nore conplicated and required safety
testing before marketing approval .

[Slide.]

Just to quickly bring us up to date, we had the
t hal i dom de tragedi es which, actually, did not affect the
United States. There were exposures in the United States,
but there were relative few cases because, fortunately, the
drug was not used very often in pregnancy in the United
St at es.

As soneone quipped, it resulted in the only gold
medal given to an FDA enpl oyee and this was a gold neda
gi ven for bl ocking the approval of a product. No one has
ever gotten a gold nedal for actually approving a product.
W woul d |like to do sonething about that, actually.

The only other perverse thing that | did with this
photo was that J. Edgar Hoover was in the background and |
ai rbrushed hi m out.
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[Slide.]

In 1962, we had a whol e series of other things
that we needed to address for first tinme. The Kefauver Act
required the denonstration of effectiveness and safety
before approval. There was quite a bit of discussion at
that time about how stringent that standard should be. It
clearly was not going to be that it had to be shown to be
effective beyond a reasonabl e doubt, the crimnal standard
for guilt.

[Slide.]

It was not also going to be even the standard of
t he preponderance of the evidence which is the civil-trial
requi renments which doesn't require a unaninous jury. In
fact, the | evel of evidence was that the evidence required
substantial evidence which, in a |legal sense, doesn't even
require a majority vote. It just requires that some people
woul d think that there is evidence.

But where this was bal anced was that it stated
that the evidence nust cone from adequate and
well -controlled trials. That was the crux of many, nmany
changes in drug devel opnent, | think many of themfor the
positive in terns of the process of the devel opnent of
phar maceuti cal science.

But the challenge for us has been how to define
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the Iink between the design of the study and the specific
i ndi cation and then, once we have conducted the study, how
to analyze it.

The first part of this process in earlier years
has hel ped us. So, we have this hierarchy, if you will. W
have the Food, Drug and Cosnetic Act with its major
revisions. And that can only be nodified by Congress. W
have the Code of Federal Regul ations which is nodified by
t he FDA through rul emaki ng and that currently is a rather
i nvol ved process including publishing proposed rules in the
Federal Register, having a comrent period, commenting on the
proposed rul es.

It is conplicated enough that even the
Waxman- Hat ch Act, which is an Act that enabled the creation
of generic drugs and patent-term extensions, still has
portions of that Act that are still proposed rules and still
not finalized because of the conplexity.

But what we are here to tal k about over the next
couple of days is to get your help and consultation on the
topi c of guidance. One of the things that we have been
asked is what, exactly, is guidance.

One person phrased this as, it is our best advice.
It is our best current advice and it is often developed in
consultation wth advisory conmttees, sonetines with the
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hearing process. Oher tinmes, it has been done with expert
consul tants such as | DSA process.

There is also the process of international
har noni zation of technical specifications where there has
been a partnershi p between the regul atory bodies in the
three maj or commercial areas of the world and industry from
those areas to try and nake our drug devel opnent processes
nore simlar to avoid unnecessary duplication of effort.

So there are a variety of very useful things that
occur in guidance but the thing | renmenber about guidance is
t hat when we asked general counsel what happens if soneone
fol |l ows gui dance, what can we tell thenf? General counsel's
answer is, "We would be less likely to prosecute themthan
if we didn't follow the guidance."

So that is far as you get. It is our best advice
but the caveat is that general counsel knows all too well
that we can give bad advice fromtinme to tine and we need to
do what is best for the public health.

The gui dances that are in place and | think have
been very useful, and we will probably go through a process
in the not too-distant future of updating them as they begin
to age, have been the ones that have laid out the bones and
the structure of the study-design issues that IDSA and this
comm ttee have been very hel pful, along with those of you
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who have comment ed.

[Slide.]

But, for the next couple of days, we will take a
| ook at evaluability criteria. | wanted to just make sone
very broad coments that we will cone back to and go over
again and again in the specifics to kind of |ook at the
paradi gm of why these evaluability criteria and counting
rul es are necessary.

| f you |l ook at the paradigmfor an indication for
an antiinfective, we begin, often, with describing the site
of infection. There are two setting where that is done.
Oten the organismis known. Oher tines, it is an enpiric
treat nent.

Sonetinmes, the indication is based on treating a
syndrome and sonetines, although | ess commonly, a specific
organism There are indications which are designed to
prevent infection either broadly or narrowy.

[Slide.]

If you begin to look inalittle nore detail at
each of these paradigns, you can see where the issues are
that | ead to disagreenents when we | ook at studies that have
been submtted to us in terns of counting rules of who
shoul d be in the analysis and who woul d be out.

Probably the nost common paradi gm for our
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infections is there is a site of infection, the severity or
the clinical setting may be specified. And then it is

i ndicated for sensitive organs. So we nay have an

i ndication that is nosocom al pneunpbnia "due to sensitive
strains of," or urinary-tract infections, unconplicated due
to specific strains.

And you begin to see the type of information that
is needed to be able to evaluate these clains. You need to
know sonet hi ng about how to define the site of infection,
how to define severity, the rules for capturing the organi sm
and m crobi ol ogic evaluability.

[Slide.]

Wth enpiric therapy, we have a simlar paradi gm
al t hough here we have to decide which are the inportant
organisns that really need to be covered if you trust the
therapy to be given enpirically. But this is the situation
that often happens clinically in such settings as otitis
nmedi a or one that we considered this norning on febrile
neut r openi a.

[Slide.]

There are tinmes when we will consider the
i ndi cation turned backwards, rather than starting with the
site, starting with the specific organism And this
commttee, in fact, during the |ast year, has recommended
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that this may be the only way that we can actually learn
enough about uncommon organi sns such as penicillin-resistant
Strep pneunb or vanconyci n-resistant enterococcus in order
to provide sone guidance in the |abels as to how to treat

t hese types of infections.

[Slide.]

Then, of course, there are tinmes when there are
syndronmes and settings that involve prevention. Again,
have picked exanples that the commttee has di scussed and
there are many ot hers.

[Slide.]

Now, part of where this interacts with is tied
into the way that nost antibiotics are studi ed and approved.
Because antibiotics are effective and because infections
usually need to be treated and not sinply observed, even for
short periods of time with very few exceptions, we typically
do not have superiority trials.

In a superiority trial, where you can use no
treatnment or you have a therapy which is clearly going to be
better than existing therapies, the nost conservative thing
to do froman anal ytic standpoint and the easiest thing to
justify froma design standpoint is to plan your analysis so
that, if you include everyone who is random zed, the study
that is superior will be superior by a standard hypothesis
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test, typically a 0.05, two-tailed p val ue.

But, as you well know, we are very often,
including earlier today, looking at simlarity between
products or, as it is said sonetines, equivalence. The
difficulty that we have and the reason why evaluability
criteria becone so inportant is that what we end up doing is
i ncludi ng sone patients that nake the drugs | ook fal sely
simlar.

So if we include patients in both arns who don't
even have the disease that you are treating, they are going
to do the sane, or who didn't get the drug, who weren't
foll owed | ong enough to contri bute a uni que out cone or
endpoi nt or who were followed but were not adequately
eval uated or who were treated with an i nappropriate
conpari son drug or got sone other active drug.

Many of these things are things which are
determ ned after random zation and sone of them are things
which are inherently tied up with the nature of the
i nfection, thenselves. They get us into a slippery design
sl ope of needing to exclude patients who were random zed in
order to get a fair conparison between two drugs in a
hi erarchi cal sort of fashion.

| think, again, referring back to this norning,
that was actually part of what was done with the multiple
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anal yses in the setting of febrile neutropenia.

So, with evaluability, today and then over the
next couple of days, we will look at this in a nunber of
ways. But you will see that we will be going disease by
di sease and | ooking for your help in helping us cone to a
common criteria that define the clinical disease, that
define the m crobiol ogy, the endpoints, the clinical
settings that are necessary for treatnment because these are
the things that, if we can agree on themin advance, we can
avoi d unnecessarily large studies, studies which are of no
use for a regulatory purpose and we can nmake this process
cone to a conclusion about studies of new drugs in a nore
rapid and efficient manner.

[Slide.]

So, with that introduction, let ne stop.

DR CRAIG Any questions for Dr. Feigal?

Thank you very nuch, David, for that introduction.

Next will be Renata Al brecht.

General Section on Evaluability Criteria Gui dance Docunent
I nt roducti on

DR. ALBRECHT: Thank you, Dr. Craig.

[Slide.]

It is nmy pleasure to begin the introduction of the
docunent, Guidance to Industry: Evaluating Cinical Studies
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of Antimcrobials in the Division of Antiinfective Drug
Products. So it should cone as no surprise to you that we
have affectionately referred to this as the Evaluability
Criteria Docunent for short.

[Slide.]

During the remai nder of today and the next two
days, what we plan on doing is presenting to you the
contents of this docunent. After each of the presentations
of the indications, we have conmttee nenbers or invited
consultants to start the discussion of those sections.

There will be sonme questions, general questions,
that we would like to al so pose for discussion. But | also
want to comment that this docunent is open to the public for
comment and we would like to invite anyone and everyone who
woul d I'i ke to make coments to wite themto us.

Any changes, additions or deletions, or
suggestions about those, would be welconme. At this point,
we only have an address. W are in the process of arrangi ng
an E-mail| address so that you may send your comments
electronically as well.

[Slide.]

| amjust giving a brief introduction right now.
During this introduction, what | would like to do is give
you a brief background on how this docunent cane to be, tel
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you the current status of the docunment and our future goals
for it, and then provide to you an overview of the
presentations that you will be hearing over the next two
days.

[Slide.]

Evaluability criteria have existed fromthe
begi nning of time or the begi nning of drug regul ati on and
this is probably one of our first sponsors submtting NDA 01
on stone tablets. CQuidelines were inportant always. The
first tinme they were formally witten down was in 1977 and |
actually went through ny old records and found this docunent
which it is probably difficult for those in the back to see,
but it is called the Guidelines for Cinical Evaluation of
Antiinfective Drugs.

The docunent is nine pages long. But that was the
begi nni ng.

As you know, in 1992, the IDSA, under contract
wi th FDA, published the | DSA FDA CGuidelines. |In that sane
year, the Division of Antiinfective Drugs published the
Points to Consi der Docunent. The evaluability criteria
weren't, per se, addressed in either of those explicitly.
This om ssion was sort of recognized and, therefore, it was
agreed that it would be inportant to update the guidelines,
circa 1990s.
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Therefore, a core conmittee on evaluability
criteria was forned.

[Slide.]

The Division of Antiinfective Drug Product
Commttee on Evaluability Criteria was fornmed about a year
ago. It is chaired by Dr. Lillian Gavrilovich from our
division and, on the commttee, is representation from
medi cal , m crobiol ogy, pharnacokinetic, toxicity, chem stry
and statistical disciplines.

[Slide.]

The charge of the coomittee was to wite the
docunent. It was done by individuals. Different people
wote different sections. The sections, after they were
witten, were brought to commttee neetings which occurred
weekly and were di scussed by nenbers of the commttee.

After many neetings, and many comments, and | ots
of hard work and lots of revisions, we collated this into
t he one docunent. Again, it is probably hard to see, but,
at this juncture, it is about 100 pages | ong when printed
hard copy.

[Slide.]

The first draft docunment became publicly avail able
in February of 1997, this year. As many of you have already
di scovered, it is posted on the Web. | have witten the
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address here. For anybody who hasn't already located it, |
woul d be happy to give you address | ater.

For those wi thout access to the Wb, it is also
avai lable fromthe Drug Information Branch in the Center for
Drug Eval uati on and Research

| also want to take this opportunity to
acknowl edge and thank all the people that were responsible
for generating this draft docunent that we have at the
nonent .

[Slide.]

The list is very, very long and I am hoping the
font is small enough so if | have omtted sonebody, nobody
IS going to recognize who | forgot to nention. There were
many people fromthe division involved on this team project.

[Slide.]

There were al so individuals outside the division
who were involved in clearing the docunent and who were al so
i nvol ved in presenting this docunent and nmaeking it public
during the next several days.

[Slide.]

The disclainmer is that any errors are the duck's
fault. W are not responsible.

[Slide.]

Just to reiterate what Dr. Feigal tal ked about.
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This is a guidance docunent. That neans it is not a rule.
It is not alaw. It is not a regulation. It doesn't go

t hrough notice and comrent or rul enaking, et cetera. It
becane public know edge through the Federal Register Notice
that was issued regarding this advisory commttee neeting.

As a gui dance, this docunent does not nean to bind
anyone. It is the Agency's current thinking or at |east
proposal of which direction we would |ike to go.

Let me also add that this docunent, at present, is
a draft. Quite promnently on each of the pages, if you
print it out or if you read it, it says, "draft guidance;
not for inplementation;" that is to say, it is still a
wor ki ng docunent. We are asking for coments from everyone
and, of course, as you have | ooked at it, you have noticed
that sonme of the sections haven't yet been witten.

So, clearly, we are in a draft stage. Really,
quite seriously, we want everybody's comments on this.

[Slide.]

VWhat is the purpose of this docunent? Certainly,
it is meant to conplinent the other existing guidance
docunents, as | nentioned; the |IDSA Cuidelines and the
Points to Consider. The docunent, as it stands, describes
general considerations that are inportant in designing and
i npl ementing clinical protocols.
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The purpose is to provide recomended eval uability
criteria that should be used by industry as the guidance to
industry inplies, but that also we would like to use within
DAIDP for the review of clinical studies.

[Slide.]

The ultinmate goal, of course, is to have the fina
docunment when all the sections have been witten, when al
the comrents have been incorporated. This docunent could be
used by both industry and the division to review clinical
trials. W believe this would yield consistency of
clinical-study anal ysis anong conpani es and the division and
that it would sinplify the review process of applications.

