)

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

101
back to the other point though. If you had two
peri pheral blood cultures of Staph. aureus, are you
going to inplicate the catheter?

DR RELLER: See, I'm not sure that |
would inplicate the catheter if you gave ne a
peri pheral Staph. aureus. I would not be confortable
ascribing a Staph. aureus infection to a peripheral
catheter if | have a single peripheral positive blood
culture and it canme through the catheter and I was not
exceedingly careful to exclude all other things as
well because, in fact, 1in sone studies that we've
done, presented, but not yet published, but at ASM
t hat i f you have a noncoagul ase negative
St aphyl ococcus and you have a catheter tip that grows
a Staph. aureus or a Gram negative rod, and you, based
on that information, ascribe that infection to that
catheter, you are often on very dangerous grounds, and
in fact, you know, it may have started with the
catheter, but with the high risk of other sites of
i nfection having al ready become involved, that it's a
dangerous thing to sinply accept that it's a catheter.
Take the catheter out short course therapy and forget
about it wth Pseudononas aerugi nosa, enterobacter,
and St aph. aureus.

So actually | would feel, Bill, that I
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would be very reluctant to put extra weight on the
i nportance of the catheter and linking it with the
cat heter because | think actually in the non-coag.
negative Staph. you'd be msled, and on the coag.
negative Staph. you don't need it. | nean that's what
| think.

CHAI RVAN CRAI G Dr. Mernel

DR. MERMVEL: I don't think you can have
your cake and eat it to. On the one hand, we're
requiring the pulse field gel with the absolute rigor
that these are true bloodstream infections and that
they're comng fromthe catheter

Now we're saying that you have two bl ood
cultures for coag. nhegative Staph., and it's a
catheter related infection. Indeed, you don't even

have to culture the catheter

| think we have to, if we're going to
stick to this very rigorous -- and thinking nore about
it, | would agree with the pulse field gel. | think
hold the bar high. If we're going to get a new

product on the market, that's fine.

But | think we have to have the same rigor
to prove, for exanple, in the neutropenic, the short
cut syndrone patient that they're not translocating

from sone ot her source.
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I nmean | think we all agree that many
primary blood stream infections, | think, which was
Dr. Craig's point, comefrom a catheter, but not all
of themdo, and it obviously depends on the patient
popul ation, the neonate or, again, the person who's
gotten a nucol ytic agent.

So | think that we do need to -- | think
your idea of a hierarchy is inportant, but | think
that in that hierarchy we either need a culture of the
catheter or quantitative nethods, and | guess we can
eventual |y discuss the tine to positivity.

But | think just having a couple of
positive peripheral cultures in ny mnd isn't rigorous
enough, especially considering what we said ten
m nutes ago about using nolecular fingerprinting for
coag. hegative Staph.

CHAIRMAN CRAIG Dr. Archer.

DR ARCHER Let me just ask. | agree
with the criteria that Barth set for bacterema. |
di sagree, | guess, in that | think there needs to be
some nmeasure if the catheter is infected.

My question is | tried to | ook up as many
of these articles as | could because rmnot directly
keeping up with this field, and the data on the three
to one to five to one quantitative culture being
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cat heter versus peripheral seens pretty shaky, sort of
like a |ot of the hub data.

Dr. Mermel, naybe you can help nme. Maybe
there's data | don't know about which hel ps define
this better.

DR MERMEL: | think, and Sam probably has
a lot of experience at his institution, one of the
important things to know is that, as Barry Farr tried
to point out in his meta analysis, | believe all of
the data that's published with this methodol ogy are
| ong term cat heters.

Now, that's not to say that it wouldn't
work with short term catheters. Intuitively, the
problem with that, however, intuitively is that we
believe that the longer the catheters are in, the
greater the risk the hub nmy be a source of
bl oodstream infection, and therefore, if you're
obviously drawing these blood cultures through the
hub, you're going to have a bigger bioburden and have
t he higher quantitative cultures.

Wth short term catheters there may be
nore -- a greater role of the skin and a |Iesser
sensitivity with quantitative nethods.

So we just don't know, however, in the

average |1 CU population with a short termtriple [unen
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catheter the sensitivity and specificity. I think
Barry tried to point that out, Dr. Farr, in his meta
analysis, that we don't have that sort of data in this
pati ent popul ation.

DR ARCHER: Ri ght. Vell, that was the
problemw th the meta analysis, that he fully agreed.
None of the studies were conparable, and so really
doing the meta analysis is alnost -- you could argue
about the exercise, but in any of these one individual
studies, and there's only a couple even that he quoted
that |ooked at quantitation either of the hub or
catheter cultures versus peripheral, and in no one
study was there conpelling evidence that this was
really going to differentiate one from the other.

DR, MERMEL: Vll, |I'm not so sure. |
think actually the opposite. | think actually the
data is mounting with the tinme to positivity and the
guantitative nethods that we're talking about, you
know, a difference in the bioburden of organisnms and
how qui ckly they grow or the quantity of themin the
m crobi ol ogy | ab when the catheter is infected, and I
think it's alnost like a bioassay in terns of, you
know, the tinme to positivity in this nethod.

And | think nost of the studies have known
-- 1 think where there's sone squeakiness in the wheel
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is should we use three to one, should we use five to
one, you know, those sorts of argunents.

Sonme peopl e have even suggested that if
you have nore than 100 colonies just in a catheter
drawmn culture, that that enough is al one. Certainly
that's even on shakier grounds, | believe.

But | think greater than five to one nakes
sense scientifically. | think there is an argunent in
terms of the weakness in not having a lot of data,
very little or no published data with short term
catheters, but | wouldn't use that as a reason not to
include this criteria. I think we could argue about
it should be five to one or four to one.

DR ARCHER But short term catheters,
you're going to be able to take the catheter out.

DR MERMEL: That's right.

DR. ARCHER: And then you can do all kinds
of different quantitative studies for which there's a
ot nore data. We're tal king about |eaving catheters
in and trying to docunment the catheter as the source,
and you've really only got quantitative hub and
quantitative drawing blood back through the catheter
as the whole two nethods, or maybe infusate as well,
to try to say that this is a catheter related
infection, right?
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DR MERMEL: Right, or, well, also there's
the predictive value of the skin, but | think for
those long term catheters, 1'd feel confortable as
long as we agreed upon a certain definition where the
cut of f should be; |I'm happy wth quantitative
cul tures.

CHAIRMAN CRAIG Dr. Isaan?

DR RAAD: Yes. There are five studies
whi ch strongly suggest that the ratio of greater than
ten to one is highly suggestive that the catheter is
the source. There is one study that sort of brings it
down to five to one. I don't feel confortable in
going to three to one. There mght be some reference,
but | think this is kind of beconming too flexible, and
then we're sort of -- and it all kind of postul ates
that there is in the lunen of the catheter, there is
probably at least fivefold the nunber of colonies than
what you're getting from peripheral blood, suggesting
that the source in long term catheters, including
tunnel s and ports, is the catheter itself.

So in long term catheters where you cannot
renove the catheter, you nheed some evidence,
m crobi ol ogic evidence to point to the catheter as
being the source, and hence you have to rely short of
differential to positivity time on simltaneous
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quantitative blood cultures.

The issue is -- the problemis that both
catheter cultures and quantitative blood cultures, the
results conme back later on, 96 hours after the onset
of fever, and in the real world what happens is even
if you're going to remove the catheter, the culture
results going to conme back 72 or 96 hours after the
onset of fever.

If you do quantitative blood cultures at
our institution, which we routinely do them they're
| abor intensive, and again, the results conme back 96
hours | ater. By this tine, the patient has been in
some sort of antibiotic if this is a real infection

So in the real world if you're going to
wait until the results of these quantitative catheter
cultures or blood cultures are going to cone back to
i nclude the patient on a study, there will not be any
patient to be included on the study. These patients
will have been on sone sort of antibiotic for nore
than 24 hours or nore than 48 hours.

So this would be a great guidance, but it
will not -- there wouldn't be any study, any patients
to study really. So one has to keep this in mnd.
Unl ess we have differential positivity tinme or unless
we are able to include highly suspected cases, soneone

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

109
with a Staph. aureus bloodstream infection, a
peri pheral blood culture with Staph. aureus, has a CVC
in place, have inflammation at the site; there is no
ot her apparent source. I nmean this is catheter
rel ated bl oodstreaminfection until proven otherw se.
And this does correlate ultimately with a
gquantitative catheter cultures or blood cultures. So
there should be sonme include criteria. Two positive
Staph. epi. infections, the sane antibiogram there is
no other apparent source; the patient has a central
venous catheter. These could be included, and then
there would be restriction mcrobiology criteria for
eval uability, to determine evaluability, but not
inclusion, and this is the point | would Iike to nake.
CHAI RVAN CRAI G Yes, Dr. Ross.
DR RCSS: Just to clarify, | think Dr.
Raad raises an extrenely inportant point that we're
fully in agreement wth. | think it sinply would not
be workable to say you have to have a positive culture
result in hand before enrolling these patients. |
think the intent is that patients be enrollable on the
basis of clinical criteria alone, and then at the end
of the day in terns of the evaluability be assessed,
but | absolutely agree with you. I think you wll
lend up with no enrolled patients if you were to wait
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for a positive culture.

CHAI RVAN CRAI G Now, | thought when we
tal ked about this issue before and the commttee sort
of reviewed it that what we thought was that there
should be at |east two positive blood cultures, but
that we didn't feel that they necessarily had to be
both peripheral, but that one could conme through the
catheter if it had a | arge enough nunber to inplicate
the catheter.

And | think | agree wth Barth's thing
that two blood cultures are sort of necessary, but
what | do disagree with himis that | would feel
confortable with just two peripheral. | think there's
got to be some way since we’re trying to be strict and
trying to really be sure that we're dealing wth
catheter related infection that we have sone way of
still connecting the infection to the catheter.

So | would want to have that stipulation
as well either by having a higher nunber comng from
the catheter blood culture or if the catheter is
renmoved, getting it there.

I'm less confident though with hub
cultures and sone of those others farther down the
l'i ne.

Dr. Mirray.
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DR MJRRAY: Yeah, just to say for the
record that | agree conplete with what Bill said, and
I think Gordon said the sane thing.

DR WVEINSTEIN  Bill.

CHAIRVAN CRAIG  Yes, Dr. Winstein.

DR WEINSTEIN As a practical nmatter, the
nunber of |aboratories in the United States that are
currently do or nay be able to do quantitative bl ood
cultures is exceedingly snall. So that if that is a
criterion, and it may be a reasonable criterion to
use, you're not going to be able to find many
| aboratories that are going to be able to support that
kind of a clinical study.

CHAIRMAN CRAIG Dr. Mernel.

DR MERMEL: However, | think we have to
realize that's just in that situation where they' ve
not renoved the catheter, and then that also begs the
question then of are we going to accept time to
positivity as an inclusion criteria knowing that 95
percent of the labs don't have quantitative methods.

CHAIRMAN CRAIG Dr. Reller.

DR RELLER I'mglad Dr. Mernel cane back
to the quantitation because | wanted to address that
or the tinme to positivity.

If one is looking at a ratio, whether it's
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four, five, or ten, it would be absolutely critical to
make sure that the blood from the catheter and
peri pheral were cultured in the sanme nedia because the
nedia differences far outweigh the tinme differences or
outweigh the tine differences that people have spoken
to.

And then one goes to the physiology. | am
exceedi ngl yuneasywi t hquantitation as a differential

excuse nme -- Wth tinme to positivity as a
differential tool. How often do these organisns
replicate? Fifteen mnutes, 30 mnutes? | nean we're
tal ki ng about what mght be one being four and then
whatever you start with simlarly going up in good
medi a and under i ncubati on.

The replication of the organisns and the
quantitative differences are not wthin the tine
frames that would enable, | think, a reliable
differentiation in terms of assum ng because sonething
grows faster that there's that precise a relationship
with quanti -- | just don't believe that. It doesn't
make any sense m crobi ol ogically.

Dr. Mirray has nentioned maybe in the
research | abor at ory, but physi ol ogi cal | y,
m crobiologically it doesn't nake sense to nme, and |

woul d avoid that one. It’s, | think, dangerous. 1It’s
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a dangerous quagmre to get into.

