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PROCEEDI NGS
Call to Oder

DR. EDWARDS: Welconme to our second day.
Today, we are going to discuss sone topics where
there, | believe, will be some nore intense focus
than yesterday and we are going to wind up bringing
back into the discussions many of the points that
we di scussed yest erday.

I wanted to just nmake a very brief comment
and that is to renmind you that this is not an
advi sory board meeting. It is just a forumfor
scientific exchange. During the evening |ast
evening and this norning, | have been searching for
ways to sort of try to |l oosen up the conversation,
if you will, and just dimnish the fornmality.

One of the strategies | entertai ned was
telling you nmy absolutely favorite biostatistica
researcher joke. Then, the thought occurred to ne
that sonme of the biostatisticians here m ght not
think it was funny.

DR CHUANG STEIN: We will survive

DR EDWARDS: It is the one about the
three hunters who hunt with a bow and arrow. Has
everyone heard that in this roonf? Under pressure,

I cave in, but, it is so wonderful. Not only is it
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my favorite biostatistician joke, it is one of ny
favorite jokes in any category.

So, to try to just reenphasize the fact
that we really want to just encourage free-fl ow ng
exchange of ideas here w thout concern for--sone of
us mght even express a bad idea on purpose just to
see what the response is.

Wth those comments, the structure today
will be simlar to yesterday with our lunch break
We are going to try to summari ze, towards the end
of the nmeeting. | amanticipating, as usually
happens in a neeting like this, that there are
going to be sone people who have to leave a little
bit early. So we are going to try to structure the
crux of the summary in such a way that we will be
able to adjust for the fact that there may be sone
peopl e who need to | eave early.

So, with those coments, | would like to
ask Dr. Col dberger to conplete a thought that he
devel oped last night related to our discussions and
then we will nove into our three points for
di scussi on.

Mar k?

Qpeni ng Renar ks

DR. GOLDBERGER: Thank you. W were
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tal king a couple of times yesterday about using
meningitis as an exanpl e about that issue of how
could we get information in |abeling that showed a
relatively small study with a favorable

m crobiologic profile but clinical data that was
harder to interpret perhaps as a result of the
anount of data that was actually avail able or the
anount of patients studied.

So there were several approaches fl oated
internms of just being able to put sonme information
in the |abeling, sort of leaving it then to
clinicians to use this informati on as they thought
best .

| proposed one alternative which was
ultimately you woul d get sone kind of what we cal
second-line indication. The reason | proposed that
and the reason | am about to make anot her proposa
is the idea of just putting it into the labeling in
sonme section poses certain problens for FDA for the
reasons we tal ked yesterday about pronotiona
i ssues.

Therefore, it would not be an easy thing
to achieve. One of the goals is always how can you
take an idea an harnonize it in sonme way with the

exi sting regul atory approaches so it fits in nore
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1 neatly and perhaps causes | ess problens and al so,
2 hopeful ly, provides its own | onger-term solution

3 I think, realistically, again thinking

4 that such a clinical trial would have to go before

5 an advisory conmttee for formal discussion to see

6 what peopl e thought about it is this probably best

7 fits the nodel that you have heard tal ked about
8 intermttently yesterday of an accel erated

9 appr oval

10 In spite of the concerns that were raised

11 about what we nean by surrogates, et cetera, at the

12 end of the day, | believe, what we were talking

13 about, using neningitis as an exanple, is we have

14 got the mcrobiologic data. The nicrobiologic data

15 is very good of the experinental drug versus

16 contr ol

17 VWhat we are really saying is, even though

18 we don't have that nmuch clinical data, we believe

19 that that high a level of microbiologic data really

20 means that those patients ultimtely would do well,

21 al t hough we don't have enough patients to fully
22 denonstrate that.

23 If that is the case, then what we are
24 saying is that that response in the spinal fluid

25 woul d be predictive of a favorable clinica
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response. Under those circunstances, that is

somet hing that is appropriate for an accel erated
approval. That allows us to potentially take this
information and fit it in to an existing regulatory
structure instead of having to create sonething
different.

It also, however, does, then, require
something else. It requires the firmin question
to do sone type of additional study or studies or
conplete a study to confirmthat this is the case
Utimately, although this can be interpreted
flexibly, it would require the subm ssion of
additional data of sonme type to confirmthat the
belief that people had that this good m crobiol ogic
result neant patients would do well to help
strengthen that and show a better denpnstration of
it.

However, there is the opportunity to
negotiate that with the conpany in question as part
of the devel opnent process. | think that, if
people think that this idea has nerit, and | think
it actually is the best way to achi eve what Dr.

Tal bot had suggested yesterday.
One of the things | would Iike you to

think about is, during at least the neningitis
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di scussi on, probably because that may be the best
place, is if were in such a situation, we had this
good microbiologic result, we had cone clinica
data we thought was encouragi ng but, by no neans,
definitive, what would be the next step, what woul d
you want to see next, even know ng you coul d get
the information into the |abeling, get an actua
i ndi cation but what el se would you want to finally
sort of close the |loop that you were satisfied
about the performance of this product, what other
i nformati on could be collected either preclinical,
smal ler clinical trial, nore definitive clinica
trial, or some blend of that to successfully
acconplish that, that you thought would be usefu
and is sonething that, within sone reasonable tine
frane which certainly can be several years, could
actual |y be achi eved by a comerci al sponsor
wi thout it being overwhel m ngly burdensone.

I would like to give you that thought to
thi nk about and consider. W can talk about it a
little nore with the nmeningitis discussion but |
believe that that may be the best way to achi eve
some of the stated desires with regards to a
difficult situation |ike nmeningitis.

| think it is worth sone nore di scussi on
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and it does fit into the framework that already
exi sts.

DR ECHOLS: | would like to ask a
gquestion. | amfamliar with accel erated approva
for new chemical entities, but we m ght well be
tal ki ng about what would be otherw se a
suppl enental NDA to a drug that is already approved
for other indications

DR GOLDBERGER: You want to know if that
is a problem

DR. ECHOLS: |Is that a probl em

DR GOLDBERGER: The first accel erated
approval ever technically granted after the
regul ation was put into place was actually one that
I worked on personally and that was clarithronycin
for the treatnent of dissemnated MAC in patients
with HV. darithronmycin was already an approved
product bei ng di spensed, being avail able under a
nor mal approval

Yet this was an accel erated approval. In
preparation for that, | asked nore senior
managenment in the Center to think about this issue
and see whether it posed a problem and the answer,
basically, was no. So there is no problemwth

that at all.
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DR. EDWARDS: Very good. During the
meningitis discussion, if it doesn't cone up,

m ght as well warn both the | DSA and PhRVA peopl e
that | would like to ask for comments regarding Dr.
CGol dberger' s suggestion during the discussion

At this point, we will nove on to the
meningitis issue. | will call on John Bradley from
| DSA to begin the discussion.

DR G LBERT: | asked John, and he
conplied, to provide handouts of his slides because
I think they will be useful as we get into the
di scussi on portion

Issues in Cinical Trials of Acute Bacteria
Meni ngitis - | DSA Speaker

DR BRADLEY: Dave saw how nuch
information was on the slides and decided that it
woul d be difficult if I was to keep within the tinme
limt for people to read the slides and listen to
nme at the same time. So | took his advice
seriously.

[Slide.]

It is areal privilege to be here to talk
about bacterial nmeningitis on behalf of the |IDSA
It is an area of great interest to ne since

started ny pediatric residency. Certainly, the
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clinical field of IDE, with respect to neningitis,
has changed dramatically since | started in the
m d-70's with the change in organisns that we see
and t he devel opnment of critical-care specialty and
the devel opnent of agents which are not antibiotics
but antiinflammtory nedi ators whi ch now have sone
role in the treatnent of kids of neningitis and
adults, | guess, as well.

I would like to thank both George
McCracken and Dave G I bert for going over these
slides. Many of the concepts that are in the
slides this norning have cone from George
McCracken's earlier presentation in February of
this year.

[Slide.]

There are certainly a nunber of problens
in performng studies in neningitis. There are a
decreasi ng nunber of kids with invasive disease,
pneunococcal disease. Certainly, we have not seen
any Henophilus influenzae Type B di sease for the
past eight years or so. Wth the increasing use of
conj ugat e vaccine, we are seeing much | ess invasive
pneunococcal di sease. The CDC presented sone data
at the I DSA Meeting in Chicago just a few nonths

ago regardi ng decrease in the incidence of disease
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So, given this fact, meningococca
meningitis is going to be the nost preval ence
bacterial neningitis that we see so the ability to
do large-scale trials in the United States is going
to be increasingly difficult. As | mentioned
yesterday, even in the past couple of trials that
we have done, nobst of the patients have cone from
non-U. S. sites.

The fact that there is increasing
resi stance in pneunbcoccus is sonmething that we are
all aware of and, in February, Dr. Soreth presented
informati on on increasing resistance in
pneunococcus. | had the opportunity to attend the
Antiinfectives Advisory Committee Meeting in 1998
in which the conmttee felt that fluoroquinol ones
were an inportant class of drugs to use for
meni ngitis shoul d pneunococcus devel op vanconyci n
resi stance and standard therapy with a
third-generation cephal osporin and vanconyci n woul d
no | onger be considered effective for children

[Slide.]

Bacterial neningitis is a serious
infection and ineffective antibiotic therapy is not
acceptable so we keep tal king about the seriousness

of infections and what the delta is. This is one
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situation where you really can't afford to niss.
There is a lot of prelimnary work that is done
before any drug has ever gone into the treatnent of
meningitis to try and assure that there will be no
failures, extensive in vitro testing, extensive

ani mal - nodel testing.

So | think that, as we go into a
meningitis trial, we have nore answers than we do
if we are going into a skin-and-skin-structure
trial with antibiotics.

[Slide.]

Clinical assessnent in bacteria
meningitis is largely a function of CNS
i nflammati on and the resultant vascul ar
insufficiency that results in CNS danmage or
inflammation. This is the first of a nunber of
poi nts tal king about which is nore inportant and
easier to assess clinical or mcrobiologic
endpoi nts in evaluation of drug therapy of
meni ngitis.

It is certainly generally agreed that
i nflammation correlates with the presence of
organi sms in the subarachnoid space and the whol e
di scussi on of surrogate markers and whet her

m crobi ol ogy can be used as a surrogate marker
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agai n was di scussed yesterday. It seens obvious to
me that, if you don't have bacterial in the spina
fluid, there is no evidence of inflammation. Wen
you get themthere, there is. Once you treat
someone effectively, the inflanmati on goes away.

But, in terns of doing a prospective
trial, placebo-controlled, to prove that, | don't
think that we are going to be enbarking on that.

At least, | wouldn't do that at our hospital

[Slide.]

There are sone data, though, that suggest
that delayed sterilization nay |lead to increased
neur ol ogi ¢ sequelae. |In the studies in which
cefuroxi me was used as a study drug conpared to
cefataxine, in Lebel's study out of Dallas, Texas
with George McCracken, or cefuroxime conpared with
ceftriaxone in Schaad's study in Switzerland, there
was an increased rate of hearing defects in
children that had del ayed sterilization in CSF. So
there is one nice connection

In addition, adjunctive therapy, which
targets inflammation, |ike dexanethasone, nay |ead
to inmproved outcomes with respect to hearing | oss
in H flu which has been in our literature for a

long tine and, as of |ast week, the New Engl and
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Journal article which was a quoted multicenter
study in Europe, inproved neurol ogic outcones in
adul ts.

[Slide.]

The clinical outconmes in kids vary by
country using the same protocol to treat the sane
organisns at all study sites. | had the
opportunity to wite up the meropenem neningitis
trial that was done in North America and Centra
Arerica with Carla Gdio. The sponsor allowed us to
go back into the database when the first pass of
anal ysis showed that our clinical outcones were
worse than any other neningitis trial that had ever
been done and it wasn't our experience in San D ego
that we had poor outcones.

In | ooking at the analysis by study site,
post hoc, it was clear that, in the Dom nican
Republic, the outcomes were horrible. In Costa
Rica and the U S., they were actually conparable to
all of the other previously published studies.

So the ability to use clinical outcone as
an indicator of the drug's ability to cure
meningitis becane rather fuzzy because of all of
these other factors that lead to differences in

clinical outcones becane very apparent; access to
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medi cal care, tinme to presentation, critical-care
resources available to kids.

Many children in our institution are
i ntubated and given nannitol to decrease brain
swel I i ng and, perhaps, prevent some of the
conplications attendant to that. So all of these
clinical assessnments may have nothing to do with
the ability of the antibiotic to sterilize the CSF.
Yet, it has traditionally been the prinary endpoint
for evaluation.

[Slide.]

The clinical endpoints, including
neur ol ogi ¢, audi ol ogi ¢ and devel opnmental are
global, all the way fromdeath to conplete cure
The clinical endpoints are vague and, in one of the
earlier guidance docunents, "The criteria for
judging severity of neurol ogi cal sequel ae should be

provided in the protocol," so it |eaves each
protocol, each person, to decide what the
neur ol ogi ¢ sequel ae woul d be.

In my conparing our study with all the
others, it is tough to conpare apples and oranges
if everyone uses a different yardstick for

neur ol ogi ¢ outcones. The vague clinical -out cone

endpoints may lead to differences in interpretation
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in each study site, by each country. There are
differences in the qualifications of the evaluators
in worldw de studies.

The background of neurol ogists,
devel opnment al specialists and audi ol ogi sts are not
all standardi zed. Wen | was aski ng about
qualifications in some of the other countries, |
was reassured that everyone was well qualified
But there were no docunents to standardize that.

In addition, when you do studies in nany
different countries, there are no standardi zed
cross-cultural multilingual devel opnental scoring
systenms that can be used for children. So, using
some of the adult scoring systenms needs to be
validated in pediatrics as well. They are not
going to their jobs, and the infants are not going
to school s.

[Slide.]

So the solution is a mcrobiologic
endpoint which is defined at 24 to 48 hours. |
know, in the handout, it is 36 to 48, but this is
the nost recent version. One can |look at 24 to 36,
36 to 48, or 24 to 48, but the idea is to have a
defined m cro-endpoint.

These rates are clearly higher than the
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19
clinical efficacy rates. They can be standardi zed
across all multinational study sites. | know there
has been di scussion before this neeting on the
val ue of quantitative cultures. | |ooking at those
children who don't have sterilization by 36 hours,
on average, there are two subsets, one in which
there is a huge decrease, several-logs decrease, in
the nunber of organisns present, so the drug is
actual ly doing an excellent job of what it is
supposed to do.

But a few children cone in with extrenely
hi gh bacterial loads and it just takes |onger for
themto sterilize conpared to other drugs which
work more slowy and the sterilization rate may be
significantly | ess quick, which may give sone
insights into sone deficits in drug activity.

[Slide.]

We now have greater sophistication in
prediction of mcro endpoints based on PK/ PD dat a.

I won't elaborate on that today. That certainly
was wel | discussed yesterday and there are

ani mal - model studies that Dr. Scheld has done and
Dr. McCracken has done which are in the literature
which give credibility to the fact that, if you can

achieve drug in CSF and attain a certain drug
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20
exposure, you are likely to have a good
m cr obi ol ogi ¢ out come.

[Slide.]

The di sadvantages of the micro outcone are
that not all children who have cl assically been
entered into studies have had positive CSF
cultures. Sonme will have positive bl oods but a
negative CSF culture, but a CSF pleocytosis of a
few thousand cel | s.

In the meropenem study, only 50 percent of
the kids who are enrolled actually had positive CSF
cultures. So it will nean fewer evaluable kids, if
that is our primary endpoint, and the concept that
m ght an early mcro endpoint favor antibiotics
whi ch have concentrati on-dependent killing, as
opposed to tinme above MC. Again, Dr. Scheld went
back to a concept that was floated ten to fifteen
years ago when he and Dr. MCracken cane out with
data on CSF inflanmatory markers and maybe you did
more poorly if you killed all of the organisns very
qui ckly and rel eased trenmendous antigen into the
CSF.

The whole idea is rapid killing. The npst
desirable antibiotic effect is one which is

di scussed occasionally, however, with the use of
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dexanet hasone to blunt the inflammtory response,
especially as we now use it, concurrent with
antibiotic admnistration. Fortunately, this point
is much | ess inmportant now.

[Slide.]

Havi ng made the case that m cro endpoints
are preferable, | still have sonme interest in
clinical endpoints. |In order to be able to take
the current study with gatifloxacin or whatever new
drug is conming along, | would |ike to be able to
correlate what | amfinding in the current study
wi th what has been published in the literature
previously which is largely clinically oriented.

So the rates of neurol ogic sequelae in
devel opmental delay | would Iike to be able to
correlate with previous publications. It gives ne
insight into the pathogenesis of neningitis by
organi sm study site, level of care provided and
adj uncti ve therapy.

The blinding of the treatnent arns in
eval uating clinical outcones, | think, is very
i mportant because there are soft neurol ogic
out cones, mild devel opnental delay and mild notor
dysfunction which may or may not interfere with

normal daily activities which is the catchword for
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assessnent of mld and noderate, which, if you know
what treatment armthe patient was assigned to, may
i nfluence your eval uation

Then safety assessnents; if we have fifty
kids in each arm it gives us less ability to | ook
at the safety of the drug and, as again nentioned
yesterday, the doses of drugs used for neningitis
are generally larger than those used for other
systemc infections. So, | would |like some nunber
of patients that woul d be considered reasonable to
eval uate safety data and to follow up on what Dr.
Gol dberger said, a study post approval which | ooks
at defined data once the drug is out can actually
fulfill some of these requirenents, | believe.

[Slide.]

There are ways to strengthen clinica
endpoints and these cane up in a discussion between
Dr. Powers and Echols and nysel f regarding,
perhaps, tightening up the inclusion criteria,
tightening up the clinical endpoint criteria.

[Slide.]

The delta we tal ked about extensively
yesterday. | think, for serious infections, the 10
percent delta is appropriate, especially when the

efficacy is not even 95 percent. That is just when
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you do the tap. |If you waited 72 hours, you should
get virtually 100 percent mcro efficacy.

[Slide.]

For the clinical endpoints, treatnent
success is defined currently as cure plus mnor
sequel ae, as it was in the European study published
| ast week in the New England Journal. A 10 percent
delta would be unrealistic in terns of patient
enrollment. Only 50 percent of the children who
were treated actually had cure w thout any sequel ae
in both the neropenem cef at axi ne paper and the
trova-ceftriaxone papers.

An addi tional 20, 25 percent had m nor
sequel ae which would lead to a clinical assessnent
of success. Biocreep, which hasn't been nentioned
so far in this particular session, is less likely
if you use a mcro endpoint conpared to clinica
endpoi nts.

Dr. Powers, in our phone conversation a
week ago, had actually mentioned the idea of using
different deltas for different endpoints, 10
percent for mcro and 15 percent, perhaps, for
clinical

[Slide.]

The clinical endpoints to be defined.
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This is a difficult area, given all of the problens
I have al ready nentioned. How do you define the
neurol ogic deficits in children, which systens?

The are notor, cognitive, hearing deficits. How
prof ound? How to score them especially in a

si x-nmont h-ol d i nfant.

Devel opnent al del ay; we need standardi zed
tests. W need qualified people to admnister
these tests because, oftentines, it is just the
subtl eties of response of an infant to the
investigator. And functional assessnents; do the
deficits interfere with activities at honme, if the
child isn't old enough to go to school, at school,
if they are at school, and then how to assess the
different degrees of functional disabilities.

It was very nice to see a d asgow Qutcone
Scal e that was the clinical outcone paraneter for
the study published in the New Engl and Journal | ast
week. But | don't know if the outcone scale has
been validated for children. It is just a
five-point scale with death on one end and cure
with mnor sequelae on the other and everything in
bet ween.

So | think that there is a chance that a

group of people can cone together and hel p deci de

file:////[Tiffanie/daily/1120WORK.TXT (24 of 268) [12/2/2002 2:10:24 PM]

24



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

25

on exactly what the clinical outcones would be.
But | think if mcro endpoints are the primary
endpoints, that the inportance that we have
previously placed on these clinical endpoints is
not nearly so great.

Thank you very, very much for your
attention.

DR. EDWARDS: Thank you very much, John

W will nove now to Roger Echols from
PhRVA.  Roger?

PhRMA Speaker

DR ECHOLS: Good norni ng.

[Slide.]

We have touched on neningitis severa
times this norning, or the last day and this
nmorni ng, but | want to sort of back up a little bit
away from sonme of the details of clinica
m crobi ol ogi cs and, again, sort of provide a little
perspective about how the three parties at the
tabl e might approach neningitis with a somewhat
different perspective yet, at the same tine, |
think we are coming very nicely together with sort
of a resolution which will be, hopefully, to the
advant age of our patients.

