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sonebody either walks into the clinician's office with
a conmunity acquired pneunonia or when sonebody comes
into a hospital with one, and I think he'll have sone
reasonabl e observations to nake.

In addition, we have three other experts'
who have conme along today to help enrich the
conversation and help answer questions that you may
have. Dr. GCeorge Drusano, professor and director in
Al bany, is here. He has been involved in the
phar macoki neti cs and the pharnacodynam ¢ nodel i ng of
the data that's been derived fromour clinical trials.

Dr. Charles Fogarty, Medical Director of
Respiratory Therapy at Spartanburg, South Caroli na,
has been involved in clinical trial and actually
produced cases that we have included in our
presentation today.

And Dr. Ceorge Eliopoulis is |here,
Assi stant Professor of Medicine and Director at Beth
| srael Deaconess Medical Center at Harvard, because he
comées Wth a wealth of experience in this field, and
I'm sure he can help answer any questions you nay
have.

Finally, 1'd like to remnd you of our
design to expand the | abeling claimfor |evofloxacin.
The highlighted words there are what we would like to
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add to our current uses section of our labeling. 1It’'s
the treatnent of comunity acquired pneunonia due to
St r ept ococcus pneunoni ae, i ncl udi ng penicillin
resistant and internediate strains.

So with that in mind, | would |like nowto
hand over and start this substantial part of our
presentation with Dr. Karen Bush.

DR BUSH Good afternoon. This afternoon
I will be concentrating on the preclinica
m crobiological data that relates to |evofloxacin,
especially against penicillin resistant Streptococcus
pneunoni ae.

In nmy talk, | wll be addressing the
mechani sm of action, the selection of resistant
i sol ates, nechani snms of resistance. I will address
sone of the surveillance data very simlar to some of
the data that you have already seen, and briefly talk
about the activity in aninmal nodels.

The overview of ny talk indicates that we
all have realized that penicillin resistance is
increasing in Streptococcus pneunoniae, but high |evel
| evofl oxacin resistance is slow to develop. It
requires two mutations in topoi sonerase and/or DNA
gyrase, and these are unrelated to penicillin

resi stance nechani sns.
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W have shown from our surveillance
studi es that throughout nost of the world |evofloxacin
remains greater than 97 percent susceptible or the
Strept ococcus pneunonia isolates are greater than 97
percent susceptible to |evofl oxacin.

W have shown in vitro that |evofloxacin
is equally active against penicillin susceptible and
resistant isolates, and we will show that it is
efficacious in animal nodels predicting efficacy in
humans.

Two  of t he maj or m cr obi ol ogi ca
attributes of levofloxacin that we think contribute to
its antibiotic activity indicate that this is a
rapi dly bacteriocidal agent. Time kill kinetics from
Dr. Peter Appelbaums l|aboratory indicate that there
is no difference in tinme kill ki netics in
Streptococcus pneunoniae regardless of penicillin
susceptibility.

W show that there is a post antibiotic
effect, again, that seens to be independent of the
penicillin susceptibility of the organisns. The mean
PAE is about two and a half hours.

These are all data that have been reported
in the literature from Dr. Appel baumi s |aboratory and

also fromdata that we have internally.
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If we look at the killing nmechani sns that

are required for beta Jlactems as conpared to

qui nal ones, we see that these are two wunrelated

mechani sns. Penicillins Kkill by inhibiting the
essential cell wall synthesizing enzymes known as
penicillin binding proteins or PBPs, whereas

qui nal ones inhibit by one of two mechanisms or by both
mechani snms, and that is inhibition of DNA gyrase.

In E. coli, this appears to be the primary

killing target for quinalones, whereas -- or for
| evofl oxacin -- and the inhibition of topoisonerase |V
appears to be the primary killing target in

St rept ococcus pneunoni ae.

Data that support this are reported for E
coli fromHoshino, et al., in 1994. Here we see that
the 1CG50 as determned for the topoisonerase |V
activity and the DNA gyrase activity. The IC-50s are
much lower for the DNA gyrase conpared to the
t opoi sonerase |V activity, indicating that gyrase is
the primary target in E coli.

However, for Streptococcus pneunoniae we
see that in published data from Pan and Fisher, this
is data on Streptococcus pneunoniae, topoi somerase,
and DNA gyrase that was published earlier this year.

A study was done with ciprofloxacin, sparfloxafin, and
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clinafl oxacin. However, |evofloxacin was not included
in this set of data. So we requested Dr. Fisher if he
could generate this data for us to see how
| evof | oxaci n conpar ed.

In the published study ciprofloxacin and
sparfl oxacin appeared to be using topoi sonerase |V as
the primary killing target conmpared to the activity
agai nst the DNA gyrase. Cinafl oxacin appeared to
have approxi mately equal 1c-50 values, as was seen in
St aphyl ococcus aur eus.

When | evofl oxaci nwas tested in a separate
set of experiments with ci profl oxacin and
clinafloxacin as the conparators, again, ciprofloxacin
appeared to have |ower IC50 value for the
t opoi sonerase |V activity.

Levofl oxacin paralleled the activity if
ciprofloxacin, again, with a preferential inhibition
of the topoisonerase 1V activity. Cl i naf | oxaci n,
again, appeared to be equal as it was in the previous
st udi es.

In ny talk today | wll be using the

current NCCLS interpretative criteria for defining

susceptibility for penicillin, eryt hronycin,
| evofl oxacin and vanconycin. The penicillin break
points that we wll be discussing, susceptible are

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

206
less than or equal to 0.06 mcrograns per mL;
internmediate, . 12 to 1 mcrograns per mL; resistant,
greater than or equal to 2 micrograns per mL.

For |evofloxacin, the break points are
| ess than or equal to 2, 4, and greater than or equa
to 8 mcrograns per mL.

Wien we begin to tal k about resistance, we
see that the resistance nmechanisnms for penicillins and
qui nal ones, as we would expect, are unrelated.
Penicillins, the primary killing target is penicillin
bi ndi ng protein. The resistance nechanism that is
operative for beta lactens is the incorporation of
foreign DNA into the genes that encode the PBPs.

This results in lower binding affinities
for beta lactens. In general, all beta lactens it was
t hought tended to parallel t he activity of
penicillins. W now know that there can be additional
point nutations, such that there can be a differential
in the binding affinities for the different beta
| act ens.

Qui nal ones havetargetnutations in either
gyrase with the subunits of gyrA or gyrB, or in
t opoi sonerase |V with nutations possible in either of
the subunits for parC or parE. These are both

chromosomal nutations that occur. They do not appear
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to be rel ated. It is not |ike Gram negatives where
you can get plasma nediated |inked resistances.

Recently there has also been an efflux
mechanism that has been described for quinalone
resistance. There are three different genes that have
been named in the literature. At this point we don't
know i f sone of these may be overl apping.

I'd like to talk about sone of the studies
that have shown the selection of resistance in in
vitro studies using Strep. pneunoniae and various
qui nal ones. This study, published by Fukuda and
H ramatsu this year in AAC, four of the quinal ones
t hat wer e exam ned i ncl uded | evof | oxaci n,
ci profl oxaci n and sparfl oxacin.

The isolates were subjected to serial
passages at one through 16 tines the MC and the
frequency of nutation was identified. At twice the
MC, | evofl oxacin had a neasurable frequency of
resistance of two tines ten to the mnus seventh. The
other three quinalones in the list here had resistance
t hat devel oped nore rapidly than could be neasured in
this particular set of experinents.

At four tines and eight tinmes the MC, no
resi stance was seen wth |evofloxacin that could be

measured under these conditions, whereas even at eight
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times the MC with sparfloxacin there still was a very
rapi d sel ection of resistance.

In another set of studies using an in
vitro nodel of Streptococcus pneunoniae infection,
there was a study reported by Lacy from Charles
Ni ghtingale's |aboratory, again, published this year
in AAC.

This was a central conpart nment nodel usi ng
four Streptococcus pneunoniae isolates. It was a
nodel that sinmulated the human pharnacokinetic
paraneters, and in the studies that | wll show we
will see a conparison of the pharmacodynam c profiles
that have been conpared for ciprofloxacin and
| evof | oxaci n.

In the data that | wll be presenting,
bacterial growh and susceptibilities were determ ned
at 24 and 48 hours.

In this study, what | have shown here are
the data for ciprofloxacin and |evofloxacin, four
strains of Streptococcus pneunoni ae. Peak to MC
ratios for ciprofloxacin ranged from .5 to 4. AUC
over MC ratios for ciprofloxacin ranged from 3.8 to
28.

If we look at the initial MICs, these

ranged from one to four for ciprofloxacin. The
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studies were done in duplicate. So there are
duplicate nunbers for sone of these.

W see the MICs at 24 and 48 hours. W
see that in all cases, ciprofloxacin had an organi sm
that was present with an MC for cipro. of either
four, eight, 16 after 24 hours; again, resistant
isolates after 48 hours under these conditions.

Wth levofloxacin, the peak to MC ratios
ranged from 1.4 to 5.2. AUC over MC ratios ranged
from 14 to 55. MICs here ranged from one to four.

These are fully susceptible. This is an internedi ate

strain.

After 24 hours, there was no growh wth
the first two sets of isolates. At 48 hours, there
was no growh for the first three isol ates. In the

fourth isolate where there was growh, the MC did not
change from the initial 1isolate, i ndicating that
resistant isolates were not being developed in this or
not being selected in this particular set of
experi nments.

In a third set of studies |ooking at the
sel ection of resistant isolates in an in vitro nodel,
this is a set of studies from Peter Appel baums
| abor at ory. There were ten different Streptococcus

pneunoni ae isolates that were exam ned. Seri al
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passages were done at sub-MC | evels, and the strains

were passaged until a resistant isolate was
identified.

The data |'m presenting are for
ci profl oxacin and | evofl oxacin. As you can tell, in

all of the ten strains, resistance developed nore
rapi dly when ciprofloxacin was the sel ecting quinal one
conpared to levofloxacin, and in sone cases you can
see there's a very dramatic differential between the
two agents.

When resistance develops, as | nentioned
before, it can be due either to changes in the DNA
gyrase in either gyrA or gyrB, Or in topoisonerase in
parC or parkE.

In the study from Fukuda and Hiramatsu,
this is an in vitro selection of strains. There was
a set of anal yses done showing that asingle nutation
in gyrA of either the serine to athenoalanine or a
tyrosine did not alter the MC for |evofl oxacin.

A single change in parC at either serine
79 or aspartic acid 83 resulted in a one dilution
increase in the MC All of these are in the
suscepti bl e range.

In a study reported by Jorgensen and

Tennover, again, this year in MC, there was a series
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of clinical isolates that were anal yzed for mnutations
in either gyrase or topoisonerase. In this set of
studies there were attenpts to find nutations in gyra,
gyrB, parC and parkE.

Again, in the clinical isolates with a
singl e change in parC, the MICs for |evofloxacin were
in the internediate range, not in the fully resistant
range. Double nutations in gyrA and parE or gyrA and
parC gave higher MICs that now were in the fully
resi stant range.

So it appears that a single nutation does
not give us a fully resistant |evofloxacin MC It
takes two nutations or nore.

I had mentioned that there are efflux
mutants that are now known to exist. This is a study
from zeller that was reported in 1997. There were a
set of -- two sets of isogeneic strains reported in
this particular study, one of which had an efflux punp
which was defined as this FgA efflux punp, one which
did not have effl ux.

Wth ciprofloxacin, the presence of the
efflux punp resulted in MICs that were elevated
fourfold or 16-fold. Interesting, wth ofloxacin,
there was a fourfold or eightfold increase in MC

whereas with levofloxacin there is only a twofold
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increase in MC in the presence of this efflux punp,
suggesting that |evofloxacin in the presence of efflux
is not significantly affected.

If we nmve now into some of the
surveillance data that we wanted to present, this is
a slide very simlar to that which was presented by
Dr. Wi tney. |"ve collected data from a nunber of
di fferent sources.

The major point that | think I'd like to
reenphasize is that, again, penicillin internediate

strains began to be reported in the early to mid-

1980s. Late 1980s we began to see sone reports of
macr ol i de resi stance. By the time we got into the
1990s, nacrolide resistance and fully penicillin

resistant isolates, which are in the yellow here were
definitely becom ng very prominent in our surveillance
st udi es.