The absolute -- when we discussed this
| ast year, actually we started out with two periphera
bl ood cultures and then |oosened up to include ones
t hrough the catheter because the standard party line
that used to be true was that people shouldn't get
cultures through the catheter. Sonme | aboratories
woul dn't accept them

The reality is that we can't do that
anynore because, one, we don't know where they're
drawn from and that may be all that we get,
particularly in premature or neonates. So it becones
exceedingly inmportant to have ways of telling whether
things are real are not.

And there's been a lot of work done on
that, that they have to be close in tine. They have
to be pulse field, for exanple, in premature or
neonates with even cultures that are multiply positive
with coag. negative Staph. over days. If you | ook at
positive day one, day three, they're often different
by pulse field as opposed to having them all at the
sane pul se field close in tine of being supportive of
real bacterem a.

so that if one then looks at the
insensitivity of the roll technique where you would be
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m ssing by nunbers that Leonard and Dr. Raad gave
earlier of maybe only 70 percent sensitivity with the
great than 5 colony formng units, Leonard?

DR MERMEL: It's less than that. It is
alittle bit less than that.

DR RELLER At Dbest.

DR MERMEL: Yeah

DR RELLER  And | think nost people here

woul d recogni ze of al | of t he t echni ques,
quantitative, sem -quantitative, differential
guantitation through catheter, et cetera, | nean, nost

peopl e would accept not that it's necessarily the nost
sensitive; it's the nost reproducible, t he nost
avail able, and the one nost often used.

So if you' ve got a technique that it's at
best 70 percent sensitivity, | see the potential for
exclusion of patients who really have catheter related
bacterem a, where they've got the clinical criteria;
t hey' ve got two peripheral blood cultures that grow a
coagul ase negative Staphylococcus that's going to
constitute the vast -- | nean, the mgjority, 70, 80
percent of these are going to be wth coagul ase
negati ve Staphyl ococcus, and you don't have any ot her
site, no prostheses, et cetera. I think it would be

unreasonable when we're searching for nunbers to
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necessarily a priori exclude.

| have no problem wth doing a
quantitative, a sem-quantitative culture of the cath.
tip if it's renoved, but given the anbiguities of
quantitation relative to peripheral, and to nme the
usel essness of tine to positivity and the |ack of
availability in clinical |aboratories of quantitative
methods that have to be done at the time of
enrollnent, you can't do it after the fact |ike you
can pulse field gel electrophoresis.

| just think that wth the primry
enmphasi s on bl oodstream infection, that one can fairly
categorize this 30, 40 percent of patients wth
coagulase negative Staphyl ococci who have two
peri pherals and no other source, and the patient gets
treated and responds. | think there are ways to deal
with this.

CHAIRVAN CRAIG Dr. Archer.

DR. ARCHER Just one question for Dr.
Mernel  again. Do antibiotic and anti-infective
i mpregnated catheters affect your ability to recover
organi sms from or through the catheter?

DR. MERMEL: Sam could al so speak to this.

There was an article in Journal of

Cinical Mcro., because | had reviewed it a few years
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ago, that raised that possibility that with sone
intralumnally covered -- wth sone antimcrobial
agent, catheters drawing a blood culture through may
have -- | can't renmenber who the author was. | don't
know i f Barth --

DR RAAD. Schmdt is it?

DR MERMEL: I think so. That's right.
The Ceveland dinic, | think, group, suggested that
that was a possibility.

I"ve also been concerned about that, say,
with heparin bonded catheters they use in children,
with unbilical catheters where they're bonded wth
benzoconium and we know that initially when those
catheters -- if you draw blood through a heparin
bonded catheter that's got the benzoconiumin it, that
adversely -- that inpacts on potassium neasurenents.
Usi ng the Kodak ectocam system can cause fal se, pseudo
hyperkal ema, and then they go and treat people and
they actually have normal potassiuns, and you get this
big bolus effect as you're drawing blood through a
freshly inserted heparin bonded catheter wth
benzoconi um

So I think the possibility does exist.

DR ARCHER: That woul d certainly affect
time to positivity if you got some inhibition growth
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early on because of that.
DR. MERMEL: | would agree that that woul d

seem very pl ausi bl e.

DR RAAD: | think the tine to positivity
should exclude patients wth the inpregnated
catheters, whether antibiotics or antiseptic. But

going back to what Dr. Reller said, and | strongly
agree, | think there is an entity. Gven the fact
that our quantitative culture nethods are sonehow
[imted, whet her the sem -quantitation, even the
soni cati on, even the quantitative blood culture
nmet hods, we have to give room to this entity of
probabl e catheter related bloodstream infection that
does include patients with true bacterenias, including
Staph. epi. and certainly Staph. aureus, no other
apparent source, probably catheter site inflammtion,
and these are probable catheter related bloodstream

i nfections, even the absence of catheter site
i nfl ammation

That has to be part of the intent to treat
anal ysi s, and then in the specific analysis of
eval uabl e definite cases, there would be the ones with
definite mcrobiologic and quantitative data, whether
guantitative cat het er cultures or differential

quantitative blood cultures.
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DR. MERMEL: Can | ask for a
clarification? Sam you're saying that you would
i nclude those patients. It's |ike probable. What
woul d you do though when the rubber hits the road at
the end in ternms of definite, and they just have two

peri pheral cultures?

DR RAAD: I think these probable cases
should be part of the intent to treat. | nean this is
what intent to treat is about. |If you exclude them

you're really biasing the studies.

But then you mght want to do a
subanalysis for the definite cases or ones that you
m ght want to call eval uable.

The other issue is with the Staph. aureus.
Now, all of us agree here that Staph. epi. you would
like to see at |least two positive blood cultures, but
Staph, aureus -- and it all depends on the fact
whet her the clinician was expecting endocarditis at
that point or not, and renenber this is a febrile
patient that m ght have had one blood culture draw and
has a Staph. aureus and later on you renove the
catheter and the catheter is culture positive wth
high colony count on the catheter tip for Staph.
aur eus.

This is catheter related Staph. aureus
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bl oodstream infection even if you don't have two
cul tures. so to call this at the end being
i neval uabl e because you wanted two peripheral positive
bl ood cultures for Staph. aureus and in addition to a

catheter culture for Staph. aureus would be too

excessi ve.

| think for Staph. aureus, it should be
treated differently than Staph. epi. Wth Staph.
aureus, | think nobst people would agree that one

positive blood culture in the setting of clinical
sepsis and a positive catheter tip «culture or
i ntravascul ar segnment would certainly speak of a true
catheter related bloodstream infection for Staph.
aur eus.

CHAIRVAN CRAIG  Well, can we get back to
the criteria? At least |'ve heard Barth reenphasize
what we had tal ked about before of having two positive
blood cultures, and |'ve heard sone coments from
ot her people that they felt that that was desirable,
too.

I's that, again, what we want to enphasi ze,
that we should have at least two positive blood
cul tures?

Now, to inplicate the catheter, t he
guestion is: is that all we're going to require, is
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just two positive blood cultures, or do people want
nore to try and inplicate the catheter?

My own feeling was that, yes, | think we
still need to inplicate the catheter. | nean, | had
personal experience with patients with VRE at our
institution where |1've had positive blood cultures
with VRE from peripheral sites, but taking out the
catheter we can't find the organismthere at all, and
| have a positive rectal culture. So I"'msure it's
probably transl ocation from the gut.

so | think there needs to be sone
connection to the catheter so that if one of the
cultures was drawn through the catheter and you had a
hi gh nunber, that would be a way of inplicating it,
and then if the catheter is renoved, that would be
another way of inplicating it.

But | have great difficulty with sone of

the other criteria.

Yes.
DR NORDEN: | think you just changed a
little bit fromwhat you had said earlier. | mean, |

think a blood culture drawn through the catheter, if
it's not quantitated, is no different than a
peri pheral culture. It's still a blood culture.

CHAI RVAN CRAIG  Yes.
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DR NORDEN: Well, this tine you added
qguantitation.

CHAIRMAN CRAIG No. Wat I'msaying is

that you need some way of inplicating the catheter

DR. NORDEN: | agree

CHAI RVAN CRAI G If you draw two bl ood
cultures and you draw one through the catheter, it
would still be okay if the catheter is renoved and you

met the criteria for inplicating the catheter by way
of the roll test.

DR NORDEN: Right.

CHAIRVAN CRAIG On the other hand, if the
cat heter was not being renoved and you weren't going
to be able to get that and you had two cultures and
one was drawn through the catheter, the only way to
really inplicate the catheter then would be from
quantitation

DR NORDEN: GCkay. | don't disagree with
t hat .

DR ARCHER. It seens to ne that the best
way to handle this mght be to have the sponsor
include as many tests as possible when the catheter is
not removed or even when it is to try to inplicate the
catheter, and we night be able to collect sonme data

actually on the basis of the studies that are done,
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whet her these nmethods actually predict catheter
rel ated infections and what the outcone is.

Maybe nore than one should be required of
sponsors in order to try to answer sonme of these
guesti ons.

| have another FDA related question. If,
for instance, a conpany does studies wth catheter
rel ated bl oodstream infections and, say, has 20 Staph
aureus infections and in ten of those or 15 of those,
the catheter is renoved, the patients do well, ten
days' treatnent; do they then get an indication in the
package insert for Staph. aureus bacterema, or wl
it have to say catheter related Staph. aur eus
bacterem a where the catheter cones out?

DR CH KAM : I"mnot sure | can address
t he nunbers issue, but you raised the issue about how
the study was actually done. That is, in the course
of the study if the catheter was renoved as an
i nportant point in managenent, and | think we'd have
to think about it. It's an issue we may bring to the
conmmittee, but in fact, there are other precedents
where inportant managenment issues in the course of a
clinical trial have been described in the label in the

clinical study section if we feel and there is
scientific evidence to support that whatever that
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managenent strategy was was inmportant. W think it's
inmportant for the use of that product and in its
effectiveness and its safe use.

CHAIRVAN CRAIG Dr. Mernel.

DR MERMEL: I think it's an extrenely
i nportant point because there are studies that have
shown that with Candida and Staph. aureus not renoving
the catheter is an independent risk factor for death.

So now | know death isn't the sort of
thing that's an endpoint, but it is going to --
| eaving the catheter in with Staph. aureus or Candida
is going to increase independently the risk of death
of the patient and, you know, obviously a bad outcone,
and | think that distinction in terns of analysis is
going to be extrenely inportant.

How it is in the package insert | don't
know, but | think in the final analysis it's going to
be very inportant because of that very conpelling data
whet her or not the device has been renoved or not as
part of treatnent.

CHAIRVAN CRAIG Dr. Mirray.

DR MJRRAY: Yeah, because i was going to
make that point, too. | have to assune that any
study, any evaluation, you're not going to be | ooking

at the guys who had the catheter renoved mxed in wth

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 23411433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

124
the guys that hide the catheter left in. | mean those
are two very distinct patient popul ations.

And al though they may all cone into the
sane entry criteria or get admtted into the study and
put on therapy, surely the analysis can't have them
m xed together because | think those are apples and
oranges conpl etely.

And while | agree that the two positive
bl ood cultures as a criteria, | also sort of agree
wth Samthat if it's Staph. aureus, so the fever went
to 104, you drew a blood culture, took out the line,
cultured the cath. tip and there were, you know, 50
Staph. aureus on the cath. tip, but you lost the
opportunity to get another blood culture. | think the
Staph. aureus kind of would tend to agree with in that
i nstance that one mght be sufficient.

Now | want to make one other coment.
What about these Staph. epis. where the catheter has
been renoved? And so I'mreally sort of throwing this
out to the pharmaceutical industry. Maybe there is a
way to get sone information there.

So at 48 hours you find out it's Staph.
epi . The patient has now been on therapy for 48
hour s. The catheter was renoved. Per haps we could

consi der or encourage the conpanies to consider having
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an arm that when that was the case, the therapy either
stops at 48 hours if the patient is doing well or at
72, and otherwi se they continue on with what was the
preset therapy.

Because | think we may end up treating a
ot of people with Staph. epi. bacterem as whose
catheters were renoved for seven to ten days, and that
tells us nothing. And there may be a way to
incorporate into this having a separate part of the
study for those where it's renoved and you find out
it's Staph. epi. cutting therapy short, and find out
if two days is equal to seven. Then that's good
information, getting closer to zero all the tinme.

CHAIRMAN CRAIG  Yes, Dr. Mernel

DR MERMEL: | think also, Barbara, you'd
make this a non-neutropenic, and also | think | would
also echo Dr. Raad's comments with regards to a single

positive blood culture for Staph. aureus and also add

Candida.