George McCracken, John Bradl ey and others
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have often tal ked about the need for options, for
treatment options, for the treatnent of neningitis
whether it is bacterial resistance that is
currently present or may be present in the future.
There are al ways the odd-ball organisms and it is
important to know that there is a certain nunber of
drugs out there that do work in treating a
speci al i zed space such as the CSF.

As John has nentioned, fromsort of the
clinician's point of viewis eradication of the
causati ve pathogen is paranmount. | am not
unsynpathetic to the FDA's point of view. They are
the guardi ans of a very high standard which | think
everyone in this roomrelies upon. As nentioned
yesterday, if it in the label and it is approved by
the FDA, people believe it and that |evel of
confidence is very inmportant to secure and
mai nt ai n.

So proving what is safe and effective,
intuitively, we think we know certain things but
when you put the question, really, to the test, it
can be much nore difficult to prove beyond a
reasonabl e doubt. That is why we have tal ked about
noninferiority studies. Cbviously, we can't use

pl acebo control in this situation, and we all want
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27
a high degree of confidence that we are not having
bi ocreep, that we are not providing information
that is not true

Yet, at the sane tine, if we go for a
surrogate marker, if mcrobiologic endpoint is a
surrogate nmarker, the need or the test to really
validate that may be a difficult one to al so
succeed in. That is why | think, somewhat
m stakenly, | used the term"leap of faith"
yesterday. But you still have to have sone trust
sometines if you can't prove beyond a shadow of a
doubt that a certain surrogate is valid.

From t he pharnaceuti cal sponsor point of
view, | would say, as much as we want to provide
meani ngf ul answers, because we have had failures as
wel | as successes, we also want to know what is
feasible. W are risk-averse, not risk-adverse

[Slide.]

I think if you | ook at what studies have
been conducted over the |ast decade, there is a
relative lack of clinical trials and even those
that | amgoing to present here, very briefly, are
really to sort of denobnstrate the scope and the
degree of difficulty of conducting neningitis

trials.
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1 It has only been nade nore difficult

2 through the success of vaccine prograns for

3 Henophi | us and Streptococcus pneunpni ae.

4 There are three prograns that | am

5 famliar with over the | ast decade. The cefepine

6 program which was really two consecutive tr

7 that took sixty-seven nonths to enroll a lit

8 over 350 patients. You can see that none of these

9 patients were enrolled in North Anerica, or
10 | east within the United States.
11 The neropenem programwas really f

ials

tle

at

our

12 di fferent studies conducted sequentially over

13 fifty-six nmonths. Three were European stud
14 One was a U S. study. Then the trovafl oxac

15 study, which was, as all of these were, an

16  open-1label study, was conducted in eleven countries

es.

n

17 as a global trial in fifty sites over fifteen

18 nmont hs.
19 They all were roughly in the 300,

20 patients. These really represent trenmendous

400

21 efforts on the part of the conpanies to enrol

22 t hese nunber of patients.

23 The top line there shows the evaluability

24 rate of between 60 and 80-sone percent. | will

25 use, in sone of ny additional calculations,
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percent evaluability rate so not every patient that
you enroll is evaluable for the primary endpoint.
The clinical response tends to be generally in the
70 percent range, so, using 80 percent is really
sort of the high end of what has been the

experi ence.

As you can see, when you use clinica
response as a primary endpoint, the confidence
intervals are not as tight as we mght |ike so the
| ower boundary, even with these pool ed dat abases,
these are not necessarily single studies, the | ower
boundary falls bel ow -10 percent.

The other point | want to nake is that our
primary interest in terns of a pathogen is
experience in the treatnment of Streptococcus
pneunoni ae. There is a less of a need for new
t her api es for meni ngococcal meningitis even though
it still can be a devastating di sease and
Henophi | us has been much |l ess of a concern with the
vaccine that is really being wi dely used, not just
in the United States but in devel oping countries as
wel | .

But the isolation rate in these trials of
St rept ococcus pneunpni ae still was not 40 or 50

percent of the overall population. Again, the
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experience with nicrobiologic eradication is
general ly around 95 percent if repeat tap is
performed between 24 and 48 hours after the initia
tap p.

So we have tal ked, in general, about two
different paradigns. One is a clinical-endpoint
study. Again, | support a high degree of
confidence that the results we are seeing are true.
| also--to conmment on the power question that has
arisen, it has generally been our feeling that, if
you are going to risk your resources to do a study,
you don't want to miss a positive result.

So we generally power things at a 90
percent |evel rather than an 80 percent which |
know i s acceptable but generally not acceptable
within the industry. W want greater expectation
of not mssing sonething if it was there.

So these are actually fairly optimstic
nunbers. Expected response, 80 percent, as
mentioned, is on the high side. Evaluability is 75
percent, on the high side. But you still would end
up with a total enrollnment of nearly 900 patients
to have a 10 percent delta and a 90 percent power
whereas, with the m crobiol ogi c endpoint of sterile

CSF or at |east organisns not growing at 24 to 48
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hours, you can achieve--with a sanple size of
around 270 patients with an expected sterile or
nongrow ng spinal fluid of around 95 percent, you
can achieve a very tight confidence interval around
a success rate of 95 percent.

[Slide.]

| do want to just throw out one
alternative just to be conplete, and that woul d be
a nonconparative, basically observational study,
prospective study using a very strict protocol
criteria but, nevertheless, w thout a conparative
arm

You can achieve a very tight 95 percent
confidence interval with a simlar sanple size
The advantage of this, besides being a | ess conpl ex
protocol to conduct--but the advantage is that al
the organisns, particularly if you are interested
in nunbers of Strep pneuno, all the organisnms woul d
be receiving the investigational drug so you
woul dn't be diluting your organi smsanple size by
half with the organisns that presunably, in a
randoni zed fashion, would fall out in the
comparative arm

Qovi ously, the cons are significant. You

don't have directly conparative data. W know t hat
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1 geography and nmany other factors will ultimtely

2 i nfluence the overall success rate. Safety events,
3 you can't bal ance against a conparator and so there
4 are nmany problens with that.

5 But, again, just to be conplete, it is an
6 alternative that one mght try

7 [Slide.]

8 To summarize, there are sort of three

9 options. The clinical option, which has been the
10 traditional option, | don't believe is feasible.

11 The sanple size, and this is an 80 percent power

12 rat her than 90 percent that | showed you, but an

13 enrol Il nent of 700 to 900 patients is just not

14 feasible today even with a very global trial with a
15 trenendous effort.

16 The ni crobi ol ogi ¢ endpoi nt with roughly
17 250, maybe 300, patients |I think is about the

18 maxi mum that can be achieved. But the nunber of

19 Strept ococcus pneunoni ae that you m ght have

20 experience with is probably going to be | ess than
21 25 for the investigational arm So the

22 nonconpar ati ve approach with an expected success

23 rate, again using a mcrobiologic endpoint of 95

24 percent, you can have, with a sanple size of around

25 290 subjects, you can have a plus or minus 3
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percent |evel of confidence around a 95 percent
success rate and you approxi mately doubl e, then,
the nunber of Streptococcus pneunpniae that you
woul d have an experience with.

[Slide.]

So | do think we have several options but
I think, again, froma feasibility point of view,
thi nk sanpl e size exceeding 300 subjects is
unlikely. Again, | think we all want to have a
hi gh degree of confidence that we are seeing
something that is correct in terms of mcrobiologic
response.

As John nentioned, there are lots of
problems with clinical response. | really would
not do this study as an open-|abel study because of
the soft subjectiveness of sone of the responses,
but even trying to do audionmetry and certainly any
ki nd of standardi zed devel opnental process in very
young children in a global trial is very
probl emati c.

So, if we are going to use clinica
endpoints as a secondary, they need to be, | think,
maj or clinical endpoints. Cbviously, nortality
woul d be one but, if we get into the m nor

neur ol ogi ¢ sequel ae and even how we define najor
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neur ol ogi ¢ sequelae | think needs to be very
obj ecti ve.

Then, in a random zed study, our
experience with Streptococcus pneunoni ae woul d be
about twenty subjects.

Thank you very nuch.

DR EDWARDS: Thank you very much.

Now, Dr. Ibia fromthe FDA will proceed.

FDA Speaker

DR IBIA: Thank you very nuch. | really
t hought you were going to try to pronounce my first
nane.

DR. EDWARDS: | thought about it
seriously.

DR |IBIA: Because one of the first tests
| give to people is really to get themto try to
pronounce ny first name. | try to sinplify it,
really, by shortening it to I-mo.

[Slide.]

One of the great advantages of speaking
after giants like John Bradl ey and Roger Echols is
really that they do the hard job. They laid a very
solid foundation that even some of us can
essentially summarize, sort of bring out the

i ssues.
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Anot her point is that | would say al npst

the entire workshop has virtually been on

meningitis. Gven that, | thought it would
probably very efficient if | just present two
sl i des.

[Slide.]

That is ny title slide.

[Slide.]

And nmy summary slide. Then we can get on
with neningitis, spend a lot nore time on
meningitis and talk about it. But the neeting has
been so structured and | don't think, in the spirit
of the structure of the neeting, that that would be
al | owned.

[Slide.]

So | thought we should raise the issues
again at the risk of redundancy. Al so, what are
the current issues in drug devel opnent for the
treatnment of neningitis. Let nme just refocus us
here by saying that we are referring to acute
bacterial nmeningitis due to the usual organismns,
Strep pneunoni ae, nmaybe Henophilus, given that a
Il ot of the data come from outside the country.

Group B Strep, neningococcus, Listeria

Again, we are not really tal king about neningitis
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in a unique situation. For exanmple, if you have
crani of acial trauma or craniofacial surgery or
people with intracrani al devices, that is not the
kind of meningitis that we are tal king about.

[Slide.]

As an outline, nmy talk is going to touch
on entry criteria, treatnent, timng of assessnent,
endpoints as well as, to sone extent, popul ation as
well as statistics. Gven the fact that not al
these carry the same amount of weight, | wll
probably focus again on endpoints and statistica
consi derati ons.

[Slide.]

John Bradl ey and Roger Echols did nention
t hi ngs about changi ng epidem ology in neningitis.
But | just thought | should bring up this issue of
concomitant nedication in clinical trials as well
as in treatnent of neningitis.

Here | present you recent data fromthe
Canadi an Surveillance Unit that | ooked at
meningitis over a period of tine in Canada. The
poi nt here is adjunctive dexamet hasone and enpiric
vanconycin treatnent. The red line is for
vanconycin while the green bars represent

adj uncti ve dexanet hasone. What the graph
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illustrates is the fact that there has been a
significant decline in use of adjunctive
dexanet hasone as well as a trenendous increase in
the use of enpiric vanconycin certainly since about
1996.

In fact, in this data by Kellner and
col l eagues in 1999, 100 percent of the neningitis
they wote in that study were actually on empiric
vanconycin at the very beginning. | know John
Bradley did say that, in their institution, they
still use adjunctive dexanethasone. | wonder how
many practitioners here still use adjunctive
dexanet hasone

I have al so read the paper that was
recently published by DeGans and col | eagues from
Europe. What one is not shown, indeed, whether
that paper will have a significant inpact on the
practice of clinical care of nmeningitis in terns of
use of adjunctive dexanet hasone.

[Slide.]

On protocol entry criteria. The 1998
Draft Gui dance Docunment does recomend a separate
protocol for neonates and young infants because of
the specific differences in etiology and clinica

mani festation of meningitis in that age group. But
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the question really is should ol der children and
adults be enrolled in a single or a separate
protocol, in particular, given the decline in the
i nci dence of nmeningitis in this country and other
nations that vaccination has been used.

Again, let's also think about clinica
care of patients with neningitis and the fact that
of ten, when these kids conme in, some of them may
have been on sone antibiotics for naybe otitis

medi a or maybe sonething el se that was not very

clear to the practitioner. So the question is what

role, if any, should antigen testing, Gamstain
and all other non-culture-based tests play in
enrol I ment, especially given the decline in
i nci dence of nmeningitis and also the fact that a
| ot of these kids could have been on antibiotics
prior to the tine that they have been seen for
possible enrollnent in neningitis trials.

| guess the question that | should al so
bring in at this point is the fact that, even what
I just referred to in Bullet No. 2, whether we
shoul d place a certain rank order in certainty of
di agnosis of nmeningitis, for exanple, as we do in
fungal infections like candidiasis or invasive

aspergillosis to say possible, probable and
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definite bacterial meningitis as you enrol
patients into the study.

[Slide.]

There has been a lot of talk on choice of
comparator. Since yesterday and even this norning
there have al so been tal ks about it, but one thing
that conmes up frequently is the fact that blinding
could be a major challenge in neningitis trials.
Here | present an exanple of a trial that enrolls
two drugs. On one arm for exanple, vanconycin and
ceftriaxone on one arm agai nst a single agent that
is also given intravenously but has the potentia
to be stepped down to oral therapy maybe after
seven or ten days of treatnment and the patient is
doi ng very wel |

The question then has to do with the
i nmpact that shaminfusion that m ght have to be
used under that scenario, shaminfusion on patients
who may have cerebral edema. |Is this a big
probl en? Could this be a big probl en?

I guess the other question that one needs
to ask is, given this kind of scenario that | have
presented, which could be a challenge in a clinica
trial, is that kind of trial trying to ask too many

questions all at once? The point | am nmaking here
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is that why don't you just see whether the drug is
ef fective as agai nst | ooking for sonething else in
terns of the potential for the drug to be stepped
down to oral treatnent.

[Slide.]

On eval uations, at the agency, we have
grappled with quite a few things as we think about
meningitis. One of those things that we constantly
think about is what is the best tine to repeat
| umbar puncture in neningitis trials? 1s there
data to establish that best tine? This norning,
that has been alluded to. 1Is it 24 to 48 hours?

Is it 18 to 36 hours, 24 to 36 hours? Is it 30
hour s?

Is was interesting that | believe it was
M ke Scheld that nentioned an earlier study that
when they added beta | actamase to what was
considered to be eradication, a lot of the children
actually had positive growh. It also reninds ne
of the trial done by Lebel MCracken that was
mentioned earlier in 1989 published in the Journa
of Pediatrics that, even though ceftriaxone had
cl earance at about 24 to 36 hours, when they added
a beta | actamase, 7 percent of those that were

eradi cated actually had positive grow h.
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But the interesting thing is that when
that |unbar puncture was repeated at 48 hours and
beta | actamase was added again, all of them
i ncludi ng those on the ceftriaxone arm had
eradication. So is 48 hours the best tinme to
repeat |unbar puncture?

What ot her factors could inpact the tine
and how shoul d they be factored in when assessing
patients in neningitis trials? W think of the
organism itself, the baseline quantity that has
been mentioned earlier, the drug, itself and other
host factors; for exanple, the age of the patient
i nvol ved.

This is another issue that comes up quite
frequently and that is what really is del ayed
sterilization and how should we use it in
eval uation of neningitis trials? | know that the
| DSA Gui deline of 1992 said sonething like, if
there are few organi sns and you repeat | unbar
puncture at 24 to 36 hours, and the patient is
doing well, that should be considered a del ayed
sterilization because usually these patients do not
require additional antibiotic therapy.

Now, how confortable are we with that

definition fromten years ago? Should that stil
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be the standard? The other thing, the Guidelines
said, in 1992, was the fact that quantification of
basel i ne pat hogens should be considered. It is
rel evant, but it should be considered optional

The point that John Bradley did say
sonet hing about the fact that microbiologic tests
can be standardi zed across all multinational sites.
But the point is in terns of quantification of
basel i ne pat hogens, how feasi bl e and how consi st ent
could that be across sites even in this country,
not to talk of across sites in other countries that
may be involved in enrollnent of patients with
meni ngitis.

[Slide.]

Still on evaluation, the next question is
when shoul d fol |l ow up eval uati ons be done and
shoul d all patients cone for all visits. Here,
will refer us back to the 1992 | DSA Cui deline that
recommended five to seven weeks for the first early
visit to be followed by six to twelve nmonths for
all patients.

It is interesting to recall that at the
1998 Advisory Committee Meeting, two weeks was sort
of--it wasn't a consensus, that the mpjority of

opi nion at that 1998 Advisory Conmmittee Meeting did
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say that the test-of-cure visit should be at two

weeks and that there should be a six-nonth follow
up of a subset of patients that "were abnornmal at
the two-week follow up."

The question is, then, is there data on
the long-termoutcone of patients that are "nornal"
at the early visit of two weeks or five to seven
weeks as the case may be and what do |ate
neur ol ogi ¢ sequel ae tell us about differences, or
potential differences, in drug efficacy in
meni ngitis.

[Slide.]

Here, | present, for illustrative
pur poses, a hypothetical two-drug, Drug X versus
Drug Y, trial where the bacteriologic and clinica
out comes are shown. Drug X had--you know, both of
them had a fairly good bacteriol ogi c outcone, 95
percent versus 94.6 percent. The clinical outcone
was a little bit different, not too different, a
little bit different, 72 percent and 80 percent.

As you can see, the difference in outcone
between Drug X and Y is -8 with a 95 percent
confidence interval around the difference of -16.3
to 2.5. W have a lot of issues with these and

believe this is not an unconmmon ki nd of finding.
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John Bradley alluded to it in the
meropenemtrial and | believe other trials have
failed in a simlar scenario. The question arises,
in ny opinion, how do we explain these. | know
there are lots of issues with the subtlety or the
subjectivity of clinical evaluation that could
potentially explain a finding like this.

But let ne ask the question, because
inflammatory response in the subarachnoi d space has
come up quite frequently. Could Drug X--indeed, it
is a good drug. It caused rapid eradication but,

i ndeed, in doing so, it generated a |ot of
i nflammatory markers that resulted in poorer
clinical outcone.

O the flip side is could Drug Y al so have
had a good response but it was not as rapid as Drug
X and so the clinical outcone for Drug Y did cone
out better than the clinical outconme for Drug X

The ot her question is could Drug X have
only suppressed and not really clearly eradicated
the organi smfromthe subarachnoi d space and t hat
is why we have a poorer clinical outcone.

I don't know. | don't have answers to
these. W are just bringing up this illustration

for discussion purposes.
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[Slide.]

Here | present some of the strengths of
clinical endpoints as well as limtations of
bacteriol ogic endpoint. | know this has been
di scussed at length yesterday and this norning, but
let's also look at the fact that clinical endpoint
is what really is relevant to practitioners and to
patients. Drug traces di sease and not necessarily
just the organism It also enables us to conpare
differences in host effects on cure rates as well
as allows a neasure of safety which had been
menti oned earlier.

Limtations of bacteriologic endpoints are
the potential for msleading appraisal of drug
benefit in a serial disease |ike bacterial
meningitis. Oten--and this is a point that |
really have to enphasize--often, in clinical trials
of meningitis and nmany ot her conditions, that
repeat |unmbar puncture that we tal ked about nay not
be avail abl e and so we use clinical outcone to
presune eradication.

If you | ook back at alnost all the trials
of meningitis in the past, there have been a | ot of
patients that have had no repeat |unbar puncture

and so eradication had to be presuned.
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I know it is possible to standardize. |
know it is possible to insist on having that done,
but I amjust talking of the practicality, in the
clinical setting, of having a repeat |unbar
puncture al ways.

In addition, bacterial endpoint only |acks
the ability to estinmate the inpact of drug on
i nflammat ory response as | brought up in ny
illustration. Again, it is conpletely
uni nformative when it conmes to the safety of the
drug being tested. As we alluded to earlier, there
is no individual -1evel data that correl ates
bacteriol ogic endpoints with clinical response.

I know it has a | ot of advantages, too,
and those have been nmentioned in earlier
presentations including the fact that a
bacteriol ogic endpoint will certainly make the
trial a lot easier to perform

[Slide.]

Still on outcomes, | did data to show that
bacteriol ogic outcone is a good surrogate for
clinical outcone. W have been tal king about that
the whol e of |ast evening and today we have been
saying the same thing. Wth bacterial endpoint

al one neans the potential differential effect of
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drugs on inflammatory response and how shoul d
clinical success/failure be defined, and what
shoul d constitute the primary efficacy popul ati on?

That issue has not been enphasi zed. The
fact that some trials could use intention-to-treat
or modified intention-to-treat while other trials
coul d use the protocol or eval uable patient
popul ation to assess primary outcone.

Finally, how best can preclinical and
early first-clinical trial data be used in
meningitis trials to hel p address sone of the
i ssues that | have highlighted? | think Dr.

CGol dberger's earlier suggestion conmes in directly
her e.

[Slide.]

Now, on study design, sanple size and
statistics, the relevant question here rests on the
anmount of evidence that is needed to show efficacy
in neningitis trials. Should pivotal trials be
random zed, active controlled and blinded? From
our end, that is the kind of trial that we would
like to do.

Fromthe end of the investigators and the
sponsors, how feasible is that? How practical is

that and what role, if any, should nonconparative
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studies play? That certainly dovetails into the
alternative trial design that Dr. Echols mentioned
and Mark al so nentioned earlier.

What are the appropriate noninferiority
mar gi ns and sanple sizes that we should use in
meningitis trials?