This goal is also in keeping wwth the Good Revi ew
Practices Initiative wwthin the Center

[Slide.]

The docunent, as | nentioned, in its draft form
is 100 pages long. The first 25 pages consist of an
i ntroduction, a general consideration section dealing with
both preclinical and clinical issues.

[Slide.]

You may wonder, well, if we are tal king
evaluability criteria, what are we doing back in the
preclinical realm Certainly, the success of any
evaluability criteria depend on sound pl anni ng and
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i npl enmentation that goes on fromthe earliest stages of drug
devel opnent .

So we do need to start with the preclinical
i ssues. That consideration and the planning needs to
continue through the clinical protocol and anal yses. Sort
of as an obvious illustration, you can't ask sonebody to
anal yze the coagul ation studies if those coagul ati on studies
weren't planned for in the protocol.

[Slide.]

The sequence of presentations that we proposed is
for the remainder of the afternoon, we will talk about sone
of the general considerations. The chem stry section wll
be presented by Dr. David Katague. Pharnmacol ogy and
toxicology will be sunmarized by Dr. Martins Adeyama. The
m crobi ol ogy, both preclinical aspects and clinical aspects,
will be presented by Dr. Sousan Altaie. Pharmacokinetics
wi |l be discussed by Dr. Frank Pelsor, statistics by Dr.
Ral ph Harkins and, if we are still alert, | wll do the
clinical section at the end.

[Slide.]

Then, the remai nder of the docunent, the remaining
75 pages which cover the individual indications, will be
di scussed tonorrow and Friday. As | have already nentioned,
many of these sections have been witten but sone are stil
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pending. W have currently identified 28 indications. |
bel i eve about 12 are witten in draft form

[Slide.]

So, just to tell you what to expect, starting
tomorrow norning, we will hear a presentation on
eval uability criteria for pneunonias by Dr. Luigi Grardi
Wi th discussion by Dr. Craig. Bronchitis will be presented
by Dr. Susan Thonpson, again with discussion by Dr. Craig.
The gonorrhea indication will be summarized by Dr. John
Al exander with comments by Dr. Roselyn Rice.

Sinusitis will be presented by Dr. Al brecht with
di scussion by Dr. Altaie and Dr. Jack Gnal tney who wll be
arriving tonorrow. The otitis indication will be presented
by Dr. Brad Leissa with comments by Dr. Marian Melish and
Dr. Richard Swartz.

Friday norning, Dr. Janice Soreth and Dr. Susan
Altaie will present the UTI indication with comments by Dr.
Barth Reller. W w | conclude our presentations with Dr.
Al ex Rakowsky di scussing skin and comments by Dr. Carnelita
Tuazon.

[Slide.]

Wth that, | think we can go into the individual
present ati ons.

DR. CRAIG Thank you. | guess the first
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presentation is Dr. David Katague.
Chem stry

DR. KATAGUE: Dr. Craig, nenbers of the advisory
commttee, Dr. Feigal, Dr. Albrecht, colleagues, |adies and
gent | enmen, good afternoon.

About 25 years ago, | was told, in ny first
publ i c-speaking class, that to attract attention from your
audi ence, you nust always open your talk with a joke. In
addition, to get rid of your stage fright, you nust inmagine
that all the audience are sitting in the john and you are
| ooking at all of them having a bad tine.

This is really to assure that at |east you wll
have a captive audience the first 30 seconds. Anyway,
| adi es and gentlenen, | do not have a joke. However, | have
captured your attention. Let ne start wwth nmy first slide.

[Slide.]

The IND NDA CMC information; |et me enphasize that
nost of this is information. They are recomendati ons, not
regul ations. They are needed in several stages of drug
devel opnment, the pre-IND, |IND Phase 1, 2 and 3, Pre-NDA and
t he actual NDA, post-NDA, manufacturing supplenents, and
SUPAC which is the Scal e of Post-Approval Changes.

Conpl et eness of the CMC information, chem stry,
manuf acturer control, for those of you who are not chem sts.
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By the way, if you are a chem st, you are allowed to sleep
during this presentation but please don't snore.

[Slide.]

The preferred format could be divided into two
headi ngs; the drug substance, otherw se known as the bul k
drug or bulk materials. There are other nanes that | just
| earned that sonmetinmes a drug substance--they call them API
whi ch neans active pharmaceutical ingredient. But, for the
sake of this docunent, let's call it a drug substance.

The second item woul d be the drug product which is
the formul ated drug, sonetinmes just called a drug, sonetines
called a drug product.

[Slide.]

My talk will center on el even itens under drug
substance and ei ght under the drug product. You will notice
that there are itens that are duplicated. The manufacturer,
for exanple, the regulatory specification and nethods and
cont ai ner-cl osure system and, |ast but not |east, stability
st udi es.

[Slide.]

Let's tal k about the drug substance. Nornally,
Item No. 1, we will need a characterization and proof of
structure. | forget that first we have to have a
description. A description should have the appearance, sone
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of the physical and chem cal properties |ike the nelting
poi nt .

However, in the case of proof of structure, we
normal Iy would require an el enental analysis, infrared, NWVR
UV, mass spec, optical activity, X-ray defraction, single
crystal data if available. For proteins, am no-acid
sequence, peptide map and secondary and tertiary structure
i f known.

Normally, in the antiinfective drug products, we
don't receive a lot of protein or peptide INDs but lately I
have been observing that we are getting a few

[Slide.]

The nunber 2 itemis the manufacturer, a list of
all firnms associated with manufacturing and controls of the
drug substance, contract lab for quality control and rel ease
and contractor for stability studies nust be submtted.

I n general, nost of the manufacturers of drug substances are
fromforeign countries, Europe, Japan and the Far East, for
exanpl e, India.

[Slide.]

Itemno 3, and we are still in drug substance, is
synt hesi s and net hod of manufacturer. For exanple, the
starting materials should be |isted, the sources, the
met hods and the results of the analysis of the starting
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materi als, reagents, solvents and auxiliary materials. The
grade, ID, mninmumpurity level and steps used in the
manuf acturer of the reagents.

[Slide.]

No. 4; we have the flow chart. W would
require--not require. | don't want the word used,
"require." It is a no, no. W would want the description
of the synthetic manufacturing process; for exanple, a
fermentation, extraction procedure, nust be provided.

A general step-by-step description of the
synt hesi s or manufacturing process should be provided
including the final recrystalization of the drug substance.
The reason why | nention the final recrystalization, the
final solvent is inportant here because it will be needed
|ater on in the specification of residual solvents.

For biotech or natural products, the validity of
the stability of cells during gromh and the capability of
renoving viruses and other inpurities by extraction and
purification should al so be conducted.

[Slide.]

The flow chart containing informtion shoul d
provi de chem cal structures including stereo configuration,
if applicable. The internediates, either in situ or
i sol ated, and significant side products should be I|isted.
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Sol vents, catalysts and reagents should al so be provi ded.

In the case of biotech or natural products,
fermenters, colums and ot her equi pnent reagents should al so
be |isted.

[Slide.]

For Phase 3 IND, if there are any reprocessing
procedures and controls, they have to be descri bed.

[Slide.]

Item No. 5, and we are still on drug substance;
controls at selected stages in the synthesis or manufacturer
process to assure that a reaction conpletion has been
achieved as well as purity or proper cell growh should be
described for isolated internediates that require control
the acceptance criteria and anal ytical nethods may be
descri bed.

[Slide.]

No. 6, reference standard; the synthesis,
purification of the reference standards, or working
standards, used to support the IND should al so be descri bed
if it is different fromthat of the drug substance. The
anal ytical test results for the working standard agai nst the
regul atory acceptance criteria should al so be provided.

[Slide.]

Item No. 7, regul atory specs and anal yti cal
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met hods. Under anal ytical nethods, | would |ike to nmention
sone of the I CH docunent RA, test and validation of
anal ytical procedures published in the Federal Register,
March 1, 1995. Another |CH docunment, (BA, inpurities of
drug substances, also published in the Federal Register,
January 4, 1996. These two are good references and wl |
describe in detail what is required subm ssion.

We have acceptance criteria; purity/inpurity

profile should be identified.

[Slide.]

M crobi ol ogy; microbial limts should be
considered if appropriate. In nbst cases, it is not
required.

[Slide.]

No. 9; batch results, sunmary of the test results,
anal ytical data, chromatograns, certificate of analysis for
rel evant lots of drug products should be provided.

[Slide.]

No. 10, the container-closure system A detailed
description of the container-closure system the use of
transport and/or inventory the bulk materials should be
described. It is inportant that this container-closure
system was sinmul ated and the drug-substance stability
studies. Now, in the case of the drug substance, the
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container closure is usually a nethyl or fiber drumlined
wi th pol yethyl ene bags. That is the usual container-closer
syst em

[Slide.]

Stability studies; one of the inportant
requi renents. You should have stress or accel erated
studies. Again, the requirenents in detail on this is
publ i shed in ACH Docunent QLA, stability testing of new drug
subst ance and products, published in the Federal Register,
Sept enber 22, 1994.

The recommendation/inpl ementation date for this
docunent is 1-1-98. Again, stress studies should include
i nherent stability of the drug substance and the potenti al
degradati on products. The nethods shoul d be capabl e of
detecting degradation products. This is sonetines known as
stability-indicating nethod.

Studi es may include various pH, tenperature,

relative humdity, presence of oxygen and/or |ight.

[Slide.]
No. Il, the studies and protocol. Protocol should
i nclude study design, list of tests, sanpling tinme, heat

test and expected duration of the stability program The
study shoul d i nclude short and | ong-term storage condition.
Agai n, met hodol ogy shoul d be described in detail.
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Stability data should include the | ot of box
nunbers, manufacturing sites, the date of nmanufacture. It
is reconmended that each table of data contain data from
only one storage condition. This would really help the
reviewer review the data. Individual data points for each
test should be reported.

For analysis of results, we could have statistical
anal ysis. The discussion should be based on the paraneters
being investigated and the stability program The
di scussi on shoul d denonstrate that adequate controls in
stored condition are in place to ensure the quality of the
product used in the clinical trials.

Agai n, stats may be provided using the FDA program
and advertisenent for the division. |If you need nore
information, | think we can provide it for you.

That ends our discussion of the drug substance.
Now we shift our attention to the drug product

[Slide.]

It is a fornmulated bulk drug. Sonetines it is
just called the product or sonetines it is just called the
drug. Nunber one, we need the conmponent and the
conposition. Qualitative and quantitative conposition unit
of use should be provided; for exanple, mlligram per
tablet. The conponents should also be identified by
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established nanes in conpendial status if they exist. The
batch formula shoul d al so be provided.

[Slide.]

Nunmber two, we have specifications and nethods for
conponents. Again, they are either active or inactive
ingredients. The active ingredient is the drug substance.
This shoul d be described by the product manufacturer.
| nactive ingredients could either be conpendial or
non- conpendi al .

In the case of conpendial ingredients, the nethods
and acceptance criteria that are in the official conpendia
shoul d be only referenced. It doesn't have to be repeated
in the application.

[Slide.]

However, for non-conpendi al ingredients,
anal ytical nethods should really be submtted, a description
of the manufacturer and control of these non-conpendi al
i ngredi ents should be submtted or appropriate reference
provi ded; for exanple, a drug nmaster file in the approved
| ND, or an approved abbrevi ated NDAs.

The third item manufacturers, the sane listing as
| did in drug substance.

[Slide.]

Met hod of packaging. Production operation is a
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st ep-by-step procedure and the operation should be

subm tted. Packaging, |abeling process should be submtted.
In case of |abeling, reconciliation procedures should be
subm tted. End-process controls, both reprocessing
procedures should al so be submtted.

[Slide.]

Regul at ory nmet hods specifications; again simlar
to the drug substance but, in this case, either the
degradants-profile inpurities--1 put there a reference in
the I CH docunent, BB, inpurities and new drug products,
Federal Register, March 19, 1996, details are published in
t hat docunent .

Again, mcrobiology if applicable and, again,
batch results.

[Slide.]

6, container closure system this is slightly
different fromthe drug substance. A general description of
the system the DMF authorization, name of suppliers,
manuf acturer, should be provided. Additional information
woul d be needed for novel delivery systens such as netered
dose inhal ers.

[Slide.]

7, stability; again the sanme requirenents as drug
subst ance.
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[Slide.]

Labeling; for Phase 1 and 2 INDs, a nock-up or
printed representation of the proposed | abeling and | abels
that will be provided to investigators to be used and the
drug container should be submtted. |Investigational |abels
must carry the caution statenent for 21 CFR 312.6 which
states "for investigational use only."

[Slide.]

Last, but not least, ny favorite environnental
assessnment. For IND, a claimfor categorical exclusion wll
be submtted under 21 CFR 25.24. For NDA, the environnental
assessnment may be waived for nost of the NDAs, hopefully
after Gore's REQ initiative is finalized in the Federal
Regi ster.

Hopefully, it will be in June, 1997. | won't hold
ny breath until this is published. This wll really save a
ot of tinme and energy for ny reviewers as well as noney, |
guess, fromthe sponsors, not to be required to submt and
envi ronnment al assessnent.

Addi tional information, which will be provided at
NDA stage. You have your preclinical formulation,

i nspecti on GCMP and net hods vali dati on.
[Slide.]
My second-to-the-last slide is the sunmary of |CH
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quality activities. There are two there that are at step 5.
Step 5 neans that they are al nost ready for inplenentation.
For those of you who are surfing the internet, this sunmary
is covered on the internet at the Pharmweb site.

[Slide.]