CHAI RMAN  CRAI G There's one ot her
scenario here that | wanted to see what the people
t hought, is when we do have entry site exudate, and as

was suggested by Dr. Archer, that a Gam stain
definitely looks like there's purulence there, and you

see sone organism there; that if you had a positive
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culture there and two blood culture positives and they
were all the sanme organism that you would consider
that to be a catheter related infection.

So we could have three ways then of
inplicating the catheter: Dby having a higher nunber
in the culture through the catheter or for the bl ood
culture through the catheter; by rolling it; and by if
there happens to be an exudate that is Gam stain
positive and also then recovers the sane organi sm

Wiat do people feel about the catheter hub
and the infusate? Should we just suggest that
conpani es would be encouraged to collect such data;
that it may be helpful, but at this point in tine
we're uncertain about the sensitivity and specificity
of those tests?

Ckay. \Well, that takes care of at |east
the initial bacteria. Yes, Dr. Parsonnet

DR PARSONNET: | just wanted to make one
comment, which is that throughout this discussion it
seens |ike we've just nassive increased the conplexity
of the studies that are being done to the point where
we've tal ked about stratifying by duration of therapy,
type of catheter, the organism involved, whether the
catheter is retained or renoved, ways of inplicating

the catheter, probable versus definite infections, to
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the point where I'm not sure these studies are going
to be feasible to look at all of these various things,
and it may be that we need to prioritize what things
are nost inportant.

DR MJRRAY: | think that reflects the
fact that we're not sure they are feasible in sone
ways. | mean it is very difficult. There's so mch
m xed out there, and that's probably why there is no
indication right now it's extrenely conplex, and every
time we ask again we sort of waffle.

DR PARSONNET: | think that's the point.
These studies haven't been done very well in the past
for a reason, which is that they are extrenely hard, a
nd we're throwing out all of these criteria, but it's
not clear to me, especially given the sanple size
calculations that we heard previously that by
including all of these things we're just making these
sorts of studies conpletely -- we're just show ng that
they're going to be conpletely inpossible to do to the
degree that we'd like to see them done.

DR ARCHER But | think that the point
has been nade several tines about you include a |ot of
people in the studies and then you l|ook at how the
data falls out, and nmaybe a lot of this will have to
be done post hoc, and you may not exclude everybody on
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the basis of these criteria, but you need to collect
the data, as nuch data as possi bl e.

And | think the stratification, | nean
it's going to be a tough job for the FDA once all the
data conme in to decide what qualifies and what
doesn't, but I think if you collect the data, then I
think you mght be able to arrive at sone concl usions.

CHAIRMAN CRAIG | think the hardest thing
is the catheter renoval, and | agree, as David said
and as it says in here, the guidelines, is that the
conpani es have to have sonme set way of dealing with it
so that it's standard throughout the protocol of how
it's going to be | ooked at.

Because that's such, in ny mnd, a big
variable in what one's going to see in terns of the
outcome that that really needs to be down in print and
standardized, and it's going to happen exactly as it
says.

DR MERMEL: | just want to say the tine
is ripe to do the studies. W know life is difficult
and it's going to be conplex, but |ooking at studying
t housands and thousands of patients for heart disease
and oncol ogy and yet we can't tell a physician how to
treat their patient. | mean anyone who's taken care

of anybody in a hospital over a few days is going to
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have a patient with a bl oodstream infection, and if
it's related to a catheter, we <can't tell them
anyt hi ng.

And so sonething that's part and parcel
with daily care of patients, it is conplex, and I
think we'll just have post hoc analysis and keep track
of whether or not the patient got an echo cardiogram
up front and whether or not the catheter is renoved.

There's going to be a ot of conplexities,
but 1 certainly wouldn't discourage industry from
pushing ahead and trying to answer sone of the nost
basi c, fundanental questions in taking care of
patients that are hospitalized and in hone care that
are totally unanswered.

CHAI RMAN CRAI G kay. The other question
I think we need to clearly address that we've tal ked
about already is the test of cure cultures, and
guestions of whether they're necessary, whet her
they're necessary for certain organisns and not for
ot hers. I'd like to hear some coments from

partici pants.

Dr. Archer.

DR ARCHER. | agree 100 percent with what
Dr. Raad said. | don't think test of cure for any
organism if the patient is doing well, feeling well,
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is going to yield anything but a bunch of contam nants
that's going to make the study results difficult to
interpret -- in adults.

CHAI RVAN CRAI G Could | just ask --

(Laughter.)

CHAI RVAN  CRAI G Could | ask our
consultants what the data would say on catheters that
are left in, that with organisns such as coagulase
negative Staph., if there's any usefulness there |ater
on? Do those catheters sonetimes continue to give
positive blood cultures withcut fever synptons, the
ot her things going on?

DR, MERMEL: Two points. The test of
cure, | think, Sam m ght have touched upon the fact
that -- CGordon, would you feel there's nore conpelling
evidence to do it if it were sonething |ike Staph.
aureus? Still no.

DR ARCHER: Can you inagine a patient

with Staph. aureus bacteremia who's asynptomatic?

DR. MERMEL: No, no, no. In ternms of --
well, 1've seen it. Yeah, 1've actually seen cases.
Yeah, | actually have, yeah. But --

DR ARCHER Vel |, possibly if the
catheter is left in, in a patient with Staph. aureus

bacteremi a, you might want to get sone test of cure,
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but otherwise if the patient is doing well, | think
you have all these other ways of assessing.

You're not likely to get Staph. aureus
cont am nati on. So that's less of a -- but it's one
nore test to do that's probably going to yield you
m ni mal i nformation.

DR MERMVEL: Well, |'mjust sure. | just
think the Staph. aureus is just so nuch nore
pat hogeni c. | just -- | usually, when that's the only
Staph. aureus bacterema, routinely, irrespective of
the source, recommend repeat blood cultures after |'ve
stopped therapy. That's just the way | was trained to
practice by people like Dr. Craig.

Regarding the catheter in, Dr. Raad has
data showing that there's a threefold, if rmquoting
correctly, higher risk of repeated bloodstream
infection wwth coag. negative Staph. if you |eave the
catheter in, although I don't know, Sam how many of
t hose people -- what their clinical synptons were at
that time in terns of were any of those people, you
know, not neeting the criteria we're using.

DR, RAAD: Yeah, there was patients who
had the catheter left in with Staph. epi., but they
had real Staph. epi. bacterem as. There were 20
percent chance higher of relapse versus those that had
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their catheters renoved.

But all of those that had a recurrence
came back with, again, <clinical manifestations of
infection, including fever. So that's why |I'm naking
the argunent that if patient is doing well, there is
no need to do the blood cultures certainly with Staph
aureus unless wth the Staph. aureus you have
sonething to mask the infection: an elderly patient,
a renal failure patient, or a patient on steroids.

DR, MERMEL: Yeah, | think those are
i nportant.

DR RAAD: And Candida.

DR. MERMEL: dinically I've seen patients
with Staph. aureus bacterem a w thout mnmuch fever in
t hose sorts of subgroups.

CHAI RVAN CRAI G Yes, Dr. Donowtz.

DR DONOW TZ: I think there's test of
cure weeks after you' ve stopped therapy or days after
you' ve stopped therapy, but | also think that there
shoul d be sone criterion during the infection in terns
of daily cultures until negative, Which should be
fairly specific, and that way you're talking about
efficacy of therapy in the mddle of your diagnostic
peri od.

Routinely | woul d advocate that. W don't
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routinely, Gordon, nuch to your surprise do any test
of cure in kids because, again, if they enter wth
synptons and they recur, they recur with the sane
synpt ons.

DR. ARCHER. | think for Staph. aureus, in
particular, multiple blood cultures after starting
therapy is very inportant. For instance, if you do
those with naphcillin (phonetic) versus vancomycin,
there's a clear difference in time to eradication of
bacteremia with vanconycin versus naphcillin, and it
m ght be another way of evaluating drugs, one versus
anot her, 1in conparative studies.

DR VEINSTEIN. But, Gordon, given that a
| arge percentage of hospital acquired Staph. aureus
bacteremia, many of which nmay be associated wth
catheter, are going to be caused by nethicillin
resistant strains and vanconycin kills slowy, and it
may take a week to clear the bacterema, it probably
doesn't nmake a |lot of sense to repeat bl ood cultures
after 48 or 72 hours when you know that a fair nunber
of those patients are going to continue to be
bact erem c. It's going to take longer to clear the
bacterem a.

DR ARCHER True, but there's a range.
Sone may; some may not, and once again, if you're
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doing it as a conparator, and you conparator is
vanconyci n agai nst whatever your drug is, then you
want to show that it does better than vanconycin in
terns of clearing the blood, and | think that's a
useful kind of a test to get in those situations.

CHAI RVMAN CRAIG  Sonet hing that you'd put
in there to suggest people to do or something that you
woul d require people to do?

DR ARCHER Once again, | th.ink if a
conpany wants to prove that its drug is better or
equal to, they want as nmany paraneters as possible for
evaluating drug efficacy, and that's just one. | nean
it wuld seem to be in their benefit to get those
ki nds of studies.

CHAIRVAN CRAIG Dr. Mirray.

DR MJRRAY: | think it's of interest, but
I think without knowing that the rapidity with which
a blood culture becones negative under therapy in
these settings, that that has anything to do wth
ultimate outcone, it's kind of a slippery slope to
meke it a requirenent.

DR MERMEL: But again, Sam has data with
Staph. aureus bacterema suggesting that if after
three days of initiating appropriate therapy they

still have bacteremia, that those patients are very

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

135
different than those in which it resolves within three
days and are those nmuch nore likely to have nmetastatic
foci.

So if you didn't follow that criteria and
then you had a higher failure rate with Staph. aureus
bacterema and you didn't know that those patients
were bacterem c for several days, you mght think it's
a drug effect where in actuality they seeded those
sites early on in the infection.

So | think wwth Staph. aureus, again, that
getting multiple cultures is very inportant in |ooking
at efficacy because you tease apart those that seeded
foci as conpared to drug efficacy.

CHAI RVAN CRAI G yes.

DR CH KAM : I think that's an inportant
i ssue because as the guidance is witten now, there
are early evaluations based primarily on evaluating
the clinical course. There have not been built into
it recommendations related to this issue of follow ng
the m crobiol ogic response and how i nportant that may
be.

Again, it my be organism specific.
That's the sort of conplexity that we'd have to think
about in how to sort of provide that sort of guidance.

DR MERMEL: | think many clinicians or at
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| east nyself, if soneone's got high grade continued
bl oodstream infection, | treat them for a long course.
| treat themas if they have a endovascul ar focus of
infection, even if they had a TEE, for exanple, and it
was negative. If | see soneone with Staph. aureus and
| think it came from a line, pulled out the I|ine
initiated therapy, four days later they still have
positive blood cultures, in ny care of patients they
get a nonth of therapy as if they have an endovascul ar
focus of infection.

So | think it's very inportant with Staph
aureus to know that, have that data.

CHAIRVMAN CRAIG Is that based just on the
blood culture or is that based -- are the patients
clinically sick as well?

DR MERVEL: I think oftentinmes they're
sick as well, and it doesn't have to be -- you know,
t hey coul d have septic thronbophlebitis, for exanple,
but they've got continuous bloodstream infection.
Isn't t hat our definition of an endovascul ar
i nfection?

CHAI RVAN CRAI G Yeah, but, | nmean, the
question that | think they were trying to get is we've
been talking before about clinical and now we're

tal king about m crobiologic. Is there sonething
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unique about it that's not picked up by clinical

observati on?

DR MERMEL: | don't know if we have the
dat a.

DR ARCHER. These m ght be sick patients
who are ill for other reasons, and it's one nore thing

to foll ow They may not deffervesce imediately in
terms of whatever their synptonms are, but if they
clear their bloodstream very quickly, then | think
that's one nore paraneter that can be used to follow
t hem ver sus not.

And, once again, you've got a lot of
patients with a ot of different things, but you've
got them random zed to two different drug reginents,
or Drug A/Drug B, and you tease all of this out, |
think, at the end looking at all of it, rapidity to
clearance, netastatic foci, and so forth with each
i ndi vi dual drug, but there will be a lot of data
gathered in the neantine that we don't have now

CHAl RVAN CRAIG kay. Any other comments
on that?

So | think the general consensus from here
was that blood cultures when sonebody's doing fine are
not needed, but if they still have synptons at the

time, then we woul d.
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DR CHI KAM : And just to clarify that
point, these are in situations also where the catheter
was left in place. The feeling is that those patients
who are likely to have relapsed would relapse wth
synpt ons.