[Slide.]

Here, all | have done is to try and bring
what | thought | heard yesterday into one single
slide, and that is if we look at bacteriologic
out come and clinical outcome and al so consider a 90
percent power, the nunbers | present there are for
5 percent delta and 15 percent delta, 5 percent
delta for bacteriol ogic outconme and 15 percent
delta for clinical outcome are nunbers that we
think are not necessarily unfeasible.

If you |l ook at the bacteriol ogic outcomne
and if you recall the neropenemtrial that Dr.
Echol s presented, the bacteriol ogi c outcone was 98
percent. If we |look at the trovafl oxacin tria
that he presented, the bacteriol ogic outcone for
the control armwas 96 percent. However, if you
add the input delayed sterilization to the 96
percent outcome for nost of the trials, you get a

bacteriol ogi ¢ outcone of about 98 percent for nost
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trials.

So, 5 percent delta is not unachievable in
terns of bacteriol ogic outcone rather than the 10
percent delta that has been thrown out and 15
percent delta for the clinical outcone is probably
a fair bal ance between the 10 percent delta and 20
percent delta.

But these are just facts that | am
throwi ng out for consideration at this discussion

[Slide.]

Finally, there was a recent publication
that canme out of the University of M chigan that
| ooked at clinical trials in meningitis that have
been done, | believe, since 1980 to the Year 2000.
I think what was very interesting in that clinica
trial was that if the delta and clinical outcome
was defined as 10 percent, it was only one of
si xteen studies that were done in this country and
Western Europe that could neet a delta of 10
percent in terms of sanple size.

Fifteen of the sixteen studies could neet
a delta of 20 percent but only one out of sixteen
could neet a delta of 10 percent. The point | am
maki ng here is that neningitis trials in the past

have had sanpl e sizes that have tended to be on the
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small side. So this is nothing new, generally, in
terns of |ooking at all the trials that have been
done as reviewed by the investigators fromthe
University of M chigan

[Slide.]

Finally, | just want to summarize ny
presentation by asking the questions again so that
it will lead us into discussion. Wat are the
strengths and limtations of bacteriologic and
m crobi ol ogi ¢ endpoints? | guess we can spend the
whol e day tal king about this point alone; what is
an acceptable loss of clinical efficacy related to
the control armfor neningitis trials and what are
the issues in study design that deserve
consi derati on when designing a trial in neningitis.

Thank you.

DR. EDWARDS: Thank you very nuch.

Di scussi ons

DR. EDWARDS: Before we actually begin the

di scussion, the points that we have been provided

for discussion are brief enough that | would |ike

to read them Mich of this Dr. Ibia has just

al ready described, but let ne just go through them
What are the strengths and linitations of

bacteriol ogic and microbiol ogi c endpoints in
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clinical trials of acute bacterial meningitis?
Pl ease include in your discussion how one woul d
measur e di fferences between drugs and ot her
paraneters such as rel ease of inflamuatory
medi ators which may affect clinical outcone. This
woul d be a bit of an extension of a nonclinical
out cone and, perhaps, in addition to the
bact eri ol ogi ¢ out come.

The appropri ateness of using surrogate
markers for clinical efficacy when the clinica
endpoint is neasurable, the practicalities of
performng neningitis trials, we have really very
beautifully heard di scussed already. G ven the
benefit of drug therapy over placebo, delta 1 is
presuned to be large. Wat is an acceptable |oss
of clinical efficacy relative to control? Delta 2
for meningitis trials balancing the serious nature
of the illness with the practicalities of
performing clinical trials in this disease entity?

What ot her issues of study design deserve
consi derati on when designing a trial of neningitis,
i ssues relating to blinding of the trials,
st andardi zati on of concomitant therapies and issues
related to oral stepdown therapy?

We have in this roomthe absol ute hi ghest
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| evel of expertise to discuss the issues of trials
of meningitis and a gol den opportunity of

approxi mately an hour where we can do that in great
detail .

Refl ecti ng back on the comments that Dr.
Powers made yesterday regardi ng bal ance, this would
be an opportunity to really explore issues related
to balance in these trial designs now.

So, Bill?

DR CRAIG | would ask Roger, or | guess
even the FDA, has anyone ever taken all the studies
there and | ooked at the patients that did not have
eradication at the tinme period conpared to those
that did have eradication and see if the clinica
outcone was statistically different? It is not
enough in any one of the single studies but if you
added themall up, one m ght get enough in the
nonel i m nation group that you woul d have enough
patients to see if there is any inpact on the
clinical outcone.

DR. PONERS: That is a really good thought
and that is why, a couple of nonths ago, we asked a
| ot of the companies around this table to provide
us with all the information they had down to the

patient |evel because what you see in the clinica
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trials, you will see these totals of percent
er adi cat ed.

What we want to see is that the people who
are eradi cated, what happened to them and the
peopl e who didn't eradi cate, what happened to them
at the patient level. So we are in the process of
collecting that data but, as you can inmagine, it
takes a long time and we are really grateful to the
conpani es for sending us this information and we
are going to pool it altogether and | ook at that
over tinme.

DR EDWARDS:. Yes, George?

DR TALBOT: | was very interested by the
presentations and specifically two points that Dr.
Bradl ey nentioned. One is that it appears that
assessnent of the clinical endpoints in nmeningitis
trials is fraught with difficulty. So I think one
has to ask, |ooking at any of the data such as Dr.
Powers was mnentioning, whether the endpoints were
assessed properly.

It sounds like there are a lot of issues
there which does speak to considering a
m cr obi ol ogi ¢ endpoi nt al though that has sone
problenms, too. So that is a potential weakness of

clinical outcone.
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A potential strength that Dr. Bradl ey
menti oned of the m crobiol ogic outcone is the
ability to control biocreep. It is not clear to ne
that the clinical outconmes have that ability so
much given that methods of assessnent, nethods of
supportive care and so forth change over tine. So
controlling biocreep with a microbiol ogi c endpoi nt
seenms to ne an inportant consideration

DR. EDWARDS: Roger, did you want to
comment ?

DR. ECHOLS: Just to conmment on Bill's
question, | think the FDA is in a uni que advant age
to be able to request that detailed information. |
am not sure | would get the sane response from ny
conpetitors. Unfortunately, the publications which
| have tried to go through don't provide that |eve
of detail.

Certainly, to nme the toughest question
right nowis the one that Inp's has mentioned and
we have tal ked about, the whol e issue of whether
rapid sterilization necessarily translates into
clinical response benefit--not relative benefit but
not a problem a negative, in terns of inflanmatory
medi at or s.

As much as | would like to even think
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about designing a clinical trial to prove that one
way or another, many have tried that |ong before
and | amnot going to tread there. The only thing
I can think of is really the animl nodel, or the
various ani mal nodels, where you can better neasure
these things, a nore appropriate place to answer
that question.

I think Mke and others night have the
answer to that.

DR SCHELD: | don't think we have the
answer to that question even in aninmal nodels, as
Roger has alluded to. W know, at the present
time, which inflammtory nedi ators are nost
responsi bl e for the devel opment of neningitis, per
se. In other words, if you use tunor-necrosis
factor alpha or IL1 beta, you can induce neningitis
wi th those cytokines by thensel ves.

There are other cytoki nes and chenoki nes
whi ch do not do this. W also know that there are
chenmoki nes and cyt oki nes that appear to be rather
specific for bacterial versus viral disease and
sonme of them have actually been entertained as a
di agnostic test.

We al so know that they are released in an

orchestrated pattern over tinme, just like they are
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in sepsis or septic shock and sone are gone by the
time, say, a patient would be arriving at your
doorstep. So | amnot enthusiastic about trying to
measure a particul ar cytoki ne response, say, in CSF
that woul d predict outcone in patients with
meningitis because | have a feeling that that would
be very difficult and would take a | ot of patience
in order to show that.

I think it probably could be done in
ani mal nodels. The problemthere has al ways been
that nost of the studies that | am aware have been
done in rabbits. The endpoint is usually a
m cr obi ol ogi ¢ endpoi nt and not a clinical endpoint
and we don't let the animl survive for days and
foll ow them neurol ogically or audiologically to
under st and what those endpoints are.

I think the evidence is very strong that
TNF al pha causes apoptosis of hippocanpal neurons
whi ch causes nenory | oss and other issues related
to the neurol ogi c sequel ae of nmeningitis.
suppose that if you had a snmall ani nal nodel and
you studied the inflammtory response, you coul d
answer this question of whether rapid bacteriolysis
or rapid bactericidal activity w thout

bacteriolysis and, therefore, the attendant
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i nflammatory response led to a change in neurol ogic
or--well, that probably--neurol ogi c sequel ae or
deat h.

Li ke Roger nmentioned, in clinical trials,
which | wholly support, it should either be death
or sonething easily measured as maj or and | unped
together and everything else is over in another
cat egory.

So | think it is feasible to do those
experinents. | amjust not aware of any that have
been done. Muse nodels in neningitis are
difficult. They abrogate all of the natura
pat hogenesi s because the organi sns are either
directly instilled into the cerebral cortex or
hyal ur oni dase or sonme other enzyme is put in the
internasal cavity and that is followed by the
bacteria and they get bacterem a and they get
meningitis, but only a proportion get neningitis.

So it won't be easy to get this answer
froman ani mal nodel is ny main point.

DR. EDWARDS: Let ne ask you to conment
further in this context regarding the issue of
other additives to bacteriologic sterilization such
as a Gamstain or antigen detection which n ght

strengthen the use of a non-clinical endpoint.
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DR. SCHELD: | would support the G am
stain as an entry criteria. It is only going to be
positive in about 80 percent of patients, but if |
had a patient who had pneunbcocci or neni ngococc
in the bl ood stream and had a positive G am stain
in the CSF, that patient would be entered in as a
definite neningitis case.

We don't even do antigen testing in our
hospital anynore. Most hospital |aboratories
ei ther have stopped offering it or the sensitivity
and specificity is so poor, or the cross-reactivity
with sone of the organisns is so bad, that |
couldn't recomend it.

I would throw out an idea which is
probably not going to have any validity but there
is a pretty strong growing literature using
i nflamrat ory markers which are nonspecific to try
and separate bacterial fromviral neningitis. This
is very inportant to clinicians, as you knhow,
because if you have got partially treated bacteria
meningitis, the spinal-fluid fornmula can | ook a | ot
like viral and patients with viral neningitis can
have a high CSF pl eocytosis due to neutrophils.

They are things |like CRP and

procalcitonin. NPR |ast week, was tal king about
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CRP but it was nmainly in heart disease. But you
can show that there is a fairly good separation
especially for procal citonin, between proven
bacterial meningitis and viral neningitis. You can
separate these groups out.

What | don't knowis if you followed the
response to how the patient did over tinme with
serial procal citonin nmeasurenents whet her that
woul d be predictive of how they woul d do. Sonebody
ought to do that experinent.

DR. DERESINSKI: | know in the UK, PCR
for meni ngococcal diagnosis is widely avail able.
am not suggesting that this would be done at point
of service but, in terns of deciding post hoc which
of the patients enrolled in the trial actually had
bacterial neningitis, if PCR were available for the
array of pathogens that were of interest, then that
woul d possi bly be useful

Can you comment on that?

DR. SCHELD: PCR is useful. It is
sensitive. It is highly specific. The problens in
sonme of the assays in the past have been that they
are too high a false-positive rate. But
meni ngococcal PCR, | think, is very valuable. W

don't have one that is as good for pneunococci at
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present.

VWhile we are on this subject, the data is
very old. It is back in the 1960s by Roger Fel dman
and a nunber of others. But there is, in human
bei ngs, a correlation between the height of the
bacterial concentration in the spinal fluid and
ultimate outconme. The higher that nunber, the
worse the patient is going to do

There is one exception and that is
Listeria. For reasons that are not conpletely
clear to ne, Listeria tends to have a | ower
concentration of bacterial in the spinal fluid than
do the other three nmjor neningeal pathogens. Yet,
the outcome of Listeria neningitis in the United
States is quite poor. 25 percent nortality rate is
not unheard of.

But, for the other pathogens, it holds
pretty well.

DR. G LBERT: It is nore intracellular.

DR. SCHELD: That is another good
i nteresting question. At least in aninmals, that
is not the explanation. W did an experinment a
nunber of years ago, or ny idea was use a drug that
had intracel lul ar penetration and, therefore, it

woul d eradicate Listeria nore rapidly fromthe
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spinal fluid in an aninmal nodel so it shows
rifanpin which is highly active against Listeria.

It didn't work. The reason it doesn't
work is because over 95 percent of the Listeria in
your spinal fluid are actually in extracellul ar
| ocation. So can't explainit.

DR DERESI NSKI: Actually, in a way,
related to the issue of the prognostic inplications
of large nunbers of organisns, is it possible,

John, that the difference, the inter-country
difference, in outconmes in the study, the meropenem
study, mght be related to the frequency w th which
children get antibiotics prior to admission to the
hospital in the different countries? WAs that
checked? Were urines |ooked at for antibiotic?

Al'l the studies that have | ooked at
self-reporting or parent reporting of antibiotic
adm ni stration suggests that it is highly
i naccurate and you really need to check the urine.

DR BRADLEY: The urines weren't checked
in that study. The one thing that correlated with
poor outcones was tine fromthe onset of synptons
to hospitalization.

DR SCHELD: That is a critical variable

in resource-limted settings because you can show,
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time and tinme again, that the tine from onset of
synmptons to the initiation of the first dose of
antimcrobial agents in a society such as ours is
far shorter than it is in a resource-linted
setting.

Anot her thing that we have been interested
in very much recently has been the inpact of
m cronutrient deficiency in bacterial infections,
in particular. Malnutrition is very common in a
setting like the Dom nican Republic, which you
mentioned earlier. |If you look at the data, for
exanple, in West Africa, which is published in
Lancet, pneunococcal neningitis in Wst Africa,
both children and adults, has overall death or
severe neurol ogi c sequel ae in 78 percent of
patients.

So 22 percent of patients escape
unscathed, which is horrible. But it is mainly
related to the poor conorbid conditions,
mal nutrition, et cetera. Wat we have just shown
recently, if you take animals and you nake them
zinc deficient or glutam ne deficient, that not
only do they have nore bacterial in their spina
fluid, they have nore bacteremia and the nortality

is twice as high as if they have a normal zinc
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concentrati on.

So just that one variable affects the
ani mal nodel profoundly. | can't inagine what it
must be doing in human bei ngs.

DR EDWARDS: John?

DR BRADLEY: First, | would Iike to say
that George McCracken woul d have been here today
except he is presenting a talk in nmeningitis at the
International Pediatric Infectious Di sease Meetings
in Santiago, Chile today. So he couldn't nake it.

I n addressing the issue of dexanethasone
use enpirically in nmeningitis, there isn't
unaninity in the pediatric ID comunity. There are
two schools of thought. One is led by George
McCracken where his retrospective data with
pneunbcoccus suggested a benefit. There weren't
enough cases of pneunbcoccus in his clinical trials
in contrast to Henophilus to show a statistica
benefit.

So peopl e wanted proof that it worked
before they used it. There are two papers, one
from Egypt and one from Turkey, which are
prospective which show benefit but the disease that
is present in those countries is alittle bit nore

severe, a little bit different, so sone pediatric

file:////[Tiffanie/daily/1120WORK.TXT (63 of 268) [12/2/2002 2:10:24 PM]



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

64
I D people here say, well, that is not relevant to
our popul ation.
Now, with this new paper from Europe in
adults, | would think it would give nore inpetus to

the use of dexamethasone but | can just hear ny

col | eagues saying, "Well, that is in adults. That
doesn't apply to children." So we still have the
i ssue.

In terms of markers of inflammation in the
central nervous system the CSF, the kids that cone
in already have significant inflammtion present,
many of them and w th damaged
central - nervous-systemtissue, you are going to
have markers of inflanmati on being produced just
based on damage

To be able to control at the 36- to
48- hour point, how many of those inflanmatory
medi ators are a function of death of organisns
stimulating white cells or death of cells
stimulating white cells I think will be very
difficult to separate out.

It is a very good question, a very tough
question. But | don't know that we can get at it
necessarily in these hunan nodels. So, in terns of

trying to take a clinical outcone paranmeter and
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make it nore scientific by measuring inflammtory
medi ators, | think, |I think will be very difficult.
There is such a huge background in clinica
presentations from CNS inflanmmati on and damage t hat
I think it will overshadow the signal fromkilling
of organi sns.

Again, ten, fifteen years ago, we were
| ooki ng--when the data on IL-1 and TNF cane out, we
were | ooki ng at drugs, perhaps, which wouldn't
cause as rapid an inflammation and everyone was
thi nki ng, "Gee, ceftriaxone and cefataxi ne may not
be the drugs of choice anynore." But, again, with
the use of drugs |ike dexanethasone to mninize the
i npact of expl oding organisms, | think that those
concerns are a bit |ess appropriate now, especially
if we can standardi ze dexanet hasone use
prospectively.

Now, we al so have the issue of
dexanet hasone effect in nmeningococcal neningitis
which still is not well characterized. 1In sone
Brazilian studies that remai n unpublished,
dexanet hasone decreased hearing loss in a
prospective controlled trial. | w sh they would
publish that information

So | think there are a nunber of
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unanswered questions but | think the mcro
endpoints are the nost defined endpoints that are
nmost likely to be correlated with clinica
outcones. It is inportant to raise all of these
ot her issues, but | think focusing on what we can
do is still very, very inportant.

DR. EDWARDS: To just sort of clarify--I
want to address this question to you, Mke, but |
will invite anyone to respond. |If our goal were to
design a study, to create a study design, that
woul d maxi m ze using and endpoint |ike
m crobiologic cure and allow flexibility in
clinical outcone, so nmaking the study feasible, at
this point in tine, what would be your selection of
the nonclinical outcone paraneters to be neasured.

Can you add things other than just
sterilization of the CSF?

DR SCHELD: W thout any other prospective
or retrospective information from ani mal nodel s as
to whet her other inflammatory medi ators woul d
predict outconme, | don't think so. | think the
m crobi ol ogi ¢ response, preferably quantitative,
assay woul d be the best defining method.

DR TALBOT: Just along that line, | think

that is a question that is inportant because the
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sanpl e-si ze consi derations that have been presented
are based on di chot ombus outcones. So the question
I was going to pose is simlar to yours. 1Is it
feasible, clinically, and in the clinical-trial
setting, and meaningful to, for exanple, | ook at
time to reach a certain col ony-count threshold or
to look at a two- or three-long drop at a certain

tinme.

So, for exanple, could you get a cohort of

75 patients, would it be reasonable to randomy
assign a third, a third, a third to have a tap at,
say, 24, 36, 48 hours or 36, 48 to determ ne
whet her or not there is a difference in the profile
of drop of counts or time to get to a certain
count ?

DR. EDWARDS: Dave and then Roger

DR G LBERT: You have convi nced ne that
it isincredibly difficult to do a proper
controlled statistically valid study of purul ent
meningitis. Even if the m crobiol ogic endpoint is
accepted as a valid marker, it is still going to
take, if | read these nunbers right, hundreds of
patients, many years, many different sites and the
l'i ke.

So, it strikes ne, if our goal in this
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free, open-flow ng discussion is to push the
envelope a little bit to see how we can help the
clinician help the public that our thinking has to
go a bit farther.

Dr. Col dberger started out this session
suggesting that we could use m crobiologic
endpoints to, perhaps, get into the accelerated
approval sort of format. Again, | think that is
dooned just because of the nunmbers. Yet, what is
clinically relevant is that
clinicians--acadenicians, as well, of course--but
clinicians want whatever data can be easily
accrued.

W need to know as well--clinicians al so
need to know that it is unlikely, it seens to ne,
that they are going to quickly get a prospective,
random zed, double-blind trial. The inage of the
FDA is wonderful. As sonebody said earlier, it is
the regul atory agency with respect to drugs that is
the envy of the world. It is stanped as safe and
effective by the FDA, everybody responds to that.

On the other hand, it could be a bad inage
if the current regulations or the interpretation of
the regul ations bl ock the flow of pertinent

information to the users, to the clinicians. So |
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would like to, at the risk of having criticismrain
down upon my head, suggest that maybe there ought
to be a new section in approved package inserts.

W have got bl ack boxes with adverse-event
war ni ngs and so forth. Could we have a grey box,
Pertinent Data of Inport for Unlicensed
I ndications. Now, that is just sitting here
dreanming up a name, but so that it is absolutely
clear that this data is not data that has been part
of the usual prospective, randoni zed, controlled
doubl e- bl i nd study.

But, in the process of evaluating new drug
X against drug Y, we enrolled 50 patients with
pneunococcal meningitis, either comparative or
nonconparative, but we only got 50. But we don't
want that to be buried in a vault somewhere. W
feel like we ought to share that information

I don't like the word "surrogate" because
it means so nmuch to different people. So, again,
and | have been scratching around here, bacteria
eradi cation does not necessarily correlate with
survival or residual organ or tissue injury. Since
it is not feasible to pronptly assess clinica
outcones in a |arge nunber of patients, bacteria

eradication is postulated or presuned to provide
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clinical benefit or words to that effect.