For ny last slide, |I have a summary here of the
| CH guidelines and i npl enentation. Please note that the
first docunent, QLA and stability testing, is reconmended
for inplenmentation in January 1, 1998. @A, inpurities and
new drug substances, is supposed to be inplenented January,
1998. The rest are January 1, 1999.

Again, | thank you for your attention.

DR CRAIG Questions? Dr. Katague, how high is
the tenperature that one I ooks at in terns of stability? 1Is
it just roomtenperature or do you go higher?

DR. KATAGUE: There are two conditions, stress and
long-term In long-term you have 25 degrees and for stress
or accelerated studies, it is usually 40 degrees at
75Epercent relative humidity.

DR. CRAIG How long are the exposures? The only
reason | bring this up is there is nuch nore of a tendency,
or we are seeing increased use of antibiotics for honme IV,
Frequently, with punps that are sonetinmes put under the
shirt or in a way where one could see a higher tenperature
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t han what one would see with just roomtenperature.

One wonders about whether, at that higher
tenperature, especially if one was using continuous infusion
where the drug is going slowy over a 24-hour period, how
stable the conpound is. |Is that kind of information
generated with what is done now?

DR. KATAGUE: Usually, we have what they cal
cycle studies. O course, in the ICH guideline, it provides
for fluctuation and tenperature, especially during the
transport of the drug where the tenperature in the
war ehouse--if the drug is in Africa or in the tropics, there
woul d be tenperature changes.

DR. CRAIG But in solution, let's say.

DR. KATAGUE: In solution, nornmally you should
have data to show that the drug is stable for certain hours
in solution. They should have data the show that.

DR. CRAIG Any other questions?

Thank you very nuch.

W will nove on to the next one, Martins Adeyeno.

Phar macol ogy and Toxi col ogy

DR. ADEYEMO  Menbers of the advisory committee,
Dr. Feigal, Dr. Al brecht, |adies and gentlenen.

[Slide.]

During the course of ny presentation this
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afternoon, | hope to relate to you the roles of the

phar macol ogi st and the toxicol ogi st and the inportance of
preclinical animal toxicity data in drug devel opnent and
review in the Departnent of Antiinfective Drug Products.

[Slide.]

The primary roles of the pharnmacol ogi st and the
toxicologist in drug review actually are twofold. One is to
review and anal yze the pharnacol ogy and toxi col ogy data
submtted in the I ND and NDA applications with enphasis on
protecting humans fromthe potential toxic effects of the
test chemcals through clinical trials and drug approval.

[Slide.]

The other inportant role is to provide guidance to
the industry on what types of data are needed for drug
eval uation, the appropriate in vivo and in vitro studies to
obtain the toxicity data and when to conduct such studies to
save tinme and ot her resources.

[Slide.]

The data generated fromwhole animal and in vitro
systens are used to evaluate how the drug affects the body,
whi ch we generally refer to as a pharnmacodynam cs. W use
this data also to eval uate how the body affects the drug
which we normally refer to as the pharnmacokinetics.

Al so we use the data to evaluate the conplete toxicity
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profile of the test drug including drug-induced
hi st opat hol ogi cal changes.

[Slide.]

The use of whole animal and in vitro systens are
necessary to obtain the safety data in drug devel opnent
because animals are used as surrogates for humans and, nore
inmportantly, for ethical reasons. There are certain studies
t hat must be conducted in aninmals and not in humans. For
exanple, testing for teratogenic effects of a conmpound. If
a conmpound tests positive for teratogenicity, for exanple,
as was true for Clarithronycin, it may require a bold
war ni ng agai nst usage in pregnant wonen.

[Slide.]

We recogni ze that the role of the pharnmacol ogi st
and the toxicologist is in the IND stage of drug
devel opnment. It helps to make this process nore efficient.
We encourage pre-IND neetings with industry. Usually,
industry will require a neeting for guidance on the overal
drug-devel opnent plan, for chem stry, manufacture and
control, pharmacol ogy and toxicol ogy, m crobiology and
clinical issues.

[Slide.]

At the neetings, the sponsor will present to us
the drug type and the nmechani sm of action, if known at that
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point. The sponsor will also discuss any avail able

phar macol ogy and toxi col ogy data available. Such data may
be sponsor-generated as well as information fromthe
literature will be acceptable for the pre-1ND neetings.

We are also interested in know ng the intended
route of adm ni stration and proposed clinical dose, if
known, also. The sponsor will also tell us the intended
i ndi cation and the target popul ation.

[Slide.]

At the conclusion of such neetings, the
toxicologist will offer advice on the type of data needed in
the I ND subm ssion to support the safety of the conpound in
the clinical trials. |If limted ani mal pharnmacol ogy and
t oxi col ogy data and pharmacoki netics data are avail abl e,
potential human toxicities could be identified and nonitored
in the clinical trials.

[Slide.]

After animal pharnmacol ogy and toxicol ogy data have
been received and have been revi ewed by the pharnmacol ogi st,
the data are used to determne if the proposed clinical
protocol in man are reasonably safe to initiate as presented
by the sponsor. W also use the data to informclinica
i nvestigators about the animal toxicities associated with
t he conpound.
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The data also help the clinician in determ ning
what basic and safety nonitoring is needed to protect
vol unteers and patients such as the use of Holter nonitors
for cardiotoxicity with sone nacrolides.

[Slide.]

Q her inportance and uses of the aninal
phar macol ogy and toxi col ogy study data include to identify
the conplete spectrumof toxicities attributable to the
conmpound, and, hence, to be able to predict for man the
target organs and tissues such as the kidney, the liver,
bone marrow or the gastrointestinal tract.

W are to review this data to recogni ze the
potential for the follow ng types of target toxicities, such
as the nervous system the reproductive system genetic
toxicities, and carcinogenicity.

[Slide.]

We al so use this pharnmacol ogy and toxicol ogy data
to aid in the selection of doses, relevant route of
adm ni strati on answering inportant questions such as is the
proposed dose acceptable in terns of risk, margin of safety
via the intended route. Does the route of adm nistration in
animals mmc the intended route in humans.

These data are also used to insure that the aninal
data support the duration of drug use in the clinical
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trials. The duration of the relevant ani mal studies should
be equal to or exceed the proposed duration in man.

These data are al so used to characterize the
toxicities in terns of permanence or reversibility; e.g., as
i n am nogl ycosi des and drugs used in sepsis. This is
particularly inportant because sonetines sone of the
i ntended patient popul ation may al so have certain
preexi sting other function inpairnents.

[Slide.]

These data are also used to identify toxicities
t hat cannot be tested for in humans, as | said earlier, for
et hical reasons such as fertility inpairnent, teratology,
genetic toxicity and carcinogenicity. This information wll
be included in the drug | abeling.

[Slide.]

Last but not |east, we use the pharnacol ogy and
t oxi cology data to aid in the risk-benefit assessnent of
whether to allow the use of higher doses with acceptance of
hi gher risk to patients to be treated for indications for
which there are no approved therapies. As we have been
di scussing all day, for exanple, febrile neutropenia,
vanconyci n-resi stant enterococcal infections or sepsis.

[Slide.]

Now we are tal king about the types of ani nal
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phar macol ogy and toxicol ogy study data that we like to see
in the IND and NDA submissions. In a typical |IND or NDA
subm ssion, we would expect to see the follow ng; special
phar macol ogy study section. These studies primarily exam ne
organ functions. They may be conducted according to the
non-good | aboratory practice.

Such functions that they nonitor include
cardi ovascul ar and nervous systens, |iver, kidney and
gastrointestinal tract. In the toxicology section, al
studi es which are submtted into the I ND or NDA applications
shoul d be conducted according to the good | aboratory
practice regul ations. These studies include single-arm
repeat - dose studi es, genetic toxicol ogy, reproductive
t oxi col ogy studies and special toxicity studies.

[Slide.]

The special toxicity studies include
i mmunot oxi city studies, investigating the possibility of
allergenicity as has been shown with beta | actans;
i nhal ation toxicity studies, if a conpound is indicated, for
exanple, for cystic fibrosis; phototoxicity or photo core
carcinogenicity studies as in the fluoroquinol ones.

W may al so require, as a special study, dernal
toxicity studies and carcinogenicity studies.

[Slide.]
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Wth respect to carcinogenicity studies, they are
usual |y not needed as antiinfective drugs are used nostly
for short-termduration therapies. However, they may be
needed, based on the wei ght of evidence, of course, if, for
exanpl e, the conpound is positive in nutagenicity assays, if
t he conmpound has structural simlarities to known cl asses of
carci nogens and if the conpound, fromthe repeat-dose
toxicity studi es showed evi dence of hyperplasia and
preneopl astic | esions.

Carcinogenicity studies are required, however, for
drugs indicated for chronic usage; that is, continuous or
intermttent drug usage for nore than six nonths.

[Slide.]

Prior to phase 3 and new drug application
subm ssions, we do expect that nobst toxicol ogy studies
shoul d have been recei ved and revi ewed by the agency,
especially in the division. This is because the data
generated fromanimal toxicity studies related to dose,
duration of use, route of adm nistration and rel evant
noni toring of possible adverse events are used to support
t he extensive phase 3 clinical trials.

[Slide.]

When the NDA is submtted, we expect to see the
following in the NDA. All data fromconpleted toxicity
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studi es used to support all the clinical trials from phase 1
t hrough phase 3, all requested special toxicology studies.

|f there are any phase 4 commtnents, they may be related to
any chronic animal toxicol ogy studies, as the
carcinogenicity of photo core carcinogenicity, we would |ike
to see confirmation of the existence of such evidence spread
out in the NDA.

Al so, a draft product |abel containing information
generated for the pharnacol ogy and toxicol ogy sections
shoul d be in the NDA

[Slide.]

Product | abeling in the NDA, in the product
| abeling, the follow ng preclinical animl toxicology
sections may be addressed. They include carcinogenesis,
nmut agenesi s, and inpairnment of fertility. 1In the section of
pregnancy, this will address teratogenicity and pregnancy
cat egori es.

In the section on nursing nothers, the information
t hat goes here has to do with if the drug is present in the
damis mlk and if there are no conparable human data to
state ot herw se.

[Slide.]

In the section for overdosage, we have
di sconti nued the use of LD50. By the way, LD50 is the
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littl est dose of a conpound that produces 50 percent
nmortality in the tested ani nal popul ati on. However, now, we
use statenents describing signs and synptons of toxicities
and significant nortalities seen at and above an identified
toxic dose. This is inportant because the toxic dose need
not be to the maxinmumtol erated dose. It could be a dose
hi gher than the MID

Furthernore, the ani mal toxicology section is
optional. It contains well characterized toxicities seen in
ani mal studies but they were never seen in clinical trials.
Such toxicities could include neurotoxicities,
cardiotoxicities, and arthropathies as was seen for
f | uor oqui nol ones.

[Slide.]

45-day fileability nmeeting; usually, on the 45-day
NDA subm ssion, a fileability neeting is convened by the
di vision essentially to identify any m ssing information.
This is not a neeting to talk about the quality of the
dat aset s because a review of the NDA has not even started
yet. This is essentially to identify if there is any
m ssing information in the NDA to nmake it fileable.

Wth respect to pharmacol ogy and toxicol ogy, the
followi ng are considered essential for an NDA to be
fileable. Al required and requested toxicity studies
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shoul d be conpl eted and submtted in the NDA

Such studies include teratogenicity, reproductive
toxicity, acute and subchronic toxicity, phototoxicity,
dermal irritation and carcinogenicity studies.

The proposed | abeling sections relating to human
doses shoul d be expressed in nultiples of the
no- observabl e-effect doses in aninmal studies either as a
ratio of the drug dose to the total body-surface area or
conparative serumplasna | evels used in the AUCs.

Lastly, there should be a statenment in the
ani mal - study section that shows us that the studies were
conducted according to acceptable and state-of-the-art
protocols reflecting FDA's ani mal -wel fare concerns.

That concl udes ny presentation.

DR. CRAIG Thank you.

Any questions? |In regards to your |ast question
t here, where you | ook at the doses in relationship to the
no-observed-effect. How high are they usually, in general,
for nost of the drugs? Are they one-tenth of the
no- observed-effect or sometines nuch cl oser?

DR. ADEYEMO  Sonetines it could be closer but, in
general, it is about one-tenth.

Any questions?

Thank you very nuch.
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Next, | think we will have m crobiology by Dr.
Al taie.
M cr obi ol ogy
DR. ALTAIE: Good afternoon.
[Slide.]
| am Sousan Altaie, a nenber of the M crobiol ogy
Goup in the Division of Antiinfective Drug Products. | am

struggling wwth a cold and if | start violently coughi ng,
don't be alarned. | have a glass of water that can take
care of ne.

[Slide.]

Qur discipline of clinical mcrobiology expands
over the clinical and preclinical issues. You heard ny
col | eagues addressing the pharmacol ogy and chem stry issues.
| will be tal king about m crobiol ogi cal aspects of
preclinical studies.

[Slide.]

As far as the clinical issues are concerned, there
is an area of issues and | wll be only addressing the
m crobi ol ogy issues in study designs.

[Slide.]

For preclinical issues, before an antiinfective is
tested in humans, we, of course, need to test it in vitro
and in ani mals.
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[Slide.]

In general, preclinical mcrobiol ogy prograns
shoul d be designed to | earn about the drugs antiinfective
activity in vitro and in animals including the follow ng
paraneters. | wll be discussing each paraneter separately;
mechani sm of action, antimcrobial spectrum

[Slide.]

Emer gency and nmechani sns of resistance,
antiinfective interactions, and intracellular and
subcel I ul ar concentrations, evaluations of antiinfectives in
ani mal s.

[Slide.]