These isolates are not only penicillin
resistant, as was indicated by Dr. Witney. There,
again, is a strong multi-drug resistance character to
the isolates, particularly those that are penicillin
resi stant.

As we look across the penicillin
stratification from susceptible to internediate to

resistant, we see that with the beta lactens, with the
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macrolides, and with trinmetheprimsulfa in the fully
penicillin resistant isolates at best we have 25
percent susceptibility.

This is based on data from the Internal
Trust studies that | wll discuss very shortly.

Thel evof | oxaci nsuscepti bilityremnai ns at
99 percent or better acr oss t he penicillin
stratification, vancomycin fully susceptible as was
shown by Dr. Witney.

The Trust data that | referred to in the
previous slide is tracking resistance in the United
States today. These are studies that are sponsored by
Otho-MNei |l Pharnmaceuticals. They have been directed
by dyde Thornsberry. Dawn Sahm has been involved
with this.

There have been three respiratory seasons
in which surveillance has been conducted. 1996 to
1997 was the first respiratory season. Etest was used
for the testing of the isolates. There were over
9,000 isolates in that particular study that were
Strep. pneunoniae clinical isolates.

In 1997-'98 and ’98-'99 thetestingnethod
was mcroblot dilution. There were 98 common sites in
the two years so that there could be a conparison of

the change in susceptibilities over the sane
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hospitals. A total of 2,950 isolates in '97-'98 and
alnost 4,300 in "98-"99.

In a set of studies -- and I'd like to
enphasi ze that the Trust studies are ongoing. W are
not just stopping with these three years of Trust
dat a.

In early surveillance data from other
| aboratories, we see that if we |look at |evofloxacin's
susceptibilities compar ed to penicillin
susceptibilities, that in these four studies in which
there was a differentiation in terms of penicillin
susceptibility, the MGC50s and MIC-90s within a study
remai ned constant regardl ess of whether the penicillin
susceptibility was S, I, or R

W see that there was no change in MIC-
90s. In nost cases we had al nost 100 percent or 100
percent susceptibility. There was one study here

where there were a few isolates greater than eight

MICs.

In the Trust studies from the three
respiratory seasons that | described previously,
again, wth stratification according to penicillin

susceptibility, in 1996-'97, MIC-50s, M C 90s renai ned

constant across the various penicillin susceptibility

stratifications.
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In terms of percent susceptible, these
were essentially the same nunbers for all of the
different stratifications. In '97-'98 and ’98-’99,
MIC-50s, .5; MIC-90s, 1. W see here that, again,
there was 99.7 to 100 percent susceptibility in r97-
'98, and in ’98-'99 it's 99.0 to 99.6 percent
suscepti bl e.

If we look at the 25 levofloxacin
resistant strains of Strep. pneunoniae in the |ast
year of the Trust studies, this represented .6 percent
of the 4,296 isolates that we had. These 25 isolates
cane from 18 out of 96 hospitals. Qoviously no
hospital contributed a mgjor proportion of these
i sol ates.

The hospitals that had the |evofl oxacin
resistant isolates in 1997-’98 showed no resistance in
r98-'99. Those hospitals that had resistant isolates
in '98-'99 showed no resistance in '97-'98.
Therefore, we did not see any clustering of
| evofl oxacin resistance from the two years of these
Trust studies.

Dr. Witney addressed the paper in the Ne

England Journal by Dr. Chen and Lowell and the

Canadi an Surveillance Network, and 1'd like to give

you a slightly different perspective of that study.
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The first set of isolates fromthat study
were reported in 1994-'95 respiratory season, reported
in AAC in 1996. At that tine, there were
approximately 1,100 isolates that were identified.

In this particular population, there were
four isolates that had MICs greater than four to
| evof | oxaci n. Total susceptibility was 99.6 percent
to |evofl oxacin.

If we look at the latest data that were in
the New England Journal article, there were 7,551
isolates, approximately seven tinmes the nunber of
isolates that were reported in this initial study.
Twenty-five of these isolates were resistant to
| evof | oxaci n. Seventy-five of them were resistant to
ci prof | oxaci n.

The paper that is entitled "Increase in
Fl uor oqui nal one Resi stance,” as noted by Dr. Whitney,
is based on ciprofloxacin MICs greater than four. If
we look at the data for |[|evofloxacin, the percent
susceptibility has not changed from the initia
reporting in this particular set of isolates.

W have conducted surveillance studies
t hrough the Trust studies throughout the world, and if
we | ook at all of the countries, with the exception of
Hong Kong, we see 99 to 100 percent susceptibility
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t hroughout the world in ternms of |evofl oxacin.

However, this study from Hong Kong that
was reported last spring in AAC by Dr. Ho, et al., we
have found out recently represents a clonal outbreak
of ten isolates out of this 181 that are |evofloxacin
resistant. Overall, however, there is still a 95
percent susceptibility to |evofl oxacin.

So throughout the world we are seeing that
there is still a very high susceptibility to
| evof | oxaci n.

Perhaps the question about the use of
l evofloxacin and the possibility of i ncreased
resistance is exenplified by these sets of data from
Japan. This shows the nunber of qui nal one
prescriptions in Japan from 1993 to 1998
Levofl oxacin began to be sold in 1994. Q profloxacin
and ofl oxacin were sold prior to that tine. At this

time levofloxacin is the largest selling quinalone in

Japan.

However, if we look at susceptibility we
see that there are still 99 percent of the Strep.
pneunoni ae i sol ates t hat are susceptible to
l evofloxacin even with the increased wuse of

| evofl oxacin in Japan.

I'd like to finish by talking a little bit
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about sone of the aninmal nodels that have been done
wi th |evofloxacin and Streptococcus pneunoni ae. \Wat
we see is that there have been a nunber of studies in
which there were |lower respiratory infections in nouse
nodel s. There have been at |east four different
studies in the literature show ng that |evofloxacin
significantly decreased the CFUs in lung tissue
conpared to an untreated control

The one study that | want to go into sone
detail about is a study by Vesga and Craig show t hat

| evofl oxacin was efficacious in Streptococcal thigh

i nfections.

In this set of studies neutropenic and
normal mce were exam ned. There was one strain of
penicillin internmedi ate Streptococcus pneunoni ae and
seven strains of penicillin resistant Streptococcus

pneunoni ae.

This is a set of isolates show ng the dose
response of |evofloxacin that was adm nistered every
six hours against Strep. pneunpbniae in the nurine
thigh nodel, again, reported at Vesga and Craig at
| CAAC in 1996.

As you can see, there is a dose response
that was seen both with the neutropenic mce and the

normal m ce.
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Perhaps nore inportant in this nodel was
t he pharmacodynani ¢ exam nation of the data. Here we
see a plot of the AUC over MC and the drop in the |og
CFU per thigh at 24 hours.

The line that is drawn here represents a
static effect, and if we |ook at the normal nice here,
the static effect occurs at an AUC over MC that is
slightly higher than 20.

If we look at a nore stringent set of
criteria and use a one log drop, at this point the AUC
of MC is approximately 30. So we are seeing efficacy
in this nodel with an AUC over MC in the range of 20
to 30.

The implications of this for the hunman
phar macoki netics then show that in the static nodel an
AUC over M C greater than 20 should predict efficacy.
In normal humans, the 24 hour AUC is 54.

If we use our MC if two mcrograns per
mL, which is the break point for |evofloxacin, then we
see an AUC over MC of 27, which is well within the
range of the 20 to 30 that we had predicted fromthe
nouse nodel .

Using an MC of one, which is the MC 90
fromthe Trust data, we have an AUC over M C of 54,

The conclusion of the poster or of the
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presentation at | CAAC was that |evofloxacin would be
ef fective against PRSP infections in hunans.

So in conclusion then we see that
penicillin resistance is increasing. H gh Ievel
resistance requires two mutations that are unrel ated
to penicillin resistance.

W see a slow devel opnent of resistance
conpared to ciprofloxacin. W see greater than 97

percent susceptibility to levofloxacin in nost of the

wor | d. Levofloxacin is equally active in vitro
agai nst penicillin resi st ant and suscepti bl e

St rept ococci .

And in murine nodels wth penicillin
resistant Strep. pneunoniae, we see efficacy with an
AUC over MC ratio of greater than 20, and | think
this is a good point for ne to lead into Dr. Corrado,
who will show that these predictions will hold out as
we go into our human nodel .

DR CORRADO Thank you, Karen.

| think probably 1'd like to begin by
reviewing a little bit about the history of these
organi sms, penicillin resistant pneunococci.

They were first described in Papua, New
Qui nea in 1967. I think nost of us were ignorant of
this at the tinme, but our eyes really were opened w de
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and rai sed our eyebrows when we heard about the cases
that cane out of South Africa in the late 1970s from
gold m nes.

And at that tine | think all of us were
kind of hoping that this was going to be a novelty.
It would go away. Strep. pneunp. was supposed to be
a behaving son that we could deal with. W understood
it.

It wasn't the case because in the '80s it
becane very apparent that in Europe there was a clear
increase in the reporting of these organisns, and at
that tine | think we knew it was just a natter of tine
when it would be in North Arerica. W just hoped it
would take a little bit longer period of tine.

And as you've heard today, in the early
1990s we began seeing fully resistant pneunbcocci in
the United States, and in the md-1990s to late 1990s,
t hese have been increasing steadily.

The fact is that penicillin resistant
Strep. pneunoniae lives anobng us, is pathogenic, and
we need to consider our therapeutic options.

Why consider |evofl oxacin? well, as
you ' ve  heard, the overwhel m ng percent age of
pneunococci have remai ned susceptible to |evofloxacin

after 15 years of quinalone use in this country.
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There is no nechanistic |inkage between
susceptibility to penicillins and quinalones wth
respect to pneunococcus, and it is potentially true
that use of Levaquin could decrease the anount of
vanconycin we need to use for these organisnms with an
attendant benefit there.

Finally, the use of |evofl oxacin, because
it is conpletely bioavail able when given orally, could
decrease the nunber of hospitalizations, and at first
bl ush, the benefit that could be derived there would
be by decreasing hospitalizations, we decrease the
burden of cost on the community.

But there's a second one. Pneunococci can
be nosocom al pathogens, and to decrease the nunber of
fully resistant pneunpbcocci comng into the hospita
coul d decrease nosocom al transm ssion anong our nost
debilitated people.

Wiat |I'd like to do for you today is
di scuss the data for levofloxacin the way | would |ike
to hear it in the information as regarding four
di stinct areas.

One, what is the pharmacokinetic profile?
That's inportant because a drug needs to get to the
site of infection and it's got to carry a big stick.

If it doesn't get there in sufficient anount of
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quantity or activity, it's not going to be credible.

Unfortunately, | can renmenber using drugs
like colistin for therapy of Pseudononas aeruginosa
pneunonia, a drug that stayed in the vascular tree,
but didn't get into the lung tissue, and we had
abysnmal , high percentage of failures with Pseudononas
aer ugi nosa pneunoni a. So the drug has to get to the
site where the infection is.

Secondly, what is the intrinsic activity
of the drug and what is the clinical data for
resi stance potential? Proof of the pudding is al ways
in the eating. So we're going to share with you the
data on efficacy fromclinical trials.

And lastly, as inportant as any is the

safety profile of the drug.

Now, 1'd like to share with you at this
time -- you nmay be wondering why |I'm here since |'m
not with the conmpany. It's not just because |I'm
anot her pretty face. It's because | knew the data,

and |'ve been around the block two or three tines,
maybe four times, and | renmenber a drug that | used

frequently in the late '60s and the early ’70s,

cephal ot hi n. It was a great drug at that tine. It
was a cephal osporin, and because |'m not the nost
brilliant guy in the world, | conpartmentalize things.
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| said | understand cephalothin, and this

is a cephal ospori n. Ther ef or e, I under

cephal osporins, and cephalosporins don't cross the

bl ood-brain barrier. Wll, | was wong. W' ve becone

known that nost cephal osporins cross the bl ood-brain
barrier. Cephal ot hin doesn't.

| also becane aware of the fact that if
you use a beta lactem you can select your beta
| actemase el aboration, and | thought any beta |actem
will do that, and | have some to find out that sone
beta lactens are nmuch better at that than others.

And so within a class sone drugs can
engender resistance nore and sone drugs are
distributed differently, and |I think we need to | ook
at each drug independently, and that's what |'m going
to do for you now with |evofl oxacin.