This is my postul ated grey box. And then
the data. Then | don't see how we lose. It
doesn't fit within the paradi gm of existing
regul ati ons and that, of course, always creates
angst. But to have pertinent data buried doesn't
make sense to mne.

To wait, the study that we are all quoting
in the New Engl and Journal took eight years to do
How many different countries and investigators in
five different countries? | nean, that is not
pronpt service to the Anerican public.

DR. EDWARDS: Roger, | have got to ask you
to just relax for a nmonent.

DR G LBERT: You wanted this to be
provocative and free-flowing, M. Chairnan.

DR. EDWARDS: Well, you have really
i ntroduced a whol e conceptual idea here which
really think we need to turn to for a nonent before
we cone back to Roger.

Mar k?

DR. GOLDBERGER: | thought those comments
were very interesting. M actual response sort of
started yesterday and | think it continues now as

have for, for instance, been on any nunber of USPHS
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wor ki ng groups to look at issues related to therapy
of PCP, therapy of Mycobacterium avium therapy of
opportunistic infection in AIDS. There have been
many of these groups over the years.

The purpose of those groups, in fact, has
often been to take information both that is in the
product |abel, information fromclinical trials,

i nformati on fromclinical experience of experienced
clinicians, et cetera, et cetera, and fornul ated
into recomendations by an authoritative body.

More recently those recomrendati ons carry
with them sone information about where the data was
derived from how strong the recomendation is and
that those recommendati ons are then made avail abl e

publicly and are avail abl e, obviously, on websites,

et cetera.

It seems to nme that the approach that you
are outlining fits very well into that type of
strategy for making information available. It is,

on one hand, very encouragi ng to now hear that
peopl e believe that the product |abel is the
greatest source of information fromwhich all
practicing physicians obtain everything they know
and, if it is not there, nobody will know anyt hi ng.

Experi ence has suggested that,

file://///Tiffanie/daily/1120WORK.TXT (71 of 268) [12/2/2002 2:10:24 PM]



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

regrettably, that is not always the case and that,
in fact, if the working group of the |IDSA, other
maj or organi zations, a conbination of one of the
neur ol ogi ¢ organi zations in | DSA were to have a
wor ki ng group and devel op such gui delines, they
could be nade freely avail able and they woul d
provi de enornous help to practicing clinicians and
woul d include, in fact, the kind of information,
the strength of the recomendations, et cetera.

Truthfully, it seens to ne that, actually,
is a nore effective way of getting information out
there than trying to tal k about devel opi ng a new
section of the product |abel. So that would
actually be ny sinple response.

DR EDWARDS: John?

DR. PONERS: Could | add sonmething to that
as well? There are two different issues here. One
is getting by the regulatory hurdle of getting your
drug approved for a specific disease. The second
one is how clinicians view that information once it
gets out there. There is actually a fair body of
i nformati on that says what makes clinicians change
their practice patterns to use a new drug or an old
drug in a newway is a random zed, controlled

trial.
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I can give an exanple in the recent past
where we have | ooked at things. Caspofungin, an
antifungal, was approved for adnmittedly a different
i ndi cation, nanely as a secondary treatnent for
i nvasi ve aspergillosis based on 60 patients in a
historically controlled trial

Vori conazol was approved as prinary
therapy for invasive aspergillosis based on a
400-patient trial that was random zed and
prospective. Both of those drugs were approved by
us. However, in talking to practicing clinicians,
they view the strength of that data very
differently. So it is not just getting by us. It
is, then, what would clinicians do with information
based on twenty pneunpcocci eradi cated out of the
spinal fluid and would that give themthe
i nformati on they needed to actually nmake a change
in their clinical practice.

DR. EDWARDS: | interpreted that response
as a negative.

DR. G LBERT: You are very astute. Nobody
wi || argue about the val ue of prospective,
random zed, conparative trials. However, what we
are hearing is that, for this very, very serious

di sease, it is not feasible. If | was
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i ndustry--and industry is sitting over there like
they are deaf and dunmb here. | know neither is
true, but I amnot going to invest noney in a tria
that is going to take nme eight years to acconplish
to get even to mninmal statistical power.

We have got to conme up with sonething
creative.

DR. PONERS: Let me ask the flip side.
When we had this discussion at the BAMSG we said,
oh, nobody is going to put anybody on the spot.
Jack Edwards turned to nme and said, "John, let ne
put you on the spot." So | amgoing to do the sane
thing to Roger at this point.

DR. EDWARDS: | was going to do the sane
t hi ng.

DR. PONERS: He has been waiting to talk
anyway. Wen Inmo showed his |ast slide, what we
are tal king about--1 amjust |ooking at these
nunbers. This is 80 percent power, so | got the
nunbers wong, | will admt.

When one | ooks at a 90 percent bacteria
eradication rate for a 10 percent delta, that is
141 patients. Wien we | ook at an 80 percent
clinical rate--1"msorry; that is a 90

percent--yes; 90 percent bacteriologic cure rate at
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a 10 percent delta with 80 percent power is 141
patients per arnm correct? Did |l say that right?

If we | ook at an 80 percent clinica
success rate, and | am basing that on the
trovafl oxacin trial that was published in January,
an 80 percent clinical success rate for 80 percent
power with a 15 percent delta is 112 patients per
arm |less than the m crobiologic part of the thing
woul d be.

So | guess the question is are those
nunbers unfeasible to do

DR ECHOLS: Feasibility--no one has a
crystal ball. Certainly, judging fromwhat Trovan
or the Pfizer folks were able to do in a relatively
short period of tine, relatively being a 15-nonth
enrol I nment period--so | certainly would not even
enbark on a study that | thought was going to take
five, six, seven years.

So whether it is 15 nmonths or it is 18
months, | amcertainly | ooking at an enrol |l nent
time of less than two years. You would have to put
the resources behind it but that is our expectation
in terms of number of sites, nunber of countries.

So | think we can cone up with sone

meani ngf ul prospective, randoni zed data w th about
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a 300-patient sanple size which | think will

satisfy both a tight confidence interval for

m cr obi ol ogi ¢ endpoint and a sonmewhat | ess tight

but still not unconfortable, a | ower boundary of

15 percent or sonething like that, for clinica

endpoints as long as the clinical endpoints are

hard or relatively hard, or relatively hard

If you start getting into soft clinica
endpoints, and you end up with an efficacy rate of
70 percent, then the nunbers change again. But
just to answer, | think, a couple of the other--not
to diverge, but just to give you ny real idea of
what needs to be done.

I am convi nced, |ooking at the data, that
blinding is really critical here. As much as we
woul d Iike to denpbnstrate the option of being able
to step down to oral therapy, | think that
conplicates the study to such an extent that we
woul dn't be able to maintain a blind in a gl oba
pr ogr am

So | think the step-down issue should wait
for another study or other experience. So | think
we can do a double-blinded trial which will then
help in sone of the clinical evaluations that are

not then biased.
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But ny other real concern in as nuch as we
|l ove to quantitate things no matter what it is,
quantitating the microbiology in a study conducted
inten different countries is, | think, going to be
very, very difficult if not inpossible. W can't
use a central lab. W have to depend on the |oca
| abs. The techniques are--just even trying to
train people howto do it, | think, would be a
probl em

I am al so envisioning that many of these
cases, they will have already taken the spina
fluid, spun it down and then seen that they have a
positive Gamstain. Then they enroll the patient,
so you can't go back and even quantitate in an
unspun sanple the original isolate, the origina
spi nal fluid.

DR. TALBOT: \hat about tine, somehow
incorporating tinme, to--

DR. ECHOLS: Again, it is going to be very
difficult, I think, to even get people to do the
second tap within a specific window, to try to then
break that out into three different cohorts.
think it just, again, gets a level of difficulty
that--the nost inportant thing, in sone ways, is

al nrost whether the patient is enrolled on a Friday
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and then the 48 hours falls on a Sunday, depending
on what country and religion you are in, that that
may create a bigger problemthan anything el se,
just having the staff available at a specific
wi ndow to do it. It would be tough enough even
with everyone doing it the sane way.

The only other thought | had is that to
get information sooner. W wll have a safety
board. We will be doing an interimanalysis
probably after the first hundred cases, or
something. |If the agency felt that that
i nformati on woul d sonehow be useful, and they were
willing not to penalize us, obviously, for breaking
a blind in an interimanal ysis, sonehow that
information could be avail abl e sooner than the
whol e study. The whole study would still be
running. It wouldn't be that we would stop the
study prematurely. It is just that infornmation
could be available a little sooner

But it probably woul dn't be avail abl e t hat
much sooner. W are not tal king years sooner

DR EDWARDS: This conversation seens to
be heading towards a zone of bal ance, in ny
opinion. | think that it would be very valuable if

we tried to fine-tune the bal ance issues. So,
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John, 1 am now going to put you on the spot. |
woul d Iike to have you all respond to the coments
that Roger has nmade regardi ng quantitative
bacteri ol ogy and what would be the hard clinica
endpoi nts that you woul d use.

DR PONERS: | think that is actually, to
answer your second question first, quantitative
m crobi ol ogy, | think--1 guess what we are com ng
to, the balance | see, is that both clinical and
m cr obi ol ogi ¢ endpoints | end sonmething to
determning the drug's efficacy, both in alittle
different way. So they are conplenentary but
different.

The quantitative m crobiol ogy would add
sonething to the nicrobiologic endpoint in terns
of--as M ke said, there is sonme prognostic
significance to it. However, if it is not
practical, then we are back to the feasibility
issue. | agree. | think it would be very
difficult to get fifty centers, like the
trovafl oxacin study, and get all that information
sent to a central lab and get the quantitative
i nformati on.

It woul d be hel pful, but we don't require

it currently. So that gets to the practicality
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1 i ssue of actually doing that.
2 The second question is those hard
3 endpoints, | look to this group here to help us to

4 actual | y desi gn what those hard endpoi nts woul d be,
5 what do clinicians find relevant and can we do this
6 in a way that is nore dichotonous of, yes, the

7 person is cured or no, they are not, instead of

8 getting very fuzzy in between.

9 The blinding woul d hel p trenendously

10 because, as Roger said, then we don't have this

11 i ssue of was there any potential bias involved in
12 determ ning those outcones, both clinically and

13 fromthe safety point of view So I think al

14 those things would help us in the long run

15 DR ECHOLS: In terns of the clinica

16 endpoints in the eval uation of previous studies,

17 the maj or neurol ogic sequelae is certainly

18 nortality but the one other variable that is,

19 think, soft is if someone gets an additiona

20 antibiotic or has their antibiotic treatnent

21 changed, you can, really, at any point--in sone

22 protocols, they are automatically considered a

23 failure whereas, in another way, you night consider
24  them noneval uabl e.

25 I think, by double-blinding, you can get
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away from sonme of that but | think, clearly, in the
Trovan study, because peopl e knew they were on
either the standard of care and maybe not doi ng as
well as they might |ike, but, since they were on
standard of care, they didn't change therapy
whereas, if they were on trovafloxacin, they were a
little | ess sure, they changed therapy even though
they were getting better.

We just need to avoid that kind of
confusion. | think blinding will help, but | stil
think, unless a patient is getting worse or having
a cl ear outcone, naybe noneval uability or not
including themin the analysis rather than
automatically calling thema failure

DR POMERS: | think a |ot of what woul d
help with this, too, would be to define in the
prot ocol s ahead of time what actually is a success
and what actually is a failure. Dr. Bradley and
tal ked about this on the phone. One of the issues
in the trovafloxacin trial was certain
i nvestigators called subdural effusions a failure.

If it was specified in the protocol, that
is not a failure. That might actually help the
clinicians to decide. Having done these trials,

mysel f, before, if the CRO cones out and tells you,
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why did you put this down there on there, and
actual | y questioned the physicians about why they
are putting these things down, it would be hel pful

The question still renmains, why did that
happen in one armof the trial and not the other.
But part of the reason m ght be, as you said, it
wasn't blinded.

DR EDWARDS: John?

DR BRADLEY: | agree exactly with what
you have said. | think we can put together hard
clinical outcones rather than going into all of the
subtl eties of devel opnental delay and degree of
disability. W can define outconmes which would be
easier to measure, sonmething along the terms of the
A asgow Qut conme Scal e.

Wth respect to the blinding, we talked
about this as well. In the trovafloxacin study, we
were |l ess confortable with the safety of the drug
and any child who was on trovafl oxaci n who had
joint problems during treatment, we wanted to be
able to do an MRl on and the conpany said, "Any
time any of you want to do an MRl because of joint
concerns, do it."

So the safety of quinolones, in general,

is far better understood at this point. Far nore
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patients have been treated, kids, so | amno |onger
interested in identifying the safety issues. So
the doubl e-blinding, now, | think is far nore

i mportant.

Getting back even further to the mcro
versus clinical endpoints, this whole discussion
about mcro not being a good endpoint is a nice
intellectual discussion but | don't think any of us
at this table doubt that a m cro endpoi nt worKks.

We all have subtle concerns that there nmay
be situations in which it mght not work,
inflammatory mediators, this sort of rapidity of
sterilization. But none of us feel that micro is
not going to be the appropriate indicator, so using
mcro as the primary endpoint and then putting
whatever little qualifications you want to say,
"This may not be the end-all and be-all,” | am
happy wth.

But | don't want to get away fromthe fact
that we all feel that the mcro endpoint is valid.

DR EDWARDS: Mke, | would like to ask
you to contribute to the issue of the hard clinica
endpoi nt since we have really got a gol den
opportunity to discuss that here.

DR. SCHELD: | amnot famliar with all of
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the subtleties of the G asgow Qutconme Score that
was described in the paper last week in the New
Engl and Journal, but what attracts nme about it is
that they define a group that clearly did very
well, could return to work, return to school, was
functioning, had no definabl e neurol ogi ¢ sequel ae,
and were obviously alive.

That was one group. Everybody el se was in
the other group which is one hard outpoint that you
could use. | knowit is in there. | haven't
| ooked at it in a couple of days. They gave us al
of seven days to wite the editorial, by the way,
and they took out part of the good stuff.

So | think these things can be measured
better than they have been in the past. | think it
isalittle bit easier in adults than it is in
chil dren because they have a |l ot of the
devel opmental m | estones that they have to neet. |
woul d not wish to speak to that. Maybe John coul d
say a word about it.

But | think it should be blinded.
support going to a PO in phase |V type of
environment, although | want to ask Roger one quick
question. The nunbers you presented for trova, did

that include the neningococcal experience in
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Ni geri a?

DR. ECHOLS: No. This was their single
trial which did get published.

DR SCHELD: They did do a separate trial
whi ch you may or may not know about .

DR ECHOLS: Yes. You can read about it
in The New York Tines.

DR. SCHELD: It has gotten sonme flack in
the lay press; yes. Nevertheless, what they found
in N geria, which was the response rate between
trovafl oxacin and ceftriaxone was roughly
identical. 75 percent of those children received
all of their trovafloxacin by the oral route.

To have an oral drug that would be
i nexpensive and in a resource-limted setting where
you don't have a cold chain for injectable
antibiotics would be a mgjor advance. | think that
woul d be nice to have down the road, but | would
not encourage you to incorporate that into a
phase Il trial now

DR, EDWARDS: Stan?

DR DERESINSKI: Roger, | would like to
take what--you di scussed the issue of changing
therapy being counted as a failure, et cetera. |

would Iike to take it a step further than you did
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and that is | think if you denonstrated that the
spinal fluid had, in fact, been sterilized at the
poi nt when the antibiotics were changed, that that
ought to be counted a success for the assignhed
therapy, certainly a m crobiol ogical success.

Maybe we can tal k about that.

The other is it was brought up the issue
of the nonconparative study and how that influences
clinicians' managenent of patients. It is
certainly a valid point, but what it speaks to is
the sane sort of thing that we deal with when we
devel op guidelines and that is the strength of the
evi dence.

If the alternative to having sone
nonconparative data is to have no data at all, then
I think everybody would agree to the fact that
havi ng the non-conparative data, perhaps with an
appropriate historical control, as was done with
the Caspofungin work, would be better

DR. EDWARDS: Stan, those coments really
bring the opportunity for us to discuss this
nonconparative i ssue. Before we do that, Ceorge,
go ahead.

DR TALBOT: That is exactly what | want

to coment on because | think that is a very
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i nportant consideration. To preface that, | would
say that the conversation has fl owed despite the
comments fromDr. Bradley and Dr. G lbert again
towards the clinical endpoint, the delta for
clinical endpoint and so forth.

I amnot convinced at all that, with the
sanpl e size of 300, any conpanies are going to
study acute bacterial neningitis. | amjust not
convinced of that so correct nme if I am w ong.

But, given though we are hearing about people
exiting this business, | amjust afraid that people
are going to feel good in |leaving the neeting that
we have gotten it down to 300 from 700. But | am
not convinced that is going to make any difference
at all.

So what about the nonconparative design?
I think that there are some nerits there to
consider. | would add one little tweak to that
which is | would do two things. | would have an
endpoint that is nmicrobiologic with a sanple size
that allows a fairly narrow confidence interva
around that and pick that by using historical data,
as, say, 95 percent is your target or what have
you.

But | would include a control group, not
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for the purposes of performng a statistica
comparison but to allow twd things. One is
blinding to address all the potential errors of
ascertai nment, of adverse events, treatmnent
deci sions that could be biased because of the
standard t herapy versus not issue.

Second of all would be to provide sone
i nternal anchor for the study which tells you
whet her the study has sonehow gone grossly w ong,
that, for sonme reason, the study was not conducted
according to the standards you woul d t hi nk.

Your power to detect that with a
smal | --not one-to-one, but, say, a three-to-one
random zati on--your power to detect it with a smal
conparative group is, admttedly, |low but all
woul d be | ooking for would be sone gross difference
in the point estimte of those results,

m crobiologically and clinically.

So, with that variation, | would cone back
to |l would really like to nake it possible to have
a mcrobiologic endpoint. | would pick it a
priori, as has been done for sone other
indications. But | would include a smal
conparative group as an internal anchor

DR ECHOLS: One of the figures | showed,
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again, just to reiterate sone of those nunbers, if
you have a m crobi ol ogi c response of 95 percent,
and if you are confortable with a plus-or-mnus 5
percent around that, sanple size, then, for a
single arm is only about 100 enrolled. Evaluable,
is only about 75

The problemis, then, your experience with
Strep pneunp is small, estimate of around fifteen
cases of Strep pnueno. |If you throw in another 25
percent for some sort of gauge for clinica
response, again, obviously, or confidence intervals
woul d then sort of go pretty wi de but you could do
it for 150 subjects.

Just to come back to your question
George, about what other conpanies mght want to
do. This is a study we have tal ked about doing
wi thin our conpany for some time, wth the agency
for sone tine. | know it is in our budget and we
are ready to roll with this 300-patient study. W
were not willing to undertake a 700-patient study,
not so nuch the resources but we just didn't think
we could do it.

So | still think we can do a 300-pati ent
study. It is not going to be easy, but whether

that sanme hurdl e woul d be sonething ot her conpanies
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woul d accept | think is a reasonabl e question

Doing meningitis trials, pediatric
meningitis or nmeningitis, period, it is not for a
mar ket that anyone wants to go after. It is very
much of a secondary gain and it may be different
for different prograns. But it is never because
there is noney to be nade in the treatnment of
meningitis. So it is a difficult question for
conpanies to answer. There are notivations for
doing the trial that are not directly necessarily
obvious in terns of what the market size is.

DR EDWARDS: Could |I ask for comment from
ot hers regardi ng Roger's conmments?

DR. CGESSER: | guess the question is
whet her we woul d consider that feasible or whether
Merck woul d consider that feasible. | think there
are just too many factors to consider to give
bl anket statenment what is feasible and not
feasible. But | think Roger has expressed the
difficulties and the salient features and the
hesitancy and issues that will cone up going
f orwar d.

So it is really hard to give you a flat
answer. |t depends on the agent. It depends on

the program It depends on the status of vaccine,
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so many things. Possibly, it depends on Roger's
experience if he is the first one going forward.

DR TALBOT: Everybody else is going to
wait two or three years to see how Roger does?

DR. CESSER: It takes a while to--it
sounds like Roger is in a position to nake a
deci si on.

DR. TALBOT: | guess | amsort of putting
you on the spot because what IDSA is saying is we
need nore data. | don't sense that there is
unbri dl ed ent husi asm here about the feasibility of
even a 300-patient trial

DR. COCCHETTO Al though, George, ny
common sense tells ne | would probably be better
off to remain silent, | think your statenent is
nmore correct than incorrect. Certainly, if we
| ooked at this with a drug in hand, | can say, and
| suspect Richard would agree, inside the conpany,
it would be a very energetic and ani nat ed
di scussi on.