CHAI RVAN  CRAI G Vell, | nean, at |east
that's what | thought Dr. Raad said. |Is that correct?

Dr. Danner's experience?

DR DANNER Wen a catheter is left in
place, | would favor cultures even if soneone is not
febrile, and the reason for that is that you may have
decreased the anmount of colonization, but not
completely cleared the catheter. You m ght pick that
up with a blood culture, but not see it clinically.

And it also depends a little bit on how
the catheter is being used at that tine. If the
catheter is just being | ocked and not otherw se used,
you may not know that the catheter has a probl em based
on clinical synptons until the person cones in for
anot her course of chenot herapy or sone other
intervention and it's hooked up to an IV and you run
stuff through it, and then they get a shaking chil
and have anot her event.

So as a test of cure to show that you at

| east can no longer detect that that catheter is
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colonized with the same infection, in the situation
where the catheter is left in place | would draw a
culture through it.

DR ARCHER But what if you got a
positive culture from the catheter and a negative
peripheral culture in a patient who is doing well?
Wuld that be a failure of therapy?

DR. DANNER: If it's the sane organism
you know, that you had two weeks ago, yeah, | think
that is probably, and what w Il happen likely wth
that catheter is that eventually there'll be a
rel apse, but it may happen down the road.

CHAI RVAN CRAI G | guess ny concern still
is what are we treating. Is this an infection we're
treating or is this a catheter we're treating?

DR DANNER: | thought when you're trying
to treat an indwelling catheter that you're leaving in
place that vyou're clearing the catheter related
infection, but you're also decol onizing that catheter,
and if you haven't decolonized the catheter, then
that's a failure of your treatnent.

DR ARCHER | think Dr. Raad would say
that you've got organisns buried deep in biofilns in
catheters after successful therapy that you could

probably recover in nost cases if you |ooked hard
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enough.

DR RAAD: Yes. It's extrenely difficult
to decolonize catheters even with long term therapy
because of the organisns being inbedded in biofilm and
being resistant to antimcrobial agents in the setting
of biofilm So a positive blood culture through a CVC
m ght not be very helpful, ~certainly for Staph.
epi derm di s bl oodstream infections.

For  Staph. aureus, | see where the
cautiousness clinically and you want to nake sure that
this is negative, but, again, if this is positive
through the CVC and a catheter is left in and the
peripheral vein is negative and there is no evidence,
no clinical manifestations of infection, what do you
call hits, a hub colonization? Is it failure of
t her apy?

So why to do a blood culture which is not
going to be helpful or neaningful? And for Staph.
aureus infections, the data in the literature is in
favor of renoving the catheter if this is true
catheter related bloodstream infection, and so these
catheters should not be left in place.

There is no attenpt to use antibiotic |ock
therapy for long term catheters and so on, but |

certainly wll not kind of propagate using bl ood
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cultures through CVC for Staph. epidermdis if the
patient is doing fine. For Staph. aureus | see where
you' re concer ned.

DR. DANNER:. Well, also other organisns.
| mean enteric Gram negatives and things. | nean if
that's still in that catheter, it's going to cone back
eventual ly, particularly if the patient wth that
catheter is going to go through another cycle of
chenot her apy and becone neutropeni c again and thi ngs.

| wouldn't leave the catheter in. | think
that's a failure of trying to clear the catheter.
It's still infected.

DR. RAAD: Yeah, but we're not evaluating
actually whether we're able to decontam nate the
cat heter. We're evaluating whether we're able with
followup to cure the patient, and the issue --

DR. DANNER. Well, it's not a cure if you
maeke the patient neutropenic two weeks | ater and they
then are bacteremc with the sanme organi sm because
you * ve stopped the antibiotics and the organism is
still on the catheter and it's now regrown and you're
i nfusing stuff through the catheter and they're stil
i nf ect ed.

CHAI RVAN CRAI G Yes, Dr. Norden.

DR. NORDEN: |'d like to respond to that,

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

142
Bob. | think that really we have to define what we're
trying to do in the study. The study is trying to
treat catheter related bacterema, and you need one
endpoi nt for that.

The clinical outcone as you tal k about two
weeks down the road or four weeks down the road, when
the patient gets another episode of neutropenia is
sonething that as clinicians we're going to be unhappy
about, but | don't think, you know, it's sonething you
can ask of an antibiotic or that you' d decol oni ze, as
Dr. Raad has said, the catheter

So | think you have to say this is ny
endpoi nt . The endpoint is clearing bacterema, and
you stop there, and that's a success.

DR DANNER: Well, Carl, naybe we practice
different, but to nme, you know, just like with a
urinary tract infection, if you want to know you
cleared it, you then have clean urine and you' re not
still growing the organism and you don't still have
white cells there

You know, these patients are very conpl ex.
A lot of them are on steroids. A lot of them are
el derly. A lot of them have reasons not to
necessarily have clinical signs, particularly if
you' ve decreased the anount of organisnms in the
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catheter during the course but not cleared it, and if
you are otherwi se not using the catheter in the sane
way and you've just locked it, and it's not currently
bei ng used for infusion because your antibiotics have
stopped and they're not getting a course of
chermot herapy, and to ne you need to know that the
catheter was cleared of the infection.

And the way to do that is to draw a

culture through it.

DR NORDEN: | don't think it's a matter
of practicing differently. | suspect we probably take
care of patients very much the sane. I think that

what I'mtrying to say though is that this is a drug
trial that you' re now doing, and you have a right to
set up any criterion that you think is valid as an
endpoi nt .

And if the «criterion you decide is
clearing of bacterenia and everybody agrees that
that's okay, then that's what you use.

| mean, | think you're absolutely right
about urinary tract infection. You do the sanme thing
with osteonyelitis. You'd like a bone biopsy to be
sterile, but when you treat pneunonia, Yyou don't
actually look to see if you clear the sputum | nean

you don't always do that.
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CHAI RVAN CRAI G I mean you're actually
tal king about a surrogate for decolonization of the
cat heter. I mean the only way to really be sure that
it's decolonized would be to conpletely renove it,
scrape everything off you could from the inside and
culture it to be sure that it didn't have any
organisns, and that's not going to happen.

DR DANNER. Well, | don't think you have
to be short that level, but at |east to know that you
still don't have positive cultures, and when you hook
up to that catheter, you know, if you hook into the
catheter and you draw blood out and there's bacteria
init, when you hook into the catheter and infuse
things in, there's bacteria in that also

DR ARCHER: But, Bob, 90 percent of the
catheters that are going to be left in are going to be
left in for Staph. epi. and coag. negative Staph.,
right?

DR DANNER Staph. epi., | think, is a
different issue.

DR ARCHER.  Ckay. Vell, | think that is
the issue. | think nost of us would agree if you have
to leave the <catheter in and the patient had
Pseudononas, enterobacter, or Staph. aureus, then |

think you're right. You would want to be careful, and
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maybe you'd want to culture the catheter again.
But nost of the time those catheters are
going to be pulled even if it's a central catheter for
t hose kinds of bacterema related to catheter

DR. DANNER: Yeah, enterobacteriaceae, |

nmean, people treat those, | nean, for the permanent
cat heters. They attenpt to clear the catheter and
treat that.

DR ARCHER  And your experience is those
rel apse?

DR DANNER Sone of them do. Sone of
them clear, and sone of themrelapse, and I would |ike
to have the culture.

If you keep in the criteria where you're
followng up long term enough, then | think the
catheters that are still colonized and have not been
cl eared adequately if your followup is |ong enough
those people who are going to have a problem wll
rel apse and you'll pick it up

But you certainly then need to have the
later followup in there

DR RAAD: But then the antimcrobia
agent will not be able to decol oni ze the catheter.
In these situations what you need to do is be nore

concerned about renpval of the catheter, which is a
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managenent i ssue.

To expect that the antimcrobial agent in
the case of some of the organisns, such as
st enot ophononus nul tiphilia (phonetic) or sone of the
other agents w |l decolonize the catheter, and to call
this that this is failure because a positive bl ood
culture through the CVC in a patient who is doing well
is positive reflects failure of the antimcrobial
agent is --

DR DANNER  Well, | don't know. | nean
you have sonebody that got an E. coli infection of
their catheter. You treat them with antibiotics.
Subsequent cultures through the catheter are negative.
Three nonths | ater they have fevers. You' re draw ng
other cultures. You don't recover that same E. coli.

So | think those catheters are, in fact,
decol oni zed.  They no | onger have the E. coli on them

CHAIRVAN CRAIG W need to --

DR MERMEL: Could we resolve that issue,
however? Instead of requiring a blood culture through
the catheter, for patients whose catheters are left in
pl ace have longer followup so that if there is a
bacterema it could be recorded because then it's

clinically neaning. The patient has a true

bl oodstream i nfection, you know, six weeks after --
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DR.  DANNER Six weeks after if it
relapses with the sane organism Then that's a
failure, and yes, if you had a longer followup you

could address it the sanme way.

I nyself, | nean, after | finish the
antibiotics, you know, not for all organisns, but for
a substanti al nunber of organismns, "Il repeat
cultures through the catheter and nmake sure | cleared
t he organi sm from the catheter

But |ong enough followup would address
t he sane issue.

CHAIRVAN CRAIG Ckay. Dr. Reller

DR RELLER I wonder if one way out of
this controversy, given the diversity of the
organi sns, some catheters com ng out and some not, and
I think it's in accord with clinical practice, that if
a patient is not doing well, inplicit in these
guidelines is a delineation of the factors for
docunentati on of whether the catheter was renoved or
not, and what the criteria for renoval of the catheter
are.

So that if a patient who has an organi sm
that's an aureus or a Candida, npbst people are going
to renove the catheter if they can straight away.
some, If it's a vital lifeline, are going to try to
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get by without noving the catheter, but if the patient
is not doing well, they're going to get blood cultures
and if positive, then the pressure is really on to
renove the catheter.

So if we had it in that the patient was
doing well, whether the catheter was renmoved or not,
and nost of the tinme this is going to be wth
coagulase negative Staphylococci, which would be one
of the goals in developing a drug is to be able to
save nore catheters to get through whatever they
needed the catheter for in the first place.

So if a patient is not doing well and the
catheter is going to be renoved and blood cultures are
obtained, that that be required, that those data be
captured, but that getting blood cultures at two,
three, five days on every patient regardless is not.
It's neither necessary, nor, in fact, depending on the
antibiotic and the organi stmecessarilyinterpretable

But at the end of therapy, presumably if
you're treating catheter related infection, it's going
to be a short course. Wiet her short is five days,
seven days, or ten days, it's going to be delineated
in a given protocol for a given agent, and | would
think that after conpletion of therapy, at sone tine

after that, that that's the followup blood culture
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that |'minterest in, and interest in for tw or three
reasons.

One is that if this patient had a catheter
related infection that was caused by Staph. aureus or
Candida, even wth renoval of the catheter, | am

al ways nervous, and it may be subtle in the dialysis

patient, et cetera. For the purposes of a clinica
trial, if you're saying this is a sinple one, it may
be a bad organism but it's sinple. VW renove the

catheter; they got a short course of therapy. To
docunent that after therapy is stopped | think would
be very inportant.

They might pop up with osteonyelitis six
weeks down the -- but you would say three or four days
after conpletion of therapy with a bad organi sm and
catheter renoved that that patients did not have
bact erem a, which was a necessary criterion for
evaluability on entry.

For the patients with the you mght say
easier organism the coag. negative Staph and the
catheter was left in place, even wthout synptons, |
am very interested for the purposes of study in
showi ng that after the therapy is stopped because of
biofilm et cetera, that that thing is not popping

back up right away.
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One coul d argue about whether it would be
wort hwhil e | ooking further down the line, but | think
there needs to be -- we put a |lot of enphasis, and |
think appropriately, on the primacy of m crobiologica
criteria for evaluation, that they actually have a
bl oodstream i nfection related to the catheter, but |
think afterwards whether renoved for the bad organi sns
or left in for the easier organism that it would be

inportant to docunment that they no |onger have

bact ereni a

I"'mnot interested in between if they're
doing well, but | aminterested at the conclusion of
t her apy.

CHAI RMAN CRAI G But you're going to
require a peripheral one then, right?