For mechani sm of actions, neasures should be nade
to determ ne nmechani smof action of the new antiinfective in
order to provide an insight regarding the devel opnent of
resi stance through alterations of the drug's target size or
ot her mechanisns if they exist.

[Slide.]

When one wants to study an antim crobial spectrum
of an antiinfective, in vitro study activities against a
panel of pathogenic bacteria should include the aerobes,
facul tati ve anaerobes, anaerobes, fungi and al so Anerican
tissue-culture strains. CDC has a defined set of organisns
call ed chall enge sets and they have a known nechani sm of
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resi st ance.

One also needs to test isolates froma variety of
clinical settings, outpatient, inpatient, community and
teaching institutions.

[Slide.]

In vitro activity against a panel of pathogenics
can include R ckettsia, nmycoplasm, Chlanydia, spirochetes
and nycobacteria. Simlar patterns of mcroorgani sns shoul d
be studied for assessnent of the activity of antifungals and
anti protozoal s as well.

[Slide.]

Susceptibility testing should be standardized with
respect to nmedi um and inocul ati on procedures. G owh and
susceptibility test results are affected in vitro by
i nocul um si ze, pH, tenperature, osnolarity, ionic strength,
the nmedium s conposition, the nedium s physical state--is it
solid or is it a broth--cationic strength and growth factors
and, finally, the partial pressures of gas and noi sture when
the test plate is incubated.

[Slide.]

Tentative breakpoints are set to largely
di fferentiate subpopul ati ons of isolates according to
factors such as pharmacoki netics properties, serumprotein
bi ndi ng properties of the antiinfective and, based on
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agreenent with alternate susceptibility testing nethods.

[Slide.]

When tentative breakpoints are set, they m ght be
adj usted or defined for fastidi ous organi snms such as
Henophi | us and Streptococcus pneunoni ae.

[Slide.]

We al so shoul d have quality control along with
susceptibility testing and tentative quality-control limts
are based on central tendencies of replicated nmeasurenents
using wel | -characterized m croorgani sns. These tentative C
limts after they are set may be adjusted to nove away
clinical susceptibility testing results fromfalse
suscepti bl e readi ngs.

[Slide.]

To address the energence of nechani sns of
resi stance, one should have nethods that are w dely accepted
and shoul d be used to detect the energence of antim crobial
resistance. Cross resistance to the sane class or other
cl asses shoul d be eval uated and devel opnent of resistance by
organi snms other than ones targeted by the antiinfective
shoul d be eval uated because, in a human body, you have an
area of mcroorganisns and microflora and they coul d pass
t he mechani sm s resistance to each ot her

[Slide.]
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Mechani sm of resistance and net hods by which this
resistance is transferred to other m croorgani sns shoul d be
determ ned. After the nechanismis determned, it should be
verified by testing organisns that possess or |ack the
resi stance determ nants.

[Slide.]

For antiinfective-antiinfective interactions, a
checkerboard titration is appropriate to | ook for synergy
antagonismand so on in the in vitro setting. Intracellular
and subcel lul ar concentration are inportant in certain
antiinfectives especially when a pathogen is phagocytized
but not killed by the host and when an antiinfective has the
ability to enhance or dimnish the activity of phagocytic
cells.

[Slide.]

During the ani mal studies, these studies are
designed to estimate dosage schedul es for humans. They al so
are designed to determ ne potential efficacy in specific
infections. And they also are designed to eval uate
potential efficacy that cannot be evaluated by in vitro
met hods.

[Slide.]

So, in consequence, animl nodels may be used to
expl ore the advantage or di sadvantage of a conbination
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therapy. Penetration of drug into infected sites, timng of
prophyl axi s, reticul oendothelial clearance of the organisns
and intracellular killing.

[Slide.]

To make the transition to clinical issues, when
clinical trials are conducted, one needs to use |aboratories
that are pretty expert in what they do. These |aboratories
shoul d be Col | ege of American Pathol ogi st certified and
Heal t hcare Finance Adm nistration |licensed as
hi gh-conplexity facilities.

The m crobi ol ogy staff should be experienced in
routine mcrobiology procedures as well as in recovering
anaerobi c and fastidi ous organisns. They shoul d be expert
in doing susceptibility testing and speci men handling in
storage and retrieval.

[Slide.]

When one wants to design a clinical study,
protocol s should outline specific clinical and
m cr obi ol ogi cal procedures and criteria for diagnosis and
follow up in as much detail as possible.

[Slide.]

The followng criteria to be considered for
opti mal bi ol ogi cal diagnosis; you need to know the tim ng of
t he speci men col |l ection, specinen collection and transport,
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by what nethod the speci nen was coll ected and how it was
transported and how | ong, especially, it took to get to the
| aboratory before it was tested.

Quality of the specinen, itself; there are nethods
to determne, for exanple, in sputuns, to do a gramstain to
see if you have an appropriate sanple; do you have sputum or
do you have spit, instead.

Identification to the species |evel is inportant
because the trend in the division is to | abel specific
organi snms for specific indications. Know ng the organismto
t he species | evel becone inportant.

Appropriate use of serol ogi cal and i mmunol ogi cal
and nol ecul ar di agnostic casts are encouraged if the culture
is not feasible. W would rather have an isolate but, if we
don't have an isolate and technology is |imted, we do
accept the other nethodol ogi es.

[Slide.]

When one does antim crobial susceptibility
testing, one should use standardi zed nmet hods that routinely
include quality control and isolates should be saved by the
investigator in order to verify the species of the organism
the antim crobial susceptibility testing results and
mechani sm of resistance in case a patient fails the therapy.

Antim crobial susceptibility testing should
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i ncl ude both dilution and di sk-diffusion nethods.

[Slide.]

VWhen one reports that this diffusion results to
us, we would like to see the zone reported in mllineters
instead of just the interpretation.

[Slide.]

Wen one does the dilution nmethods, we would Iike
to see the full range of two-fold dilutions with the
foll ow ng schenme of one bel ow and above and to see the
results reported and anal yzed as far as the M C50 and 90 are
consi der ed.

Comrerci al systens using limted screening
di lutions or breakpoints are not acceptable. Wen you | ook
at the antim crobial susceptibility testing for anaerobes,
the broth-disk dilution technique is not acceptable.

[Slide.]

Eval uate m crobi ol ogy results and clinical
ef ficacy by grouping of pathogenic species and speci al
Subsets. W don't want the sponsor to lunp all the
organi sns together. W would like to see subset anal ysis of
methicillin-resistant Staph aureus being separate froma
met hicillin-susceptible Staph aureus.

W woul d like to see vanconyci n-resi stant
ent erococcus bei ng anal yzed separately from
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vanconyci n-suscepti bl e enterococci .

[Slide.]

W like to see the anal ysis of Henophil us
i nfluenzae, Staph aureus, Neisseria gonorrheae and Mraxella
catarrhalis on the basis of beta-lactamse production and we
like to see penicillin-resistant Streptococcus pneunopni ae
separately analyzed frompenicillin-susceptible
St rept ococcus pneunoni ae.

Last but not |east, we like to have anal ysis of
ext ended spectrum bet a-| actanase production of the
or gani sns.

[Slide.]

Enmer gence of resistance should be nonitored by
full -species identification, antimcrobial susceptibility
testing and characterization of resistant nmechanisns. Wen
| say "to be nonitored,"” a sinple criteria of increase in
M C of greater than four-fold or increasing zone dianeter of
greater than 3 to 6 mllineter suggests changes in
antim crobial susceptibility patterns.

[Slide.]

When these changes in antimcrobial susceptibility
are detected, one needs to retest the original isolate in
parallel with the new isolate and one needs to identify the
original isolate in parallel with the new isolate. Typing
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techni ques nmay be necessary to differentiate the original
fromthe new superinfective strains.

[Slide.]

Wth this, | would |ike to conclude the issues of
m cr obi ol ogy and thank ny col |l eagues in the group of
clinical mcrobiologists in the division; Peter D onne,
Harold Silver, Janmes King, Mendra Urup, Fred Marsik, Robert
W ddon and our team | eader, Dr. Shel don

Thank you. | will entertain any questions if
there are any.

DR. CRAIG Questions? | guess | am always the
only one asking themhere. | guess one of the questions |
have is how consistent are you in terns of what you | ook at
when one is setting up tentative breakpoints. | think
another comnmttee that | serve on, the NCCLS, actually has a
docunent where they list the various itens that they
specifically | ook at.

Are you always fairly consistent, always | ooking
at, as far as popul ation anal ysis, pharmacokinetics, aninmal
nodel s, all those things with all the different--to help in
maki ng that deci sion?

DR. ALTAIE: Right. Pharnmacokinetics did not used
to be an issue that we | ooked at very carefully. But,
currently, we are including the pharnacokinetics as a
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paranmeter in setting up those breakpoints.

DR CRAIG At least nmy general feeling is once we
start on the tentative breakpoints, the way trials are done,
since we toss out the people that don't fit in those things,
we essentially confirmthat those are the breakpoints. So
the initial decision, | think, is a very, very inportant
one, it eventually ends up.

DR. ALTAIE: Yes.

DR. CRAIG Anything el se?

Thank you very nuch.

Let's nove on to the next one, Dr. Pelsor

Clinical Pharnmacol ogy and Bi opharnaceutics

DR. PELSOR  Good afternoon.

[Slide.]

| am Frank Pelsor and | amthe team | eader for the
C i nical Pharmacol ogy and Bi opharnaceutics reviewers that
support the Division of Antiinfective Drug Products.

[Slide.]

For ny presentation this afternoon, | would |ike
to present an objective of drug therapy that we see as
really driving the kinds of information that we ought to
collect. | wll talk about sone factors that determne a
dosi ng regi nen, sone approaches to determ ning the dosage
reginmen and | want to focus on the kinetic approach.
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Then we will outline sone of the types of studies
that we can use to collect the kind of information that we
need. Lastly, | would like to outline a bit of atinme line
for what we believe this information is useful.

[Slide.]

The objective that | see that really will drive
the kind of information we want to collect is that, for drug
t herapy, we want to produce and maintain a therapeutic
response while mnimzing undesirable and toxic effects.

[Slide.]

The dosage regimen that we use in order to
acconplish the objective really is based one a nunber of
factors. Pharnacokinetics is only one of those, but other
factors which we will get into in a nonent, do affect the
phar macoki netics and so there is a rel ationship between sone
of these factors. They don't really stand al one.

For the next fewslides, | will go into these
various factors in a bit nore detail.

[Slide.]

These kinds of factors don't have so nuch to do
wi th the kind of pharmacokinetics information, the basic
paranmeters that we want to collect, but they do provide sort
of a macrodirection for us. In terns of activity and
toxicity, we would be interested in the toxic dose, the
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m ni mum t her apeuti c dose, the relationship between effective
and lethal dosing in terns of the therapeutic index, the

ki nds of doses that produce side effects and the
dose-response rel ati onshi p between these various | evels of
effect.

[Slide.]

The clinical state of the patient is very
inmportant in determ ning the dosing reginen. W know t hat
age, wei ght and gender affect various pharnmacokinetic
paraneters. As well, we would be interested in the
condition being treated. For exanple, if we are | ooking at
a mddle-ear infection versus a skin infection, the
phar macoki netics and how that drug is distributed in the
body will be an inportant consideration.

Al so, the existence of other disease states. W
know t hat hepatic insufficiency and renal -inpairnment affect
t he pharmacoki netics of the drug. And there are
environmental factors, also, that need to be considered such
as snoki ng.

[Slide.]

In the overall planning of a dosage reginen,
certainly the convenience of the reginen to the patient is
inmportant. Miltiple drug therapy in terns of potential drug
interactions is a consideration and, also, coupled with
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conveni ence, how conpliant will the patient be in taking the
dosage regi nen once it is designed.

[Slide.]

There are other factors such as resistance and
phar macogenetics that we really are becom ng nuch nore aware
of, of their inportance in devel opi ng dose and regi nes.

Drug interactions, as | said before, due to multiple therapy
are an inportant consideration.

[Slide.]

But, really, the focus, now, for us wll be to
| ook at the pharmacokinetics of the drug under review or
under devel opnent. Specifically, we are interested in fully
descri bing the absorption, distribution, netabolism and
excretion and, of course, how all of these factors play with
the other factors that we have listed so far nmakes this a
very conplex sort of problemto collect all of this
i nformati on.

[Slide.]

As far as approaches to determ ne a dosing
reginmen, there really are three of them The enpirical
approach is one where you have famliarity with the drug.
You may start out with a reginen. You rmay make sone
al terations dependi ng upon what you see. But it probably
won't involve any kind of kinetic analysis from our
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st andpoi nt.

The second approach is the one that we wll focus
on because we believe that this information can really be
quite useful in really optimzing the dosing regi nen.
Lastly, there is probably a m xed kinetic and enpirical
approach, a little bit of both. It is probably nore often
used.

[Slide.]

| want to focus in on the kinds of key
phar macoki netics paranmeters that one really needs to coll ect
to devel op an optinmal dosing reginmen. There are two areas
of reginmen design. There is the dose rate and there is the
dose interval. 1In terns of the dose rate, at steady state,
you are | ooking at the anobunt going in versus the anount
com ng out.

In terns of devel oping the anpbunt going in, a
critical factor is knowng the fraction of dose that is
avai lable. Certainly, for IV admnnistration, this is one.
But for oral admnistration, it can be 0.2 up to 1.0. So
there is a broad range. And this is one of the critical
paraneters called bioavailability that we will want to
det erm ne

As far as nmeasuring the anmount going out, it is
the rel ati onship between the clearance of the drug and the
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concentrations that you achieve. You are interested here in
determ ning sone kind of target concentration in
relationship to toxic concentrations.