This is a tough one. The study that Roger
is tal king about conducting gives nme chills,
frankly. | think, froma regul atory perspective,
you have got a pretty substantial probability of

losing on that study--1 think. If | were your
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regul atory affairs professional, we wuld have sone
tough one-on-one di scussi ons about whether to
undertake that trial

| think those outcones are very demandi ng
on your drug and, obviously, it is going to depend
on the drug. So | tend to agree with you, George.
I think it is a tough one to persuade an
organi zation to undertake. | would want to be
focused on, really, exactly the right drug and have
very tight agreenent on the clinical definitions
particularly

DR GOLDBERGER Could |I make a coment?

DR. EDWARDS: Yes, Mark

DR. GOLDBERGER: A coupl e of things.
First, about a nonconparative trial; | think that
one concern which | thank came up in sone of the
di scussion is that, fromsituation to situation and
over time and at different clinical study sites,
people do things differently. So, when you try to
figure out what is the target | am/l ooking for, you
take into assunpti ons of what has been in the
literature.

One of the problens is the literature
doesn't always conpletely report, well, certain

patients dropped out, certain patients were
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noneval uabl e, how were they really counted. You
make your assunptions about how you want to see
performance. You don't really know everything that
was necessarily done.

As a result, when you do the
nonconparative trial, you may end up with sonething
different than what you anticipated which really
wasn't bad but, based on what your plan was going
in, it |eaves you with a probl em

One exanpl e that comes up is when we were
i nvol ved, for instance, with Adventis a few years
ago with the devel opment of rifapentine for
pul nonary tubercul osis, one of the interesting
things that came out of it was if you | ooked at the
rifanpin arm and, again, these studies were done
largely in rural South African farm workers--the
rifanpin arm which was better than rifapentine,
but the rifanpin armis failure rate was hi gher than
what nost peopl e woul d have expect ed.

If you were using some kind of historica
control, you mght have been fooled. The fact is
that sonme of the data in the literature either
didn't take into account all of what we knew about
failures, et cetera. It didn't take into account

the kind of severity of patients that you night be
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enrolling in a contenporary trial. It was probably
somewher e between 50 and 100 percent hi gher than
what you woul d have expected

As a result, the rifapentine was higher
than that. But you m ght have been misled if you
ended up doing a nonconparative trial. That is ny
first coment.

My other comrent is, and | don't know
whet her Roger--1 don't want to put himon the spot
about this, but, in truth, when we tal k about,
well, what is the incentive for a conpany to be

doi ng sonething like this. There are a | ot of

reasons for doing it. It can project a very
favorabl e inage for the conpany. It nakes their
product overall | ook better.

But, renenber one thing with regards, for
instance, to the neningitis indication, depending
on the nol ecul e you have one hand, one of the
things is, it is alot easier to justify this if
you have got a product out there already that is
doing fairly well as opposed to sonething that you
are in early phases of devel opnent because then you
have the option, is the indication in question, et
cetera, going to be sonething that doing a study

like this might, for instance, qualify for six
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nmont hs of additional pediatric exclusivity.

Keep in nmind that that is a pretty
significant financial payback. |[|f you have got a
product earning hundreds of nillions of dollars,
six nonths of extra exclusivity does give you a
nmore meani ngful financial return and can be an
i ncentive where, for a conpany who is devel opi ng
the product doesn't have it out there yet, that
cal culation may be very different.

The other thing to keep in nmind, that for
pedi atric exclusivity, you need to performthe
study. The fact that the product, for instance,
does not work as well as perfornmed nay nmean you
don't get it in the | abel--you get sone statenent
in the | abel about how it perfornmed, if there is a
concern. But you al so get the exclusivity.

You do not have to be successful in how
the product performed. You have to be successfu
in performng the study. So there is that
i ncentive.

Now, that doesn't apply, obviously, for
i ndi cations that are going to be used excl usively
in adults, et cetera. But nmeningitisis alittle
different. For the right product, that currently

does exist. W do not require any additiona
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|l egislation. So you might keep that in mind; in
some circumstances, that is a useful tool

The last coment | nake is people are
famliar with what products, for instance, Roger's
company, may have available. But one thing no one
actual |y has tal ked about--everyone has tal ked
about additional trials to | ook at new products in
meningitis. Actually, | don't think anybody has
mentioned to date what products they want studied
in those newtrials. W would certainly be
interested in hearing that, what people would |ike
to see in terns of, say, a larger trial to assess
ef ficacy, what other products there are that people
are interested in, particularly products that are a
little further along.

But we haven't heard any product naned, |
don't think, at all in this discussion

DR. EDWARDS: | think we are going to take
a break now Let ne just, if | may, briefly
summari ze this discussion by saying that, with the
i ntroduction of a balance, there is at |east one
maj or pharnaceuti cal conpany strongly considering
enbarking on a trial within the confines of a
bal ance anal ysis strategy and others who are

nonconmittal at this point.
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One can | ook at that either positively or
negatively. For some of us, that is very
optimstic, realizing the difficulties studying
this particular entity. For others, it mght drive
even a stronger interest in trying to do sone of
the fine tuning, on the balance, to entice others.

So, let me leave it at that. If we could
come back at just alittle after 11:15, that would
be great so we can nove on. Thank you

[ Break. ]

DR. EDWARDS: W are now going to turn to
the issue of acute exacerbation of chronic
bronchitis. W are sort of |eaving one extrenely
difficult topic and noving to one of, perhaps, even
greater conplexity.

W will use the same fornmat and have three
speakers and then begin noving through the
questions. | would like to ask Jan Hirschmann to

begin. Jan?

Issues in dinical Trials of Acute Exacerbations

of Acute Bronchitis
| DSA Speaker
DR. H RSCHVANN: Thank you very mnuch
[Slide.]

Most people in the United States who have
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acut e exacerbations of chronic bronchitis receive
antibiotics. But, do they, in fact, work?

[Slide.]

To answer that question, we have to
address two different definitions. First of all,
what do we nean by chronic bronchitis? This is a
di sease that occurs in current or previous snokers
with a long history of tobacco use. These patients
have chroni c sputum production wi thout any ot her
expl anat i on.

Acut e exacerbations are defined as acute
attacks in which there is one or nore of the
foll owi ng synptons; increased cough, increased
dyspnea, increased sputumor a change in sputum
col or.

[Slide.]

On average, a patient with chronic
bronchitis has one to two epi sodes of these per
year. W know that there are certain noninfectious
causes that are convincingly denmonstrated. Air
pol lution, changes in barometric pressure, exposure
to funes, dust and snoke, exposure to cold air can
all bring about these synptons.

[Slide.]

In addition, however, we al so know t hat
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there are certain infections that are causes.
Viruses are responsible for somewhere between 20
and 65 percent of the cases of exacerbation,
probably closer to the hi gher nunber using the nost
recent data with the nmpost sophisticated techniques.

Two organi sns which m ght be responsible
and night be usefully treated by antibiotics turn
out to be present in very small nunbers
Mycopl asna pneunpniae is represented in less than 1
percent of the cases of acute exacerbations and
Chl anydi a pneunoni ae probably |l ess than 5 percent.
In fact, there are probably no cases in which it
has actually been isolated fromthe sputum These
are all on the basis of serol ogical studies.

So the information about acute
exacerbations of chronic bronchitis relate
primarily to three respiratory organi sns;
Henophi | us i nfluenzae, Streptococcus pneunoni ae,
and Moraxella catarrhalis. These organisns,
whet her the sputumis taken by expectoration or
whether it is taken by protected bronchoscopic
speci nens are present in about 20 to 50 percent of
cases of acute exacerbations.

That means, of course, that 50 to 80

percent of exacerbations have no denonstrable
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bacterial cause. In these 20 to 50 percent in
whi ch Henophi |l us i nfluenzae, Streptococcus
pneunoni ae or Mbraxella catarrhalis are present,
does that nean that these organi sns are, indeed,
responsi bl e for the exacerbation?

The answer is, not necessarily because
these very sane organisnms are present in the sputum
of patients with chronic bronchitis even between
acute exacerbations. Wuat we need to know is
whet her these are innocent bystanders who are
col oni zi ng or whether they are actually responsible
for the exacerbations.

How are you going to answer this question
and how are we going to answer the origina
question that | asked; that is, are antibiotics
useful in exacerbations.

[Slide.]

We have to do this by doing controlled
trials. The ideal trial, in this particular
respect, woul d be random zed, double-blind and
pl acebo-controlled and it would have to have a
| arge number, not only for statistical reasons but
some people believe that this is a heterogeneous
di sease in which there are several subgroups which

are different fromothers
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So we have to have a trial that includes
these vari ous subgroups in adequate nunmbers to nake
sure that we know which, if any, of these groups
actually respond to antibiotic therapy. W have to
have m crobi ol ogy to determ ne what the actua
cause of these things are and we have to have chest
filnms to exclude pneunoni a.

Now, pneunonia is not a very conmon
conplication of acute exacerbations, but it is
clear that even a snall nunber in any group woul d
make a major difference in ternms of the outconme of
anti biotics versus placebo. Very inportantly, we
have to have standardi zed t herapy. Everybody has
to be treated the sanme and that neans
bronchodi |l ators, both beta-adrenergi c agents and
anticholinergic agents and systemc
corticosteroids, a point I will returntoin a
noment .

[Slide.]

We have to stratify patients by severity,
not only of the exacerbation, itself, but also of
the underlying disease. Because sone people
believe that the advanced patients with chronic
bronchitis have a different m crobiology fromthose

who have mld to noderate disease; that is, they
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believe that Gram negative rods are nore inportant
in these patients than they are in patients with
| ess severe di sease

W have to use outcone criteria that are
assessed early. W know, on the basis of al nost
every acute bacterial infection, that there should
be sonme response in the first few days. |t doesn't
make sense, then, to | ook at the evaluation three
weeks after the particular problemoccurs. W
shoul d be looking at it three to five days, seven
days, and so forth, not |ooking, as so many studies
have done at 21 days after the event started.

What synptons should we be | ooking at?
Patients come in to their doctors not because there
are sputum changes fromwhite to green or yell ow.
That, after all, is an aesthetic question like the
di fference between a Hogarth and a Matisse, say.

They come in because they are short of
breath. They can't do as much as they want to do.
So the outcone criterion which we should ook at is
dyspnea. The other synptons that m ght be
i nportant are cough, but the difference between
white and yell ow sputumisn't really an inportant
outcome criterion.

Peopl e li ke to have nunbers, to have sone
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evi dence of objective evaluation as well in terns
of exercise capacity. This may be sonething as
sinmple as six-mnute wal k. How far can the patient
walk in six minutes, a very easy criterion to use
or it could be nore el aborate.

We al so shoul d have pul monary-function
tests, not because these are necessarily so good in
eval uati ng dyspnea, but because they do provide us
with an objective criterion which we can neasure
fromtinme to tinme and have been used in previous
st udi es.

The other criterion that woul d be
important is a return to usual activities.

[Slide.]

There should be long-termfollow up
because we want to know if we can eradicate the
organi sms that are present in the airway, does
that, in fact, reduce the incidence of recurrent
attacks. Can there be sonme benefit beyond just
reduci ng the probl em of the acute exacerbation and
havi ng sone benefit over a | onger period of tine.

There are sone peopl e that have argued
that these organisns that are present during
peri ods of rem ssion such as Henophilus influenzae

and Pneunpbcoccus night, in fact, have sone
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I ong-termdel eterious effect, that they are not

i nnocent bystanders, they are actually pathogenic
even at a tinme in which the patient seens to be at
hi s baseli ne.

We al so have to have a careful record of
adverse drug effects. W tend to | ook upon studies
as are they effective or not. But we have to weigh
what the problens are with the drugs, thensel ves.

If we were able to show that an antibiotic
reduced the acute exacerbation by one day, and yet
the risk to the patient was 20 percent of diarrhea,
nausea and vomting, very few patients would say,

"I would want to take that antibiotic." They would
prefer to have the extra day w thout the new
synpt ons.

We have to have appropriate analysis. It
has to be statistical analysis for significance but
we have to | ook at the nunbers that come out of
that; are these, in fact, clinically significant in
addition to being statistically significant.

[Slide.]

There are el even pl acebo-controll ed
trials. Ei ght show no benefit and three favor
antibiotics. The three that favor antibiotics

include two froma British hospital in the 1960s
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that describe a group of patients that al nost
certainly had bronchiectasis and these two studies
are not relevant to current standards.

The ei ght that show no benefit have in
common anong ot her things that they are not
satisfactory in terns of nunbers. Mreover, none
of these trials neet all the criteria that |
mentioned and, in fact, none of the trials neet
even nost of the criteria that | nentioned.

So, in fact, what we have to concl ude
al most imediately is that we can't answer the
question | originally asked because the data are,
in fact, inadequate. That hasn't prevented people
fromtrying, however.

[Slide.]

There was a neta-anal ysis that was
published in 1995 that |ooked the six
pl acebo-controlled trials. It had the simlar
outconme criterion of peak expiratory-flow rate.
The advantage to antibiotics was a peak
expiratory-flowrate 10 liters per mnute greater
than in the placebo group.

Every person who is a proponent of
antibiotics has quoted this trial as being

supportive of antibiotics. It nust be some kind of
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decerebrate refl ex because if you | ook at what
those nunbers nean, they are neaningl ess. The peak
expiratory-flow rate, on average, in these patients
was 200 liters per nminute. This represents a 5
percent change, a change that cannot be
reproduci bly done between one setting and anot her
wi t hi n nonents.

Moreover, there is not a person in the
worl d who can tell the difference of a peak
expiratory-flowrate of 10 liters per mnute in
terns of inproving the synmptom of dyspnea or
increasing his exercise tolerance. So this
difference is absolutely physiologically and
clinically neaningless.

What we can conclude fromthis
met a-anal ysis i s whatever else antibiotics do, they
are not good bronchodil at ors.

[Slide.]

I want to | ook at three studies
particularly that have often been quoted and
think tell us a | ot about what the studies can say.

Thi s Canadi an study is the shrine at which
the antibiotic proponents worship. It contains 173
patients. It has | ooked at 362 attacks over four

years from 1981 to 1984. It analyzed the attacks
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interms of three different groups, whether they
had one, two or three of all the synptons of

i ncreased dyspnea, increased sputum vol une or

i ncreased sputum purul ence.

If the patients had only one or two, there
was no statistical significance between the placebo
and the antibiotic group. |If they had all three,
which is 40 percent of all the patients, then there
was some benefit for antibiotics in ternms of
i ncreased success and decreased deterioration
Now, this was seemto be strong argunent in favor
of antibiotics.

[Slide.]

But the trial has several problems. In
the first place, there was no microbi ol ogy
performed. This doesn't invalidate the results but
it would be nuch nore scientifically rigorous if
they could show that there was a correlation
between the clinical benefits and the mcrobiologic
findi ngs.

Secondly, there were no chest filns done.
This was particularly inportant in this study
because 30 percent of the patients were reported to
be having fever. So even a few patients who had

pneunoni a who were undi agnosed woul d make a rea
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di fference.

But, to ne, the nortal wound for this
study is that there was no stratification for
corticosteroids. 40 percent of patients received
them but there was no systematic assignnent. There
was no standardi zed dose and there was no
st andar di zed durati on.

So this study fails to neet the absolute
mnimumcriterion for a placebo-controlled trial;
that is to say, the confidence that the two groups
were identical in every inportant respect except
the intervention being analyzed. W don't know
whet her the groups who received corticosteroids
are, in fact, the same in terms of those who
received antibiotics.

[Slide.]

One study that avoided this problem was
done in Denmark from 1986 to 1988 and had 270
patients. It elimnated all corticosteroid use
fromthese patients and nade sure that the patients
didn't have pneunpnia. When the patients were
eval uated by peak expiratory-flow rate or by the
physi ci an eval uati on at ei ght days, there was no
di fference.

[Slide.]
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But this doesn't really answer the kind of
clinical question that I would like to know and
that is what benefit, if any, is there in patients
who are receiving corticosteroi ds because what we
know now, from various studies, is that
corticosteroids make a major difference in acute
exacerbations, whether the patients are in-patients
or out-patients. These controlled trials have al
shown that corticosteroids will inprove these
patients faster and there will be fewer failures.

Sone have suggested that the duration
between the tinme in which the patient is treated
and the tine in which the next exacerbation occurs
is |l engthened by those patients who receive
corticosteroids. So any trial, |I think, should
have patients have system c corticosteroids as part
of their standardized therapy.

[Slide.]

When you do that, do antibiotics have any
additional benefit? This was |ooked at in a Dutch
study that |ooked at 71 patients from 1988 to 1991
Everybody received corticosteroids and they were
random zed to receive anmoxicillin,
sul fatrimethapri mor placebo. They could find no

di fference anong these groups in synptons, peak
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expiratory-flow rate or future rel apse.

The problemwi th the study is the numbers
are snmall. The patients were not particularly il
and there were a few patients with asthna.

[Slide.]

If we | ook back at the Canadi an study for
this particular question, in those patients who
recei ved corticosteroids, was there any additiona
benefit to the antibiotics, the answer is no.

There are 73 in the placebo group and 72 in the
antibiotic group, and those patients had no
di fference in outcone.

[Slide.]

So what concl usion can we draw fromthis
particular information. The avail able studies are
i nadequate to answer the question | originally
posed. W do not have the information that
antibiotics are effective overall for any defined
subgroup and particularly with the current kind of
t herapy we use which includes bronchodil ators and
corticosteroids.

We need an appropriate study now to answer
the question, is this study safe?

I want to end on a personal note. Wen

was a pulmonary fellowin the 1970s, | | ooked at
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the information that was avail able then on
antibiotics and | didn't find it very conpelling.
On the other hand, on the basis of my own clinica
experience, | thought corticosteroids were. So
ever since then, | have treated acute exacerbations
with corticosteroids without antibiotics.

| have treated over a thousand
exacerbations and | have never regretted it.

DR. EDWARDS: Thank you very nuch.

Qur next speaker is Roger Echols.

PhRMA Speaker

DR ECHOLS: Thank you

[Slide.]

You night expect sone fireworks. | don't
want to line up the nunber of patients, obviously,
that | haven't treated personally but, in clinica
trials, in many thousands over the | ast twelve
years, with antibiotics, but actually | have to
agree with--1 don't have to; | do agree with Dr.

Hi rschmann that the evidence for delta 1, the
evidence that there is a benefit of any antibiotic
therapy over placebo is woefully not only

i nadequat e but m ssing.

So | may surprise sone of you with sone of the

concl usi ons.
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[Slide.]

But | do want to address, based on a very
recent study, how we have tried to address sone of
the criticisms of previous clinical-trial design
and so the study | am about to explain to you
really focused on what was considered to be true
exacerbation of chronic bronchitis. The word
"true" is really neaningless, but we did have very
strict criteria in terns of people having
underlying chronic bronchitis.

Smoki ng hi story was--not only history was
identified in the vast majority of patients but
about 40 percent of themwere still current
snokers. \Wat we are tal king about has nothing to
do with secondary bacterial infection of acute
bronchitis. | just want to make sure that people
under st and t hat .

But even when you try to select an
appropriate population to study in a noninferiority
desi gn, and where we have been going fromhow to
tighten the confidence interval that we are not
havi ng bi ocreep, the nunbers here sort of
illustrate that when you have an expected success
and the guidelines that we have follow ng for many

years | ook at one to two weeks followi ng the end of
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antibiotic therapy, the resolution of clinica
signs and synptons has been the outcone.

Wth a two-sided 95 percent confidence
interval, with a well-powered study, 90 percent,
where about 85 percent of the subjects are
eval uable, with a 15 percent delta which is what
has been the standard, you need to enroll about 350
patients. By tightening that confidence interva
to delta of 10 percent, you see a substanti al
increase in the patient popul ation

Now, in AECB, finding patients is really
not the issue. | would say doing a study with a
delta of 10 percent certainly is doable. That is
the study | would like to present to you

[Slide.]

This was a study of a quinolone versus a
macrolide. | think to try to show differences
within class is much less likely than between
classes, particularly given the differences in the
m crobi ol ogi ¢ spectrum of the two cl asses of drugs.
This was a study powered for 10 percent delta,
hence a nearly 800-patient enrollnent with an
average age of 53. W required, or tried to
require, all three cardinal synptons in addition to

cough, for all the cases and so the description
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that Dr. Hi rschmann nmentioned about the Canadi an
study, that is the Anthonisen study, the type 1
where the benefit of antibiotics over placebo had
been shown.

In fact, in this study, 90 percent of the
patients were type 1 and the other 10 percent were
slipped into type 2. As | say, over 80 percent had
a history, or at least adnmitted to a history, of
snoki ng which is always going to be somewhat an
underesti mate, but 46 percent were still current
snokers.

Over half the patients had had synptons,
acute synptons that had persisted for nore than
seven days. But only 10 percent of the patients
had been receiving chronic steroids or receiving
concomitant steroids, system c steroids, at the
time of enrolling in the study.