And |'m going to do that first on the
phar macoki neti c dat a. I"d Iike to show you data that
you will see from the package insert of |evofloxacin
and from data published by Drusano, et _al. These are
the data that you frequently see quoted. They are
data in normal, healthy male vol unteers.

And what one will see is an average Crax
of about 6.4 mcrograns per mlliliter, an AUC of

around 54 to 55, and a half-life of about seven hours.
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It's inportant to look at these data
because when you see the data that are used to predict
phar macodynam cs from animal nodels, these are the
data that are typically used to derive AUC to MC
ratios and Crax to MC rati os.

Wat we observe, however, in patients

treated, in some 270-odd patients treated, is that the

Craxes ten to be higher in ill people. The area under
the curve tends to be larger as well, probably ow ng
in sone part to the fact that ill people are sonewhat

nore debilitated, somewhat smaller in size, but also
to the fact that creatinine clearances in these
volunteers are up around 130 cc's a mnute, and in
these patients are less than that, 70, 90 and the
like.

So we do see higher levels for Crax in
patients and hi gher area under the curve.

That's plasma dat a. What about |ung
tissue since the overwhelmng najority of pneunococci
even for people who have bacterenm c pneunococcal
pneunoni a, nost of the organisns are in the |ung?

Wll, these are data fromlung tissue from
bi opsy or |obectony, and what the data show you, the
red dots are lung tissue -- the yellow are the

simul taneous plasma -- is that we tend to see
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| evofl oxacin in about twofold higher levels in the
lung than in the plasma, but these data are often
criticized because the bacteria are not throughout the
lung, and this is honogenized lung tissue.

What is the neaningful date? Wat about
the data in the fluids that are bathing the broncho
al veol ar space? That's where nost of the pneunobcocci
are, and to sone degree wthin the alveolar
macrophage.

So to that end a study was conducted which

shows the following data, and | think this is very
interesting data to review This shows vyou
| evof | oxaci n, and this trial took volunteers

under goi ng BAL, bronchoscopy, and a 500 mlligram dose
of ~ciprofloxacin was given twice a day, a 500
mlligram dose of |evofloxacin once a day, and after
three days of therapy, bronchoscopy was perfornmed, and
these are the data derived from them

Four hours after the last dose of
ci profl oxacin or |evofloxacin you see that the OCmax
for levofloxacin is still higher owng to the fact
that it has greater bioavailabilitythan |evofloxacin.

Twel ve hours |ater, however, the plasma
| evel s of |evofloxacin are still higher than those for

ci profl oxacin at four hours.
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The nost inportant thing from this data
is, however, |I'm going to ask you to renenber this
nunber for ciprofloxacin, the average |evel at four
hours being a little bit above two m crograns.

Wen we |look at the endothelial 1ining
fluid levels, we see that, in fact, for ciprofloxacin
those levels are lower than the plasma |evels at the
sane tinme, but for I|evofloxacin they' re about twofold
hi gher than the plasma |evels, showing a differential
distribution into the pul nonary tree.

Now, are the exact nunbers of m crograns
inportant? This is an n of four patients in each of
these groups of 12 patients in each one. Wat's nost
important is the relative relationship fromplasnma to
lung and fromdrug to drug.

We still see that levofloxacin has
appreciably higher levels 12 hours after in this
lining fluid than ciprofloxacin even just four hours
after.

And in the alveol ar macrophage, inportant
because it's the obligation of rmacrophages to
phagocyti ze pneunococci, but they are want to have
| arge capsules and don't cooperate in their own death.
So we want to know about the ability for these drugs
to get into the alveol ar nacrophage, and qui nal ones do
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tend to get into intracellular tissues quite well, but
once again, we see this disparity for |evofloxacin
havi ng significantly higher |evels.

Now, these data you've heard already from
Dr. Bush sone of the information from the Lacy data.
I want to show you a little bit nore and describe
other things that they found. G prof | oxaci n,
| evofl oxacin, anpicillin, the four isolates. Thi s
shows you the peak to MC ratio, the AUCto MC rati o,
and the nunber of organisnms that were still viable in
their hollow fiber -- using their hollow fiber
techni que at 24 hours and 48 hours.

W see for ciprofloxacin there was sone
growmth for one of the isolates even at 24 hours and
for three of the four at 48 hours, and we did see
resi stance develop in all four of these.

For anpicillin, an excellent drug for
pneunobcocci, we see that at 24 hours there was a
significant drop of three logs or nore, and at 48
hours no grow h. The detection ability here was 100
CFUs per mL.

For |l evof | oxaci nwe see simlar reductions
conpared to anpicillin, and we see that for one of the
isolates there was still continued reduction at 48

hours with a resulting MC being identical to the
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progenitor isolate, and in three of those, sterility,
the detection here being a little bit better than for
ampicillin, detection down to ten CFUs per mL.

And what we | ook at and see here is that
the AUCs to MC ratio associated with this appears to
be sonmewhere between 14 and 29, as would have been
predicated by the Craig data, and the Cmx to MC
rati o somewhere between 2.9 and 1.4. Let's call it
three for the sake of argument.

W know that for G am negative bacteria
the AUCto MC ratio that's inportant appears to be at
around 120. For Gram positives, such pneunobcoccus,
t hat answer appears to be sonewhere between 20 and 30.

W also know that as you approach four
G am negatives, 120 as a ratio for AUC to MC, and for
the Gram positives around 20, that the efficacy rate
is exceedingly steep as you approach that nunber.

Furthernore, when you reach that nunber
the continued efficacy begins to flatten out such that
the difference for Gampositives in AUCto MCratio
of ten to 30 is greater than the efficacy between 30
and 50.

Recalling then in our patients that an
AUC, a plasma AUC of 72.5 was the mean, for organi sns

with an MC of two, that is, the break point for
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| evofl oxacin, we have an AUC to MC ratio above 36,
wel | above the 30s, certainly well above the 20.

W also recall that in the surveys, the
| arge surveys, 90 percent of pneunococci have an MC
to levofloxacin of one. In our clinical trials, which
I will show you in a second, at an MC of one 85
percent of our pneunobcocci were at that MC or | ower.

And so if we look for 85 percent of the
pneunococci, the ratio of AUC to MC would be 72.5.
The ratios of Chax to MC will also be, using an MC
of two, be approximtely 4.4.

We can concl ude t hen on t he
phar macoki netics of |evofloxacinthat it achi eves very
high plasma levels and that it achieves even higher
intracel lular and ELF | evels.

Also the plasma AUC to MC ratio for
| evofloxacin is in the optimal range, exceeding 30 for
all pneunobcocci wth an MC or tw or lower to
| evofl oxacin, and that the cmax to MC ratio easily
exceed those predicted to retard resistance.

I'"'d like to now go through sone of the
clinical efficacy data. These are the studies that
were conducted and formthe basis of the data | wll
be presented for you today.

There were three studi es conducted in the
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United States for the original new drug application
One of those was a random zed conparative trial, and
two were open, nonconpetitive trials.

In addition, there was a single, double
bl i nded conparative trial conducted in Europe.

At this time, these were all conducted, as
you will see, up to between the years of 1992 and ' 96.

Addi tional study was conducted, which was
a large, prospective, nonconparative study to garner
nore data with respect to penicillin resistant
pneunococci, and other studies in severe community,
moderately severe to severe community acquired
pneunonia were also conducted, two of which are

random zed, conparative studies and one nonconparative

st udy.

Before we get into the data, | think it's
inmportant to review sone data by Canpbell. Canpbel
| ooked at the risk factors for having a penicillin
resi stant pneunococci, and these are what Canpbell

reported, and these are well known to us.

Most of these were not restricted fromthe
protocols that |'ve just shown you. However, there
are sonme caveats | would like to apply for these four

Subj ect s who had received recent
anti bacterial therapy were excluded fromthe clinical
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trials unless they had received at |east 72 hours of
therapy and were clearly failing previous therapy.

Subjects who had HV disease were not
excluded unless they had CD-4 counts below 200. Al
children were excluded from our trials, and because we
were studying community acquired pneunonia we excluded
people who were hospitalized or recently discharged
fromthe hospital

And so there are sone people who were at
risk to penicillin resistant pneunococci that we did
exclude fromour trials for various reasons.

Here are the trials again, and they show
you the nunber of subjects enrolled, and we enrolled
over 3,900 patients in conmunity acquired pneunonia.
It shows you how nmany receive |evofloxacin, about
3,000 of them how many had a pneunococcus; how nany
of those were internediate susceptible pneunobcocci
and how many of them were fully resistant.

W had hoped to obtain nore. W didn't.
It wasn't through lack of effort, | think you can
tell.

What were sone of the reasons that that
may have occurred? \Well, |[|'ve already gone through
the fact that some patients who had risk factors for

pen. resistant pneunococci were excluded fromtrials,
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and certainly largest anong those are the pediatric
popul ation where we see significantly nmore fully
resi stant pneunococci than in adults.

And the fact is that while 40 percent of
our data was derived in the early to mid-’60s, only
about 28 percent of our fully resistant pneunpbcocci
and 17 percent of our internediate occurred during
that time. So as we had gone out later into the '90s,
we were accruing a higher percentage of fully
resistant and internmedi ate pneunpcocci

A little bit about our subjects. These
are the denographics. As you can see, 41 percent were
wonen. Thirty-four percent were over the age of 65,
were 65 or older. The nean age, however, was 55, and
the range in ages was 18 to 91.

Thirty-nine percent of the subjects
enrolled were classified as having severe pneunonia as
judged by the following criteria. If they had
bacterem a, diastolic pressure of less tan 60, using
pressors, alterednentation, intubated andventil ated,
or had a baseline respiratory rate of greater than 28,
any one of those criteria would have been judged to
have been a severe cause of pneunoni a.

Now, in the clinical trials what was the
susceptibility of the pneunbcocci that we encountered
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and how does that conpare to what we've seen in the
very large surveys?

Here are the data. This shows the
cumulati ve susceptibility to |evofloxacin by MC for
suscepti bl e pneunobcocci to penicillin, penicillin
internmediate, and the resistant pneunococci. Ther e
are 22 here because they also include organi sns that
were treated with a conparator.

And we can see that 85.7 percent of these
organi sms had an MC of one or less and 99.7 percent
two or less, alnobst superinposable on the survey data.

Furthernore, we can see that there is no
difference in what the MC is going to be to
| evofl oxacin based on the penicillin susceptibility.
| ndependent vari abl es.

That's not true though in our trials for
ot her drugs. This shows the percent that were
susceptible to other drugs from anong the isolates
that were tested, and you can see that 50 percent of
these fully resistant pneunbcocci were susceptible to
erythronycin, 50 percent to azithromycin, 39 percent
to clarithromycin, 50 percent to sulfa trinmetheprim
and 28 percent to ceftriaxone, all of them being
susceptible to |evofl oxacin.

We can, therefore, statethatpneunococcal
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susceptibility to levofloxacin has been consistently
high over the 15 years of quinalone use in this
country. There is no mechanistic cross-linkage in
resi stance between quinalones and penicillins.
Currently greater than 99 percent of pneunococci
within the United States are susceptible to
| evofl oxacin, and our clinical data and the survey
data both support the contention that organi sns that
are penicillin resistant are just as likely to be
| evofl oxaci n susceptible as organisns that are fully
susceptible to penicillin.

Now, all of the data that |1'm going to be
presenting to you here on efficacy is based on
subj ects who received a single 500 nilligram dose of
| evofl oxaci n once a day. They either received it as
an 1V dose and then were converted to oral or received
oral dose entirely.

Those who received |V |evofloxacin
typically received one to three days of |evofloxacin
t herapy before conversion to oral |evofloxacin.

These data showyout he efficacy outcones,
both clinical and mcrobiologic efficacy based on
susceptibility to penicillin. As you can see, there
are 160 fully susceptible pneunpbcocci to penicillin,

and 155 of those were successfully treated with 155 of
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the cases having mcrobiologic eradication, for a
success rate of 96.9 percent both clinically and
m crobiologically. Anmong the internediate there were
a4, all of them successfully treated both clinically
and m crobiol ogical ly.

And anong the 14 of 18 cases that were
eval uabl e anong the fully resistant pneunococci, al
14 were successfully treated.

Now, regrettably 34 cases had their
pneunococci that were not tested to penicillin, but
among those 34 all of them were successfully treated
once again.

Qurtotal experience then forlevofloxacin
is with 252 cases of pneunobcoccal pneunonia and 247 of

t hem were successfully treated.