DR RELLER Yes, or | nean it could be --
well, | nean, if the catheter -- it has to be a
peripheral if the catheter is gone, for those that had
it renmoved for --

CHAIRVAN CRAIG No, but 1'm talking about

the catheter still being in place.
DR RELLER Wth the catheter still in
place, | mean, what I'd really like to have, Bill, at

t he conclusion of therapy is one through the catheter

and one peripheral, for the catheters which are left
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in place, which is nost of the tinme going to be for
coag. negative Staph., because then | think you would
really get the information that you want that this
patient got Antibiotic X They had a bacterem a
related to the catheter. They got a short course of
therapy, and the antibiotic works, and after stopping
t herapy what was positive before and peripherally is
no | onger there. That woul d be the best situation.

CHAI RVAN CRAI G | guess ny problemis
think we've identified a population in the beginning
with our entry criteria of people that are going to
respond with fever and signs and synptons. So we're
not tal king about patients on steroids, patients with
renal disease. W' re tal king about people that can
respond to infection with signs of infection.

So in somebody that's doing perfectly well
at the end of therapy, | have great difficulty in
understanding why we need to do a blood culture in
t hat popul ati on.

Now, if you want to have as a second
indication for approval of the drug that it can
decol oni ze the catheter and the catheter is left in,
then | think it's perfectly fine to go ahead and get
a blood culture, but I don't think that has anything

to do with treating catheter related bloodstream
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i nfection. It has to do wth decolonizing the
catheter, which |I think can be a second endpoint.

Sorreone coul d | ook at both of them but I
don't think that they're related. Sure, if you don't
decol oni ze the catheter several times down the line
the patient may again get a secondary infection, but
I"m not sure that that has anything to do with the
ability of the drug to treat the infection.

DR DANNER:. | think we're | ooking though
at different diseases. | mean if you have a tenporary
catheter in, a peripheral |V or a tenporary centra
catheter, those catheters when they're infected are
renoved. You don't try to treat them in situ, and
your goal is, therefore, different.

You're renoving the catheter, and then
you're trying to nmop up whatever bacterema or, you
know, sites that have been seeded or whatever wth
your anti bioti cs.

There's another very large set of patients
that are being included in this type of trial, which
is a very different disease in a different set of
patients where you have a permanent catheter in that
has becone colonized and has, through its becom ng
col oni zed, caused an infection.

These catheters are not supposed to be
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col onized with bacteria. It's not |ike sone other
devices or nedical devices where they're in non-
sterile sites. Intravascular catheters aren't
supposed to be colonized with bacteria, and your goal
there to nme is to either decolonize themin treating
the infection; it's part of the thing you re using the
antibiotics for, or it's at least to knock down the
colony counts so much so that the renaining bacteria
are all locked in glycochal ates and other things, and

it's not going to get back out and cause another

i nfection.
They're really two different entities.
CHAI RMAN  CRAI G But you're going to
change the study design. I mean any conpany that

wants to try and get an indication for the drug then
isn'"t going to look at long term catheters. You're
not going to get the data on long term catheters.
You're going after the short term because if you're
going to get a blood cu ture at the end and call that
as part of a failure of the therapy, then why |ook at
t hat popul ati on?

DR.  DANNER You don't have to be any
better --

CHAIRVAN CRAIG | think it's a secondary

endpoint that applies only to catheters that are
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t here, that the primary endpoint, which is the
clinical response and the ability to clear the
bacteremia that was related to the infection is the
primary thing.

There | think you can conbine the data
fromthose that have the catheter renoved in addition
to those that have the catheter staying in, but when
it comes to the ability as a secondary thing to be
able to clear the catheter, that should be a secondary
endpoint, and if you fail there, that's one of the
secondary things you're unable to do, but it shouldn't
result in you being a failure for the treatnent of the
i nfection.

DR.  DANNER Your goal when you treat a
catheter infection in situ and |eave the catheter in

is to clear the infection and to clear that catheter

so that you can continue to use it and leave it in

pl ace.

The study drug will not be put under any
hi gher burden than the conparator. The conparat or
will also be -- that's a nore difficult situation.
There's no doubt about it. If you renove the

catheter, your ability to clear these infections with
or wthout antibiotics is dramatically inproved, but
the conparator is going to be put under the sane
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burden and criteria.

So, vyeah, your failure rate wll be
hi gher, and you will have sone of those catheters you
leave in situ where they remain heavily col onized, and
you briefly clear the bacterema, but then it recurs
and the person gets sick again, and you know then that
you have to renpve the catheter

Al so, sonme of those people will fail to
clear the original infection, and the catheters wll

cone out in 48 or 72 hours because of persistent

fever, which a lot of people will use as criteria.
The conparator has the same -- you know,

that's why you have a conparator. Is the new drug

that you're looking at, is it equi valent to

conventional therapy?

CHAI RMAN  CRAI G Yeah, but with the
requi rement of ten percent difference, | think at
| east what | would see happening is it would be nuch
better to look at it in a population where you're
going to have very good results than looking at it in
a population where you're going to have a |ower
response.

And so what would drive it then would be
where you woul d expect to get your good response, and

that was those where the catheters would be renoved.
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And so ny way of designing the trial then
would be only look at those which the catheter is
r enoved

On the other hand, if it's a secondary
endpoint and it's being |ooked at as a secondary
endpoint, as a separate thing, | have no trouble with
t hat . | agree that it is sonething that should be
| ooked at, and what you'd like with any drug is not
only to be able to treat the infection, but also to
elimnate colonization as a secondary endpoint, and
those to ne are two different things that you're
asking the drug to be done, and they should be |isted
in the criteria as two separate things.

But to fail on one and say, therefore, you
fail overall on everything, | think, is incorrect.

Dr. O'Fallon.

DR O FALLON: I"'m very nuch behind what
you' re saying. Wat bothers ne is that there really
are two things going on here. One of themis how best
to treat the patient. No question about that.

But these studies are being done as to how
to assess the effectiveness of the therapy. W want
to know whether this is an effective therapy, and so
what we're really looking for are two different

t hi ngs. One of themis can it clear the bugs, not
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being a doc. Can it really get rid of it? That's
what they really want to know and we want to know, as
to whether this stuff is any good.

| keep hearing that the can't clear, you
can't expect it to clear the catheter, but | nean, as
a second endpoi nt. So it seens to ne that's another
endpoint, but they're basically trying to figure out
whether this is effective in clearing bugs.

CHAI RVAN CRAI G Yes. Dr. Reller.

DR RAAD: | just wanted to say current
antimicrobials are not able to decol onize catheters
because of the dynam cs of the whole environnent of
bi ofi I m

W published in the JID, the Journal of

Infectious Disease, in 1993 a study on 354 catheters

from patients who were treated with antimcrobial
t her apy, sone of them for a long tine period.
Col oni zation was  al nost uni versal , even after
treatnent with vanconycin, and O nafsen and Tenny had
the sane data from again, University of Maryl and.

so for these long term catheters,
coloni zation is alnost universal, and even wth
treatment you're not able to decolonize these
cat heters. You mght kill some of the free floating

organisnms for a short while, but ultimately these
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organi sms in biofilmwould creep back again.

And hence to kind of expect -- this would
be ideal as another endpoint to |look for an agent that
woul d decol oni ze catheters, but at this point we don't
have antimicrobials that are able to achieve this
endpoint, and this mght be an interesting study
towards this specific endpoint, which would be quite
desirabl e.

And | think it's not going to be achieved
by an antimcrobial alone. You'll probably need
sonething else to break the biofilm

CHAIRVMAN CRAIG Dr. Reller.

DR RELLER  Sone, perhaps nany, of these
patients after initiation of therapy for presuned and
subsequently docunented by criteria outlined catheter
rel ated bl oodstream infection, especially with
coagul ation negative Staphyl ococci because it's so
common, won't get well because they've got other
t hi ngs goi ng on.

And then there's no objective assessnent

about clearing what was docunented to be present. |I'm
uneasy. What you're suggesting, Bill, is that a
patient --

CHAIRMAN CRAIG No, we said before --

DR. RELLER -- could be clinically
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wel | --

CHAI RVAN CRAI G W said that if the
patient was not doing well we felt that followup
cultures were indicated in those patients. ['m
tal ki ng about sonebody at the end of therapy that is
afebrile, doing well, and we decided at the begi nning
in our entry criteria that we identified patients that
can respond to infection with signs of infection.

My feeling in that population is |I'm not
going to yield anything at the test of cure, at the
end if they're doing well in terns of getting blood
cultures at that tinmne.

DR, RELLER Let me cone to the bottom
line, Bill. Let's take two patients, not whether it
should be done or not, but this is what is actually
done in the study that |'m eval uating.

I have a patient who is clinically doing
well, had coag. negative Staph., got seven days of
therapy. Three days later they're still doing well.
| obtain a blood culture, and through the l|ine and
peri pherally, and they're both positive for coag.
negati ve Staphyl ococcus. It's the same one that was
there before.

Now | have a patient, another patient, who

is not perfectly well clinically, had coagulase
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negative Staphylococcus from the two sites earlier,
and three days after stopping therapy, they're not
perfectly well, but their cultures are negative.

Wio's the failure and who's the success?

CHAI RVAN CRAIG  Based on -- you said the
first one clinically --

DR RELLER: The first one clinically
well, but their cultures are still positive. The
catheter was left in place for coag. negative Staph.

CHAI RVAN CRAIG  Yeah.

DR RELLER  The other one was clinically
not well, conplicated patient. They' ve got, you know,
congestive failure, other things, and they had coag.
negati ve Staph.

CHAI RMAN CRAI G But, again, the initial
fever and everything was --

DR RELLER No, these patients were the
same at the start, the sane at the start.

CHAIRMAN CRAIG  Yeah.

DR RELLER. One appeared to get well and

their blood cultures are still positive. The ot her
one was not well, whether owing to the infection or
not, was not -- everything didn't go away.

CHAl RMAN CRAI G That would be a clinical

failure, and it would probably end up as a -- since
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you did do blood cultures, as a mcrobiologic success.

DR. RELLER  Ckay.

DR ARCHER But, Barth, the first case
isn't going to occur. The data are that those
patients who don't clear the blood will be
synpt onati c. That's the point.

DR RELLER See, | don't believe that.

DR ARCHER. Dr. Raad presented data that
if the patients didn't have another reason, if they
cleared the bl ood and they becane asynptonatic, fever
went away quickly, stopped therapy, they still were
fine; the chance of recovering organisns from both
those sites are exceedingly small. | don't know what
t he exact nunbers were, but very small.

DR RELLER | thought people with coag.
negative Staphylococcal bloodstream infection wth
coag. hegative Staph. treated with the catheter |eft
in place, that the failure rate was in the order of
30, 40 percent.

DR MERMEL: It depends on how you | ook at
t he dat a. I think what Sam showed -- | guess Sanis
still here -- is that there was a higher rate of
rel apse, but in ternms of |ooking at fever, you know,
over the days ahead |eaving the catheter in, | don't

think there was a difference.
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MR RAAD: There was a 20 percent rel apse
rate, but all of those had clinical manifestations of
infections. So, again, that's a small nunber. Twenty
percent canme back with Staph. epi., multiple blood
cultures, but all of them had clinical manifestations
of infection.

I"'mnot aware -- if sonebody had a real
infection if it's catheter related, if they manifest
it inthe first place, they should manifest wth it
later on within the four to eight weeks' follow up.
| don't see why they would not be able to nanifest
with that kind of -- with the infection.

CHAIRVAN CRAIG Well, Gary, | don't think
we're going to cone up with a consensus on this --

(Laughter.)

CHAI RVAN CRAI G -- last issue. I think
there's sone that feel that repeats are not needed
even when the catheter is left in place, and there are
sone that feel that when the catheter is left in
pl ace, repeats are needed.

The possibility of having it be a
secondary objective in places where the catheter is
left in place, to have the organismrenoved, |'mjust
not sure unless you want us to give you a vote as to

how we would do on it. I think it's not a consensus
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anong the group

DR CH KAM Wll, and | think that if
comrittee nmenbers and certainly nenbers of the
audience, and as | said, this is a draft docunent
which wll be published in the Eederal Register for
comments, and this is clearly a controversial issue
that we'll expect to get further coments on and try
to come to sone resolution

CHAI RMANCRAI G Ckay. Any |last coments
that anybody wants to nake?

If not, we'll break for lunch and we'l
start what, one o'clock or five after?

DR RELLER Bill.

CHAIRMAN CRAIG  Yes.

DR RELLER One o' cl ock, please.