This is an inportant point, | think, when
we get into the discussion of standardizing for
steroid use. Yes; we did stratify to assure that
there were equal nunbers of patients receiving
systemic steroids but with subjects neeting all the
other criteria for a type 1 exacerbation, only 10
percent were getting steroids.

So, tone, it would be easier to not allow
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any steroids than it would be to put everybody on
steroids in a clinical trial

[Slide.]

The subjects with pathogens--in other
words, a positive culture froma valid sputum
showi ng inflammatory cells and not contan nated
with epithelial cells, was a nearly two-thirds, or
was two-thirds, of the overall population with the
vast majority of these being a single pathogen

As expected, the big three, pneunbcocci,
Henmophilus and M cat were about equally
distributed in 40 percent, but there were a
significant nunber of other possible pathogens,
again with AECB, whether it is colonization or
whether it is pathogens, | think, is very nuch a
question that is very difficult to answer.

Staph aureus; is that a nonpathogen in
AECB? Again, the Gam negatives, about the nost
common Gram negative organi snms we saw were
Kl ebsi el | a pneunoni ae, which is certainly a
respiratory pathogen, and then Pseudonobnas
aerugi nosa, which can be a pathogen in
respiratory-tract infections.

So this, again, to nme is a typica

distribution of organisnms in a large clinical tria
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using a central |laboratory. These patients were
pretty nuch all from North Anerica, but the point
want to nake here is when we did susceptibility to
all the organisns, 99-plus percent were susceptible
to the quinolone. Only 70 percent were susceptible
to the macrolide

So one m ght expect, if there were an
effect of antibiotics, that you would be able to
denonstrate a clinical difference and, perhaps,
even a mcrobiologic difference. However, we did
not .

[Slide.]

It is not relevant here for purposes of
whi ch drug had the slightly higher or the slightly
| ower success rate, just to show you that when you
do a large enough study and the success rate is,
the point estimate difference, is small, it is easy
to satisfy the | ower boundary of 10 percent. So
that is not a problem

From a noninferiority point of view doing
a large study in AECB to show that your equival ent
is doable, but then to try to make sense out of it
and say, really, what is the benefit of your
antibiotic, it is nmore difficult.

| point out, particularly, the
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m crobi ol ogi cal |y eval uabl e subjects. These are
patients that had positive sputumcultures at
entry. There is absolutely no difference in the
clinical outcone in this subpopulation. Even when
we | ook at patients that had G am negative
organi sns, there was no difference in the clinica
out cone between the quinolone treatnent and the
macr ol i de treatnent.

There was a slight difference but, again,
it was not significant when you | ooked at the
eradi cation of individual organisns, but, as
think many of you know, now in every case do we get
a foll owup sputum so, sonetinmes, that eradication
rate is driven by the clinical response.

[Slide.]

So from | amgoing to say, ny persona
perspective, and some of what | am proposing here
is not necessarily sonething that is endorsed, |
think, by--and | don't want to claimthat | am
representing all of PhRMA or even my own conpany--|
think there are real issues with noninferiority
studies in AECB

As | said, you can tighten the delta and
get confident that you are not different from your

active control but what questions have you really
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answered even when you try to select the patient
popul ation in the nmost stringent way possible.

Is the positive culture reflective of
i nfection or colonization? Again, we used the
so-cal | ed Ant honi sen scoring systemto identify
those patients with type 1, but using objective
measures of response, other than the clinica
response, whether--the pul nonary-function studies
have been nentioned. It is inportant to note that,
to get a baseline--the way these studies have been
done is a stable of patients generally within one
or two centers and they have baseline--in other
wor ds, not when they are having an acute
exacer bation, pul nobnary-function studies, you sort
of need that kind of background information to do
that assessnent, to do your first
pul monary-function study in the face of an acute
exacerbation, the data, | think, are nuch nore
variable and difficult to control

I will come back to that in a second

[Slide.]

The flip side of--antibiotics are not
hel pful or you can't correlate the m crobiol ogic
response with the clinical response. W still have

to consider, | think, these exacerbations to be
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somewhat--to be a clinically significant illness,
even though the placebo response neasured at about
three weeks is about 50 percent, even in the

Ant honi sen type 1.

As Jan pointed out, should we be measuring
this at three weeks or should we be neasuring the
di fferences at a much closer, nuch nore proximally
to the acute exacerbation. But, of those patients
that fail, about half of them end up being
hospitalized. Again, chronic pul monary di sease
remai ns a | eadi ng cause of death.

Neverthel ess, | have to admt that, based
on our own studies and | think nmost other studies
that | have seen, that trying to get a strict
correlation or validating, say, the mcrobiologic
evi dence with the clinical evidence, they don't
correlate well.

[Slide.]

| amnot going to re-reviewthe
pl acebo-controlled trials. Dr. H rschmann has done
that and | think Dr. Thonpson will as well, there
haven't really been, with the exception, | think,
of a recent Italian study, anything that has been
conducted in recent years, which is a

pl acebo-control |l ed study. There were |ots of
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problemw th the design and even the Anthonisen
study, the Canadi an study, was of a crossover
desi gn, which the FDA would never allow us to do.

So when you | ook at the acute
exacerbation, first episode, anpbng the Anthonisen
type 1, the nunbers really get snmall. | agree that
t he out come neasures that we have been | ooki ng at
certainly have not been consistent and | am not
even sure they are useful

Dr. Hirschmann, with his experience, has
based that, | think, sonmewhat what | would say on
ol der antibiotics but also his personal experience.
I don't want to begin to contest that, but | do
think that we have not tested in placebo-controlled
trials nore contenporary antibiotics.

It is not that that is a radical idea. It
is arisky idea froma sponsor's point of view.
There have been several --actually, nore than one
conmpany | have worked for, but, in addition to
that, where the idea of doing placebo-controlled
trials in the | ast decade have been advanced only
to be basically not consented to by other--the nore
sort of commercial side of our organizations,
particularly for a product that is already on the

market, that the risk is so high, fromwhat we know
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fromthe literature and pl acebo-controlled trials,
that you wouldn't be able to show a definite
benefit or you wouldn't change anybody's m nd, that
the risk is just too high to conduct a
pl acebo-controlled trial

I mention that because | think this forum
and naybe follow up, obviously, with an advisory
committee forum is really what we have to begin to
create the need, or the requirenent, really, for
pl acebo-controlled trials in the future

[Slide.]

That is why | amcalling this, really, a
way out for my dil enma even though | think the
out come--ny prejudi ce about the outcone and bei ng
able to show a benefit of antibiotics contrasts
with Dr. H rschmann who is confident that
antibiotics won't be able to show a benefit.

But | think we are together in many
respects in the need for doing additiona
pl acebo-controlled trials. Wat | am suggesting is
that that need needs to be not just tacit but
explicit. It needs to be sonething that becones
part of regulatory and clinical requirements; in
ot her words, guideline conmttees, et cetera, need

to insist on placebo-controlled trials.
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The question, | think, and where | would
like to have sone of the discussion is what are
sone of the clinically neaningful benefits that we
m ght define, whether it is time to clinica
response, not |ooking at are you better or not at
three weeks, | would suggest, also, that you night
design a clinical synptons scoring system

I have | ooked at our own dat abases,
| ooki ng at what are so-called the cardinal synptons
of dyspnea, sputum production, sputum purul ence
and, if you wanted to add cough or not. You can
create a scoring system of worse, inproved and | ook
at the conposite score rather than sort of a total
summary or, "Are you back to baseline?"

I have difficulty with some of the
obj ective neasures. Again the pul nonary-function
studies, as | nentioned, | think you would really
have to have a stabl e baseline before people got an
exacerbation. There are other tricks of the trade
which | reviewed recently. | amnot necessarily
supporting them but people have really gotten into
sput um exam nati on and really devel opi ng
quantitative measures of sputum purul ence that
m ght be sonething that people m ght consider of

value. | don't necessarily share that.
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Then there is quantitative m crobiol ogy
whi ch has just its technical problenms but that is
sonet hing that | think m ght be considered. The
one point | failed to nention in terms of
clinically nmeaningful benefits mght be
time-to-next-exacerbation.

So | do think the time has come to do
additional clinical trials. | would suggest that,
wi t hout some armtwi sting or persuasion, either

fromthe clinical community or the regulatory

community, that the sponsors of antibiotics are not

likely to volunteer to do placebo-controlled trials

because of the risk.

But | think we would all benefit in the
future if we could answer what the role of
antibiotics is in AECB.

DR. EDWARDS: Thank you very nuch.

Now | will call on Susan Thonpson from
FDA.

FDA Speaker

DR. THOWPSON: Good nor ni ng.

[Slide.]:

I amgoing to covering today issues in
drug devel opnent relevant to the indication of

acut e exacerbation of chronic bronchitis.
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[Slide.]

| amgoing to attenpt to not be
repetitive. Wat | would Iike to focus essentially
are on study-design issues that are specific to the
regul atory and review process in the hopes that
that is expediting the discussion that will follow.

We will quickly cover sone issues in
di agnosi s, study design considerations, relevant
i nclusion and exclusion criteria, outcone
assessnent and tining, statistical issues and then
some concl usi ons from our standpoint.

[Slide.]

Very briefly, I will nention, again, we
contrast this disease with acute bronchitis which
is aviral etiology in healthy adults and we are
not tal king about that today. AECB, as you al
know, occurs in patients with chronic bronchitis
which is a subset of patients with COPD. | think
it is inportant to always recall that this is a
common di sease and an i nportant public-health
problemand it accounts for 5 to 10 percent of al
the antibiotic prescriptions in the United States.

Again, | think a point that is
sel f-evident but is worthy of enphasis is that a

positive sputumculture is not diagnostic of AECB
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nor does the bacterial isolate necessarily docunent
the etiology of a particular exacerbati on.

[Slide.]

St udy- desi gn consi derati ons you have
al ready heard nentioned but we think it is
inportant to reiterate that conconitant nedications
and therapi es have been shown to have independent
therapeutic efficacy in the treatnment of AECB
specifically steroids and bronchodil at or use needs
to be controlled in clinical trials of AECB

[Slide.]

St udy- desi gn considerations lead us to a
consi deration, again of placebo-controlled trials.
Certainly, in our context, we had initially
conducted a review of avail able placebo-controlled
trials in an effort to define the benefit of active
control over placebo.

I amnot going to review specific trials,
but I would like to bring up the specific
concl usions that we have nmade fromthat review It
is inportant, | think, to know that, in the past
forty years, only 1100 patients have been enrolled
in random zed, placebo-controlled trials of
antibiotic treatment of AECB. None of these trials

have been of identical design.
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Clearly, there have been differences in
the definition of what constitutes an acute
exacerbation and, inportantly, there has been a
| ack of standard outcone neasures. | have listed
here sone of those that have been used.

[Slide.]

It is very inportant, | think, to realize
that there has been a | ack of reproducible rating
system for severity in these clinical trials. The
Ant honi sen trial, you have already heard descri bed.
The W nni peg criteria have been used nost
frequently in discussions and other clinical trials
have attenpted to | ook at their rel evance.

I think you are all aware they constitute
cough, sputum production and sputum purul ence with
type 1 being all three of those and bei ng the nost
severe. | think it is inportant to realize that
those criteria, at least in one other study, were
not validated and what was found to actually be
more predictive of severity were historica
paraneters; that is, the patient's cardiopul nonary
status and the occurrence of nore than four
exacer bations per year.

[Slide.]

O her study-design considerations rel evant

file:////[Tiffanie/daily/1120WORK.TXT (126 of 268) [12/2/2002 2:10:24 PM]

126



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

127
to pl acebo-controlled trials include, again you
have al ready heard the patient populations in these
studi es have not been uniform Very inportantly,

t he out comes have varied from showi ng no effect to
showi ng sonme effect of antibiotics in other
studi es. You have heard that discussed.

Most of these trials are old and were
performed nore than ten or fifteen years ago.
have included here a conclusion that a nunber of
the netaanal yses as well as a nunber of the
prof essi onal societies that have evaluated this
poi nt have reached, patients with nore severe
illness may benefit most fromantibiotics but this
has not been concl usi vel y denonstrat ed.

In nost cases, narrow spectrum antibiotics
are preferred. | present that to you in the
context of the discussion today and | think that
the evidence for this--well, | will |leave you to
eval uate that.

[Slide.]

Rel evant inclusion and exclusion criteria,
I just wanted to bring up that, in our current
gui dance, we suggest pul nmonary functions and/or
arterial bl ood gases be done, but they are not

required. It is required that the patient have a
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hi story of chronic bronchitis and a sputum cul ture.

Items that | presune will be discussed a
little bit later today include the fact that a
definition of chronic bronchitis and of an
exacerbation is critical. Relevant itens that may
be hel pful to define those patients with sone
precision include the patient's snoking history or
age as well as the presence of FEV1. W have
al ready nmentioned control for conconitant
i nterventions and cigarette snoking.

[Slide.]

Just very briefly to present this to make
a point, this is a conparison of an NDA that cane
to our division in the last couple of years with
sone itens that were extracted fromthe Anthonisen
study. What you can see is that a typical NDA that
comes to us had a significantly younger age range
as well as fewer patients with a snoking history
than we are seeing in the Anthonisen study.

We actually didn't receive information to
| ook at FEV1, sputumor to define with precision
the presence of type 1 or type 2 synptons.

[Slide.]

I would just like to throw out a few

poi nts regardi ng eval uation, timng of assessnent
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and out come which is obviously critical for design
of these trials. Wat we currently ask for at FDA
is that the test of cure for acute exacerbation of
chronic bronchitis is the clinical response to find
is return to baseline at one to two weeks after the
conpl eti on of therapy.

Clearly, there are other outcone variabl es
that may be nore relevant. Some that have al ready
been nmentioned but, again, | think are worthy of
di scussion are the tinme to resolution of synptons,
some use of a validated synptom or severity score
or the presence of deterioration

Just, again, to nention that a
m cr obi ol ogi cal endpoint as the primary endpoint is
not appropriate for this disease entity.

[Slide.]

To refer back, just briefly, to the
statistical issues that are relevant in AECB
clearly AECB has a low attributable nortality and
morbidity and thus we would allow a | oss of
efficacy with respect to control of a relatively
| arge degree, and, certainly, greater than 20
percent. The relative entity in AECB is delta 1;
that is, the estimation of the benefit, if any, of

active control over placebo, thus the review of the
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avai |l abl e pl acebo-controlled trials.

Qur conclusion, froma review of those
trials, is that a netaanalysis with determ nation
of delta 1 and, thus, delta is not a valid approach
for AECB due to the limtations of the currently
exi sting placebo-controlled trials. W have
menti oned them al ready but, specifically,
differences in study design, in outcome, in the
patient popul ation and in endpoints would not allow
a definitive estimation of the benefit of the
active control over placebo.

[Slide.]

What are sone alternatives? | would just
like to throw these out for discussion. First of
all, we have already heard nention the possibility
of placebo-controlled trials inits sinplest form
bei ng drug versus placebo. At the advisory
conmittee earlier this year where this issue was
di scussed, early escape was nentioned as one
possibility to insure safety of those patients who
m ght experience deterioration in either armof the
st udy.

It was felt that if this is included in a
study design that relatively rigid discontinuation

criteria at a specific time point should be
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prespecified and specifically objective criteria
for a deterioration or a progression should be
gi ven.

Mention was nmade of doing only high-risk
patients to presumably include those that m ght
have m crobi ol ogi ¢ cause of their illness or
lowrisk patients to nmininmze the risk to patients.
But, in both cases, | think you will recall from
the earlier discussions that we are still not quite
clear how to define those patients.

[Slide.]

O her options for future trials include a
superiority trial, the standard of care versus an
experinmental drug. W could continue to do
noninferiority trials for all or for a subset of
AECB. | have already pointed out, | think the
difficulty in choosing an appropriate delta for
thi s indication.

Suggesti ons have been made that that sort
of a trial be conducted only in those who are
severely ill that, perhaps, different deltas could
be assigned to different strata of illness in a
three-armtrial is another suggestion along those
I'i nes.

[Slide.]
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The concl usions that we have reached, from
our review of this topic, are that, first of all
sel ection of appropriate study design is critica
for future trials in AECB. That includes choice of
pati ent popul ation, definition of concurrent
t herapi es and how they are handled in the trials as
wel | as the choice of endpoints.

We have al so concl uded t hat
pl acebo-controll ed or superiority trial design
shoul d be conducted for antibiotic trials in
patients with AECB.

That is the end of ny remarks. Thank you

DR EDWARDS: Thank you very much.

Di scussi ons

Again, our bulleted points are brief
enough that | would like to read them before we
begi n the di scussi on.

Are there nmethods to select a patient
popul ation nore likely to benefit from
antimcrobial therapy? Is it nore appropriate to
| ook at patients with exacerbations of chronic
obstructive lung di sease as defined by PFTs in al
patients with chronic bronchitis and what ot her
criteria should be evaluated such as patient age?

Pl ease discuss the effects of potential
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133
confounders of the measurenent of antim crobial
effects in the trials. Should concomtant
medi cati ons, beta agonists, anticholinergic agents,
steroids, be standardized in the protocols? Does
the use of these agents differ across geographic
regi ons, current snoking status, the patient's
prior history of exacerbations; exanple, are
patients with nore exacerbations per year nore
likely to fail in a therapy?

What is the benefit of antinicrobia
t herapy over placebo, delta 1, in the absence of
adequate data to determ ne the nmmgnitude of such a
benefit? Are there alternative trial designs which
coul d address this question? W have just touched
on that, superiority design and pl acebo controls.
What is the appropriate patient popul ation for
pl acebo-control |l ed and what are appropriate
endpoints for trials of AECB?

Pl ease discuss the utility of time to
resol ution of synptons in superiority or
pl acebo-controlled trials.

Dave?

DR. G LBERT: Follow up question for
Susan's nice presentation. | wanted to be sure

that | was clear. |s the agency suggesting that,
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134
fromthis point forward, that they will only accept
for licensure protocols that are
pl acebo-controlled? |If that is true, then what
happens to the products that are already out there
that are licensed? Do you take away approval s once
you show that placebo works just fine with
steroids, et cetera?

Then, the corollary that cones to nmy m nd
is, to industry colleagues, of placebo-controlled
trial is the rule of the Iand, which we would all
| ove to see, of course, who is going to do it?

I ndustry, as Roger pointed out--it is high risk for
industry to do it. Do we have to work on sone
federally funded consortium et cetera, or do we
have to wait for maybe an antiviral drug to cone

al ong and then we get the answer with a different
class of anti-infective.

I"msorry; that was several questions.

DR EDWARDS: Let nme turn it back to Susan
first.

DR, THOWSON: | will start by saying that
our clear requirenent for what sort of trial should
come in for acute exacerbation of chronic
bronchitis is that that is justified by the data.

We woul d accept and wel cone pl acebo-controll ed
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135
trials. To accept, | think, a noninferiority trial
at this stage of the game would require a
justification of what delta 1 should be.

I think you have heard from our
di scussion, we just don't think that is doable at
this point. But if somebody has better infornmation
fromthe literature, then they could justify that
under certain circunstances.

As to what woul d happen should that becone
the standard from now on, ny understanding is that
we don't actually renove indications froma product
| abel --1 amready to be corrected if that is
incorrect--but that we would, in the future, grant
appropriate indications based on the studies that
are submtted

DR. PONERS: This kind of gets back to
what Mark said earlier about we are so gl ad that
peopl e practice nedicine according to our |abels
and nothing else. |If one would do a
pl acebo-controlled trial showing that there is no
benefit of antibiotics, you could ask the question
of why woul d clinicians even worry about what is in
the | abel for those ol der drugs.

DR, THOWPSON: Maybe just a | ast exanple

to point out is you nay all be aware that we no
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| onger accept acute exacerbations of secondary
bacterial infection of acute bronchitis as a | abe
which we used to do. It renmins in the |abel of
several drugs today, although we feel that nobst
peopl e woul d no longer use it for that purpose.

DR SORETH. To go back a little bit nore
in history, a nunber of years ago, antibiotics that

were coming to market for respiratory infections

were | abel ed under an unbrella, "Iower
respiratory-tract infections." |f you take it back
again further to a drug like anoxicillin, it

basically gives a |ist of organisns.

The sane with doxycycline, et cetera. |If
you go back to those original NDAs, it could be
very hard to tease out precisely who was studies
under an unbrella Iike LRTlI, pneunonia, bronchitis,
acute exacerbations of chronic bronchitis, et
cetera. W have typically not gone back and
changed those | abels because it is very difficult
to do so.