So, as | have outlined in white, we have really
four critical paranmeters here. The half-life drives the
dose interval that we are going to select. There are these
four criteria paraneters, but these paraneters don't stand
al one. There are both non-critical and additional critical
paranmeters that we need to determne. | have a slide comng
later that will show sone interrelationship between them

[Slide.]

This is a plot of sone hypothetical dosing schenes
just to give an appreciation for how sone of this
information is useful. You can't see very well, | don't
think, the |largest dose which is twi ce the baseline dose,
which is a dose that is given every three hours.

Then | doubl ed the dose and amgiving it every siXx
hours. W are able to see the effect of half-life during
the interval because it drives the decay. |If we couldn't
tol erate concentrations fromthe doubl e dose, then we are
limted, perhaps, to working in this range.

So it is inportant that we understand the rate of
decay that is the half-life and its relationship with dosing
interval. The half-life also tells us howlong it is going
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to take to get to steady state. Believe it or not, these
t hree dosing reginens all have the sane average
concentration.

It will take, on average, 6.6 hours here for a
hal f-1ife of one hour to reach 99 percent of the steady
state. So this is the utility of these paraneters.

[Slide.]

As | nmentioned, there are additional paraneters.
The fraction of avail abl e dose excreted unchanged. W |ike
to know sonet hi ng about the netabolismor we would also |ike
to know whet her or not renal excretion is the only or
primary route of elimnation. The blood-to-plasnma
concentration ratio is going to give us information that
will help us determ ne the maxi mal bioavailability for
extravascul ar adm ni stration of the drug.

The extent of protein binding will give us a feel
for the distribution of the drug and, as well, the vol une of
distribution wll give us an appreciation for how the drug
ki netics are changing in different clinical states that the
patient may experience.

Lastly, the rate of bioavailability or rate of
avai lability is an inportant paranmeter for oral drug
products.

[Slide.]
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As | mentioned, this slide is a sanpling of sone
of the paraneters |ike clearance, half-life, volune and
protein binding and the relationship, either direct or
inverse, that there is between the paraneters. Although
mentioned only ten paraneters, there are additional ones
that affect the criteria paraneters.

And so, as we said, the nunber of studies and the
anount of information balloons very quickly.

[Slide.]

The types of human drug concentration studies that
we would carry out to determ ne the useful kinetic or
critical kinetic paranmeters are biopharmaceutics-type
st udi es, pharmacokinetic studi es, pharnmacodynam c studies
and then, lastly, population-style or type pharmacokinetics
and pharmacodynam ¢ studi es.

| wll go into a bit of detail now about the
various kinds of studies breaking them down further.

[Slide.]

As far as biopharnmaceutics-type studies that deal
with the dosage form we wll be interested in
bi oavailability, particularly for oral dosage fornms where we
are concerned about products that have bioavailability
probl ens where, for exanple, maybe only 30 or 40 percent of
the dose is getting into systemc circulation.
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Bi oequi val ence deals primarily with conparison of
a fornmul ation due to, for exanple, process changes,
refornmul ating, site change, those kinds of issues where the
basic tablet or capsule is still the tablet or capsul e but
sonme changes.

In our area, however, we do see
bi oequi val ence-type criteria being used to conpare, say, a
formul ati on of a suspension, now, for children to an
avai l abl e tablet. Another area of biopharmaceutics kinds of
studies is the effect of food. W do see food effects
frequently. They are not always clinically significant but
it is something that we have cone to recogni ze needs to be
eval uated during the course of fornulation and drug
formul ati on devel opnent .

[Slide.]

This now is getting into the basic kind of
phar macoki netics studies where we are | ooking at the
absorption, distribution, nmetabolismand excretion. In this
area, we wll be looking at both single and nultipl e-dose
st udi es.

W will want to know the tinme course of the
concentration profile at the doses that are going to be
used, either in the clinical studies or |ater proposed for
usage of the marketed product. There are
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dose-proportionality studies where we will be |ooking at a
range of dosing and changes in subsequent plasma
concentrations because of the change in dose.

| want to add here, also, that for racemc
m xtures, we would expect, at this point in tine, that a
sponsor would also | ook at the individual isonmers and
determne this kind of information as well.

[Slide.]

There are, in addition to the basic kinds of
phar macoki netics, as we nentioned earlier, there are changes
due to a variety of factors. So it is usual that we would
see studies in elderly patients, pharnacokinetic studies to
eval uate the change in paraneters due to age, and pediatric
patients, and then in various di sease states, whether it is
renal inpairment, hepatic insufficiency or potential for
drug/drug interactions because of the condition of the
patient and ot her drugs they may be taking.

[Slide.]

In terns of the pharmacodynam cs where the
information is inportant, and where sponsors may be thinking
about potentially adjusting dosing reginmens, it would be
i nportant that they provide or evaluate the kind of
information like time about M C for organi snms where
ti me-dependent killing is an inportant property or where, in
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the case where concentration-dependent killing nmay be a
property, paraneters |ike peak concentrations over MC or
area under the curve over MC

This information woul d be very hel pful to have
eval uated in the subm ssions that we see.

[Slide.]

Popul ati on phar nmacoki neti cs and phar macodynani cs
is arelatively new area. It is where one uses very sparse
ki nds of sanple collection but over a | arge nunber of
subjects to determ ne paraneters. You can have basically
two kinds of studies in this area. You can have design
studi es or you can use this nethodology to do a post-hoc
exploratory kind of analysis.

We have seen, not so nmuch in the antiinfective
area, but we have seen, in other areas |like in cardiorenal,
this kind of planned study being used to discover the
popul ation variation in paraneters |ike clearance and
vol une.

In our area, we have seen the post-hoc kind of
exploratory analysis being used to | ook at, for exanple,
drug-drug interactions and whether or not one would need to
do a definitive study later on to nail down the interaction.

[Slide.]

As far as when this information is nost useful, we
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believe that these studies should be conducted to provide
the clinical investigators with the necessary information to
plan and carry out efficient clinical studies. So, with
this information, this battery of pharnmacokinetic
information really ought to be available, for the nost part,
by the tinme we are going into phase 3 clinical studies.

[Slide.]

Certainly, by the tine that the application for
the drug product conmes to NDA, we ought to have this
information so that we can include it in the |label to allow
physi ci ans and ot her practitioners, clinical pharmacists,
for exanple, to really plan and optim ze individual patient
drug therapy.

Thank you.

DR. CRAIG Thank you.

Questions? By the way, | should acknow edge t hat
Susan Cohen, who is normally the consuner representative for
Dermatol ogy, is sort of sitting in and acting as consuner
representative for this neeting. Did you have a question?

M5. COHEN. | have several questions. One of the
things | haven't heard discussed is what is the popul ation
going to be? Wo are you going to use on your trial? Are
you going to use children and can this nedication be used on
children? There are a |lot of questions I don't seemto find
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here. Wo is your popul ation?

DR. PELSOR Well, the popul ations are going to
vary from heal thy, normal male volunteers to healthy
vol unteers of both gender to elderly patients to pediatric
patients. There will be a broad range of popul ations
i ncl uded.

M5. COHEN: What about cross-cul tural?

DR. PELSOR: Cross-cultural, ethnic kinds of
vari abl es are being explored nore and nore, especially as we
gather nore information via pharmcogenetics where we | earn
about the variation in drug netabolism Comng fromthe
| aboratory bench, we are able to be directed to those
specific kinds of popul ations, ethnic popul ations, that we
ought to explore further.

M5. COHEN. So you sound |ike you are not sure yet
what you are going to do.

DR. PELSOR: Oh, | think we have a fair anount of

assurance of where we are going. | think this is a
continually evolving area. | think that is the point | am
trying to make, too. Science is still being devel oped.

M5. COHEN:. What about the drug casing? Anything
to do with what the drug is going to be--howit is going to
be encapsul at ed?

DR. PELSOR: Yes. That is the area of
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bi opharmaceutics and that is a significant part of the
i nvestigation during drug devel opnent.

M5. COHEN: What if soneone, during the trial,
becones ill with sonme other kind of disease other than what
you were trying to look for? How do you determ ne how you
keep the control or drop the control?

DR CRAIG Renenber, we are tal king preclinica
here. These are the studies before we actually get into the
clinical trial.

MS. COHEN. | understand that. But don't you have
to set up your paraneters before you start?

DR. PELSOR | think that the protocols--for
exanpl e, the phase 1 study where we are collecting a | ot of
this information very early on--do describe the scenarios
and what we will do should a patient becone ill with this
probl emor that or should they have an adverse effect,
experience side effects, there are procedures for handling
t hose subjects and the kind of treatnent and follow up that
they wll get; yes.

DR. CRAIG Extensive |aboratory testing is done
on virtually all these patients and pharnmacoki netic studies.

DR. MELISH: | amcomng at from perhaps, a
slightly opposite point of view \Wen you put pediatrics as
a special population, or children as a special popul ation,
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in the past, they have often not been studied. 1Is there
going to be an obligation that for any drug in which use in
young people is expected that early studies wll be done?

| think we harmchildren by protecting themfrom
research risks. That neans it takes years before drugs are
tested or they may never be tested in children. That has
been a bigger problemthan protecting them

So |l would like to know that children will not be
protected and that they will be tested specifically, and
early.

DR. PELSOR | think that with the new rul es on
the pediatric | abeling supplenents, we are taking sone
di fferent approaches to this. But | would certainly |et
some of ny clinical colleagues there address this question
further.

DR FEIGAL: | would just nake sone comrents.
This has been an area that has been evolving for a |ong
time, particularly the issue of children. | think,
actually, the use of antiinfective problens, because there
are many infections such as otitis nmedia that occur
predom nantly in children. It is actually easier to do the
studies in children than in adults.

So if there is any area where children are fairly
wel |l studied, it probably is for these agents.
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| think the considerations early on, when you are
| ooking at how early to get children involved, depends on
how much you know about the product already. Wth the kind
of detailed information that Dr. Pelsor is presenting, you
need to design a study where you often need to hospitalize
the volunteer in a netabolic type ward and draw bl ood from
them at very frequent intervals in order to determ ne the
ki nds of paraneters that you have there.

O you nmay do a very specific food-effects study.
Sone people seemto actually make their |iving doing these

ki nds of studies for conpanies in the test units that are ar

around sone of the big conpanies. | think of themas sort
of drug test pilots. | amgrateful people are willing to do
t hat .

But children, | think, usually end up getting
t hei r pharmacoki netic studi es done as a byproduct of the
clinical studies when it is tinme to begin studying the
dosing in children. You often have to do a little bit but
it is hard to find children who can really volunteer to take
a drug when they won't have a benefit fromit in the sane
way that you can in an adult.

An even nore problematic issue is determ ning
phar macoki neti c properties when a neonate or a premature
i nfant needs antibiotics. There are resources. The
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National Institutes of Health has a neonatal pharnmacokinetic
group that actually is interested in doing drug-|evel
studies in very small infants so that we can nmake progress
in this area.

There is a process of interacting with the
pedi atric societies including those involved with pediatric
i nfectious disease to identify the inportant drugs that we
need to learn information about.

One of the real ethical questions that has been
debated for a long tine is whether it is ethical to test a
drug in children before you know whether it is effective in
adults. | think, like many conditions, there isn't an easy
answer to that.

If it is for a condition for which there are not
good therapies, then | think it is appropriate to test
children early in that developnent. If, on the other hand,
it is a "nme-too" product that is designed to replace sone
ot her product for commercial or other reasons, then even the
pr of essi onal societies have been conservative and have said
it is not appropriate to be testing children in that setting
until you know that it is going to have the pediatric use.

So | think there is not a single answer to this.
| think, fromthe division standpoint, we have a fair anount
of experience with drug testing in children and we hope that
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we can be a resource to conpanies that are not quite sure
how to do this or even need introduction to sone of the
resources in the research community that can help them
approach these kinds of things.

Frank, if you have other comments that you would
i ke to make about this?

DR. PELSOR No; | don't.

DR. CRAIG Anything else?

M5. COHEN: WII there be any follow up on the
peopl e--when you get to the clinical trials, do you intend
to, then, follow people after they have been in the trial
see what has happened?

DR. PELSOR: There are extensive descriptions in
t he protocols of how | ong and what kinds of follow up the
patients are going to have. Yes.

DR CRAIG Let's nove on to the next speaker

Thank you. Dr. Harkins?

Bi onetrics
DR. HARKINS: Good afternoon. | amglad to see
you are still all here wth us. | think we have got one

nore after me and we can go to the barn.

[Slide.]
| am Ral ph Harkins. | ama farmboy. | amalso
Director of Biometrics Division IV. | have six
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statisticians supporting this division. Dr. Daphne Lin is
the team | eader and the others, Al oka Chakravarty, Nancy
Silliman, Li M ng Dong. Joel Jiang isn't here. Sue Bel
isn't here. They are back at the house working--barn.

[Slide.]

Qur purpose today is not to present specific
design and analytic nethod. | want to present issues
relating to controlling potential sources of bias and
eval uation problens. |If we can control these, the design
i ssues and anal ytical issues pretty nuch take care of
t hensel ves.

We have nore statisticians working in the
clinical-trials area today than ever before in history. It
has i ncreased about tenfold in the last ten years. They are
devel oping a | ot of new nethodol ogies. It has increased
about ten-fold in the last ten years. And they are
devel oping a | ot of new net hodol ogi es.

These gui dance docunents we are working on will be
put in the Federal Register. It takes a phenonenally |ong
time to change sonething once it gets in the Federal
Register. So | don't want to lock us into an anal ytical
met hodol ogy that woul d preclude us using new net hodol ogy
that is being devel oped.

[Slide.]
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The federal |aw that we operate under requires
t hat we have adequate and well-controlled trials. But, in
addition to that, we require that, if two trials are
required, that they be independent. These are corroborative
trials. They should not include the sane investigators in
both trials.