CHAI RVAN CRAI G One o' cl ock

(Whereupon, at 12:05p.m, the neeting was
recessed for lunch, to reconvene at 1:00 p.m, the

same day.)
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AFT-EERNOON SESSI-ON
(1:00 p.m)

DR RELLER Good afternoon. I"m Barth
Reller, at Duke University Medical Center, and the
acting chairman for this afternoon session. 1'd like
to call the neeting to order and begin with the
conflict of interest statenent by Rhonda Stover

DR STOVER: The followi ng announcenent
addresses the issue of conflict of interest wth
regard to this nmeeting and is made a part of the
record to preclude even the appearance of such at this
neet i ng.

Based on the submtted agenda for the
meeting and all financial interests reported by the
committee participants, it has been determi ned that
all interests in firms regulated by the Center for
Drug Eval uation Research which have been reported by
the participants present no potential for an
appearance of a conflict of interest at this neeting
with the foll owi ng exceptions.

Dr. WIlliam Craig and Dr. Gordon Archer
are excluded from participating in today's discussion
and vote concerning Levaquin.

In addition, in accordance with 18 United

States Code 2.8(b), full waivers have been granted to
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Dr. Robert Danner, Dr. Carl Norden, Dr. Julie
Parsonnet, and Dr. Keith Rodvol d.

A copy of these waiver statenents nmay be
obtained by submitting a witten request to the
Agency's Freedom of Information O fice, Room 12A30 of
t he Parklawn buil di ng.

In addition, we would like to note that in
1996, Dr. Rodvold consulted with Johnson & Johnson
regarding |evofloxacin. Further, he has had interests
in Eli Lilly, Rhone-Poulenc Rorer, Bayer Corporation,
and Bristol-Mers Squibb unrelated to their conpeting
products.

Al t hough these interests do not constitute
a financial interest in the particular matter within
the neaning of 18 United States Code 2.8, they could
create the appearance of a conflict. However, it has
beendet erm ned, notw t hstandi ng these interests, that
it is in the agency's best interest to have Dr.
Rodvold participate in the conmttee discussions
concerni ng Levaqui n.

Further, several of our committee nenbers
have had interests related to Levaquin that we believe
should be disclosed. FDA believes that it 1is
i mportant to acknow edge t hese participants'

invol verent so that their participation can be

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

166
obj ectively eval uat ed.

Dr. Carl Norden previously served as a
consultant for Otho-MNeil concerning |evofloxacin
for different indications.

Dr. Rodvold previously participated in a
phar macoki neti c st udy of | evof | oxacin and
ciprofloxacin in a lung penetration of |evofloxacin
and trovafl oxacin sponsored by Otho-MNeil.

In the event that these discussions
i nvol ve any other products or firns not already on the
agenda in which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude thenmsel ves from such involvenent, and their
exclusion will be noted for the record.

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

DR RELLER Thank you, Rhonda.

I'"d next |ike to have -- even though sone
were present this norning, We have new consultants for
this afternoon -- to next have each of the nmenbers and
consultants for the advisory conmttee nmeeting to
identify thensel ves.

Pl ease.
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DR. O FALLON: Judi th O’Fallon,
Bi ostatisti cs, Mayo Cancer -- May dinic.

DR RODVOLD Keith Rodvold, Colleges of
Pharmacy and Medicine, University of Illinois at
Chi cago.

DR.  CHRI STI E- SAMUELS: Celia Christie,
Departnment of Child Health, University Hospital of the
West | ndes, Jamai ca.

DR. SOPER David Soper, Medi cal
Uni versity of South Carolina.

DR, DANNER: Bob Danner, Critical Care
Medi ci ne Departnment, N H.

DR STOVER Rhonda Stover, FDA.

DR RELLER Julie.

DR PARSONNET: Julie Parsonnet, D vision
of Infectious Diseases, Stanford University.

DR NORDEN: Carl Norden, Infectious
Di sease, Cooper Hospital, University of New Jersey
Medi cal School .

DR, BATTI NELLI : Dave Battinelli, Vice
Chai r man, Educati on, Boston University School of
Medi ci ne.

DR WH TNEY: G ndy Witney, CDC, Atlanta.

DR.  cox : Edward Cox, Medical Oficer,

FDA.
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DR HOPKI NS: Bob Hopkins, Medical Team
Leader, FDA.

DR GOLDBERGER: Mark Col dberger, the
Director of the Division of Special Pathogens.

DR  KWEDER: [''m Sandra Kweder. ['m the
Acting Director of Ofice of Drug Evaluation IV.

DR RELLER: Thank you.

Next on our agenda is our open public
heari ng. Are there any comments that are submtted
that wi sh to be nade?

Yes, Dr. Bell.

DR BELL: Thank you.

I am David Bell from the Centers for
Di sease Control and Prevention in Atlanta, and ny
position there is to coordinate CDC’s antim crobi al
resi stance activities.

I"d like to say that froma public health
poi nt  of Vi ew, CDC is del i ght ed t hat t he
pharmaceutical industry is devel oping and seeking to
market new drugs for the treatnent of resistant
infections. W very much depend on these new drugs to
help us out of the predicanment that we are now in wth
drug resistant organi smns.

However, the potential for overuse of the

new drugs hastening the devel oping of resistance and
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shortening the new drugs' useful lifetine nust also be
considered in the approval process.

In the case of a drug approved for
treat ment of penicillin-resistant pneunobcocca
pneunonia, there is a potential for overuse because of
the w despread confusion anong clinicians regarding
the distinction between internediate resistant and
fully resistant pneunococci.

For pneunonia, experts generally believe
that only fully resistant pneunococcimay not reliably
respond to penicillin or cephal osporins. Pneunoni a

caused by pneunococci classified as internediate

resistant is readily treatable with penicillins or
cephal ospori ns, and f | uor oqui nol ones offer no
advant age.

The confusion is exacerbated by the fact
that the term "nonsusceptible" is used to describe
both internmediate resistant and fully resistant
strains, and that these break points were devel oped
for use in the treatnment of neningitis, and so are
overly conservative when applied to the treatnent of
pneunoni a.

Since this is the first application for
approval of an antibiotic for penicillin-resistent

pneunococcal pneunonia, this unfortunate confusion
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nmust be addressed. If a clinician receives a culture
result from a patient wth pneunonia, indicating
pneunococci wi t hi nt er medi ate resi stancetopenicillin

or cephal osporins, the clinician should not be under
the inpression that he or she needs to use an
alternative drug.

For out-patient enpiric treatnment of
comruni ty-acqui redpneunoni a, clinicians may choose to
use a fluoroquinolone if they wish to provide coverage
agai nst both atypical organisns and full penicillin-
resi stant pneunbcocci .

However, they should not be given the
i npression that fluoroquinolones are necessary or
advant ageous in treating pneunonia due to pneunobcocci
with penicillin MICs bel ow two. Sone experts would
say including two, which are still the great majority
of invasive pneunococci in the United States.

QG her drugs, such as macrolides stil
offer effective enpiric treatment for most cases Of
comruni ty-acqui red pneunoni a.

Now, | want to enphasize that CDC is not
at all opposing this proposed indication if it 1is
otherwi se acceptable to the conmmittee. In fact, as |
mentioned, we are delighted that pharnmaceutica
conpanies are bringing forth drugs to treat these
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resi stant organi sns.
However, it is inportant to prolong the
usef ul life of t hese val uabl e new  drugs.

Fl uor oqui nol one use will over tine |lead to resistance

anong respiratory and  gastrointestinal flora,

particularly in a situation like this where drug
overuse may result from honest confusion anpng
clinicians regarding mcrobiologic nonenclature.

The phrasing of the indication, a coment
in the label, and especially pronotional nmaterials
should take steps to assist clinicians and patients by
reducing the potential for overuse due to this
conf usi on.

DR RELLER Thank you, Dr. Bell.

Are there any questions or comments for
Dr. Bell?

(No response.)

DR RELLER: Dr. Mark Gol dberger, who
directs the D vision of Special Pathogen | munol ogic
Drug Products at the agency, wll present the FDA s
i ntroducti on.

DR, GOLDBERGER: Thank you.

I'd like to extend ny welconme to Dr.
Reller, advisory conmttee participants, nenbers of

R W Johnson Pharmaceutical Conpany, and all the other
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participants in today's neeting.

As sone of you or many of you nmay
renmenber, we had an advisory conmttee al nost exactly
a year ago devoted largely to the issue of |ooking at
t he devel opnment of drugs for resistant indications,
and in fact, information about the indication being
sought today and the underlying data was presented by
the conpany at that tinme, and in fact, there was an
opportunity to get some advice about what the
conm ttee thought at that point in tinme mght seemto
be a reasonabl e anount of data to gain an indication
such as that which the conpany is seeking today.

Sone of the issues that cane up then were
the potential value of preclinical data, PK/PD data,
the denonstrated effectiveness of the drug in
suscepti bl e isolates of pneunococci in patients, as
wel | as sone nunber of resistant patients, sonme nunber
of resistant isolates actually in patients who were
treated

There was a little bit of discussion about
the nunbers, and it always becones difficult to come
down to an exact nunber, but there were comrents al ong
the lines of ten to 15 cases, sone bacterem c cases,
et cetera, and depending on how mnmuch overall data
there was agai nst the pneunbcoccus.
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W have been working with R W Johnson
Phar maceuti cal Conpany. Ve believe the advice we've
provi ded has been consistent with that provided by the
coomittee a year ago, and we hope, therefore, that
there is sufficient information here to allow a
reasonabl e discussion of the issue in question.

I would also like to extend ny thanks to
R W Johnson for the effort that they have put in to
collect the ambunt of data that we have today.

| think one other issue that | think ought
to be brought up in terns of what was discussed a year
ago was that there was interest by commttee nenbers
in understanding how the pattern of penicillin
resi stance to pneunococcus, as well as potentially
qui nal one resistance mght change over tinme, and there
were issues about whether there needed to be ongoing
data col |l ection.

And it may well be that that's also an
issue that will need to be discussed during this

afternoon's neeti ng.

So I won't take up anynore tinme now. |
would just like to thank everyone here who's
participating in the neeting, and I hope we will have

a useful discussion about this issue.

Thank you.
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DR RELLER Undergirding this afternoon's
di scussion and the reason for this neeting very mnuch
hi nges on the whol e issue of where we are wth regard
to resistance in this inportant pathogen and what the
trends are, and to update us on that Dr. Cynthia
Whitney fromthe CDC will do that for us.

Cynt hi a.

DR WH TNEY: Good afternoon. 1'd like to
spend a few mnutes just review ng epidemology of
antimcrobial resistance in regards to Streptococcus
pneunoni ae. "Il give you sonme of the |atest
information, then spend a couple of mnutes just
revieming the literature about whether resistance
matters in terns of patient outcomes with regard to
pneunoni a, and then spend the |ast couple of m nutes
focusing on what we know about resistance to -- the
epi dem ol ogy of resistance to fl uoroquinol ones.

Drug resistance Strep. pneunoniae really
became in the United States in the 1990s. Throughout
the 1980s, there really was just a small anount of
internedi ate | evelresistance, but in the early 1990s,
we saw the energence of high Ilevel penicillin
resi stance, and that trend has continued to increase.

CDC uses a system called the active

bacterial core surveillance, or ABCS, to track drug
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resi stant Streptococcus pneunoniae. This is a system
that started back in 1994. It currently operates in
eight states, which are shown here.

It's a popul ation based system that tracks
pneunococcal disease in a total population of about 17
mllion persons.

This is how ABCS works. ABCS is an
active, popul ati on based surveillance system for
Strep. pneunoniae. A case is defined as a situation
i n which pneunococcus is isolated froma general site
in a resident of one of the surveillance areas.

To identify cases, surveillance personnel
contact all area clinical |aboratories, andthentw ce
a year they conducted audits of |aboratory records to
i nsure conpl ete reporting.

| sol ates are collected and sent to

ref erence | abor at ori es wher e t hey under go
susceptibility testing and serotyping. In addition
surveil |l ance per sonnel col | ect case pati ent

information which includes denobgraphic and clinica
dat a.

Here are the results from 1998. In 1998,
decr eased susceptibility of cotrimpxazol e or
trimetheprim sulfa was the single nost frequently

identified resistance. About 24 percent of isolates
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had decreased susceptibility to penicillin. It was
about half a high |level resistance and  half
intermedi ate in our data.