One other thing to add to the types of
trials that we mght pose for further study for
acute exacerbation is also one that would | ook at a
dose response. |If the feeling is that there is not

proper ethical handling of patients and that, if
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you were studying the nost severe patients in a
trial who may have the greatest |ikelihood for
benefit of therapy, we would also entertain that
kind of a trial

DR. BRITTAIN Wth the question of who
would do the trials, | don't knowif | can answer
that but | do just want to put out on the table,
probably these placebo-controlled trials,
especially with the tine-to-resol ution endpoint,
woul d be a nmj or sanpl e-si ze advant age over the
current noninferiority design, so that might be a
factor here in making themattractive.

DR. EDWARDS: Roger?

DR. ECHOLS: If | mght just respond for
second, industry--1 amthinking of it as an
organism It is a large organismbut it still
responds to sort of normal stinmuli of the carrot
and the stick. You have nentioned the |abel. |
think AECB is a | arge enough market where--if there
is a notivation to have market share in that arena

So | think the fundanmental notivation to
try todo it in away that will satisfy regulatory
agencies is there. | think that could be
facilitated if, in the label, a conpany that did a

pl acebo-controlled trial were allowed to
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di stinguish themselves froma routine |abel, that
coul d sonmehow differentiate their product from

ot hers which would then allow pronotion to
differentiate, on the basis of the evidence, their
st udy.

So | think there are, again, because of
the size of the nmarket, potential rewards to having
performed a pl acebo-controlled trial. The opposite
is that, if there is a stick, if you don't get
| abeling at all for AECB because you haven't
conducted a trial, and I amthinking of the future,
of course, you are at such a disadvantage that that
is an incentive, too.

So | amjust saying that | think conpanies
woul d respond if both rewards and penalties were in
pl ace.

DR. G LBERT: But, Roger, there is 10
percent of the use of antimcobics is for the acute
exacerbation of chronic bronchitis. W are facing
another crisis with the energi ng resistance of the
target organisns, if you will. So, if the
l'ikelihood is that industry, and | can understand
it, didn'"t want to take on this challenge for fear
of failure of the drug to show anything better than

pl acebo, then the IDSA and the American Thoracic
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139
Soci ety and ot her professional organisns should
| obby very hard with the National Institutes of
Al'lergy and Infectious Disease or the like to put
together a consortiumto federally fund the study
to answer the question.

That is why the industry stance is so
terribly inmportant.

DR. ECHOLS: No; | think that is another
way of at |east establishing delta 1, and then
peopl e coul d go back--1 suppose, could go back to
doing a strict noninferiority study against a drug
that has been established to show benefit over
pl acebo.

DR. CGESSER: | would support both of those
comments. | would suspect that the | DSA nmenbers
are interested in the results of such a study.
Certainly, a placebo study fromthe perspective of
a sponsor puts that sponsor at a potential risk
conpared to agents that are already |icensed
Certainly, some aspect of an active control would
probably be desirable in any study that a sponsor
took. But | think | would love to see a
non- sponsor -dri ven st udy.

DR G LBERT: Roughly, how nuch would it

cost ?

file:////[Tiffanie/daily/1120WORK.TXT (139 of 268) [12/2/2002 2:10:25 PM]



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR ECHOLS: It all depends how greedy the
i nvestigators are.

DR GESSER  You tell us.

DR H RSCHVANN: |If | may nake on comment.
There actually is an ongoi ng randomni zed
doubl e-blind trial that nmeets all the criteria that
I just delineated that is going on in The
Net herlands. It started in June. It is looking to
have about 250 patients, total and it is expected
to be conpleted in two years

DR GESSER  How sick are--

DR H RSCHVANN: Al of themhad all three
criteria that we nmentioned fromthe Wnnipeg--the
i dea was, and this can address one of the issues
that had been brought up before. Fromthe studies
that were done in Canada, the type 1 study clearly
had no benefit for antibiotics. The Danish study
that | nentioned al so showed no benefit for
antibiotics. Those patients had pretty mld
di sease so | think you can argue, very forcefully,
on the basis of the information we have now, that
there is no reason to study mild di sease again.

The patients we want to | ook at are the
patients who are severely ill. That is the group

that they are studying in The Netherl ands and t hat
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is the group that | think ought to be studied here.
That is the group that al so needs to have
corticosteroids. W know that fromthese studies
that have been done, that corticosteroids have a
maj or inpact on acute exacerbations.

So | think these trials have to include
everybody getting corticosteroids. That is what
The Netherlands study does. That particul ar study
is in hospitalized patients rather than
outpatients, but they wanted to take the nobst
severe group and, | think, appropriately so
figuring that, if you can't show a benefit for
antibiotics in the nost severely affected group,
and we have the information that the m | der
exacerbations are not benefitted, that one could
reasonably conclude that nobody is going to
benefit.

DR EDWARDS: Stan?

DR. DERESINSKI: In that regard, perhaps
you could comment on the Tunisian study that was
published in the Lancet earlier this year

DR H RSCHVANN: The Tuni sian study was a
study in which they took very severely affected
patients with acute exacerbations of COPD, nost of

whom got intubated. The problens with the study
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were severe. Patients did not receive adequate
treatment. Nobody got corticosteroids. Nobody got
anticholinergic agents. Only about 65 percent got
beta adrenergi c agents.

They gave them t heophylline which is
thought to be ineffective in this situation. The
outcone criterion really was what is the incidence
of pneunoni a on patients who were ventilated for
acut e exacerbations of chronic bronchitis. It
doesn't answer any clinically relevant point and it
is a very poorly done study.

DR DERESINSKI: There were a | ot of
problenms with the study but | think you could al so
make the counterargunent, is that it was a pure
study of antibiotic therapy in those patients. It
was pl acebo-controlled, so | think there is sone
rel evance and sonme information to be taken from
t hat st udy.

DR HI RSCHVANN: But, as a clinician, we
don't want to know what it is, in isolation, that
an antibiotic does. W want to know what does it
do in the context of the way in which we treat
patients ordinarily. A patient we treat ordinarily
with acute exacerbation of chronic bronchitis who

is severely ill, nobody treats themwith
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antibiotics alone. They treat himw th a whol e
congl oneration of things which are standardi zed.

They get beta-adrenergic agents. They get
anticholinergic agents and they get
corticosteroids. That is the group we want to find
out about.

DR. ECHOLS: Wen you tal k about patients
that are hospitalized, to ne, that is a whole other
patient population. That clearly is the nobst
severely ill patients both fromtheir degree of
pul monary function, baseline pul nmonary functi on,
perhaps, as well as the severity of their
exacer bati on.

I would like to ask the agency whet her
they would be satisfied with studies that just
dealt with hospitalized AECB or whether there is
really a need, because virtually all the other
previous studies, all the previous |abelings, have
been based on anbul atory patients with AECB
whet her a hospitalized patient popul ati on woul d be
what you woul d want .

DR. PONERS: | think that gets to a couple
of questions, though. One is, you were talking
about advantageous things that mght be put in the

| abel. | could see where that night be very

file:////[Tiffanie/daily/1120WORK.TXT (143 of 268) [12/2/2002 2:10:25 PM]



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

advant ageous to a conpany to say, "W studied the
si ckest of the sick and our drug actually works in
that patient population.™

I think one of the other questions that
comes up is you could ask the question another way
around. If we were to look at this study from The
Net herl ands and it shows some benefit of
anti biotics over placebo in the sickest group, what
happens when sonebody conmes to us and then wants to
study the non-sick group again. W can't really
use that data to apply to the non-severely ill.

The third question conmes up about the
Tuni sian study. It is just what we were talking
about neningitis this norning, asking the right
question when you conme to the endpoints. The
Tuni si an study shows that ofl oxacin prevents
hospi tal -acqui red pneunonia. That is the answer
that it came up with. It didn't say, does the
person get better fromthat episode of
exacer bati on.

DR DERESI NSKI: Actually, probably it was
nmore conpl ex than that because npbst of the
pneunoni as appeared within the first three days.

DR. PONERS: They had pneunpni a when they

came in.
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DR. DERESI NSKI: So they had pneunonia
when they came in which brings up another point
relative to screening for pneunpnia because it is
cl ear, based on studies doing CTs and peopl e
suspected of pneunpnia is that a chest X-ray is
quite insensitive in detecting pneunoni a.

DR H RSCHVANN: | don't agree with the
last point. | think the vast majority of people
with acute exacerbations of chronic bronchitis
don't have pneunmpnia. | think there are clinica
circunstances that allow us to suspect it. | don't
think everybody needs to have a chest X-ray. But,
fromthe point of viewof a trial like this, as
opposed to clinical practice, | think it would be
inmportant to have that as part of it but, in
clinical practice, | treat the overwhel m ng
majority of patients with chronic bronchitis
wi thout getting a chest X-ray because | feel quite
confident, on clinical grounds, that they don't
have pneunoni a.

DR ECHOLS: The clinical trials that |
di scussed and | think all of the recent ones have
had--one of the criteria that are in the guidelines
is a chest X-ray that denonstrates the absence of

pneunonia. So that is part of the standard tria
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design currently.

DR. EDWARDS: | would like to ask the | DSA
folks if they agree that a trial in hospitalized
patients woul d need to be followed by a trial in
out pati ents.

DR SCHELD: Listening to Dr. Powers,
think that is correct.

DR. H RSCHVANN: | agree, as well. M
point wasn't to tell you that that was going to be
the definitive trial. | think it is a very usefu
trial and | wanted to tell you that people there
feel it is ethical and they are doing it. | think
there ought to be a trial in patients who are
outpatients as well. That is actually the nuch
| arger group of patients that we see

But | think, as | say, if you can concl ude
that the antibiotics don't work in the nost
severely ill patients, then you can certainly have
no problemin treating the patients--or doing a
trial in patients who are | ess severely ill.

Let me nmake one other clinical point.

Wien | said | treated over a thousand exacerbations
wi thout antibiotics, | amincluding the patients
who have the mldest to the npost severe patients

including patients on ventilators. | do not use
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antibiotics in acute exacerbations of chronic
bronchitis in the absence of pneunpnia no matter
what the severity of patients is. And | have never
been wong in the sense that | think the patients
have suffered fromthat decision.

DR PONERS: Before we get too far away
fromthat, because we have nentioned several tines
now severely ill patients versus not-severely
ill--although we quickly say that, that is actually
probl emati c when we conme to this disease. The
Ant honi sen criteria doesn't look like it holds up,
at least in the one trial that actually tried to
| ook at it.

When you are defining, Dr. Hirschmann
severe versus nonsevere, what kind of criteria were
you tal ki ng about ?

DR. H RSCHVANN: The severity of dyspnea,
I think, is probably the nost inportant, how
severely limted are they in their ability to do
the functions that they ordinarily do. You can see
a patient who cones in and says, "I ammldly il
in the sense that | can wal k ten bl ocks instead of
a mle." But you see patients who cone in who are
short of breath at rest, and that is not their

usual state.
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You can denonstrate that by objective
criteria, if you want, pul nonary-function test,
oxygen saturation and so forth. But, on a clinica
grounds, | think you can pretty clearly delineate
patients who are sick enough to require
hospitalization versus those that can be nanaged as
out pati ents.

The basic issue is dyspnea because that is
the mpjor reason we put patients into the hospital,
not because they have yel |l ow sputum or not because
they are coughing a lot. It is because they are
really short of breath and they can't walk to the
bathroom So we can't send them hone. W have to
admit themto the hospital until they get better so
they can do those functions.

That is why dyspnea is the npst inportant
criterion in any of these studies. That is the
limting factor. That is why patients cone seeking
medi cal attention.

DR. PONERS: So woul d you say, then, that
the presence of dyspnea woul d be severe, the
absence of dyspnea qualifies as mld, or is there
some way to grade the dyspnea to separate those?

DR H RSCHVANN: It would be grading

dyspnea. M way of |ooking at the study, if | were
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to design the study, everybody woul d have dyspnea
and then they would have either increased sputum
vol unme and i ncreased--or increased sputum purul ence
so you woul d have those groups. But everybody
woul d have dyspnea because | think the problemwth
Ant honi sen's study type 2 is you could have

i ncreased sputum vol unme and purul ence, but what

di fference does that make in nost patients, really.
They don't care. Most of them know that they have
colds and this is going to happen and they are
going to get better.

So, unless they are told to cone in and
this is inportant that they get antibiotics, a good
nunber of themjust stay at hone and do quite al
right. It is the dyspnea that, | think, is what is
really critical to the evaluation of these patients
and | think has to be in every--every patient has
to have that as a synptom in ny mnd, to nake the
study neani ngf ul .

DR. EDWARDS: Could you just elaborate a
bit nore for us on your definition of dyspnea? Let
me say a definition that would be optimal for
st udy.

DR H RSCHVANN: Dyspnea is a sensation of

breat hl essness that neans either at rest or
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exertion so that the patient is unable to do the
kinds of activities that they normally do and it is
a significant difference fromwth their baseline
is.

Now, a good percentage of patients with
obstructive lung di sease are dyspnei c anyway. But
they will tell you that it is substantially worse.
You can | ook at this by various scal es that have
been devel oped. There is a scale that you just
say, "lIs it the worst you have ever had, versus
normal ?" that kind of thing, or you can look at it
in a nore functional way.

One of the ways to do it is the six-ninute
wal k. That is one of several ways to do it, but
how far can you walk in six mnutes. 1In the
clinic, you take the patient and you wal k him
around for six mnutes and you see how far they go.
Those are the ways we look at it in a basic
practical nanner.

DR. ECHOLS: Jan, doi ng pul monary-function
studies is not going to be a direct correlation, or
isit, for dyspnea?

DR. H RSCHVANN: The correl ati on between
pul nonary-function tests and dyspnea i s approxi mate

but not, by any neans, perfect. It is a nunerica
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val ue that you can then conpare one to the next.

But you can see a patient with an FEV1 of 1 who can
wal k ten mles and the next guy with an FEV1 who
can't get across the room

We know that that particular criterion
isn'"t, by itself, an adequate substitute for
dyspnea but it does give you some nunerica
support. So | think it is useful to have those
measur enent s because people like to | ook at nunbers
in these kinds of trials.

But, in ny mnd, the npst inmportant issue
is the subjective sensation of dyspnea supported by
the ability to do things. So, rather than a nunber
of FEV1, | would rather see how far the patient can
wal k as the criterion that | would find nost usefu
i n determ ning how hel pful these different
i nterventions are.

DR CRAVEN. | think that the question up
about doing a study for acute exacerbations of
chronic bronchitis in nmld patients is extrenely
i mportant because if you look at the antibiotic use
up there, the 5 to 10 percent of prescriptions,
al most all those are for people that are being
prescri bed on an outpatient basis.

So not only does it increase the problens
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of resistance and the devel opnent of
mul ti drug-resistant organi sms which is a ngjor
problemwe are trying to face, which would have a
gigantic inpact, but also, if you | ook at patients
that have risk factors for pneunonia, particularly
a patient who has been hospitalized, one of the
maj or risk factors is antibiotic use, in the
outpatient setting, in particular, so that it
increases a patient's risk of having pneunonia and
pneunoni a by a nultidrug-resistant organi sm

So there is a whole series of things that
I think are going to play out to be very inportant
and a study like this that was funded woul d,
thi nk, have dramatic or very inmportant inplications
for antibiotic resistance in the country.

DR. EDWARDS: Bill?

DR. CRAIG | just want to say that there
are al so nmarked differences in the pharnmacodynanics
of the different antimicrobials. Cdearly, the
fl uor oqui nol ones elimnate the organi smvery
qui ckly fromrespiratory secretions so that, if the
organismwas at all inmportant, one would expect to
be able to see a difference in tine-to-inprovenent.

So | think any placebo-controlled tria

needs to know what the antibiotic is that they are
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using for their therapy and design it in such a way
that you try and maxi m ze the chance to show
different. So, to ne, a quinolone versus placebo
woul d be the nore | ogical type of study to see if
addi ng the drug which elininates the organi smvery
qui ckly adds anything to the overall efficacy.

On the other hand, macrolides are drugs
which are antiinflanmmatory. Inflammation, we know,
can also affect airway resistance and contribute to
dyspnea so that sone of the inprovenent that could
occur with a macrolide may not be related at all to
its antimcrobial effect. It could be related to
its antiinflammtory effect.

So you could run into problens in
assessing overall activity based on, | think, the
type of drug that is used as well.

DR. H RSCHVANN: One other point. | think
if | were to design the ideal trial, | think it
woul d i nclude a fluoroquinol one, but would al so

i ncl ude one of the nore basic ol der nedications as

wel |, and then placebo because | think if there is,
in fact--1 don't believe it will happen, but if
there is some benefit for antibiotics, | think it

woul d be inmportant to deternine whether the newer

antibiotics really have any benefit over the ol der
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anti biotics.

So that would be ideal trial. That may be
nmore conplex than we want, but | think that woul d
be the nost useful clinical trial you could do.

DR. EDWARDS: A three-arnmed trial

Roger, you listed several things for
consi deration regardi ng eval uati on of benefit of
the drug, and they included time to response,
clinical systens, scoring system clinica
synpt ons, scoring system possibly
pul monary-function test, sputumexam quantitative
m crobi ol ogy and ti nme-to-next-exacerbation.

Coul d you just tell us what you think
woul d be the optimal benefit analysis that woul d be
attractive to you for study?

DR ECHOLS: | amthinking quantitation in
a sort of a trial design. |In other words, the nore
poi nts you have to neasure, sort of the greater the
sensitivity or the ability to differentiate
treatment arms fromeach other. So a treatnent
scoring systemthat | ooked at not just dyspnea but
al so sputum production, sputum purul ence, would
provide, | think, a nore enriched material to
eval uate, particularly if it was done nore as a

continuous scale rather than a yes/ no at a certain
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point in tinme.

I think the problemwith that is what is
clinically neaningful. |[If | have agreenment with
Dr. Hirschmann, certainly, that dyspnea is the nobst
i mportant synptom but it is not the only synptom
Peopl e that are coughing up quantities of purul ent
phl egm don't necessarily like that and | would
suspect you wouldn't like to be sitting next to
them on a pl ane.

I am not saying that the other synptons
are without benefit. | would Iike to | ook at nore
of a conposite clinical score but | think there are
things--if dyspnea is the nost inportant one, |
think you can, if there is a way to--when | say
"easily," | mean the six-mnute wal k sounds to ne
like sonething that is very doable in a clinica
trial whereas standardi zing PFTs and stuff is nuch
nore problenatic.

So | certainly would not be against trying
to quantitate dyspnea. M other concern, though,
with dyspnea and it is based a bit on sone persona
fam |y experience is that dyspnea, even though they
get better, can take a long tine to get back to
baseline. It can take, literally, weeks in your

severely ill patients. On occasion, they never
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really do get back to where they were before

But | am hoping that, fromwhat you are
saying, is that you can show at | east sone
gradation, sonme inprovenent in a relatively shorter
period of tine.

DR H RSCHVANN: What is different in your
experience fromnine is that corticosteroids make a
trenmendous difference and they make a trenmendous
difference quite rapidly. So patients are narkedly

better after a few days in terms of dyspnea.

So | think that you will not see these
patients lingering for three weeks and still not
better. It is unusual not to be substantially

better after three to five days of corticosteroid
use.

DR ECHOLS: That gets into, | think, the
bi g i ssue of whether steroids--you want to not use
steroids to | ook at the effect of antibiotic or to
use steroids in everyone. The really severely il
patients that are either close to being
hospitalized or close to be being put in a
ventilator, you certainly are not going to wthhold
st eroi ds.

I don't know how the agency feels about

requiring steroids in everyone and then | ooking at
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clinical symptoms which, again, you can't
necessarily discern are due to the steroids or due
to antibiotic.

DR H RSCHVANN: | think the clinical
question we want to know is how can we best get
patients better. |If we are going to be using these
t hi ngs anyway, what benefit is it to us to know
what anti biotics would do in isolation because we
are going to be treating these patients with these
other things as well.

What we want to know is is there an
incremental benefit for antibiotics in patients who
are receiving the optimal nedical therapy. | think
that is the kind of question that we should be
asking all the tine; what is the optinml nedical
therapy and then what does your particul ar drug
have to offer in addition to that.

DR, PONERS: Could | ask the question,
since we have got Marissa MIler from N H and we
have heard several tines about the public-health
i mportance of this, if nmaybe you could address for
us sonme of the issues about publicly funded trials,
and then, Todd, maybe you could weigh in on the
CDC s version of how this would help in controlling

antim crobi al resistance.
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DR M MLLER The question has conme up
several times whether there mght be federa
sponsorship for a trial in this area. | would say
that there is interest on the part of a nunber of
agencies. For NIAID, | nean the fundanental issue
about antimcrobial use for this indication, its
inmplications to resistance devel opnent, is beconing
more critical all of the tinme.

There are a nunber of options that exist.
One is that investigators from | DSA or el sewhere
could come in with a grant proposal to do such a
trial and there would be support on the part of the
agency. (Obviously, you have to get through the
peer-revi ew process.