Al so, we shoul d have sone neasure of the quality
assurance that the sponsor practices on the data as it is
generated at the site and as it makes its way through the
pi peline eventually to the conputer and to us as well as the
quality-control nethods that they are going to use.

[Slide.]

| have covered this. The research activities
going on today indicate that | ought not give specific
statistical nethodol ogi es for doing anal yses.

[Slide.]

St udy-desi gn consi derations. Random zation. Al
of our statistical procedures are based on random zation
nmet hodol ogi es. There are various nethods arising today for
assigning or allocating subjects to therapy that are not
strictly applicable to our random zation procedures; the
dynam c assi gnnment of patient, the m nimzation procedure.

These are not anenable to our normal statistical
procedures and we have got a nunber of academ cs working on
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comng up with nmethodol ogi es to anal yze these properly. In
the nmeantime, we have these data rolling in assigned to
patients through these nethodol ogi es.

Quite frankly, I amnot sure exactly what we are
getting. The |evel and degree of blinding. Again, even
if--we have had trials that have been put on clinical hold
because the sponsor convinced the investigators they had the
newest silver bullet. The investigators are sharp cooki es.
They recogni ze the old therapy and they recognize the new.

They took the people who |ooked a little bit worse
of f and gave themthe new test drug. There were increased
deaths. We put themon clinical hold while they explained
what happened.

Choice of controls. W were tal king about this
earlier with the material this norning. Dr. Feiga
menti oned that we have two different types of trials. The
first is the superiority trial. W are conparing a drug
agai nst a vehicle or placebo. The level of the test in a
superiority trial is the regulatory agency's ri sk.

In active controlled trials, the shoe is on the
other foot. The power of the test, or one mnus that, is
the regul atory agency's risk. So, if we design a trial with
X nunber of people and you cone in with half that, you have
i ncreased the regulatory risk because you have reduced the
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power to rule out differences |arge as or |arge as than we
are wanting to accept.

Screening and selection criteria. 1In the
antiinfective area, we have a lot of patients cone in. W
require they have a positive culture. They cone back with a
negative culture so, three, four days later we rule them out
of the trial. | would like to know what happened to those
patients because we are not only interested in witing a
| abel for patients who had a pathogen, there is also the
usual use of the drug, enpiric therapy. W need to know
what happened to the people you put out.

|f there are strata or covariates that need to be
consi dered, they need to be included. There is a later
transparency that covers the need to include patients,
el derly patients and patients of both genders. There are
federal regs that require that we eval uate people 65 and
over. In addition to doing the broad-base anal ysis, we also
need to | ook at the nmales versus females on the test drug.

Those are the two strata that are necessary to be
involved. Are there other special considerations such as
i mmunoconprom sed patients.

[Slide.]

Thi s doesn't happen as often today as it did five,
si x, seven, eight years ago, but the clains that the sponsor
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wants to make that they state in their proposed |abel, in
the past failed to be net by the protocol that they canme up
with. This is getting to be less and | ess of a problem
However, | did have this happen just about three nonths ago
in another area that | handle.

Is it going to be an equival ency or a superiority
trial? | just nentioned the difference between the two.
The sanpl e sizes required; how you calculate it it based on
whet her you are doing an equi val ency or superiority trial
and you need to nake sure, when you do the sanpl e-size
cal culation, that you also include the elderly and
sufficient males and females to do sone kind of test at the
end of the day to nake sure your test product, or new
product, is working as well in nmales as it is in fenmales and
vice versa, and also in the elderly.

Speci al popul ations; | nentioned a while ago the
i mmunoconprom sed. There are other special popul ations that
you may want to include in the trial. You need to nmake sure
all people that you are going to nmake inferences to are
represented in the sanple that you submt to us.

[Slide.]

Anal ysis considerations; if your primary endpoint,
your primary measure of efficacy. is tinme-to-event, then the
statistical analysis plan needs to be one that uses that
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approach. If it is a hard endpoint in tinme, such as nunber
of cures after, or 28 days after therapy or 14 days after

t herapy, then you need to use the right type analysis to
cover that.

We have integrated safety. This is getting to be
nore and nore of an issue with us. But we need the data,
and I will cover this in a nonent in nore detail, such that
we can conbi ne the data across trials and across indications
to get a better handle on the safety of the product.

| nmentioned the subset anal yses; gender, age,
racial, ethnic groups and any other subsets that we are
interested in. On gender, | have recomended--gender and
age are covered by the law. W have to do that. But | have
recommended t hat gender be broken--1 was recommendi ng 45;
now it is 50--so that we have wonen in the
cl ose-to-chil dbeari ng age tested agai nst wonen who are out
of the chil dbearing age plus we test them agai nst the wonen
greater than 65. Then we can al so test wonen against nmen in
t hose sane three age categories.

Anot her issue if we find that there mght be a
problem we need the weight of these patients because
frequently the problemis not an age problem or an gender
problem it is sinply a dosage problem that the |ightweight
people are getting too nmuch or that the elderly are not

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



at

clearing it rapidly.

Intent-to-treat and nodified intent-to-treat
anal yses; in the statistical arena, the intent-to-treat, or
the classical intent-to-treat analysis is all subjects
random zed to therapy who have got one dose, at |east one
dose of the product.

In the antiinfective area, one of the requirenents
for inclusion is that the patient have a pathogen. It takes
about three days for the results to cone back whet her or not
t hey have a pathogen. So we have coi ned the phrase,
"nodified intent-to-treat analysis,” the nodification being
that those patients who received three days of therapy but
canme back wth a negative culture are dropped fromthe fully
eval uabl e popul ati on.

| do like for those people to show up later on in
t he day, though, because, as | nentioned a while ago, we
al so have the right, or whatever, to wite a |abel that
woul d include enpiric therapy, all patients who received
this product.

Interimanalysis; in the equival ency-type trial,
interimanalysis for determning efficacy has very little
merit. As | nmentioned a while ago, the power of the test is
directly related by the nunber of patients we have. If you
do an interimanalysis about halfway through, you probably
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do not have sufficient patients to rule out a difference of
the magni tude that we are interested in ruling out.

By ruling it out, we end up with a confidence
interval that keeps everybody in. It is a byproduct of
ruling out.

Interimanalysis for safety nonitoring; interim
anal ysis where you do not break the blind but you are
| ooking to determ ne what the efficacy rate is overall in
order to increase your sanple size, possibly. These are
acceptable interimanalyses in the equivalency trial.

Mul tiple endpoints; in the antiinfective area,
again, we do have two endpoints that we are interested in.
W are interested in the clinical and the m crobi ol ogical .
They are joined by "and," so we do not nmake any adj ust nent
for multiple conparisons. The adjustnent is nade by the
"and. "

There are other multiple endpoints of interest.
If they are of interest to you, you need to specify how you
are going to nmake adjustnments and what you are going to do
with those endpoints. | don't rule out the use of multiple
endpoints. They are inportant in witing |abels, as we
mentioned this norning in the neutropenic studies.

Dr. Ross had a nunber of categories, noving from
strict to nore liberal. These are multiple endpoints but
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they are also a sequential-type nultiple endpoint and the
sequential nature of the analysis would take care of the
adjustnent for that type nultiple endpoint.

Losses and conpeting risks; frequently, there are
early |l osses on these drugs that are just called
| ost-to-foll owup. Wien we exanm ne the data, really they
were failures. They were switched to sone other therapy.
These are not |osses. They are failures.

Conpeting risk. |If you are studying pneunoni a and
you have patients who have heart problens and they w thdraw
due to a heart problemthat is not probably related to the
drug or failure of the drug, that is a conpeting risk and
you still need to take sonme account of that in your
anal ysi s.

[Slide.]

This is, and is not, statistics but it certainly
inpacts the quality of the data that we get and that we nake
our conclusions from Quality control; data validation.
There shoul d be standard, easy-to-follow procedures for
val i dating your data and quality controlling your data. You
need to specify who is responsible, when are the activities
done.

We have had, in the past, trials that the sponsor
was goi ng back to the individual study sites three or four
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years after the data was collected to check the hospital
records and the case-report forns to make sure all the data
was there. That is too late. You need to do it right along
with collecting the data.

How are the various pieces of the data tracked?
| f you make a change, do you have sone kind of a record as
to why that record was changed? Who all is inforned? |If
you have a data manager and you are telling that data
manager to change all this data, you need to tell that data
manager why, under what auspices, you are changi ng that
dat a.

O herwise, they may think that you are trying to
make a silk purse out of a sow s ear, so to speak

How are questions and/or problens resolved with
t he dat abase? Who all is brought into the ring to determ ne
whet her a particular patient or a nunber assigned to a
patient is a success or a failure or they net the various
eval uability criteria.

[Slide.]

This requires early planning. You need to nake
sure that you have conpatibility anong your CRGs, if you use
CRCs, that they are using the same nonencl ature, that they
are using the sane field length, that they are putting the
sanme piece of information in the same field.
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A few nonths ago, | had a CROcall ne alittle bit
hot under the collar. He had gotten a piece of the action.
When he started conbining data across centers, he found that
one center was coding nales as a 1. The other center was
coding males as a 0. He called the conpany up and
conpl ai ned and they said, "Hey; that is why we hired you."

He called nme up to say, "Don't you guys have sone
standards that they have to neet?" W don't. W have
recomendations. But, clearly, if you are coding your data
backwards from one another, it creates sone really serious
probl ens especially if we are going to do gender anal ysis.

Standard formats. | nentioned that a nonent ago,
but if you are putting age in a field, that field should be
used across all studies.

Nomencl at ure; the nonmencl ature for your |aboratory
data needs to be the sane across all studies and we are now
getting nore and nore foreign trials. The data needs to be
converted to the same nonencl ature, the same neasurenent
scal es, and so forth.

We need to be able to nerge files across studies.
I n doing safety analysis and in doing sonme of our gender
anal yses, we are nerging data across indications also. So
these data files need to be such that they can be easily and
qui ckly and accurately nerged.
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" mthrough. Questions?

DR. PARKER  Ral ph, you were nentioning the
stratifications. But, for exanple, the 65 and over group,
this is something that is being regulated by |law that you
are anti ci pating.

DR. HARKINS: Right.

DR. PARKER Is this regulation nmerely that they
have to be represented or does it nean, say, in a
superiority study that you have to show a difference within
that stratum

DR. HARKINS: Wiat the Federal Register says is
that the population 65 and older, if you are going to make
i nferences to that popul ation, then they have to be included
inthe trial in sufficient nunbers that you can show t here
is no difference in the way the drug is operating, acting in
t he younger group versus the ol der group.

We are interpreting that as both safety and
efficacy.

DR. PARKER: So you check for interaction, in
effect, and, if you don't have it, then you use the main
effect? Is that it?

DR. HARKINS: The problemw th interaction is that
the sanple size has to be so huge to do interaction that |
have ruled that out. That is why, in antiinfective, | have

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



at

the ability to conbine across a whole bunch of studies to
get age. In dermatology, | can't. | only have two trials.
In cardiorenal, we only have two trials.

So it is difficult to get this age factor out in
the open in these two-trial studies. But we are working on
conbi ni ng data across several indications. As long as the
dosage is the sane, the duration is the sanme, and so forth
to get a handle on what is happening in the elderly
popul ation as well as looking at females at three different
age groups and--they say we nen go crazy at 40 or 50,
anyhow, so | broke themup at 50, also, to |ook at them

Any ot her questions?

DR. CRAIG Thank you.

The next speaker is Renata Al brecht.

Clinical Studies

DR. ALBRECHT: | feel guilty because the rest of
you have been sitting quietly and patiently for the |last two
hours listening to, actually, some excellent sunmmary
presentations. But | have now gotten to get up and stretch
and so, even though we used up our coffee break, I am
feeling great.

So if you guys need an excuse to stand up and
stretch, just pretend you can't see the bottom of ny slides
and feel free to get up and nove around and do all those
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things and we will get through the |ast of these
present ati ons.

[Slide.]

VWhat | hope to do in about the next 20 mnutes is
summari ze for you the general consideration section of
clinical studies fromprotocol to results part of our
gui dance docunent.

[Slide.]

| ssues is normally spelled with an "e," but we
used so many "e's" in evaluability criteria we ran out, so |
am sorry about the typo. But the sections that | ambriefly
going to summarize, in the general considerations section,
are the study design and inpl enentation.

The m crobi ol ogy i ssues have been covered by Dr.
Sousan Altaie. | will briefly talk about efficacy,
eval uation and outconme. | would nention sone of the terns
that we use frequently and try to propose, perhaps, sone
standards for them

Il will talk very briefly about safety issues and,
of course, the statistical considerations have been
summari zed just now by Dr. Harkins.

[Slide.]

That does say study design and inplenentation is
the title. Just a review of sone of the things that have
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al ready been said. A protocol should be based on scientific
sound rationale. Studies should be adequate and wel |
controlled. Dr. Harkins has tal ked about blinding and
random zati on.

[Slide.]

| ssues that are inportant in all clinical studies
are patient selection and patient enroll nment, what are the
bases on which we select patients and how do we determ ne
whomto enroll. Issues that go into that decision process
are what are the inclusion processes we are going to use,
what is the disease under study and how do we determ ne
t hat .

What are the diagnostic criteria we use, the
clinical criteria, radiographic criteria, if applicable, the
m cr obi ol ogi cal criteria.

[Slide.]

Alittle bit about the type of studies. You are
all famliar wth the adequate and well-controll ed studies
as defined in the Code of Federal Regul ations, but the
Points to Consider actually identifies two types of studies
in a sonewhat different fashion as they apply to the
antiinfective drug devel opnent area.