Now, | would like to | ook at the database
on severity as well. So what |'ve done for you here
is broken down the data not only by penicillin
susceptibility, but by severity of illness as well,

and as you can see, for the fully susceptible,
penicillin susceptible pneunococci, the efficacy
whether in mld to noderate di sease or severe disease
i s basically superinposable, and when we get into the
internmedi ate resi st ant and t hose wi t hout

susceptibility to penicillin, we see that efficacy is
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uni form regardl ess of severity of illness.
The other thing | would like to see is
what about the bacterem c cases. There were 655.

Anmong the 55 that had Dbacteremc pneunobcocca
pneunoni a, 29 of them had a fully susceptible
pneunpbcoccus, all 29 successfully treated; Si X
internediate; six fully resistant; and 14 with unknown
susceptibility.

All 55 cases of bacterem c pneunococcal
pneunoni a were successfully treated. Al 55 of them
had their organisns proven to be sterilized based on
repeat blood cultures at the test of cure post therapy
visit.

If we were to review then the data for
severely ill patients and bacterem c patients, we see
99 patients had severe disease regardless of
susceptibility, 96 of them successfully treated for a
97 percent success rate, and anmong the subconponent of

these that had bacteremia, all of them successfully

treated

Let's look at the bacterema cases in a
little bit nore detail. This shows you the age, the
gender, the MC to penicillin, the MC to

| evofl oxacin, and their outcones. Only one had an MC

above two to penicillin. Several had MICs of two, and
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we can see that they were all successfully treated,
and again, their susceptibility to levofloxacin is
entirely independent of their susceptibility to
penicillin.

If we ook at just the cases with fully
resi stant pneunococci, whether they were bacterem c or
not, in a little bit nore detail, again, we see the
wi de range of ages, pretty simlar distribution in
gender. These are the sites of infection, the MICs of
the organism Again, susceptibility is independent of
the penicillin susceptibility, and all 14 of these
successful ly treated.

One of the questions | would want to know
is you had five failures anong the total popul ation of
pneunococcal pneunonia treated by |evofloxacin where
the failures were all at the breakpoint of two. Now,
these are the data by outcone by MC to |evofl oxacin,
and you can see there were 30 cases with an MC of
two. Al 30 of these were successfully treated. In
fact, we had one failure at .25, one failure at .5,
and we had three failures at one. So they weren't at
two, and in fact, this is predicted by the animnal
data, pharmacodynam cs.

An MC of two gives you that optinal

range. A Cmax to MC of 4.4 and AUC to M C of around
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37, and because at that point it really flattens out,
the probability of seeing a difference in outcone for
organisnms with an MC of two or .5 becones vani shingly
| ess conmmon to the point where it would take a huge
study to see any difference between those.

So these data are predicted, and we are
very confident that this represents what we woul d see
if there were 100 cases that would be conparable jnp
efficacy to these other MICs.

The clinical summary then would be that 98
percent of patients wth pneunbcoccal pneunonia were
successfully treated; that susceptibility in our
clinical trials to levofloxacin is independent of
penicillin susceptibility.

Response to levofloxacin therapy is
i ndependent of penicillin susceptibility. It’'s
i ndependent of severity, wth 82 of 85 severely il
patients being successfully treated, and that in
total, 247 of 255 cases were successfully treated with
500 milligrams once a day of |evofloxacin.

Al'l 14 of our fully resistant pneunpcocci
were successfully treated, whichyou' dpredictbecause
there's no bearing on the -- the penicillin
susceptibility should have no bearing on |evofloxacin
efficacy, and in total, of that nost inportant
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popul ati on, the bacteremc, 55 of 55 bacterenmc
pneunococcal pneunmonia cases were successfully
treated.

Now, the first rule in medicine is "primam
non nichere," and what |1'd like to show you now is the
saf ety data because the safety data is part and parcel
wi th how a doctor chooses a drug. It doesn't benefit
you much that one of the first things | learned in
reading X-rays as a young house officer seeing these
stippled pelvises of men and | |earned that sonetines
if you spend an evening with Venus, you spend a
l[ifetime with Mercury, and we want to know what
benefit we're doing with patients when we give them
t her apy.

So now I'Il show you the safety data for
l evofl oxacin. Wt | would want to know first is what
are the adverse events |'d likely see wth
| evof | oxaci n. To do that, what |'m now show ng you
are all adverse events considered by our investigators
to be drug related that occur with a frequency of one
hal f of a percent or higher, and there are a total of
four.

This is any adverse event. These are the
conparators, and | wll share with you that the

conparators are primarily beta lactens wth a
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smattering of nacrolide and to a much |esser degree
qui nal ones. The majority of these are beta | actens,
primarily cephal osporins, but also penicillins.

This data for |evofloxacin are the data
from these conparative trials. So it gives you a
head-t o- head comparison, and then | show you here the
expanded database for |evofloxacin, adding in the
additional cases that were in nonconparative trials so
that you see the full database.

There was sonewhat nore patients in the
conparator that had any adverse -event that was
consi dered drug related, but when we get into the four
conmon ones that occur with the frequency of a half a
percent or nmore for levofloxacin, and | chose it if it
were either a half a percent here or here, we see that
they're pretty simlar. There's a little bit nore
diarrhea in the conparator, a little bit nore
vaginitis in the conparator, but by and l|arge they
| ook pretty nuch alike.

That's for drug related, but sonetines we
really need to |ook at regardless of drug relationship
because one can never be sure what's truly drug
related or not, and what |'ve chosen for you are
adverse events that people really talk about when they

tal k about qui nal ones.
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The first are seizure activity, and you
can see that we had three in the conparative group for
| evof | oxacin. They are by and | arge across the board
simlar between, once again, |evofloxacin and the
control

| do want to point out two things though.
| want to point out this one case on | evofl oxacin
whi ch occurred in the conparator, in the conparative
trials and QT prolongation. For this patient with
hepatic coma, this patient had an antecedent history
of hepatic coma prior to comng into the trials; had
endstage | iver disease at entry into the trial; and
had a G bleed during the trial. The investigator
t hought the G bleed was the cause of the hepatic conma
and considered this to be unrelated to |evofl oxacin,
but we did have one case.

For QT prolongation, we had none, but 1711
tell you about what data we do have in eval uating
patients. There were 150 patients who had either
Hol ter monitor or an EKG done prospectively as part of
the clinical trial. Ei ghteen of those had Holter
moni tors.

O those people who had EXGs, EKGs were
done at baseline and then between zero and two hours

after the dose. So it would be at around the peak of
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t he | evofl oxaci n.

There were, in those 150 patients, no
epi sodes of QI prol ongation.

Next .

Now, there are, as you' ve heard, 100
mllion prescriptions that have been witten for
| evofl oxacin worldwide, and ten million of those in
the United States. Just globally I can tell you that
the post marketing safety profile of |evofloxacin
| ooks to be consistent with what we've seen in
clinical trials, but 1'Il show you sone data on
reporting rates.

What |'ve chosen here is to just give you
Arerican, U S. reporting rates, and that's because
reports, post marketing reports occur nmuch nore
frequently in the United States. If we were to use
the other, it would be 30-fold lower than this. So
I'm going to concentrate just on American rates.

As you can see, the rates are unconmon.
They are less than one in a mllion for nost of these,
and |'ve chosen the adverse events or the reports that
| thought would be of nost interest to you.

As is always the case with post marketing
reporting, we don't know anything about dr ug

relationship. They're all reported regardl ess of what
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drug rel ationship m ght be.

W can then sumarize the safety data as
follows. Levofloxacin's safety profile appears to be
simlar to the conparators which were primarily beta
|actens and to a | esser degree macrolides, and at the
post marketing safety profile after about 100 mllion
prescriptions closely mrrors what we've seen in our
clinical trials.

Finally, | wll conclude with ny globa
observati ons. Levofl oxacin is hi ghl y and
differentially distributed to inportant pul nonary
tissues. The safety profile of levofloxacin is well
known, and it's simlar to beta lactens and
macrol i des, and when given as a 500 milligram dose
once a day, it's effective in treating pneunococca
di sease regardless of its penicillin susceptibility
and regardless as to whether or not it was involving
severe pneunonia or bacterem c pneunoni a.

At this time | would like to turn the
podium over to Dr. Medeiros, who wll give us a
clinician's perspective.

DR MEDEI RCS: Thank you, M ke.

I'1l1 be nmercifully short. I'm a
practicing infectious disease clinician at a teaching

hospital in Providence, Rhode Island, and | only have
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two slides.

(Laughter.)

DR MEDEI ROS: The point | want to nmake is
to kind of enphasize what the clinician is facing now,
and | do consider it sonewhat of a dilemm,
particularly when faced with severely ill, seriously
ill patients who come in with pneunonia. Very often
they're elderly, and they can't cough very well, and
we can't get enough sputum So we end up with no
definitive pathogen isolated.

The clinical m cr obi ol ogy | abor at ory
reports that about 27 percent of our pneunococcal
isolates are resistant to penicillin, and as we saw
fromDr. Wiitney's data, the proportion of these that
have MICs over one in the fully resistant category has
been increasing every year.

As we saw from sone of the earlier data
they're often resistant to macrolides andtrinetheprim
sul fa, and the tetracyclines we don't usually consider
in hospitalized patients.

W worry about chlanydia, nycoplasng,
legionella, and there's no truly quick way to excl ude
that, certainly not imediately.

So our treatnent options are limted. So

what does the clinician do? And that's ny next slide.
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Wll, a common default is to use third
generation cephal osporins and a nacrolide. If the
patient's allergic to penicillin, then vancomycin gets
used.

When | put on ny hospital epidemologist's
hat, | worry about the ecological inpact of these
options. Extensive use of third generation

cephal ospori ns has been docunented to enhance
sel ection of extended spectrum beta |actemases in nany
hospi tal s. W have a significant problem as do nost
hospitals in the country wth vancomycin resistant
ent er ococci .

As soneone said, this issue of resistance
is like a balloon. You squeeze it in one place and it
conmes out the other, and I'm not sure we know fully
how to bal ance the use of these different antibiotics
to mnimze that overall.

So this is a consequence, and ny basic and
| ast point is that we have a need both clinically and
epidemologically at this point in tine, now, for
alternative antibiotics.

And with that 1'Il turn the podium over to
G aham Burt on.

DR. BURTON: M . Chairman, |adies and

gentlenmen, you ve seen a lot of data, and | think
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there are sone points I'd just like to reiterate from
our presentation this afternoon relating to this whole
subj ect .

The first point here I'"mnot going to say
agai n. It’s, | think, an accepted observation

But | would like to reaffirm that the
pneunococcal clinical isolates that we have identified
are susceptible to levofloxacin, and this applies to
whet her or not those isolates come from North Anerica,
Europe, Japan, and that |evofloxacin, as we've shown
you today, and we hope we've convinced you, is equally
active in vitro against penicillin resistant and
suscepti bl e pneunococci .

It is hi ghly and differentially
distributed to inportant pul monary tissue and fl uids,
and it is highly effective in treating penicillin
intermediate and resistant pneunococci, including
those patients wth severe pneunonia and those
patients with bacterem c pneunoni a.

The safety profile of this antimcrobial
is well known and simlar to beta lactens or
macrol i des, as we've denonstrated from our clinica
trials, and our post mnarketing experience suggests
that there are no untoward events occurring in use of

this product.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

248

May | just finally remnd you what our
suppl enental new drug application is here for. We' d
like to add the words to the pneunbcoccal pneunonia
treatnent indication to include penicillin resistant
and internedi ate strains.

Thank you very much.

DR RELLER Thank you, Dr. Burton, and
also to your colleagues for a clear, succinct, but
conpr ehensi ve presentati ons.

W'd now |like to have the entire
presentation open for full discussion of the issues,
and, Dr. Burton, you could help by directing the
gueries to the appropriate person on your team

Questions? Celia.

DR CHRI STI E- SAMUELS: I''m concerned,
again, that all children were excluded from all of
t hese studies, recognizing that the CDC data just told
us that children represent one of the highest risk
groups for drug resistant strep. pneuno. disease and
col oni zati on.

This is also on the background of two
recent reports from the Gncinnati Children's Hospital
whi ch described a recent increase in the incidence of
aggressive necrotizing pneunococcal pneunonias wth

| ung abscesses and pl eural enpyermas in previously
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heal thy children fromthe community. These illnesses
were associated wth drug resistant and drug
susceptible strains, and in the drug resistant group
these children tended to be bacterem c and tended to
be younger at the tine of presentation.