Bet ween 14 and 18 percent of isolates had
decreased susceptibility of cefuroxine, anoxicillin,
erythronycin, or cefotaxine. There were only a small
nunber  of i sol ates t hat were  resistant t he
| evofl oxacin or trovafloxacin, which were the two
fl uoroqui nol ones in our panel, and we have not yet
identified an isolate with decreased susceptibility to
vancomyci n.

Over the last four years, we have seen an
increase in many of the resistances. Between 1995 and
1998, we saw a significant upward trend for
penicillin, cefotaxinme, erythronycin, cotrinoxazole,
and between 1995 and 1997 for ofl oxacin.

In addition, we've seen a significant
upward trend in the proportion of isolates that are
not susceptible to at least three different drug
cl asses.

I nterestingly, when vyou look at the
proportion of isolates that are pan susceptible,
neaning that they're susceptible to every drug we have
in our panel, those proportion of isolates has stayed

relatively stable at about 60 percent.
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So what we're seeing is that there's a
fairly large population of isolates that remain
susceptible to all agents and are probably easily
treated, but there is a population of isolates that
have at least one resistance that are gaining
addi ti onal resistances. So the problem of cross-
resi stance is increasing.

Let me just illustrate this issue of
cross-resi stance another way. In this table, [|'ve
taken the ABCS isolates and grouped them by whether
they're penicillin suscepti bl e, penicillin
internmediate, or penicillin resistant, and the nunbers
in each of these colums here are the proportion of
isolates that are resistant to the drugs here.

So, for exanple, in the population of
penicillin susceptible isolates, no isolates are
resistant to ceflotaxime, and very few isolates are
resistant to either cl i ndanyci n, tetracycline,
eryt hronycin, cot ri noxazol e, | evof | oxaci n, or
trovafl oxaci n.

So if you' ve got a penicillin susceptible
isolate, you can choose from anbng a variety of agents
that will probably be effective. This is not the case
if you've got a penicillin-resistant strain, however.

I"d like to focus your attention in this
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| ast colum. You've got penicillin-resistant isolate.
Over 40 percent will be resistant to cefotaxine, 12
percent to clindanycin, a quarter to tetracycline,
alnost two-thirds to erythromycin. Alnost all wll be
resistant to cotrinoxazole. Levof |l oxacin  and
trovafl oxacin, however, W ll remain highly effective
agai nst these isol ates.

One of the hallmarks of the epidem ol ogy
of antim crobial resistant pneunbcoccus is that there
really is geographic variation. In these figures I've
got penicillin, susceptibility to penicillin and
erythromycin by our ABCS areas.

The two areas from the southeast United
States, Tennessee and Ceorgia, alnost always have the
bi ggest problens with resistance, and this has been
reported in other studies.

Not only does resistance vary by
geographic area, but it really also varies by patient
popul ati on. This is a figure showi ng the proportion
of isolates that are not susceptible to penicillin
just within the State of Connecticut for 1997. |
think there are 18 individual institutions here that
have had at |east ten isolates during that tine.

As you can see, the overall prevalence in
the state was 18 percent at that tinme, and we've got
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a range here fromalmost no resistant isolates to over
40 percent.

So your patient population really can
influence the prevalence of penicillin-resistant
pneunococcus that we see.

So what is the relevance of that? Wll,
| think if you have been reading the literature
lately, there are a lot of different reports from a
ot of different surveillance systens, and you'll see
different nunbers based on the patient popul ations
that those sanples are drawn from

For exanple, to illustrate this point,
|'"ve taken isolates here from TSN, Century, and ABCS.
These are three large U. S. surveillance systens that
collect -- that have mcrobiologic data, and 1've
taken just blood isolates, and from the same tine
period, which is February to June, 1997.

At this point in tinme ABCS had 24 percent
decreased susceptibility to penicillin. TSN had
al nost 30 percent, and Century had 41 percent. so you
can see even controlling for time and site of
isolation, you can get a pretty wde variety of
results based on the patient population that your
sanpl e cones from

One of the factors that we know that
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affects the prevalence of drug resistance are
denographi ¢ factors. Penicillin resistance is nuch
nore common in young children

Here the percent of nonsuscepti bl e
isolates by age and by race, and children for
penicillin have a higher preval ence of nonsusceptible
i sol ates than ol der persons and the elderly.

And also white persons, which are
represented here by the red bars, in general, tend to
have nore resistance or are nore likely to have
resistant isolates than bl ack persons.

This is data from 1998. If I showed you
this data from 1995, the ratio gap would be nuch
larger than it is here.

One of the issues to discuss today is, you
know, we're really focusing on community-acquires
pneunonia, and |I'm showi ng you data fromsterile site
surveill ance systens. If we were to have data from
surveillance systens that included non-sterile site
isolates, are probably going to show you a higher
preval ence of drug resistance.

In this table, 1'm showi ng data from four
surveil l ance systens that included both blood isolates
and the lower respiratory tract isolates, and if you

conpare these two colums, in all four of these
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studies the preval ence of penicillin nonsusceptible
isolates was higher for Ilower respiratory tract
i solates than for blood isolates, and this is true for
both of these studies from the USA and also from
Norway, where the preval ence of penicillin resistance
is very low, and from Taiwan where it's very high.

So I'm pointing out these things just
because when we see sone data |later today, you nay see
slightly different nunbers, and these are sone of the
reasons that you can see slightly different nunbers
fromdifferent surveillance systens.

Now |I'd like to shift gears and tal k about
whet her drug resistance matters in terns of patient
out cone. We know from case reports of patients with
meningitis that with pneunobcoccal neningitis, yes, it
does matter, and NCCLS has set their cutoffs for
intermedi ate resistance based on that clinical
i nformation.

But it has been a nuch harder question to
answer for patients with pneunpcoccal pneunpnia. The
first studies that look at this were by Pallares and
Friedland, and in both of these studies they found no
di fference bet ween patients t hat had ei t her
intermediate or resistant isolates conpared to

patients with susceptible isolates.
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In three published studies that canme after
that, they also found no difference, and in each of
these studies there was fairly small nunbers in terns
of the percent of isolates that were resistant.

In two recent studies that are both in
press, there has been shown an increase in nortality
when you conpared isolates that were resistant to
isolates that susceptible, and I'm going to just
present some data now fromthis Feikin study, which is
a CDC st udy.

In the Feikin study, what we did was focus
on deaths that occurred in hospitalized patients after
hospital day four, and the reason the study was done
this way is because of the findings from this data
from Robert Austrian that was published back in 1964.

Wth this data, you can see that 1in
untreated patients and patients that received serum
therapy from long ago and in patients that were
treated with penicillin, there really is no difference
in outcome before hospital day four. Many patients
will die of their pneunpococcal disease no natter what
treatnent they're given

After hospital day four, however, it
appears that having an effective therapy really can

make a difference.
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So Daniel Feikin really focused on deaths
that occurred after hospital day four. Here are his
final results of the logistic regression nodel that
adjusted for things like age, race, area, and the
presence of underlying diseases.

What Dr. Feikin found is that when you
conpare i sol ates t hat are ei t her penicillin
internmediate or even have MICs of two to the record
group, Which is susceptible isolates, you really see
no difference in the risk of death between these
groups.

However, when you focus on the group of
patients that had penicillin MICs of greater than or
equal to four, there's a very high odds ratio of 7.1,
which is statistically significant, conpared to the
reference group of penicillin susceptible isolates.

Here's the same analysis |ooking at
cef ot axi ne. Again, if vyou |l|ook at cefotaxine
internediate isolates, there's really no difference
conpared with the reference group of susceptible
i sol ates. It's anong those that are defined as
cefotaxi ne resistant according to NCCLS where you see
an elevated odds ratio for |ate deaths.

So what does this nean in ternms of the

preval ence of isolates where we nmay see treatnent
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failures occur?

This is again 1998 data from ABCS, and if
you look at all nonsusceptible isolates defined by
NCCLS, there's about 24 percent of isolates, and in
this group of patients we probably would see
meningitis treatment failures if you tried to use
penicillin to treat these patients.

However, if you look at the range in which
pneunonia treatnent failures mght occur, it's
sonewhere between 14 percent and seven percent,
dependi ng on whose study you look at. So it's really
a nmuch smaller proportion of isolates that we're
concerned about for pneunonia treatnment failures.

Here are the data for defotaxime. Again,
14 percent have decreased susceptibility defined as an
M C greater than one according to the NCCLS cutoffs.
These are the patients that might have nmeningitis
treatnent failures. Only about six percent mght have
a pneunonia treatnent failure if you tried to treat
pneunoni a patients wth cefotaxine.

In the last mnute or two, | just want to
sunmari ze sonme of the latest data on fl uoroqui nol one
resi stance. There was a recent paper by Chen, et al.,
that did a nice study of fluoroquinolone resistance in

Canada, and | just want to summarize this for you
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In this paper, they I|ooked at the
preval ence of fluoroquinolone resistance by age and
found that all of the isolates occurred in these two
age groups, either 15 to 64 or 65-plus years. They
found no fluoroquinol one resistance anong chil dren.

If you |look at the preval ence of
resistance in those two age groups over tine, they
really didn't have any isolates before 1993, and
bet ween 1994 and 1998 they've had a steady increase in
t he preval ence of resistant isolates.

| should note that in this study they used
an interesting definition of what they were calling
f I uor oqui nol one resistant. It was a definition of
having a ciprofloxacin MC of at |east four mcrograns
per mwmkL.

In this figure you can see that the
increase in use of fluoroquinolones in the popul ation
seens to correlate with the increasing preval ence of
f 1 uor oqui nol one resi stance.

Chen and <colleagues did a logistic
regression analysis looking for predictors of
f 1 uor oqui nol one resistance. What they found is that
age, by increasing decade, was a predictor of
f1 uoroqui nol one resistance; that there was an increase

in resistance over tinme; and that if you lived in
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Ontario you were also nore likely to have a resistant

i sol ate.

In addition, <isolates from respiratory
secretions were nore likely to be fluoroquinolone
resi stant. In addition, if you had an isolate that
was resistant to penicillin, an MC of greater than
t wo, you also were nore likely to have a

fl uoroqui nol one resistant strain, and this is really
the first study that's been published that has
illustrated that there mght be a cross-resistance
bet ween f1l uoroqui nol ones and penicillin.

Here are sone of the recent U. S. data from
ABCS, looking at some of these sane issues. I have
found that in the last few years, we have seen
i ncreasing resistance to the fluoroqui nol one.

Between 1995 and 1997, we included
of loxacin in our susceptibility testing panels, and we
saw an increase of about 50 percent in the proportion
of isolates that were not susceptible to this agent.

In 1998 and 1999, we've had | evofl oxacin
and trovafloxacin in the panel. The proportion of
i solates that have decreased susceptibility to these
two agents remains low, but if you |ook between the
two years, there is a hint that it may be increasing.
The 1999 data is really only about 50 percent conplete
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at this tine. So | think we have to consider these
results prelinminary, but I think it is concerning that
we are seeing a little bit of increase in the
proportion of resistant isolates.

In the U S. data, we also are finding this
associ ation with age. Anmong persons |ess than 18,
none of the isolates have decreased susceptibility to
| evofl oxacin or trovafloxacin. Al of the isolates
occur, wth decreased susceptibility, occur anong
adults who have an indication for this drug.

If you look at the preval ence of decreased
susceptibility to these two drugs by its relationship
to penicillin susceptibility, there does seem to be a
little bit of a relationship. If you just |ook at the
| evof | oxacin nunbers, if you have a penicillin
susceptible isolate, only .1 percent have reduced
susceptibility to |evofloxacin; with penicillin
resistance 1.2 percent, have decreased susceptibility
to | evofl oxacin.

Agai n, the overwhelmng majority of
isolates are susceptible to these agents, but it's a
little bit concerning that we nay be seeing the first
signs of sone cross-resistance, but again, nunbers are
smal | . So we'll just have to wait and see.

And just to close, | want to present sone
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data that | think is a little bit concerning and
illustrates the problens that we mght see wth
overuse of these agents.

This involves an outbreak of nulti-drug
resistant Streptococcus pneunonia that have been
occurring in New York Gty over the last few years.
The outbreak started in the winter of 1995 and 1996.
At that time, there were seven cases of serious
pneunococcal di sease, either pneunonia or sepsis, in
along termcare facility, which I'll call Long Term
Care Facility A There were two deaths, and the
infections really were clustered anong 77 residents on
two wards. There were no infections anong the staff
or residents on other wards with the outbreak strain.

The outbreak strain was a serotype 23F.