These are the clinical-only studies. By that, we
mean that the diagnosis and evaluation is based on clinical
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paraneters. In many of these studies there is no
pretreatnment culture. For exanple in otitis nedia or
sinusitis, one of the studies could be clinical only.

In sone, no pathogen is isolated in all cases; by
way of exanmple, in the skin studies, although a culture is
taken, sonetines the pathogen is not successfully isolated.
The other type of study is the clinical and m crobi ol ogi cal
study in which it is necessary to identify a pathogen. Sone
of the obvious exanples are urinary-tract infectious studies
and unconplicated gonorrhea studies.

[Slide.]

Anot her el enent inportant in study design and
i npl ementation is the exclusion criteria. Exclusion
criteria are intended to one, either protect patients and,
therefore, exclude certain patients fromstudies, or to
assure that the risk-benefit is appropriate so that the
results aren't confounded by patient underlying di sease
st at es.

So sone of the recurring exclusion criteria found
in nost studies are a patient wth known hypersensitivity
reaction to a drug or a class of drug, a patient who has
recently received antimcrobial therapy, although there are
exceptions and we wi |l hear about those in the next couple
of days; patients who have been on other investigational
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t herapy recently.

In many studi es, pregnant and nursing wonen are
excluded. Patients are usually not included in a clinical
trial nore than once with the exception that we heard this
nmorning. Patients with underlying diseases, for exanple,
renal failure or hepatic di sease nay be excluded for various
reasons.

It is useful to have an exclusion | og kept by the
investigator to identify which patients were excl uded and
whi ch ones were incl uded.

[Slide.]

O her inportant considerations center around the
drug selection. |ssues about the test drug involve sone of
t he points that have been discussed by the presenters before
me; phar macoki netic issues, mcrobiology issues and the
results of phase 1 studies.

For the phase 2-3 protocols, a justification for
dosage regi nen, selection and duration is inportant.

A coupl e of points about the control reginen.
Whenever possible, or when it exists, an FDA-approved
control. If an active control is going to be used, it
shoul d be FDA-approved for the indication under study. The
control reginmen should show continued efficacy in the
indication and in the organisns that are going to be
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studied. A basis for this may be the literature or other
st udi es.

Certainly, if at all possible, the control reginen
shoul d enabl e the study to be blinded.

[Slide.]

O her issues are the evaluation visits, which
ones, how many. Sone of the ones that we typically have are
an entry visit. An on-therapy visit is often part of a
protocol, an end-of-therapy visit and one or nore
post-treatnment visits. | wll define the term"test of
cure" a little bit later.

[Slide.]

The protocol is inplemented. The study is
finished. The results are analyzed. The NDA is submtted
to the Agency and then the Agency reviewers start the review
process. Basically, that process invol ves checking,
auditing, validating and analyzing the information that was
presented by the sponsor. These include data. They may
i ncl ude case-report fornms.

They typically include case-report tabul ations.
The reviewers read and evaluate the study reports and the
integrated summary of efficacy that the applicant submts
and then make a decision about the effectiveness of the drug
for the intended use.
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[Slide.]

One of the issues that was brought up and that |
would i ke to address is if you start out with so many
patients, how do we end up with fewer at the end and where
are the "patient losses?" So | tend to always start with a
denom nat or of 100.

So, on the Y axis, the 100 refers to 100 patients
enrolled to begin with and then what happens as you are
| ooking at the study results and the patient attrition is
bei ng accounted for.

What happens is sonetines patients are excl uded
sinply because of age or | ab-value abnornalities or the
diagnosis. By that, | nean if you are studying bacteri al
otitis media, you did a tynpanocentesis, you identified a
virus. That patient does not have bacterial otitis nedia,
so that patient would be excluded froma study. That is the
sanme for a culture or pathogen being negative.

Dosing problens. [If you are studying a BID
regi men but the patient has got twi ce that dose, they
certainly shouldn't be included in the analysis of the dose
t hat was supposed to be taken during the protocol.

When you | ook at all these protocol violations and
account for how many patients are, therefore, excluded, you
end up with the bottom nunber which is the eval uable
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popul ati on and, depending on the study and so forth, that
nunber can be substantially | ower than the entry nunbers.

[Slide.]

Anot her el enent that causes difficulty with
patient attrition is the evaluation visits and how many of
them are planned and how nany patients cone and how nany are
not able to make it at the scheduled tines.

In this graphic, the x axis represents the tine
frame. Going fromleft to right, if we assune that there
were, let's say, five visits planned, an entry visit, an
on-therapy visit, end-of-therapy visit, test-of-cure visit
and then, perhaps, even a |later one, the purple colums
represent sort of the ideal. ldeally, all 100 patients that
were planned woul d show up at each of these visits.

In reality, because people are people and they may
have conpeting priorities and so forth, what tends to happen
is we don't see the patients cone back at all these visits
and, in fact, what | amtrying to show here is sonetines the
patients will return but at different tinme franmes than
called for in the protocol

Then the chal | enge becones, with this starting
nunber of 100, what percentage of these patients should be
consi dered eval uable for having net all the entry
requi renents of the protocol. Sonetines, it may sinply be
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[Slide.]

Those are sonme of the study issues. Let ne
briefly touch on sonme of the definitions that we have
i ncluded in the gui dance docunent. This list is not
all-inclusive. W would certainly wel cone coomments on
additional terns that should be included or cooments on
definitions that you believe we should nodify within this
subsecti on.

By the term "docunentation,” we nmean conpliance
with 314.50 as far a data available in the form of
case-report forms or case-report tabulations.

[Slide.]

By clinical outcone, we are referring to the
judgnment that is made regarding the patient's response to
t her apy, based on a conparison of the patient's signs and
synptons at baseline, conpared to the test-of-cure visit.
Several possible categories have been defined including
cure, inprovenent, failure and rel apse.

I nstead of reading the literal definitions, let ne
go ahead and try to sort of present a graphic
interpretation.

[Slide.]

What | amtrying to introduce is the concept that
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the tinme line actually has a role in how we define this.
The x axis, again, is tinme, entry all the way to the end of
the study. And the y axis is the nunber of patients. The
grey field, and it is sort of for sinplicity of
illustration, is patients who have synptons present. The
orange field is patients who are feeling better.

The purple field is the patients who are feeling
well. The blue arrow refers to the test-of-cure tine |line
or the final analysis visit.

[Slide.]

Now, what | have done is put sonme words to go with
these graphic imges to say that if, at the test-of-cure, we
take a cross-section, we will see how many patients we woul d
classify as being well or cured, and how many we woul d
classify as not being well or having fail ed.

The other thing I would like to propose is that,
perhaps, at the tinme when we are making the final decision
on the patient's outcone, perhaps we ought to be able to use
a two-tier system either cure or failure, that anyone who
has been classified as inproved, perhaps we ought to be able
to say yea or nay.

The other is the use of the term"rel apse.™
think we would |i ke some coomments on that. |s rel apse
sonet hi ng that happens before the test-of-cure or is that

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



at

sonet hing we think of as happening after the test-of-cure
visit.

[Slide.]

So | guess the question under clinical outcone;
what are the appropriate categories and how nany of the
categories should we use in classifying outcone?

[Slide.]

The m crobi ol ogy outcone? By definition, we would
propose that is the results based on the pretreatnent and
followup culture. Probably the main question or the
primary question of interest is did this drug eradicate the
causati ve pathogen. Sone categories that have been provided
are eradication, whether docunented, neaning a follow up
culture was taken or presuned, nmeaning we are extrapol ating
t he m crobi ol ogi cal outcone based on the clinical outcone.

Per si stence; agai n docunented versus presuned.

And ot her categories including superinfection which was
di scussed earlier this norning.

[Slide.]

Another termthat we use in various indications is
the termof "therapeutic outcone,” which has al so been
referred to as gl obal outcone or overall outcone. This is
an evaluation that takes into consideration both the
clinical and the m crobiol ogical outcone. Therapeutic cure,
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therapeutic failure neans an either/or type of failure.

[Slide.]

The test-of-cure visit. For purposes of
eval uating antimcrobials, we believe the test-of-cure visit
is the time point when the final clinical and
m crobi ol ogi cal assessnent is nmade, whether the drug had the
effect it is supposed to have according to the proposed
| abel i ng.

[Slide.]

This is just a graphic representation of the sane
thing, to say we have got patients com ng back during the
entry on-therapy, end-of-therapy, visit and then we expect
to see those patients at that visit where we can nake the
final assessnment. |If they cone back before, that is too
early. |If they cone back |later, what do we do with then?

[Slide.]

Anot her concept | would like to define is the
concept of carrying forward failures. That is also
illustrated graphically here. Let ne walk through this
diagram In this case, again, 100 patients. If we say an
assessnent was made of these patients either on therapy or
at the end of therapy and we say that 80 patients had an
out cone of either cure or inproved and 20 were failures,
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then, at that specific tinme point, 80 percent were showi ng a
favorabl e response.

What, unfortunately, sonetines happens is these
20Epatients are dropped for all intents and purposes and
only that were doing well are, again, reexam ned at the
test-of-cure visit. Then, if 70 are doing well and ten are
not, it is reported that there is an 88 percent favorable
response.

However, that response does not take into
consideration the 20 patients who have previously fail ed.
So if we take into consideration these 20 and these 10,
then, in fact, the true test-of-cure response, carrying
forward the failures fromprevious visits would show that we
have got 70 patients doing well, 30 patients failing for an
overall rate of 70 percent.

This is when you hear reviewers tal k about
carrying failures forward, what they refer to.

[Slide.]

Jus a brief word about safety eval uation.
Patients who have received at |east a single dose of the
drug and are seen at follow up are considered eval uable for
safety and shoul d be assessed. It is very useful to try to
det erm ne whet her an adverse event or adverse reaction is
related to a drug.
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There should be a recognition when rel ated events
are seen. Various analyses are perforned to see if there
are any age, race, dose or other predictive associations.
And there is as |lot of good information available in these
two docunents, the CGuideline for the Content and Format of
Cinical and Statistical Sections from 1988 as well as a
new y rel eased docunent called the Good Review Practices
Safety Quidelines that cane out |ast Decenber that have a
| ot nore informati on on how to do safety eval uati ons.

[Slide.]

So that is basically a sunmary of the
general - consi derations sections. Now just let ne take two
mnutes to sort of start the introduction for the
presentations tonorrow and Friday.

We have about a total of 11 indications that have
been witten by nenbers of the division. 1In trying to put
some formatti ng consi stency within each of them we have
basically identified seven or six areas. |In each
indication, there is a brief sunmary of the regulatory
hi story and regul atory synonyns under which the indications
have previously been known or approved.

There may be issues relative to study
consi derations that are di scussed. There are proposed
inclusion criteria, exclusion criteria, information on drug
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dosi ng, proposed evaluation visits and proposed outcone
cat egori es.

[Slide.]

| have al ready nentioned previously the
i ndi cations and the individuals who will be presenting them
| would |ike to say sonething questions at this point.

t hi nk many of you are used to, during advisory conmttees,
having the FDA conme up with a list of specific questions and
t hen asking our commttee to take a vote on those questions.

However, because this is a draft gui dance docunent
whi ch is being presented for discussion and for conment, we
believe that it was not the tine to put those kinds of
questions forward. Instead, | think what I would |like to do
IS propose three areas for discussion or potential questions
for people to address.

[Slide.]

These three general areas for consideration may be
the followng. As you listen to individual indication
presentations tonorrow, consider what diagnostic criteria
are appropriate. \Wich ones should we suggest be | ooked
for, how many of the different criteria. Consider areas
such as di sease severity, synptom scores, perhaps, in
defining di sease signs and synptons, issues relative to
acute versus chronic or acute versus recurrent di seases.

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



at

So one category would be are the diagnostic
criteria proposed reasonable. If not, what kinds of
comments are there.

[Slide.]

The second very general area would be the
eval uation visit. \Which ones are relevant. Certainly an
entry and a test-of-cure visit should be provided at a
m ni mum but how many others are relevant. How about the
timng? Timng is inportant when you consider the
phar macoki netic properties of the drug.

Should a drug with a half-life of one hour have
the sane kind of followup visit as a drug with a half life
of 48 hours? The answer is probably no but then how do you
deci de what the right follow up is.

What about the range of days? For UTls, we have
typically said five to nine days post-treatnent. How broad
a range woul d be reasonable to accept. So the second
category of questions could center around evaluation visits.

[Slide.]

Lastly, what are the appropriate outcone
categories for clinical, cure, failure. Wich others? For
m cr obi ol ogi cal, eradication, persistence? Which others?
As we read the I DSA guidelines, in sone indications there
are five, six categories proposed. 1In others, two or three.
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So the third general area could be what are the
appropriate outcone categories for the individual
i ndi cati ons.

[Slide.]

Wth that, that is not all. W are going to, |
t hi nk, have a wonderful two days listening to presentations
on individual indications by the FDA staff and we | ook
forward to comments by the conmttee and the consultants on
t hese individual indications.

DR. CRAIG Any questions for Dr. Albrecht?
Again, | just want to enphasize that we are in a data-node
collection and so, even though we are going to be discussing
these by the nenbers on the commttee, we are going to be
| ooking for input fromthe audi ence as well.

Qur major limtation, though, is we have got to
keep on a schedule so that we can get through all of them so
that we may need to stop sonetinmes before we nmay have
conpletely had all of the discussion that nay be needed.
But, at least we can then still send in materials that wll
be | ooked at to address sone of those areas.

Open Public Hearing

Before closing today, | want to get in the two
open public hearing speakers. W have two requests, one of
them from John Roschafer who, | think, is representing the
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i nfectious-di sease pharnaci sts.

Do you want to conme on up, John?