The disease also carried a high norbidity
and a lot of concern. There were al so anecdotal cases
from all over the country, from other hospitals as
wel | .

So the questions | have for the group this
eveni ng woul d be:

One, did you see this kind of presentation
in your adults with this disease? In other words, did
you see necrotizing pneunpnias Wth abscesses and
pl eural enpyemas in your adults?

How was severity of illness defined?

And also, in the studies by Kahn and by
Bruggemann, did they evaluate the concentration or
penetration of |evofloxacin in the pleural fluid, in
addition to lung tissue and al veol ar nacrophages?

Thank you.

DR CORRADO I'Il try to -- remind ne the
questions if | don't renmenber them all.

The last one 1'Il take first. None of

those subjects |I'm aware of had pleural fluid. So
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there were no pleural effusions to tap and to measure
the |evels.

The question about the presentation in our
patients, did any of them have necrotizing pneunonia
or lung abscess? One patient did have an enmpyema and
a pericarditis, but there were no other cases which
were simlar to that which you' ve described in
children

And | apol ogi ze. I don't renenber the
third question.

DR CHRI STl E- SAMUELS: How did you
eval uate severity of illness?

DR CORRADO Severity? Severity was
determ ned or defined, a case was defined as severe if
the patient had altered nmentation, if the patient had
a diastolic pressure below 60, if they were intubated
and ventilated, if they had bacteremia, or if they had
a baseline resting respiratory rate of greater than 28
breat hs per m nute.

In the nmost recent studies we've used the
FINE score, and FINE scores of 70 to 91 are consi dered
noder at e and above 91 would be Cass |V, as noderately
severe, and then above 120, | believe, being severe.

DR RELLER Dr. Burton, you categorized

and this cane across at nultiple tinmes, the efficacy
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according to susceptibility to |levofloxacin and what
t he correspondi ng categorization was having to do wth
beta | actem susceptibility.

From the subset of patients who were in
conparative trials that received a beta | actem al one,
do you have from those data the side benefit of what
the efficacy was by MC for, for exanple, ceftriaxone
or penicillin?

DR. BURTON. Dr. Corrado.

DR CORRADO Thank you, Dr. Reller.

W do have that. I hope to be able to
find that. I can speak to it while 1*m | 0oking for
it.

There were five cases that were treated
with the conparator, all of them successfully, but
none of themreceived a single drug. They received a
macrol i de plus ceftriaxone, and as | recall, Slide
151. Found it.

Four cases. | beg your pardon. This was
the source. This was the MC to |evofloxacin, the MC
to penicillin. This one had an MC -- received
azithronycin, had an MC of greater than eight, but
al so received ceftriaxone, the MC to which was two.
Thi s pati ent recei ved chl oryt hronycin with

ceftri axone. You see the MICs to both. This was
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eryt hronycin, MC of four; ceftriaxone of one;
erythromycin, .03, MC of one.

Here is the co-norbidity in those
subj ect s. So none of them received nonotherapy wth
the beta lactem and all of them received at |east one
drug to which the organi sm was suscepti bl e.

DR. SOPER: M ke, what were the total
nunber of penicillin resistent Strep. pneuno. that you
have experience with with |evofl oxacin.

DR CORRADC Ei ght een

DR RELLER: Dr. O'Fallon.

DR O FALLON: Vell, | wasn't exactly
overwhel ned by seeing 14 cases, and if this is such a
-- | mean 14 doesn't tell us a whole |ot. If this is
such a big problem why was it so hard to get 14 and
why couldn't we see a whole |ot nore?

DR CORRADC I'd like to comment on the
fact that 14 is not a whole |lot of data. If the
susceptibility to levofloxacin is independent of the
penicillin susceptibility, one may legitimtely | ook
at the entire database en nmasse for pneunobcocci, and
you have a database of 252 and 55 bacterem c cases,
and that is a robust database to say this drug works
f or pneunobcoccus.

And furthernore, if the MC is two, |
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dynam c data, the human dynami c data, and
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If it's a
the aninma

the clinical

data, that supports the fact that it would work.

Wth respect to the second question, why

didn't we find nore, it will take a smarter person

than | to explain that to you. It was n

ot from dint

of effort. There were alnost 4,000 people enrolled.

There nmany reasons that
specul ated, and speculation is one thing.
you we did restrict. W did not treat chi

do have a higher rate. W did restrict

peopl e have
| can tell
I dren. They

ot her peopl e

for various reasons that we do. W don't put people

who are hospitalized in trials of conmmunity acquired

pneunoni a.

And because we do these for

t he purposes

of subm ssion, we don't enroll people who have had

other drugs that may be responding because then you

can't evaluate the drug. So that's part
Part of it is certainly the
have 40 percent of our database from 199
when the rates were nmaybe five percent
can't explain nore than that. | just do
But | can tell you this. Th

and they are pathogenic. They do caus
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di sease. Particularly in some patients they do cause
significant norbidity and nortality.

DR MJRRAY: I just wanted to talk a
[ittle bit about that. I"mnot sure if you were at
our mneeting when we discussed this |ast year or not,
but the question was raised at the tine whether in
some ways did this question have to be asked in this
way. |If the drug is approved for pneunococci, there's
no exclusion for penicillin resistant organisnms, and
we don't ask does |evofloxacin or any other drug work
in the presence of a trinetheprim sulfa resistant
pneunobcoccus. Does it work in the presence of -- |
nmean, because when there is an erythromycin resistant
pneunococcus.

So those discussions, we waxed and waned
about that as well, and ny recollection is that there
was a sentinment that if -- and so the question also
came up what would we want to see in terns of data
efficacy to approve a drug for a resistant organi sm

Gven the caveat that the question has
been asked, not did we really think that an indication
needed -- if there had to be one witten because if it
works for pneunpbcoccus it should work for other
pneunococci , but sone of the things that were

mentioned was if it works in non-penicillin resistant
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disease, if there is aninmal data to support the fact

that there is no difference using new Drug X agai nst

penicillin resistant orpenicillin susceptible strains
of that species, and if there are a handful -- but we
didn't define what a handful was -- of true resistant,

severe disease treated with the new drug.

So in sone ways they've -- | nean they
have net those. I still think sone fundanental
questions exist in the sense of how necessary is it to
have a separate indication. |t's |ike you need a |aw
to cover the people that are already included in the
unbrel | a.

DR CORRADO W have soneone with us if
the chair would be interested who may want to coment
on that, Dr. Charles Fogarty from South Carolina.

DR FOGARTY: Thank you.

As to why it's so hard to docunent the
penicillin resistant Strep. that we're so worried
about, on clinical trials, and generally you're
excluding sonmeone who has had recent antibiotic
therapy, and if you skip to your own persona
practice, we frequently run into patients who had
recent antibiotic therapy. They clearly are getting
worse. They're bringing up any sputum and you're not

going to prove that the cause is penicillin resistant
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Strep. pneunp. unless you have a pathogen.

Now, in a couple of the cases that | was
i nvol ved with because they were on the study, because
it was convenient, because they were in the emergency
room where they had a bronchoscope around the corner,
we used the bronchoscope to snake them and indeed
proved what we suspected.

But for the average practitioner, it's
hard to prove that, and for the average clinical
trial, you're excluding a lot of these patients up
front.

DR RELLER Dr. Norden.

DR NORDEN : I have two separate
questi ons. One is for Dr. Bush.

Karen, do you think that based on what
you've told us about the biology of the pneunbcoccus
that if |evofloxacin is used heavily, that quinalone
resistance will enmerge very slowy or noderately,
rapidly, you know, conpared to, say, how penicillin
t ook forever?

And then I'Il ask the second one after
t hat .

DR BUSH. This is something that we have
obvi ously thought about. This is an item that we

obvi ously have discussed extensively. I think our
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best answer is based on the experience in Japan where
t he qui nal ones have been used for over a decade. W
still see very high susceptibility to |evofl oxacin.

We've seen fromthree different in vitro
studies that |evofloxacin selects for resistance |ess
frequently than ciprofloxacin, and ciprofloxacin
certainly has been around much longer in clinical
practice than | evofl oxacin.

Qur hope would be that we woul d not sel ect

for resistance quickly. As a realist we know that
there will be sonme increased resistance if we use a
drug at all. So | think the data woul d suggest that

we would see a slow devel opnment of resistance with
| evof | oxaci n.

DR NORDEN: Thank you.

The ot her question, | guess, is really for
Tony Medeiros.

I think we all face the dilemm of
community acquired pneunonia and what drugs to use,
but if you look at the data that has been presented
and presented very clearly and nicely, | nean, there
are very few cases of penicillin resistant
pneunococcus, and even assune -- truly penicillin
resistant, not intermediate -- and even assum ng that

the true rate is higher because you had so many
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exclusions and so on, it's still a |ower incidence.

And when do you start discarding beta
| actem t herapy and going to sonething |ike quinal ones
whol esal e?

DR MEDEIROCS: Wl l, that touches on the
guestion that was asked before. | nmean, what is the
threshold above which the physician anxiety |evel
demands that you use something nore aggressive?

| don't know exactly how to answer that.
| can tell you that in ny comunity it's there. You
know, it takes a few cases.

About five years ago we had a patient sent
up from Newport who had a neningitis from a
pneunococcal . W' d never seen that in the comunity.
Al'l of the evidence indicated that it was a rare bird
in our comunity, but he got it somewhere and probably
fromone of his kids that went to a day care center
and nearly died.

So the accunulation of a few of those

plus. the laboratory telling us that they now have

somewhere around 25 percent overall, in recognition of
the fact that in the last few years -- and it's in the
last three or four years -- we've been seeing an

increase in the percentage of those with MICs over

one. It's there. The anxiety level is there.
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So do we want to use a |lot of ceftriaxone
and nmacrolides, or do we want to cut down on that and
try to even out the balloon with a little quinal one?

| nmean, not easy questions to answer, but
there is clearly, | think, a clinical need for an
alternative to what we have. W don't trust the
macrolides. W' ve published one case of failure in a
bacterem c patient treated with a nacrolide, and out-
patient who cane in after treatnent with a macrolide
and has a bacteremia, and we're now | ooking at other
cases. W have 11 accunul ated so far

So what do you do? And that's the

physi ci an's di | emma.

DR NORDEN: | think your answer is a good
one, and | don't mean to mnimze the anxiety. |
think we all have it. Just the trouble is now, and
guess |'m stating the obvious, but it's all, again,

sort of post hoc reasoning.

If we knew the organism was penicillin
resistant, it would be easy, but the trouble is we
don't know that for --

DR MEDEIROCS:  Right

DR NORDEN: -- 72 to 96 hours. So one of
t he obvious things --

DR MEDEIl RCS: Right, and then in |ess
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than half of the patients.
DR. NORDEN: Ri ght. W still need an
obviously nore rapid diagnostic and sensitivity type

of studies that would help us with this.

I just am nervous about -- because the
obviously -- not the obvious. Sort of the extrene
woul d be, well, we should give |evofloxacin to every

community acquired pneunonia, and | think that won't
even out the balloon. It will just push it out the
ot her si de.

DR MEDEIROS: | agree. | think there has
to be sonme bal ance there.

DR BURTON. Dr. Reller, is it possible
for Dr. Fogarty to nmake a comment ?

DR RELLER This is an open discussion,
and in order, anyone who wants to coment or ask a
guesti on about what was presented will be addressed.

DR BURTON: Thank you very nuch.

DR MJURRAY: Wiile he's getting up, nmay |
make a qui ck?

DR RELLER Pl ease.

DR. MJRRAY: Carl, back to your statenent,
| believe using a fluoroquinolone is already listed in
IDSA guidelines for community acquired pneunonia. So

it's already there. That already is a standard of
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care.

DR RELLER Dr. Fogarty.

DR FOGARTY: This is to follow up on Dr.
Norden’s questi on.

| don't think you can conme up with a
percentage. What | can tell you is what | do. Maybe
ten percent of ny practice is clinical trials. The
rest of it is plain, old patient care.

In the clinical trials, the gold standard
is a nmacrolide, and in nost clinical trials there's no
di fference. So what | find in ny community is that I
use quinalones far nore sparingly than the fanily
practitioner in his officer.