That appears to be somewhat related to the Spanish 23

cl one. When this outbreak first started, it was
resistant to penicillin, cefuroxine, erythronycin,

qui ndonycin, chlorophenocol, trinetheprim sulfa, and
tetracycline. It was internediate to ceftriaxoline

and neropenem and was only susceptible to ofloxacin
with rifanpin and vanconycin. So you can see this is
a very concerning strain, probably one of the nost
highly resistant strains |'ve ever seen.

The New York City Health Departnent did a
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carriage study and found that there was a carriage of
nine percent anmong the residents of this outbreak
strain.

The Health Departnent, in conjunction wth
the long term care facility, did an intervention to
try and control this outbreak. They gave everybody
who was not i mruni zedpol ysacchari de vacci ne, and they
gave residents on two wards that were involved
of loxacin and rifanpin for a seven day course.

This may seem like a pretty radical
i ntervention, but this has been done in other
outbreaks in long term care facilities where people
have tried to eradicate the strain by giving
anti biotic therapy.

These did followup carriage studies. At
one week there was one percent carriage of
pneunobcoccus. At four weeks there was two percent
carriage, and by eight weeks, there was six percent
carri age.

So if you conpare this to the original
nine percent, there was initially sone decrease in
carriage, but then the carriage cane back, and in
addition, all of the post intervention nulti-drug
resistance outbreak strains now were rifanpin

resistant, and at week eight there was one isolate
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that was al so now ofl oxacin resistant.

Vell, this ofloxacin resistant strain has
per si st ed. Bet ween 1996 and Septenber 1998, there
have been four sporadi c  cases due to this
fl uoroqui nol one resistant strain, and over the |ast
winter, there has been another cluster of disease
where we see five cases due to the fluoroquinol one
resistant strain in residents of several wards,
including wards that weren't originally involved.

Overall carriage of the outbreak strain is
now 5.6 percent, and no staff seemto be carrying it.
The carriage all seens to be anobng the residents.

Since the outbreak strain in the post
intervention area has a |evofloxacin MC of great than
or equal to 16 and a trovafloxin MC of two; so what
we've seen is a situation where there was w despread
use of ofloxacin, and now we've devel oped a resistant
strain.

So just to sum up ny nmain points, the
recent data suggests that multi-drug resistant Strep
pneunoni ae i s increasing. One of the hall marks of
drug resistant Strep. pneunpbniae is that there's
mar ked geographic variation in the preval ence, and
also there's marked variation between patient

popul ati ons.

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

191

For most drugs ot her t han
fl uoroqui nol ones, isolates from children and non-
sterile sites are nore often drug resistant.

Penicillin or cefotaxime are probably
effective for pneunonia due to isolates that are
intermediate to these drugs, and half of all
nonsusceptible isolates are in arange where treatnent
failures may occur. In other words, about half of the
isolates that we see that are nonsusceptible are
hi ghly, highly resistant.

FI uor oqui nol one resi stancei sunusual, but
may be increasing, and finally, we've seen sone
evidence, such as the outbreak and the fact that
resi stance only occurs anong in adults that suggests
t hat fluoroquinolone use is leading to resistance in
some cases.

Are there any questions?

DR MJRRAY: Hi, Cndy. On the nortality
data for Feikin, | think you nentioned this, but I
faded out for a mnute. So that was controlled for
severity of underlying disease |like AIDS or being on
steroids or having disease that mght be known to be
associated wth higher nortality and penicillin
resi stance, both?

DR WH TNEY: Ri ght. VW were able to
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control for underlying conditions. W weren't able to
control for severity of illness at presentation.

DR NORDEN: Gndy, in the Feikin study
what was the age range? | just mssed it. You
probably said it.

DR VWH TNEY: Anong adults it was over 18,
just persons hospitalized with pneunonia, and they

excluded patients wth nodes of co-pneunbcoccus

(phonetic).

DR. NORDEN: Thank you.

DR RELLER  Any other discussion of Dr.
-- yes, Celia.

DR CHRI STI E- SAMUELS: Regarding the
hospital data that you showed wus wth about 40
hospitals, there was one hospital that was an outlier
or sonmething |ike 40, 50 percent. What kind of
hospital was that? Can you say?

PARTI Cl PANT: Can you repeat the question?

DR VWH TNEY: Yes, | think you're asking
about the data that | showed from Connecticut where
there's this wde range of hospitals. I'"'m actual ly
not famliar with that hospital per se. | can't tell
you for sure.

DR.  CHRI STI E- SAMUELS: Thank you.

DR RELLER Dr. Soper.
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DR SOPER: Do you have a sense as to what
proportion of resistance leads to a nodification of
physi ci an behavior and the prescribing of a different
antimcrobial? | mean, when you see physicians that
are changing their prescribing habits, is it in
response to a five percent increase in resistance, a
15 percent?

DR WHI TNEY: That's a very good question
and | don't have a nunber for you. | would inmagine if
a physician is aware that resistance is problem in
their community, they'd change their behavior, and if
they don't think it is, they don't, but | don't have

nunbers for you on that.

DR SOPER: | agree with you, and | think
proportionately, |'mnot sure that any of us have set
that threshold. So even though there nmay be a

relatively low proportion of resistance in your
comunity, the fact that information is out there that
Strept ococcus pneunoniae is resistant may be changing
behavi or across the country.

DR VWH TNEY:  Yeah. So | think, yeah, |
woul d agree, and | think our opportunity to use -- to
pronmote judicious antibiotic use in ternms of wusing
narrow spectrum and things like that is we really need

culture information, andw thpatients with pneunoni a,
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the diagnostics are not very sensitive. So | think
it's a real problem

DR RELLER Dr. O’'Fallon.

DR O FALLON: Just a question about those
| ogi stic regression. Wre there single variable
nodels or was it a multivariate nodel that you were
showing us? You were showing the factors that are
associated with resistance.

DR, WH TNEY: Both the Feikin nodel and
the nodel from the Candida paper there were
mul tivariate nodel s.

DR RELLER  Mark.

DR GOLDBERGER: On the Feikin study, so
that was you said hospitalized patient --

DR WH TNEY:  Yes.

DR. GOLDBERGER: - - who received
i ntravenous penicillin.

DR WH TNEY: W don't know the treatnent
for nost of those patients. That's right. So we
can't say for sure that the patients that died failed

were given penicillin and, therefore, died because
they failed penicillin therapy. That's right. W
don't know that for those patients.

DR. GOLDBERGER So then it's possible
that penicillin susceptibility or resistance in that
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study sort of reflects the status of the patient and
other factors rather than the antibiotic therapy they

actually got?

DR. WH TNEY: In some cases that may be
true. I think these outcone studies have been
extrenmely difficult because of that factor. | nean,
to look at a -- there has been sone data that suggests

if you get a patient on the correct therapy up front
they're going to do better, and in this cases, since
it was all culture confirned patients, it's doubtfu

that they would have stayed on inappropriate therapy
for the whole course of their illness.

It may just be that at the time that study
was done the fluoroquinolone were not in wde use. So
it is likely that a lot of the patients with resistant
strains were given either beta |lactens or nacrolide,
and we know because of cross-resistance between beta

| actens and macrolides they may have failed either

t her apy.

DR RELLER  Any other discussion for Dr.
Whi t ney?

(No response.)

DR RELLER Thank you very nuch

we' || t hen nove to t he sponsor
present ati on. Dr. Gaham Burton wll provide the
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introduction, followed by Drs. Bush and Corrado.

The request has been nade and honored that
the sponsor be enabled to nmke their entire
presentation, and then we'll have anple time for
di scussion of all of the issues generated therefrom

Dr. G aham Burton.

DR BURTON: Good afternoon, M. Chairnan,
menbers of the advisory conmttee, colleagues at the
Food and Drug Administration, |adies and gentlemnen.

My nane is Dr. G aham Burton. | am Vi ce
President of dinical Research and Regul atory Affairs
at the RW Johnson Pharmaceutical Research Institute.

Now, that's a little bit of a nouthful
So if you hear nyself and ny coll eagues refer to PRI,
that's the institution which we represent this
af t ernoon.

I'd like to thank our colleagues at the
FDA for inviting us along here this afternoon to
present you the data that underpins our supplenmenta
new drug application on the use of I|evofloxacin in the
treatnent of comunity-acquired pneunonia associated
with penicillin resistant and intermedi ate strains of
St rept ococcus pneunoni ae.

W will all use the nane of this organism

as the pneunbcoccus or Streptococcus pneunoni ae
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i nterchangeably this afternoon. So please bear wth
us for correctness sake.

May | just provide a short background to
this application? Levofloxacin received approval by
the FDA for marketing in Decenber 1996, following a
wor | dw de devel opnent program that involved us at PRI
in the United States, Hoechst Marion Rousseau in
Europe, and Daichi in Japan.

The original approval was for the
treatment of skin, wurinary tract, and respiratory
infections, including conmunity acquired pneunoni a,
due to a wde variety of organisns, and these
organi sns included the pneunbcoccus based upon studies
i nvol vi ng over 650 patients t r eat nent Wi th
| evofl oxacin in our pivotal trials.

The labeling at that time included the
spectrum of activity of +the follow ng organisns
isolated from the patients with community acquired
pneunonia and were based wupon a mcrobiological
eradi cation rate of 95 percent and a clinical success
rate of 95 percent from our pivotal clinical trials.

Now, following approval at the end of
1996, we had -- the clinical program stated in '91.
W have approval in '96, and we've noticed fromthree

of the cases in the original NDA that were fully
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resistant to penicillin that |evofloxacin worked.

And so we started the clinical program for
community acquired pneunpbnia and the investigation
prospectively and the collection of these cases during
the process of the NDA exam nation in 1996, and we've
subm tted the supplenent earlier this year.

W' ve based a lot of what we've done in
col l aboration with our colleagues at the FDA and al so
bearing in mnd the information that you yourselves
gl eaned and brought into the public focus at the two
open comm ttee neetings that have been held.

Sine marketing throughout the world has
taken place, we estimate that there have been 100
mllion courses, and by courses | nmean treatnent
courses of |evofloxacin throughout the world, between
ten and 14 days each, ten mllion of which have been
used in the United States.

The only additional activity that we've
had is the addition of an extra indication just about
a year ago.

So why did we do this progran? W' ve
noticed that there's been an increasing penicillin
resi stance of the pneunococcus identified, and this is
i ncreasingly so.

Community acquired pneunbnia is a commobn
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di sease. I think we all recognize that, and as |
nmentioned earlier, we did identify a small nunber of
cases where |evofloxacin had eradicated the penicillin
resi stant organi sm

So in close cooperation with the FDA we
enbarked on our prospective program and have coll ected
the cases of both fully resistant organisnms and
intermedi ate strains for subm ssion.

Now, the organization of our presentation
this afternoon, first of all, we'll start with a
m crobi ol ogi cal overview by Dr. Karen Bush, who is our
team | eader for the anti-infective agents. She will
describe data that leads us to believe, of course,
that the penicillin resistance of the pneunbcoccus is
continuing to increase, and you've heard about that.

That clinical isolates of thepneunococcus
that we have gathered from around the world renmain
sensitive to levofloxacin in nore than 97 percent of
cases.

And that |evofloxacin is equally active in
vitro against the resistant pneunococcus and wld
strains that we have tested to date.

And she will also discuss the nechanisns
of resistance, conparing and contrasting |evofl oxacin

with other antimcrobial agents.
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Followng Dr. Bush, Dr. Mchael Corrado
will present the clinical aspects. Mke was involved
fromthe early days of the clinical program for the
devel opnent of |evofloxacin. He was then a nmenber of
the staff at PRI, and he has since left and formed his
own contract research organization, but has been
intimately involved with the devel opnent program and
is here to present you the clinical data.

Some of the findings from M ke show sone
interesting features. Levofloxacin is differentially
taken up by nany tissues in the body and especially so
inthe lung. W believe that this may have a bearing
upon its efficacy in community acquired pneunoni a.

I ndeed, the clinical data does support the
fact that community acquiredpneunoni a associated with
resi st ant pneunococci can be treated successfully wth
| evof | oxaci n, and that Ievofloxacin has a safety
profile that's well known and simlar to beta |lactem
and macrolides, and that data cones from our clinical
trials.

W al so have three other experts with us,
four other experts with us -- 1'm sorry -- one of
whom Dr. Tony Medeiros, Professor of Medicine at
Brown University, is going to take a short tinme to

present the clinician's dilem. What happens when
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