DR. ROSCHAFER: M. Chairman, nenbers of the
Antiinfective Advisory Commttee, nenbers of the D vision of
Antiinfective Agents and Ladi es and gentl enen.

[Slide.]

My nane is John Roschafer. Dr. Kenneth Lanp and I
are here representing the Society of Infectious D sease
Pharmaci sts. Qur organi zation represents approxi mately 250
academ c and hospital -based pharmaci sts who practice in the
area of infectious-di seases pharmacot herapy. W have not
had a chance to dissem nate disclosure statenents, but we
are the recipients of research grants fromthe
phar maceuti cal industry and benefit as nenbers of hospital
advi sory boards and through honoraria for scientific
presentations directly or indirectly sponsored by the
phar maceutical industry. But neither Dr. Lanp nor | have
made calls fromthe White House recently soliciting
contri butions.

| am a professor in the Departnent of Pharnmacol ogy
at the University of M nnesota and past president of the
society. Dr. Lanp is an assistant professor in the School
of Pharmacy at the University of Mssouri, Kansas City.

[Slide.]
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The Society of Infectious-D seases Pharmacists is
asking the comnmttee as they consider the devel opnent of
eval uability criteria for the addition to the Guidelines for
I nfectious Agents or the Points to Consider Docunent, to
formally incorporate specific term nology that would probe,
identify and quantitate specific pharmcodynam c out cone
predictors in phase 1, phase 2 and phase 3 trials.

During the course of our presentation, we would
like to address three areas that we would ask the committee
to consider. First, we would like to define for the
commttee the science of pharmacodynam cs and how it
pertains to antiinfective agents.

Second, we would like to identify how
phar macodynam cs can be applied to antibiotic therapy to
optim ze clinical outcome and m nimze drug exposure,
adverse drug reactions and potentially limt the devel opnent
of resistant bacteria.

Third, we would Iike to address how t he
i ntroduction of pharnmacodynam cs into the new drug
devel opnent process coul d optim ze antibiotic dosage
sel ection by validating objective and quantifiabl e outcone
predi ctors for antimcrobial performnce.

[Slide.]

Despite our scientific sophistication, patients
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are often treated with unnecessarily high doses of
antibiotic or a conbination of antibiotics when a single
agent would do. In reality, these practices reflect our
inability to make objective, data-driven decisions as to
when one antibiotic or a particular quantity of antibiotic
is sufficient or when another antibiotic or a higher dose is
needed.

At this time, the only routinely perforned
| aboratory tests that predict antibiotic outcone is the
m ni mum i nhi bitory concentration or MC. \Wile a useful
i ndicator, the MC has several drawbacks. First, the test
is perfornmed in vitro with a fixed or static concentration
of antibiotic.

In patients, the antibiotic concentration is in a
dynam c state of flux, forever changing. Second, MC
testing is perfornmed using a fixed inoculum of exponentially
grow ng bacteria whereas in patients, the bacterial burden
may be substantially higher and the bacteria may be
primarily in a stationary grow h phase and nore resilient to
antibiotic therapy.

Al so, the optimal environment to the |aboratory
may not enulate the clinical situation confronting the
prescri ber.

Approxi mately three decades ago, we were
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i ntroduced into the science of pharmacokinetics. This
science attenpted to mathematically nodel drug behavi or by
focussing on the drug concentration, tinme relationship. As
a result of this discipline, the processes of drug
absorption, distribution, nmetabolismand excretion were
guantitated and mat hemati cal |y nodel ed.

Eventual |y, these data becane part of the new drug
devel opnment application. Pharmacoki netics neasures and
mat hematically quantitates the relationship between drug
concentration and pharnmacol ogic effect. As it pertains to
antibiotics, the desired pharmacol ogic effect is bacteri al
deat h.

Over the past several years, we have been able to
characterize antibiotic performnce as
concentrati on-dependent or tinme-dependent. Sinply defined,
t he performance of concentration-dependent antibiotics
correlates with increasing concentration to the anti body.

Wth increasing concentrations, the rate of
bacterial killing, the extent of bacterial killing and
post-antibiotic effect, or the PAE, all increase whereas
wi th tinme-dependent antibiotics, the rate of bacterial
killing and the extent of bacterial killing are maxi m zed
once an antibiotic threshold concentration is achieved,
whereafter further increases in antibiotic concentration
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will not increase the rate nor the extent of bacterial
killing.

These observati ons have a profound effect on
antibiotic dosing strategies and the optim zation of
antibiotic effect. Wth concentration-dependent
antibiotics, the strategy may be to give | arger doses |ess
frequently whereas with tinme-dependent antibiotics, maybe to
give less drug nore frequently.

Hybrid outconme paraneters which conbi ne
phar macoki neti c paraneters with the bacterial M C have been
devel oped, quantitated and tested in in vitro chenostats, in
animal nodels and in patients for both
concentration-dependent and tine-dependent antibiotics.

These outcone paraneters offer the first insights
into noving antibiotic prescribing froma subjective to an
obj ective nodel and froma retrospective to a prospective
Vi ew.

These data offer the opportunity to establish
mnimal ly effective criteria which would define the required
antibiotic tinme or concentration exposure for optinal
effect. These data would al so establish maxinmally effective
doses whi ch woul d prevent unnecessary antibiotic exposure
and help Iimt adverse drug reactions.

Threshol d out cone paraneters could al so define the
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requi red amount of antibiotic to prevent the proliferation
of subvariant bacterial populations resistant to antibiotic.

[Slide.]

The first of these paraneters is a tinme unbound
anti biotic concentration remains above MC. This paraneter
seens best applied to tinme-dependent anti biotics and
i nvestigators have actually determ ned the m ni nrum anmount of
time above MC required to achi eve bacteriostatic and
bacteri oci dal effects.

The second of these paraneters is the peak to MC
or peak concentration to MCratio. This paranmeter is
probably best applied to am nogl ycosi des or ot her
concentration-dependent anti biotics.

Peak concentration to MCratios of 10 to 1 for
am nogl ycosi des have been described in the literature as
necessary for optim zing the performance of am nogl ycosi de
antibiotics. Currently, one of the nost w dely used nethods
for am nogl ycosi de dosing incorporates this concept into
their derivation of dose and dosage interval.

The | ast pharmacodynam c out cone paraneter is the
area under the serum concentration tine curve to MCratio
or the AUCto MCratio. This paranmeter has been w dely
di scussed as a val uabl e indicator for fluoroquinol ones and
ot her concentration-dependent anti bioti cs.
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To have a reasonabl e chance at a successful
clinical outcone, an area under the curve to MCratio of at
| east 100 to 1 has been suggested. Many investigators
believe that a higher value of 250 to 1 or nore will all but
assure a favorable clinical outcome. Aratio of this
magni t ude has al so been reported to limt the devel opnent of
resi stant bacterial subpopul ati ons.

These data woul d suggest that objective outcone
paraneters can be identified, quantitated and incorporated
into the drug eval uation or clinical decision-mking process
to objectively determ ne the appropriate anti biotic dosing
i nterval

Furthernore, evidence to date woul d suggest that
i nvestigators working with in vitro, aninml or even human
data are validating the pharmacodynanm ¢ out cone paraneters
bei ng deri ved.

For obvi ous nedi cal and ethical reasons,
phar maceuti cal conpanies involved in the antibiotic
di scovery and devel opnent process nust focus on identifying
the antibiotic dose that assures a favorable outcone for the
| ar gest nunber of patients. Wile this approach may be
ultimately successful, many patients nmay be exposed to an
unnecessary anmount of antibiotic which could result in a
hi gher incidence of adverse events.
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[Slide.]

| f, during the phase 1 and phase 2 eval uati ons, an
appropri ate pharnacodynam ¢ outcone predictor or predictors
were identified and quantified, these data, along with the
phar macoki netic profile of the antibiotic would provide
val uabl e insight into selecting the appropriate dose and
dosage interval to be used in phase 3 testing.

Phase 3 studies could then serve to validate these
phar macodynan ¢ out cone predictors using direct or surrogate
mar kers of clinical and m crobi ol ogi ¢ outcone.

On behalf of the Society of Infectious-D seases
Pharmaci sts, we would |like to thank the commttee for the
opportunity to present our views this afternoon. W hope
that the information presented will be useful to the
committee as you attenpt to revise the guidelines for the
antiinfective agents Points to Consider docunent.

Thank you very nuch.

DR. CRAIG Thank you, John.

Any questions or coments? | think, obviously, as
a believer, it is one of the things that I think, in the
long run, is a place to go. | think, right now, for the
phar maceuti cal conpanies to do sone of these things is an
i ncreased cost.

| think the area that we have to work on is being
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able to show al so how, although it is an increased cost, in
the long run, it can facilitate clinical trials, maybe
reduce the nunber of patients that need to be | ooked at so
that there is sonme incentive just to do extra data w thout
getting sone benefit out of it discourages the

phar maceuti cal conpany from | ooking at sonme of these
aspects.

Let's go on to the next one. It is from Bayer.
This is Dr. Jungerwirth who is Director of Medical Research,
the Antiinfective Departnent.

DR. JUNGERW RTH: Thank you Dr. Craig, Dr. Feigal
and nenbers of the advisory commttee. First, | can tel
you that | have often wondered what it would feel like to
speak at | CAC on Wednesday afternoon, but this is probably
what it is like. Thank you for your patience and thank you
for your attention.

DR CRAIG But they haven't left. They are stil
her e.

[Slide.]

DR. JUNGERW RTH. We appreciate the opportunity to
comment on the guidance docunent at this point. There is
one issue that we wanted to raise for consideration by
commttee nowand I will try to do so briefly. That
pertains to the sinus culture technique which has been
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proposed in the draft guidance docunent and, in fact,
represents a change from prior recommendations in the Points
to Consi der docunment and also in the | DSA recommendati on.

The specific proposal which we would naeke is that
quantitative culture of sinus material should not be
required for docunentation of the three organi sms which have
been identified as critical in this indication, Henophilus,
Streptococcus and Moraxella, specifically, froma purul ent
sanpl e obtained by a sinus puncture in an acutely
synptomati c i ndi vi dual .

| think all of those definitions are inportant.

[Slide.]

| amsorry that Dr. Gaaltney is not here. | guess
he will join us tonorrow, but the sinus is generally
considered a sterile site. In many ways, it is simlar to
the m ddl e ear which conmunicates with non-sterile sites
but, under normal conditions, is considered a sterile site.

Pat hogen regul atory and sinusitis remains an
inmportant priority for us in that the procedures required to
obtain a sanple by a sinus puncture are invasive to the
patient and not normally a part of routine care of the
patient. So we want to do whatever we can to increase the
i kelihood of acquiring every pathogen we can from patients
who are tapped.
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Quantitative nmethods for determ ning bacterial
density and sinus aspirate material either aren't
recommended or aren't standardi zed. They have been done by
many different groups in different ways. |If you |look at the
sort of conbined literature, there are recommendati ons
regardi ng breakpoints for significance that range from 103
all the way to 10°.

We don't believe that there are adequate criteria
right now to determ ne what an appropriate breakpoi nt woul d
be for this material acquired by a sinus puncture.

[Slide.]

| also would like to qualify ny statenents in
saying that a different situation may exist in patients that
have sanpl es obtai ned endoscopi cally where an endoscope was
taken through the nares and attenpts were nade to aspirate
at the orifice, or if other organisns are isol ated,
organi snms not typically associated with sinusitis or also
m xed cul tures.

In those situations, a very different situation
may exi st and there nay be a requirenent, in fact, to use
quantiative culture techniques as a neans to distinguish
pat hogens from non- pat hogens.

[Slide.]

Just, in conclusion, what we would |ike to suggest
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is that, as a clinician and just thinking about the clinical
setting and speaking with our investigators who are largely
in key positions doing this sort of work, if you have a
patient that is acutely synptonmatic with signs and synptons
of sinusitis, that has radiol ogi c evidence of an abnornma
sinus as suggested in the draft guidance docunent, and if
one of the three key organisns is isolated froma sinus
puncture through bone, properly done, that organi smshould
be considered a valid pathogen w thout reference to
bacterial density or CFU per nl data.

That is the end of nmy coments.

DR CRAIG Any commrents on that or discussion
now? | amsure this will be one of the itens that we wl|
make sure is addressed tonorrow. Diagnostic criteria was
one of the areas that Dr. Al brecht said that she wanted us
to address so that we could nmake sure that this is discussed
t onor r ow.

DR. LEI SSA: Brad Leissa, nedical team| eader
Antiinfectives. Just for clarification on your point about
not requiring quantitative cultures, is that also in the
situation where you have m xed culture result or only when
it is a single organismisol ated?

DR, JUNGERW RTH. | think that the situation is
cl eanest if you have a single organismisolated. That is,
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guess, where we woul d nake the strongest argunent. |If you
had multiple different organisns isolated, | think that |
woul d be interested in | ooking at things |ike gram stain,
purul ence, other characteristics of the sinus aspirate.

Sone of the articles that have been published, the
anmount of white cells has been an even better predictor of
pat hogens bei ng present than actual colony count in the
sanple, itself. So we feel nost strongly about the pure
i solation of a single organism

These three organisns, also; if it is viridans
strep or sone other organismwhich is nore likely to be a
contam nant, we would feel different.

DR. CRAIG Thank you very nuch. As | say, we
wi |l make sure that that is discussed tonorrow.

W will end today. You can all go back and have a
good night's rest so that you will be all set for tonorrow
so that you can contribute so good ideas. W need your
brain power tonorrow. So good night.

[ Wher eupon, at 5:43 p.m, the proceedi ngs were
recessed to be resuned at 8:30 a.m, Thursday, Mrch 6,

1997. ]
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