Wiom do | use quinalones, specifically
| evofloxacin, in a pneunobnia? | use it in the patient
with significant lung disease or co-norbidity in whom
if 1 amwong and | |lose a couple of days I'mgoing to
be in serious trouble.

That is not everybody. That is a subset
of patients, and | think we run into other issues like
educati ng the physicians.

DR RELLER Dr. Battinelli

DR BATTI NELLI : Vell, when we began,
think Dr. Bell from the CDC asked about addressing

this issue of internediate sensitivity and the
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devel oprment -- well, addressing the honest confusion
in the average clinician's mnd about, in fact, what
does that really nean, and | think people have just
tal ked about sone of those issues.

And | wanted either. Dr. Medeiros or
Eliopoulis or one of the other clinicians -- how you
woul d propose addressing that specific issue because
I could see the average clinician hearing about an
increase in internediate sensitivity even if there is
not an absolute increase in definite resistance, and
them slipping into using the quinalone either all of
the time or, in fact, switching froma drug that still
woul d be useful in an internediate resistance case,
and that may accelerate over whatever period of tine
it is the devel opnent of the resistance.

DR ELI OPOULI S: Dr. Battinelli, your
question is a very conplex one which |I can begin to
answer by saying that | agree conpletely with all of
the things that Dr. Bell said in that | think it's in
an attenpt to circunvent sone of the confusion that I
think that this additional |abeling actually carries
some appeal to mein ternms of pointing out both to the
generalist and to the subspecialist where the data
set.

Now, we know that at levels of penicillin
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resistance that are internmediate we already start to
see an increase in cross-resistance to several other
unrel ated classes of antibiotics, trinmetheprimsulfa,
macrol age, et cetera. So that there is sonething
uni que about those things.

But | would be the first to agree that if
we had the data that a case had pneunpbcoccal pneunonia
and the MICs of that pneunpbcoccus were favorable and
that person did not have a closed space infection or
neningitis or anything of that sort. Then high dose
penicillin would, iu fact, be a perfectly good drug,
and that's the kind of thing that when our residents
tell us, "We have a classic case with pneunococci in
the sputum and a perfect story,"” and they started him
on Penicillin G we kind of give them the gold star
for the day at residence report.

But unfortunately that's the minority of
the cases because initially we know the patient has
pneunonia. We're worried not only about pneunobcoccus
and what the level of resistance is, but we're also
worried about do they have Henophilus influenza, do
they have Moraxella catarrhalis, do they have
| egi onel | a.

So at our place, a lot of people get put

on ceftriaxone plus a fluoroquinol one. It's kind of
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a style preference to macrolides, but lots of people
enpirically get the fluoroquinolone up front.

By the tine you find out what the true
susceptibilities are, the patients hopefully are ready
for switch-over to oral therapy.

I think the reason that this sort of
question actually helps sort out sone of the confusion
is that if you're a generalist, you ve been hamered
by our educational efforts for decades, being told,
"Well, you know, this is nethicillin Staph., and that
means you can't use other beta lactems," and so forth
So we're being taught that in vitro susceptibility
data do not always translate into clinical efficacy.

So the generalist can go to the I|abeling,
whether it's in the PDR the package insert, or
anywhere else, and find out specifically that, yes,
they mght be able to use it for this indication, and
therefore | can perhaps dispense with sone of the
other drugs that would be added to an enpiric reginen.

And the specialist, the ID person |ooks at
this kind of story as in vitro data kind of
skeptically and says, "Well, you know, show ne the
evidence that it works because we know that there's
sonet hi ng f unny about penicillin resi st ant

pneunococci. Muybe they wouldn't respond as well even
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if in vitro they seem to be susceptible to a
fluoroquinolone."

And it was ny point of viewthat if there
are data to support the fact that the agent works in
that category of patients, especially people wth
bacterem a or other severe disease, then it can only
help to get those data in the |ight of day.

DR, BATTI NELLI : Do you worry about the
i ssue thought in ternms of the confusion of slipping
backwards and using -- in other words, getting a
report back on sonebody who's got an internediate
susceptibility to penicillin, they' re on a nmacroli de.
It is susceptible, and their interpretation is to
switch to a fluoroquinol one.

DR ELI OPQULI S: That's certainly a
definite risk, and that's another area in which |
fully agree with Dr. Bell's coments, and | think
that's sonmething that needs to be addressed by
education as well.

I think at that point in time, again,
you're going to be thinking about an oral drug. W're
further constrained by sonething that hasn't cone up
yet in this discussion, and that is that when you go
to choose an oral drug, what are you going to choose?

Yo cannot go to a list of available
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agents and pick one that you think is appropriate
because your health plan, like ny health plan sent ne
a list, and they said, "Well, you're second generation
cephal osporin of choice is" -- and | won't nention the
drug, but it's not one that would norrmally conme up in
di scussion at least in nmy 1D group of, you know, the
treatment of choice for step-down oral therapy.

so | think under those circunstances going
to an oral fluoroquinolone mght not be a bad idea,
especially if the alternative is one of those drugs
that | really personally wouldn't have very nuch
confi dence in.

DR RELLER Dr. Norden, you asked or
stated that if we knew the susceptibility of the
organism to penicillin for pneunococci, it would be
easy.

DR NORDEN: Easi er.

(Laughter.)

DR RELLER Wuld it? Do we know -- and
I"'m trying to link all of these coments with Dr.
Bell's introductory comrents in the open public
hearing -- do we know for community acquired pneunonia
that level of resistance where a beta [|actem
antimcrobial would be precluded from enpirica

therapy, as is so clearly delineated for neningitis
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and the reason, at least to date, that the NCCLS has
been so resistant or so conscientiously concerned with
keeping the break point for susceptibility at .06,
because know what that neans?

Until we know, until we know that a
pneunococcus i s exceedingly susceptible to penicillin
or to ceftriaxone or cefataxine, conbination therapy
must be used. Do we have simlar objective data for
the therapy and what should be done for pneunococcal
pneunonia wth a beta | actenf

DR NORDEN: Well, Barth, | didn't think
-- until Dr. Witney gave her presentation, |'m not
famliar wth the Feikin study, but that's the kind of
data that | think the pneunonia at |east -- that would
begin to answer the question that you' re asking, and
| think all outcome studies are difficult to
interpret, you know, when they're not in sort of
random zed controlled trials.

But | was inpressed with the odds ratio at
| east for those isolates that were penicillin
resistant. Now, what | didn't know and | don't think
was answered and was able to be answered was what the
therapy was and where you could show that those
patients who have penicillin resistant isolate clearly

fail on penicillin.
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The other question, and Bill is standing
at the mcrophone, would be based on aninmal data which
we nmay al so have.

DR.  RELLER Before we hear from Dr.
Craig, the reason | pursued that is because Dr.
Wit ney presented data, whether it's at four or eight
or somewhere around there, where the odds ratio really
shifts.

The nunbers that she presented was that
the proportion of strains that fall into that category
where one has an isolate is in the order of under five
per cent, and it gets down to Dr. O’Fallon’s
observation of why aren't there nore patients who have
hi ghly resistant organi sms who would be the ones who
for reasons of resistance would need an alternative
drug like a fluoroquinolone as opposed to those who
m ght get the alternative drug because of not know ng
about the possibility of legionella or chlanydia or
sonme ot her reason.

And | think it's an exceedingly inportant,
when we get to the questions, an exceedingly inportant
distinction to nmake to try to enconpass all of the
concerns voiced by Dr. Bell, as well as the clinical
realities of enpirical decision nmaking and the
opportunities for education and what the package
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insert ultimately says precisely.

Dr. Craig.

DR CRAIG |'ve been told I can't answer
a question.

DR RELLER W recogni ze that you cannot
comment, though | always |love to hear what you have to
say, but we won't hear it today.

(Laughter.)

DR RELLER Ot her questions or coments?

W' Il have the opportunity to cone back to
these issues after the FDA presentation. It was
originally scheduled that we would have our break at
3:45, and then have the FDA presentation. | think it
woul d make -- choreography would be nuch better if we
took our 15 minute break and we start the FDA
presentation at 3:45.

A 15 m nute break.

(Whereupon, the foregoing matter went off

the record at 3:28 p.m and went back on

the record at 3:48 p.m)

DR RELLER The three-quarters hour has
cone, and we're technically aright again and would
like to begin the second half of the afternoon session
with a presentation fromthe FDA that will be |ed by

Dr. Edward Cox, a Medical Oficer with the division
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Dr. cox

DR COX: Good afternoon. |'m Edward Cox.
I'm a Medical Oficer in the Division of Special
Pat hogens and | mmunol ogic Drug Products, and |I'Il be
presenting the FDA presentation of the clinical
efficacy data for Levaquin for the treatnent of
penicillin resistant Strep. pneunoniae and penicillin
intermedi ate Strep. pneunpniae in community acquired
pneunoni a.

And in the presentation I'Il try to refer
to the acronyns PRSP and PI SP and al so use CAP as an
abbreviation, CA-P, for comunityacquiredpneunoni a.

Can | have the next slide, please?

I know we've already heard a presentation
fromthe folks from PRI . So I'll try and abbreviate
my coments in areas that they've already covered.

You've seen a slide simlar to this, and
I just wanted to start just with a little bit of
backgr ound. As we've heard, | evofl oxacin was
originally approved in Decenber of 1996, and incl uded
anong the indications was comunity acquired pneunonia
due to Streptococcus pneunoni ae.

And the slide here shows an excerpted
portion of the [ abel. The text in white represents

the current approved |abeling for Levaquin, and the
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issue that we're here to discuss today is the efficacy
suppl enent that seeks to add the claim for PRSP and
PISP in comunity acquired pneunonia for Levaquin, and
the applicant's proposed addition to the current
| abeling is the yell owparenthetical phrase "incl uding
penicillin resistant/internediate strains."

And then if | can have the next slide,
pl ease.

And then the way 1'd |ike to approach ny
talk is, first of all, [I'll talk about |evofloxacin
for the treatnent of community acquired pneunonia, and
this is comunity acquired pneunonia in general. So
it includes both comunity acquired pneunonia
secondary to Streptococcus pneunoniae, and then al so
community acquired pneunonia of other causes.

Then 1'I1 focus further and talk about
| evof | oxacin and community acquired pneunpnia in those
patients who had an em ssion isolate Streptococcus
pneunoni ae, and this data fromthe first two bullets
cones fromthe data in the original NDA

Then we'll nove on and we'll tal k about
| evofl oxacin, the treatnment of PRSP and PISP in CAP
and this is the subject of the efficacy that we're
here to discuss today, and the way |I'll approach this

will be first to talk about the clinical trials from
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which this data has been drawn, and then secondly I’11
tal k about the approach to the FDA efficacy analysis
given that these data were drawn from a nunber of
clinical trials, and then I'Il nove on and talk a
little bit about the patient characteristics for the
patients that are under study and then provide the
efficacy rates for |evofloxacin and then also for the
conparator treated patients.

And | want to just go ahead and nention
one caveat right up front, and that is that only sone
of the studies were conparative studies. So not all
studies were able to contribute patients to the
conparator group. So the conparator should be used to
give an inpression of the events that went on in the
conparator arm but nay be |ess appropriate to use for
direct nunerical conparisons.

Can | have the next slide, please?

So we'll start out. We'Il talk about data
that was submitted in the original NDA with regards to
Levaquin for CAP and Levaquin for CPA due to
St rept ococcus pneunoni ae.

Next slide.

I want to just talk first about the two
maj or clinical studies that were submtted in support

of the NDA for conmunity acquired pneunoni a. The
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first of these was K-90-071, and this was an open
| abel , random zed study that was conparative, and it
conpar ed | evofl oxaci nto a cephal osporin based regi nen
with the option to add either erythronycin or
doxycycline to the cephal osporin arm of the study.

This study enrolled approximately goo
patients.

And then the second nmajor study that
supported the community acquired pneunonia indication
was M 92-075, and this was a nonconparative study that

| ooked at |evofloxacin in the treatnent of comunity

acquired pneunonia and enrolled a total of 264
patients.

Next slide.

Now, what 1'd like to first do is just
give you an inpression of the patient characteristics
that were under study in these two major clinical
trials, and the data here in this table is shown first
of all by study, and here we have K-90-071 and we have
the tw treatment groups, I|evofloxacin and the
cephal osporin based conparator reginen

And then in this colum we have the data
from the nonconparative study M92-075, which al
patients receive levofloxacin, and then the sel ected

patient characteristics here. W have severity of
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di sease at baseline and we see that approximately 16
percent of the patients across the board had di sease
that was classified as severe at baseline.

Then if we look at the category of
hospitalization we see that across the board for the
two arns of the conparative study, and then also in a
nonconparative study, we see that approxinmately 40
percent of the patients were hospitalized across these
st udi es.

Next sli de.

Now, as far as the efficacy results from
the K-90-071 study, this is the conparative trial of
Levaquin that was in the original NDA | want to talk
about three categories of data.

The first one 1’11 talk about is clinical
success in community acquired pneunonia, and clinical
success includes both those patients who were
classified as clinical cure at the test of cure visit
and also those patients who were classified as
clinically inproved.

Then this is all comers with comunity
acquired pneunpnia. So it includes patients both wth
Strept ococcus pneunoni ae or other isolates in addition
to Streptococcus pneunoni ae. So this is all coners

with community acquired pneunoni a.
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The next category of data | want to talk
about wll be mcrobiologic eradication in community
acquired pneunonia, and this includes both those
pati ents who had docunented m crobiol ogic eradication
or the other category of mcrobiologic eradication
which is presunmed mcrobiologic eradication, which
nmeans that the patient was clinically inproved and at
the time of the test of cure visit was not able to
produce an appropriate specinmen for mcrobiologic
anal ysi s.

Then the third category of efficacy data
that 111 talk about is the clinical success rate for
those patients who had community acquired pneunonia
and their em ssi on isolate was St rept ococcus
pneunoni ae.

And if we Jook across these three
categories, we see that for the levofloxacin armin
this conparative study, the efficacy rates for
clinical success, m crobi ol ogic eradication, and
clinical success for those patients who had Strep.
pneuno. as their emssion isolate, we see they're
approxi mately 96 percent.

Then in the conparator arm which used the
cephal osporin based regi nen, we see that the efficacy

rates, again, for these three categories are in the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 200053701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

276

m d- 80 percent range.

And then could we have the next slide
pl ease?

Now, this slide is laid out much in the
same way, and the same three categories are presented,
and this is from the nonconparative study, M 92-075.
And we see that for this study the rates for clinical
success, m crobi ol ogic eradication, and clinical
success for patients who had Strep. pneuno. is their
em ssion isolate. W see rates that are simlar to
what was observed in the conparative study. The rates
are approximately 94 percent for these three efficacy
cat egori es.

And then the next slide.

And |'ve talked about that data from the
original NDA just to provide an inpression of the
efficacy of Levaquin in the treatnent of comunity
acqui red pneunonia and in those cases where comunity
acquired pneunonia is secondary to Strep. pneuno., and
nost of these isolates are susceptible Strep. pneuno.
fromthe original NDA

Now we' | | move on, and you know, with that
as a framework, nove on and start talking about the
data in the suppl enental NDA which focuses on PISP and

PRSP in CAP.
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Next slide.

And first of all, | just want to talk a

l[ittle bit about where the data have been derived from
that are the subject of the supplenent here today.

They are drawn fromeight clinical trials and four of
these studies were random zed conparative trials.

Three were open label. One was double blind, and then
four of the studies are open |abel, nonconparative
st udi es.

Next slide.

And from the four random zed conparative
st udi es, four levofloxacin treated patients were
identified who had PRSP i sol at ed. Six | evofl oxacin
treated patients had PISP isol ated.

And if we look at the conparators for
t hese studies that had conparators, we see that there
are approximately a simlar nunber of patients was
al so found in the conparator arm

Then if we nove on and | ook at the four
open | abel, nonconparative studies, a total of 14
| evof | oxacin treated patients with PRSP were
identified and 43 levofloxacin treated patients wth
PISP were identified.

And then if we |ook at data just to get an

overall inpression of the rates of PRSP and PISP in
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these clinical trials, the rates are roughly five
percent and 15 percent for Pl SP.

Next slide.

And this slide provides a little nore
detail as to where these patients were derived from

that had PRSP and Pl SP. First of all, in this colum

we have the study identify by the study nunmber and the

slides divided into tw sections. The first three
studies are the NDA studies that supported the CAP
indication with the top two being the nmajor clinical
studies that supported the CAP indication.

And then in the bottom portion of this
slide are the other studies that are included as part
of the efficacy supplenent that provided additional
patients with PRSP and PI SP i sol ates.

The first colum designhates those studies
t hat had conparat ors. The second colum designates
t hose studies that were random zed. The third col um
designates those studies that were double blind, and
the next, those studies that were open |abel.

And then in the last two colums, ¢the
nunber of patients who had PRSP or PISP by study as
designated in this colum, and we see the total number
of levofloxacin treated patients with PRSP, 18, and

the total nunber of |evofloxacin treated patients with
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PISP, totaling at 49

And | haven't shown data here for the
conparator patients, but as you'll see as we get a
little further in, the nunbers are small. So | think
this gives a pretty good inpression of where the
| evofl oxacin treated patients with PRSP and Pl SP were
derived from fromthe clinical studies.

Next sli de.

And then | want to talk a little about the
approach to the FDA efficacy analysis, and just sort
of to start out, the reason why it's inmportant to
consi der the approach. You know, first of all, as
you've seen, there's a nunber of studies that we're
drawi ng patients from here.

The studies have sone differences in study
design. Sone of the studies had only one test of cure
visit post therapy. Oher studies had nore than one
visit following the conpletion of therapy, and these
visits could occur at different points in tine
followi ng the conpletion of therapy.

Because of these variations, it was
inmportant to try and standardi ze the approach to how
the data was analyzed and al so, secondly, to try and
establish clinical successes that were durable

clinical successes, and that 1is those clinica
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successes that are far enough renoved from the tine of
conpletion of antimcrobial therapy to designate true
durabl e clinical success.

SO t wo cat egori es wer e def i ned:
supportive cases and pivotal cases. Now, in order to
be either a supportive or a pivotal case, first of
all, patients had to neet the protocol specified
evaluability criteria, and then if a patient had only
a single test of cure visit and that test of cure
visit occurred two to four days post therapy, that
patient was classified as a supportive case.

For those patients that had a test of cure
visit five to 21 days post therapy or had two post
therapy visits with one being two to four days post
therapy and then a second visit that occurred on the
fifth day or later post therapy, that patient could be
in the pivotal group of cases.

And then with regards to failures, all
failures were considered pivotal, and in order for a
patient to be considered eligible for failure, that

patient would have had to receive 48 hours of therapy.

Next sli de.
And one thing I’'ll nention, too, just
before | get to this slide is that in the studies,

sone of the studies were non-IND studies that data are
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derived from and had post therapy evaluations that
per protocol specifications could occur as early as
two days post therapy.

As far as the rational for pivotal versus
supportive cases, in order to allow timefor drug to
clear and also in order to allow time for inadequately
treated disease to recrudesce, pivotal cases are
defined as being those cases that undergo their test
of cure visits five to 21 days post therapy, and the
idea here is that we're trying to designate those
cases where success is a durable outconme and drug has
had a chance to clear and disease that's nerely
suppressed would have tine to recrudesce.

And then next slide, please.

And then I've got this slide here really
just to provide a handle on the populations that |'lI
be tal king about in the subsequent slides regarding
patient characteristics, and across the top row here
we see levofloxacin treated patients, conparator
treated patients who had either PRSP or PISP, and this
nunber 18 reflects the total nunber of |[|evofloxacin
treated patients with PRSP that were identified, and
then of these 18 patients, 11 of the cases were
considered pivotal. Four were considered supportive,

and three were noneval uabl e.
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And then for the |evofloxacin treated
patients who had PISP, there were a total of 49
patients identified. Thirty-seven were considered
pi vot al . Four were supportive, and eight were
noneval uabl e.

And then if we look at the conparator
treated patients, we have three pivotal conparator
treated PRSP cases and four pivotal PISP cases in the
conparator arm

Now, in the subsequent slides I'll be
referring to an n of 15 and that represents the
patient characteristics for the pivotal and supportive
cases conbi ned, and then an n of 41 for the
| evofloxacin treated patients wth PISP, which
represents the pivotal and supportive cases conbi ned.

May | have the next slide?

And then this is a slide that's got a | ot
of information on it. So I'Il just try and focus you
on a couple of the |ocations.

First of all, in this colum is the data
for the levofloxacin treated patients with PRSP, and
this colum is the data for the |evofloxacin treated
patients with PISP

And we see with regards to the patient

characteristic of hospitalization we have nine of 15
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patients who were in-patients, and then in the PISP
| evofl oxacin treated patients, we had 28 of 41 for
approxi mately 68 percent.

And then if we |ook at disease severity at
baseline, we have five of 15 levofloxacin treated
patients who were classified as severe, and then 12 of
41 PISP levofloxacin treated patients who had their
di sease categorized as severe at baseline, and | also
not that there's a significant nunber of patients
whose di sease classification was unknown.

And then if we look at the nunber of
pati ents who had bacteremi a, we have six of 15 of the
| evofl oxacin PRSP patients who were bacteremc at the
tinme of study entry, and in the PISP arm we have six
of 41 for approximately 15 percent.

And then in the bottom columm, this
designates those patients who received pre-study
antibiotics for less than 24 hours, and typically this
is a single dose of an active antimcrobial that the
patient receives prior to study enrollnent, and we
have four of 15 |evofloxacin PRSP treated patients who
got pre-study antibiotics for less than 24 hours and
ten of 41 of the levofloxacin PISP patients who got
| ess than 24 hours of pre-study antibiotics.

And the next slide.
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And this is the sanme table essentially for
the conparator treated patients, and I'11 just sort of
quickly just go through a couple of the categories
here. For the conparator PRSP treated patients, we
see that all three of three were in-patients, had
severe disease, and were bacterem c, and of the four
PISP patients, two were in-patients, one had disease
classified as severe, and one was bacterem c.

Next slide.

And then one other conment |'Ill make about
the data is that, you know, this data was derived from
a total of eight studies, but one additional note that
I'11 nake is that one center contributed six of the 11
pi votal |evofloxacin treated PRSP cases and this sane
study center also contributed 11 of the 37 pivotal
PI SP cases that were |evofloxacin treated.

Next sli de.

Now I’l11l nove on and talk about the
efficacy results for PRSP and PISP in CAP that were
observed with Levaquin, and I'll present the clinica
ef fi cacyandm croefficacyessential |l ysi mul t aneously,
and that is because the nunbers were the sane.

And for the levofloxacin treated patients
with PRSP, those cases that were defined as pivotal

successes, we have 11 of 11 pivotal successes for an
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efficacy rate of 100 percent.

And for those cases that were defined as
supportive successes based on the timng of their test
of cure visit, we have four of four patients for 100
percent for |levofloxacin treated patients who had
PRSP.

And then we have three patients who were
noneval uabl e.

And then if we |ook at the |evofloxacin
treated patients with PISP for the pivotal successes,
we have 37 of 37 for 100 percent, and then for those
cases that were considered supportive successes, we
have four of four, and then eight noneval uable
patients for the levofloxacin treated patients wth
PISP.

And then next slide.

And then I'Il present the data for the
conparator again just to give an inpression of the
events in the conparator arm of the study.

And then for those patients who received
conparator therapy, and that was only -- these
patients only were from sone of the clinical trials
because not all trials had a conparator arm -- for
those patients with PRSP and PISP with CAP we see that
three of three patients were defined as pivotal
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successes, and then in the conparator treated patients
with PISP four of four were defined as pivotal
successes, and five of the PISP conparator treated
patients were noneval uabl e.

And then next slide, please.

And then | present this information really
just to give an inpression of the cross-resistance
that was observed in the levofloxacin treated
patients, from their isolates from the clinical
trials, and we'll start out here at the bottom

For the penicillin intermediate Strep.
pneuno. isolates, the total of 49 that we've talked
about for the total nunber of patients identified who
were |evofloxacin treated who had PISP, we see that 48
of these isolates were |evofloxacin sensitive. One
was | evofl oxacin resistant.

And then if we nove over to the penicillin
resi stant colum, we have 18 total isolates and 18 of
the 18 isolates were sensitive to |evofloxacin.

And then the next slide, please.

So now | just want to summarize. In the
data from the original NDA that supported the approval
of Levaquin for the treatnent of comunity acquired
pneunonia, the clinical and mcrobiology success rates

that were observed in the treatnment of conmunity
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acquired pneunonia of all causes were in the
approximately 95 percent for |evofloxacin, and then
for the conparator were in the m d-80 percent range.

And then if we look specifically at the
patients who had Strep. pneunoni ae as their adm ssion
isolate fromthe NDA clinical studies, we see clinica
success rates for Strep. pneuno. for levofloxacin in
the md-90 percent range, and then for the conparator
we see 85 percent in the one study that had a
conpar at or . And this is all data from the original
NDA.

The next slide.

And then just to sunmarize the data that's
t he subject of the discussion for today, this is the
suppl emental NDA data |ooking at Levaquin for the
treatment of PRSP in CAP. The clinical and
m crobi ol ogic success rates that were observed for
| evofl oxacin were 100 percent with 11 of the cases
bei ng pivotal and four supportive.

And then for the Ilevofloxacin treated
patients who had CAP and PISP as their isolate, the
clinical and mcrobiologic success rates for
| evofl oxacin were 100 percent, with 37 of the cases
bei ng pivotal and four supportive.

And then the conparators for Dboth
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categories, the nunbers are small, but the success
rates were 100 percent.

And that concludes ny presentation, and
now we'll just go -- go to the next slide. And then

one nore slide.

Before | finish, | just wanted to just
touch on the questions that we'll be asking the
advisory commttee to address, and then I'lIl try and

answer any questions with regards to nmy presentation.

The first question for the advisory
commttee is:

Are the data sufficient to denonstrate
that levofloxacin is safe and effective for the
treatnent of CAP due to PRSP?

And then if the answer is no, what
addi ti onal data woul d be required?

If the answer is yes, are there any
caveats about its use that you would reconmend be
i ncluded in the product | abeling?

And should any nention of PISP be nade in
the indications and usage section?

And then next slide.

And the question nunmber two: do you have
any recomendations regarding Phase 4 studies or data

collection that the applicant should be requested to
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per f or nf

And question nunber three: do you have
any reconmendations for future clinical trials for
this indication? Such recommendati ons m ght address,
but are not limted to the issues of the supportive
value of isolates from other body sites and the
usefulness of data from penicillin internediate
i sol ates.

And just any questions for me now? 1'd
like to open up

Dr. Mirray.

DR, MJRRAY: Just for curiosity, your
nunbers were slightly different from their nunbers.
In one case you had one or two nore isolates, and the
PI SP had one or two, a couple less. Was that | unping
nore trials or --

DR cox : They're all the sanme trials.
They're all the sane 49 and 18. There's one patient
for the levofloxacin treated patients with PRSP that
was included anong ny supportive plus pivotal cases
that was outside of the test of cure window in the
analysis done by PRI that fell into the test of cure
wi ndow for ny analysis. So there are differences of
that nature that lead to slight differences in the

nunbers in the denom nators that we're referring to.
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Yes.

DR PARSONNET: Do you have confidence
intervals around the cure rate, what the |ower
confidence interval would be?

DR COX For the PRSP and --

DR PARSONNET: Yeah, for the PRSP.

DR COX: W didn't calculate confidence
intervals, and | think, you know, we're dealing with
smal | nunbers here. Certainly you could. W did not.

DR RELLER Bar bar a.

DR.  MJRRAY: I just wondered if you or
soneone else at FDA or even Barth could sort of remnd
us of the discussions of a year or nore ago about the
ten percent or ten isolates being resistant out of the
big subset or the big set of clinical isolates.

DR COX: Do you want ne to try to address
that is that a question --

DR GOLDBERGER You're welcone to try.

(Laugher.)

DR COX: | think Dr. Col dberger m ght do
a better job if that's okay.

DR. MJRRAY: |I'm not saying that we should
be held bound to what we discussed ad hoc at an
earlier date because people may change their mnds

about things, but nonetheless to refresh us what we
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did say.

DR GOLDBERGER: Wll, there's, first of
all, a standard that has been used in a nunber of
trials for anti-infective products for sone tine of
| ooking at the mcrobiologically evaluable patients
that for a given organism ten percent or ten,
whi chever is nore, of the given organism should be
present out of the total group of mcrobiologically
eval uabl e patients.

So, for i nstance, you had 150
m crobi ol ogically eval uable patients. You ought to

have 15 at |east of a given isolate.

So there are the rules like that that
exi st.

One of the reasons for the degree of
di scussi on, I think, |ast year at the advisory

commttee about resistant isolates goes back to even
before at another advisory conmmttee about the
concerns that were already being raised about the
ability to enroll sufficient nunbers of penicillin
resi stant Streptococcus pneunpni ae cases.

And, therefore, were there other options
that mght be considered in ternms of getting a
sufficient nunber of information or a sufficient

amount of information?
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you wll recall, you know, sone of the
remarks | nmde earlier today about the issue of the
use of preclinical data, MC data, PK/PD data, and the
inportance, for instance, of susceptible pneunbcocci
if one doesn't believe that cross-resistance is an
i ssue.

Utimately, of course, the anount of
information that's here is one of the questions we're
really asking the commttee about for its opinion at
this point in time when we ask if there are sufficient
data about safety and efficacy.

But, in fact, one of the goals of having
a lot of the discussions we've had is to think in the
absence of the usual nunber of isolates, depending on
the given circunstances of the situation, are there
other types of data that would also be helpful in
comng to a decision?

My sense from the neeting last year is
that nost people felt that that was the case, but
ultimately we have to decide at this nonment in tine
what people think about the body of information that
has been collected here.

DR RELLER: At the end, we will have a
vote on these questions and then the sections for

recommendat i ons.
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Before getting to the questions, is there
any coments or discussion that people would like to
nmake before tackling the questions?

(No response.)

DR RELLER Before doing so, | would Iike
to clarify. The sponsor presented their infornmation
and has requested action that is enbodied in the
questi ons, but slightly different from Dr.
Gol dberger, Dr. Kweder, are we to address these
guestions?

DR,  GOLDBERGER: The sponsor basically

asked for a nodification in their labeling, which

means, in essence, they would like to add to their
indication the terns "penicillin for community-
acqui redpneunoni a," "penicillin resistant Strep." and
“penicillin intermediate Strep."

And in essence we have restated it in the
traditional way: is levofloxacin safe and effective
for the treatment of CAP due to penicillin resistent
Strep.? That is tantamount to placing that phrase in
the indications and usage section. So | would like to
think what we're asking is the same thing basically.

They wanted to basically show you how
their |abel would be inpacted. Wat we're asking you,

in essence is: is there sufficient information to
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warrant making this change in the label, which is
adding this one phrase to their indication section?

DR, RELLER: I think that it my be
worthwhile to discuss this point because when the
comittee nenbers vote, it nust be certain what
they're voting for.

Dr. Chesney was not able to be here this
afternoon owing to previous conmtments, but it has
been the tradition in the past that a voting menber of
the commttee who has comments that they want to make
is able to leave for the record witten comments, and

I would like to read her comments for inclusion in the

di scussi on.

She wr ot e, " have sever al
i ssues/concerns. O the 14 penicillin fully resistant
avail able case provided in the material, only two
cases had penicillin MICs greater than two m crograns

per mL, and none has MICs greater than four m crograns
per mL. These are very small nunbers, particularly as
there were no failures with resistant organisns in the
control group, ceftriaxone pl us or m nus
erythromycin," and that's been affirned in what we've
j ust been presented.

"Qther than nmeningitis and otitis medi a"

-- second point -- "there have been rare or no clear-
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cut failures of beta lactemdrugs to treat penicillin
intermedi ate or even resistant organisnms when usually
recommended doses and durations are used for comunity
acqui red pneunoni a.

"3, The role of fluoroquinolones for

resi stant pneunococci or the rate of fluoroquinol one

resistant pneunococci IS increasing rapidly as the
CDC, Dr. Whitney, has indicated. I ncreased use wll
only enphasize this, and we will |ose alnost our |ast

resort class of antibiotics.

"4, As clinicians are unclear as to the
difference between internmediate and resistant, if this
drug is approved and narketed as the first and only
antimcrobial for penicillin resistant strains, it
will be wdely used for everything, i ncluding by
pedi atricians, famly physicians, ENT surgeons, et
cetera, in children for recalcitrant otitis sinusitis.

"Even though fluoroquinolones are not
intended for children, 12,000 courses were prescribed

in children |l ess than one year of age in 1996 al one."

These are ciprofloxacin, not |evofloxacin data.
"There Will be even less hesitancy to use 'a better
drug."’

"Lastly, we badly need new antimicrobials

for these common penicillin resistant organisns. | am
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concerned that based on only 14 patients with no
evidence for activity better than we already have,
physicians will not use |evofloxacin prudently.

"Perhaps it would be fair to advertise it
as conparable to ceftriaxone, but not better.”

And those are the coments that if she
were here, Dr. Chesney would state in the discussion
Are there any other points?

DR NORDEN: | guess I'd also like to ask
sonme clarification perhaps from Dr. ol dberger, but
the present |abel, community-acquired pneunponia due to

St rept ococcus pneunoni ae, W thout specifying anything

about resi stance or internmedi ate penicillin,
enconpasses. I nean it doesn't say anything about
penicillin resistance in the present. So it doesn't

inmply that it isn't effective.

Dr. Miurray raised this question earlier

this nmorning, | think. It isn't enconpassed, and what
bothers nme, | guess, is then all other drugs, Ilike
ceftriaxone, should -- or anoxicillin -- be effective
against penicillin internedi ate based on what we know.

Does everybody have to conme in and
reapply? | guess I'm not sure why we would change
this I abel

DR GOLDBERGER Vell, let ne try to
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address that. There is a termin the law that is
"ripeness, " that is, when an issue is sort of ripe for
di scussion, and we have probably reached that point
with this particular topic.

There has been a growing anount of
interest in the pharnmaceutical industry about the
i ssue of drugs, for instance, beyond resistance
specifically for this issue of penicillin resistant
Strep. pneunoniae, and as a consequence we are sort of
obliged to consider that issue to gain the, you know,
opi nion of the commttee.

|l would think that there is enough
information in the scientific literature, as well, to
say that the tine has cone to discuss whether it is
reasonable to grant such an indication, and I'I|l cone
back in a nmonment to the significance of that.

I think one can certainly argue about
present significant of penicillin resistant Strep.
pneunoni ae, but it would seem reasonable at this point
scientifically, as well as from a regulatory
perspective, to at |east have the discussion.

As far as the issue goes of putting it in
the label, wultimately, of course, one of the major
issues here is a pronotional one, and in fact, that

placing it in the |label does influence what a
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phar maceuti cal conpany is able to do in terns of their
pronotional materi al

Now, we need to keep in mnd the specific
i ssues here since this can vary from case to case
This is, for instance, an already marketed product.
Whet her or not a change is made in the product |abel,
the product is available for physicians to use. It
may be used in any way, you know, that physicians deem
appropri ate.

I think that one could make at |east a
reasonabl e case that sonetines putting information in
the label, including and as you'll notice in our
guestions appropriate caveats, actually 1is nore
hel pful than |eaving out information and then | eaving
it solely to the physician's discretion as to how to
proceed without, for instance, the type of pronotiona
and educational material which my, for instance,
provi de a broader picture.

I think all of us have been -- were
i npressed by the thoroughness with which the conpany
approached this problem | would be surprised if, for
i nstance, they haven't considered sone of the issues
that we're tal king about now in terns of how one mi ght
i nfl uence physician prescribing to avoid sone of the
problenms that have been brought wup, and . think if
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conmttee menbers are interested, you can certainly
inquire of the conpany as to what their thinking is
currently.

But realistically this is a pronotiona
i ssue. One nmust also keep in mnd that even within
the issue of pronotion, there are certain types of
pronmotion currently that are available even wthout
t he indication.

So, on one hand, granting this allows a
certain type of adverti sing. On the other hand, it
may also grant a certain type of control over that.

Nonet hel ess, at the end of the day you
need to decide whether the data is sufficient to
support such an indication. Your reservations about
this issue should obviously conme out very clearly.

If you feel the data is sufficient, then
any caveats you have -- and we spoke specifically in
our question about the issue of any nodifying
statements in the labeling -- under certain
circunmstances |abeling may say for patients who have
had certain mcrobiologic tests, for patients who may
be at high risk for such-and-such, even if there is
sone information about how one m ght define that, et
cetera.

W |eave that to your discretion to nake
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