The other option would be--and | was
interested in the discussion with severely il
versus outpatients. W do have a clinical-trials
network which is the Bacteriol ogy and Mycol ogy
Study Group which has, as part of it, |ooking at
highly ill or multidrug-resistant bacteria
infections in the I1CU environnent. So that night
be able to answer one end of the spectrumin
wor ki ng--and Don Gol dman is our PI for that risk
group.

So we certainly would entertain
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di scussions with that group in ternms of doing such
atrial. The other idea that came to mind, the
Agency for Healthcare Research and Quality, AHRQ
is very interested in clinical practice,
clinical-practice guidelines and al so anti m crobia
resistance as well.

They have CERTs, the Center for Excellence
in Research and Trai ni ng, where they conduct
clinical trials. They also accept grant
applications in this area. | think that they woul d
have a fundamental interest to use antibiotics or
not .

So | woul d encourage you all to continue
with this discussion and even to come in and speak
with us at NTAID at a later tine.

DR EDWARDS: Marissa, what sort of a
nunber woul d be on a grant proposal that would go
intoto NNH It wouldn't be an ROL; correct?

DR M MLLER Perhaps UOL, research
projects that could come in a group. You mght be
able to do an ROL. For nore than $500, 000 direct
cost per year, you have to cone and request a
wai ver. That is considered a |large grant. The
problemis, in doing such a trial, if you cane in

as an ROl, all of the collaborating institutions,
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their direct costs--their costs are accrued to the
direct costs of the primary investigator. So you
tend to get very high nunbers going.

But | think that we can discuss these
thi ngs toget her and, perhaps, the Institute would
be willing to accept a large grant because of the
significance

DR EDWARDS: Am | correct, then, in
understanding that there is not an RFP out at the
present tine of any fornmat for this particular
study?

DR M MLLER There is no RFP. Hence,
havi ng di cussions with the BAVMSID Goup and al so we
have other contracts within NIAID, for exanple, the
Vaccine Treatment and Eval uation Units which al so
| ook at drugs, therapeutic trials. And there are a
nunber of contracts through the VIUs that are in
the outpatient setting. So that is another
possibility.

But we do accept unsolicited ROls. The
UOL woul d be nore problematic at this tine.

DR. EDWARDS: Let ne just ask one other
question in this area and that is do you think it
is feasible that an RFP coul d--that would make a

tremendous difference, of course, if an RFP went
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out fromNH Wuld it be feasible for one to be
devel oped?

DR M MLLER It is certainly feasible.
What woul d be hel pful woul d be perhaps an out cone
fromthis meeting or the establishnent of further
di scussions so that the Institute kind of hears
back both fromindustry and fromthe scientific
community and clinicians that there is a need.

Sone of you were involved in a summt that
we held, now | guess it is three years ago, | ooking
at what the needs are on the part of both |arge
PhRVA and smal | pharma and bi otech conpanies in
terns of devel opi ng new products for public-health
needs.

We are still in an exploratory node in
that end. W have had a chall enge-grant initiative
which attenpted to entice industry into the
devel opment of products that may not have a | arge
mar ket share and may not have a |l ot of incentive on
their own part.

Fol | ow up to the chall enge-grant
initiatives, we have had partnership initiatives
which also tried to link industry with people in
academ a that have good ideas, novel targets, nove

approaches. So we are very open to having these
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di scussions but | think it would take considerable
f eedback fromthe comunity coming in to come up
with a RFA

DR. EDWARDS: Thank you

Al an?
DR, GOLDHAMMER: | just want to add to
that. | amglad | can nake at |east a ninor

contribution to this nmeeting at this point in tine.
We are actually doing that sane thing in the area
of hepatotoxicity. W cosponsored a maj or workshop
just about two years ago with the American

Associ ation for the study of liver diseases in the
FDA.

One of the outcomes of that was a series
of follow ups and a letter that we are getting the
final sign-off right now that will be cosigned by
the Association, FDA and PhRVA that will go to Jay
Hoof nagl e over in, | forget which institute he is
i n--your institute-proposing sone research
activities on the part of the NNH in the area of
hepatotoxicity.

So | would not be quick to dismss that.
If one of the conclusions of today is that the
three groups think there are sone resources that

only NNHis in the best position to donate towards
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this cause, maybe we shoul d thi nk about that.

DR. CGESSER: Is this within the purview of
the Interagency Task Force on Resistant |ssues? It
sounds as if it--

DR. PONERS: The Interagency Task Force is
not a clinical-trials network.

DR CESSER. | know -not necessarily to
conduct the trial but to stimulate interest in
fundi ng, requesting, subm ssions.

DR. EDWARDS: Can anyone speak to that?
Todd, can you conment ?

DR VEBER: Mari ssa can answer it, too.
Purview, yes, in the nost general terns that if
there are issues surroundi ng anti m crobi al
resistance. But, clearly, the different agencies
i nvol ved with the task force have different
responsibilities for this. | think NIH probably
has nore than others, possible AHRQ and ot hers,
dependi ng on the type of question posed.

But stimulating interest, we have tried
to--1 don't know if we have picked out specific
di seases so nmuch but as a group tried to pick out
somewhat nore general topics where funding needs to
be done in terms of trials, generally, et cetera

but | am not sure what the nmechani sm woul d be for
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pi cking this particular syndrone and such.

DR. CGESSER: Conceivably, as identified,
it is an area where a lot of antibiotic use is. It
is an area where there is concern that the
potential for overuse and confounding by vira
pat hogens, for exanple. And it is an area where
not only could you deternine whether there was a
benefit of antibiotics, but you could al so
det erm ne whether was a downside in terns of some
of the things that the task force is--

DR. WEBER That is an extrenely good
point. | didn't really think I had nuch to add to
what Marissa had to say but, in response to that
and John's question about antinicrobial resistance,
| am sonmewhat anxi ous over the discussion in that |
think it can quickly put us on a slippery sl ope
towards actual ly encouragi ng anti m crobi al use
where it may not be needed.

Suppose trials are done and anti m crobi al
use in this syndronme shows no benefit but it
doesn't show harmeither. G ven the way physicians
work, faced with nmild or severe di sease, they may
say, "I amgoing to use it anyway."

Now, we are trying very hard to di ssuade

physicians fromthat attitude in both pediatric and
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adult popul ations for various syndrones. And big
trials that show maybe margi nal benefit or no
benefit may have the perverse effect of actually
encour agi ng use where there shouldn't be. | am not
sayi ng that woul d happen but that concerns ne.
certainly wouldn't want to dissuade fol ks from
doi ng appropriate trials to see if there is an
effect. | just throw that out as sort of note of
caution because we have worked very hard--it is
very hard to change physici an behavi or when t hey
have gotten in the habit of certain prescribing
patterns.

We have invested a lot of tinme and noney
in education and other sorts of canpaigns with
state health departnents, nedical societies, et
cetera, and it is quite difficult to do.
woul dn't want to sort of add fuel to the fire of
antim crobial overuse.

DR G LBERT: Can we tal k about that over
lunch, Todd? | would like to do it privately
because | mght get enptional. Lack of confidence
in the physician intellect is disturbing.

DR. EDWARDS: Dave, now | am going to put
you on the spot because | really think we need a

response to that issue, if you both coul d.
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DR SCHELD: W applaud the CDC for the
educational efforts they put into changing
physi ci an behavior. There is evidence that, in
fact, that has changed in some regards especially
with the treatnment of acute bronchitis in otherw se
heal t hy adul ts.

What we don't agree with is that
physi ci ans are uneducat abl e and, therefore, we
think that this trial should be done. | think our
society is extrenely interested in approaching the
NIH with regard to a placebo-controlled trial in
acute exacerbations of chronic bronchitis, perhaps
three arms |ike Jan has said.

They shoul d be getting state-of-the-art
care and then antibiotics should be added on top
and we will eventually find out whether it is
really beneficial or not.

I would be interested if the IDSA in
concert with the American Thoracic Society, were to
approach NIH about such a trial, whether FDA would
consider this to be a good idea and woul d they give
us some support, at least in terns of the concept.

DR. PONERS: | think we would think it
woul d be a great idea, actually. | guess the issue

as to how we could help in the trial-design issue
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is we assune this will probably be with an ol der
drug versus pl acebo where somebody probably
woul dn't be comng in for labeling for this anyway
so we could actually help out in the design issues
up front.

DR SCHELD: W will take you up on it.
Wiile we are at it, maybe we should do acute
bacterial sinusitis as well.

DR PONERS: And if you want to check

otitis in there, we can get all three for one deal

DR. ECHOLS: | think I have to go back to
a point that Bill Craig made. |f soneone does a
study with anoxicillin and shows no effect, | don't

think that is going to answer the question. To
have a three-armstudy, | think, would be fine.
But | think to use a drug |ike a quinolone, and,

t hi nki ng about this, |I would say, please don't--I
mean the best thing that could happen is you just
call it a quinolone. You don't even identify what
the drug is.

Don't ask for any sponsorship. Don't have
any affiliation. Keep it as clean and pristine as
possi ble. But use a drug that at |east has the
m cr obi ol ogi ¢ spectrum and that the PK/ PD

characteristics, if an antibiotic is going to work,
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it has got the characteristics | think you want.
DR. SCHELD: If it works, then do you
break the code | ater and say what the quinol one
was?
DR. ECHOLS: No; don't. As | said,
really, identify it as a quinol one

DR. SCHELD: A respiratory qui nol one.

DR. BRITTAIN: | guess | have a little bit

different perspective on that. Ideally, from our
point of view, we would like to see the conparison
agai nst placebo be a drug that would be likely to
be used as an active control, as a conparator,
because that is the information we need to set the
delta 1. So we would like to know what that drug
is and it would be a drug that would be a common, a
i kely conparator.

DR. EDWARDS: |s there any chance, from
this side of the table, that sonmeone m ght step
forward with a likely conparator?

DR. ECHOLS: |'msure you could find
soneone to donate sonme drug. There are drugs out
there, but | guess ny concern, just to restate it,
is you use a drug that has holes in it fromthe
poi nt of view of what an antibiotic nm ght be doing,

people will question the study design

file:////[Tiffanie/daily/1120WORK.TXT (168 of 268) [12/2/2002 2:10:25 PM]

168



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

169

I guess the only other question is if you
do a study and a benefit is denpnstrated--in other
words, a delta 1 is denpnstrated--would the agency
then go back to, if |I can use that term-would they
then, in the future, accept noninferiority studies?

DR POWNERS: That is what we would use
that information for. Now, the question is are you
going to do a noninferiority study with a delta of
0.03 for the next trial based on what that nunber
cones out to be. That might be the tricky part is
that, as Mark said, you are talking the size of
trials for thronbolytics with 10,000 patients per
arm

But if that is what it shows, that is
where the utility of these trials would be for us
is howto use themfor future noninferiority
trials.

DR BRITTAIN. But, if it did show that,
if it showed it was only 0.03, then you would
probably want to use pl acebo-controlled trials in
your regulatory trials because the sanple size
woul d be nmuch snal | er.

DR. CGESSER: The other val ue of requesting
this type of trial and having a fundi ng body

critically evaluate the study design, et cetera, is
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that there are many questions regarding
intermedi ate tinme points, graded endpoints, the
correlation between the nmicro information and the
clinical information that it seenms |ike could be
gl eaned fromthis.

So, regardl ess of what agent you choose,
really, | think those things should be considered
when you are choosi ng what agents you are going to
use and the endpoints you are looking for in this
trial. It sounds like there is a |lot to be gained
in ternms of basic information

DR. CRAIG The reason, clearly, that
thi nk fluoroquinolone is there is there is sone
data in some other respiratory infections, even
conmuni ty-acqui red pneunoni a, that suggests that
time to event occurs quicker with fluoroquinol ones
than with some of the other comparative agents.

So, for that reason, | think, if there is
going to be an advantage, you want to try and use
somet hing that is going to nmaxim ze your chance of
showi ng sonething in the clinical trial

DR. PONERS: Could | just ask a question
about this. Mke, you mentioned ATS and | DSA, but
are there any existing clinical trials networks

that woul d already be set up to address a question

file:////[Tiffanie/daily/1120WORK.TXT (170 of 268) [12/2/2002 2:10:25 PM]

170



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

like this?

DR. ECHOLS: Do you know of any through
t he ATS?

DR H RSCHVANN: | don't know of any.

DR SCHELD: | don't know either, John. |
know, with the Critical Care Medicine Society,
there is a trial network set up to investigate
things like adjunctive therapy in sepsis or septic
shock. | know quite a few of the investigators,
but that is alittle bit different category than we
are tal king about. | think we probably have to
Create this.

DR EDWARDS: O her comments? | think we
are going to conclude this discussion unless, John,
there is anything else from FDA

A summary point | would make is that the
noti on of devel opi ng an approach to NIH that m ght
result in sone sort of an RFP may be a very
val uabl e thing comi ng out of this discussion today.
I don't think any of us have really thought about
that issue in the kind of depth that we probably
will after this neeting. So | think that is a very
positive notion.

What | would like to do is go to lunch a

little bit early and cone back a little bit early
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with the notion that we m ght be able to end a
little bit earlier this afternoon. | thought that
m ght be popul ar.

So would it be possible for us to cone
back at--it is five of 1:00 now If we cane back
at 2:00, that gives us a fifteen-mnute |ead on the
afternoon. There mght be a vote for even com ng
back earlier. | hate to have a vote. Wuld 1:45
be wor kabl e?

Al right. W will return at 1:45.

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

were recessed to be resuned at 1:45 p.m]
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1 AFTERNOON SESSI ON
2 [1:50 p. m]
3 DR. EDWARDS: At this point, we are going

4 to nbve on into the issues related to
5 hospi tal -acquired pneuronia. We will start right
6 out with Don Craven who will do the first of the

7 three presentations.

8 Issues in Clinical Trials of
9 Hospi t al - Acqui red Pneunonia - | DSA Speaker
10 DR CRAVEN. | wanted to thank David

11 Glbert for the invitation to participate in this
12 conference. It has a been very enjoyable

13 experi ence.

14 [Slide.]

15 This is the first of three presentations.
16 We actually shared slides to try to mnimze

17 overlap between the different topics. So ny charge
18 is to give an overvi ew of hospital -acquired

19 pneunonia but | amgoing to primarily focus on

20 ventil ator-associ at ed pneunoni a as one subset of

21 this group.

22 On the slide, you see that it says

23 heal t hcar e- associ at ed pneunpbnia. This is a term
24  that has now been incorporated to | ook at patients

25 that are not only in the hospital but people who
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are in the community, particularly in chronic-care
facilities |like nursing homes or people that have
been in the hospital that are discharged that cone
back w th pneunoni a.

The idea is to try to |lunp these because
t he pat hogenesi s and the microorgani sns are,
oftentimes, very similar so that the idea would be
totry to look at this entity. But, today, | am
going to focus primarily on hospital -acquired
pneunoni a and VAP.

[Slide.]

I think one of the issues, when you talk
about clinical trials, is definitions. W have
talked a | ot about definitions and there are a | ot
of definitions that are used for--we use a very
sinmple definition that basically hospital-acquired
pneunonia i s one that occurs 48 hours after
adm ssion to the hospital and is not incubating on
adm ssi on.

For VAP, it is a pneunpnia that occurs 48
hours after intubation and nechanical ventilation
There are a lot of terns that are used in the
studies that make it very hard to interpret this
literature. You would think that people would

understand nortality, but when you | ook at
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mortality, it is defined as nortality within seven
days, nortality within 14 days, 30 days, in the ICU
or 30 days after discharge fromthe hospital. So
you have to | ook very carefully at the definitions
that are used.

We have a problem now with epiden ol ogy
particularly with the invol vement of
mul tidrug-resistant strains and al so one of the
conplications of VAP is superinfections or
secondary epi sodes of pneunonia after they have
been ext ubat ed.

For HAP and VAP, one of the problens that
we have is that this site, in conparison to the
CSF, is not a sterile site. The | ower
tracheal -bronchial tree is not sterile. It is
col oni zed. One of the problenms with diagnosis is
trying to discrimnate col onization frominfection

There are different nmethods. | am going
to talk briefly about clinical diagnosis in sone
quantitative cultures, talk a little bit about
therapy and our approach to therapy. There is a
guideline that is being witten by |IDSA and ATS to
try to get guidelines for managi ng patients. This,
hopefully, will be conpleted in Septenber of 2003

[Slide.]
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Just sone basic facts about HAP. Wen you
put an endotracheal tube into a patient, you
increase the risk of pneunobnia 6- to 21-fold. More
than half the antibiotics that are used in the
intensive-care unit are used to treat
| ower-respiratory-tract infections.

We have a concept that has energed between
early and | ate onset because the pathogens for
early onset are different than late onset. Crude
mortality in different studies goes from about 20
to 50 percent depending on the popul ati on studi ed.
The attributable nortality, or nortality attributed
to the pneunonia, itself, in studies range
consi derably but probably, in npst studies, it is
in the range of about 30 percent that can be
directly attributed to the pneunonia. Cost, as you
know, is in mllions.

[Slide.]

Looking at risk, and this is medical |CUs,
nosocom al infections, urinary-tract infections are
nmost common but pneunonia has the highest norbidity
and nortality. The sane, blood-streaminfections,
al so. So, of the nosocom al infections, pneunonia
is inportant because of the consequences.

You basically look at the definition of
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early-onset. HAP is usually within five to seven
days of intubation or five to seven days of coning
in the hospital. That is early-onset disease.

Lat e-onset di sease would be after that tinme. |If
you | ook at early-onset, hospital-acquired
pneunonia with no risk factors, you can see the

pat hogens, Pneunococcus, Henophil us, anaerobes,

St aph aureus, and sone of these are m xed, are very
simlar to what you see for community-acquired
pneunoni a.

There are not as many MDR strains and,
when you | ook at early-onset HAP, the outcones are
much better and the nortality is |ower.

[Slide.]

When you | ook at the | ate-onset
pl ayers--these are after seven days--many of these
peopl e have many risk factors. | call this the
dark side because the organisnms here are quite
different. MRSA and possibly, in the future, VRSA
KES strains, Klebsiella, Enterobacter, Serratia,
Pseudononas, Aci netobacter, et cetera, Legionella
and sone of the other pathogens.

So you have a group of pathogens that are
nmore mul tidrug resistant.

[Slide.]
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Looking at this study that came from
France, what are the risk factors for
mul tidrug-resistant organisnms? They | ooked at 135
patients with VAP. 57 percent had
mul ti drug-resistant pathogens. The risk factors
were | ate-onset di sease which we al ready know,
prior antibiotic use within the previous 16 days,
and particul arly quinol ones, third-generation
cephal osporins or impenem had significant odds
ratios.

The point of the study was that if you had
these risk factors for MDR pathogens, the initia
coverage shoul d be broader spectrumto cover these
pat hogens.

[Slide.]

Al'so, if you look at the spectrum of these
pat hogens in different 1CUs, this is a study that
was conparing pathogens in Paris, Barcel ona,

Seville and Montevideo. You can see that the
variation in pathogens in these units, nost of them
did have Aci netobacter. Pseudononas was a pl ayer
in some units, but wasn't a player in other units.
MRSA was very | ow, whereas certain units in the
United States and other I1CUs, MRSA is very

i mportant.
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MSSA had very low results. But even
within the sane hospital, the spectrum of pathogens
can vary between a nedical and a surgical |CU

[Slide.]

You know what? This is the w ong--oops.
That is the first set. | sent a first set and
then--this is going to be a little interesting.
Thi s di agram | ooks at--basically, when you put an
endotracheal tube into a person's trachea, you have
secretions that pool. There is heavy contam nation
in the oral pharynx wi th pathogens.

Al so, the stomach can be a nmjor reservoir
for organisns. The bacteria can go up and back and
they pool above the endotracheal tube cuff which is
not a good cuff and there is continual |eakage into
the lower respiratory tract resulting in
colonization in virtually every patient and
tracheal bronchitis.

What we want to know is what is going out
here in the al veol ar spaces. So we have to | ook at
measurenents here to try to identify what is going
on in the al veol ar spaces.

[Slide.]

I want to talk a little bit about clinica

di agnosi s of VAP and the use of quantitative
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bacteriology. W look at different nethods. There
is a clinical spectrum of disease which | will talk
about in a second, a new scoring systemwhich is
called CPIS which | will also go over.

A lot of this, you can | ook at sputum
exam nations crudely looking at the Gamstain in
the cultures fromendotracheal aspirates. Uine
antigens are hel pful for identifying some
pat hogens. Then, nore recently, a variety of
specific quantitative techniques have | ooked at
quantitating the bacterial that is in the
endot racheal tube using blind bronchial -al veol ar
| avage or protected specinen brush or bronchoscopy,
putting a bronchoscope down doi ng BAL or PSB.

A lot of the studies have | ooked at
sensitivity and specificity, and quantitative
bacteriol ogi c techni ques have greater specificity.
| also ampretty old-fashioned. Gamstains, to
me, are very hel pful because, if you can see
organi sms on GGam stain, you have a pretty good
i dea about what is going on and it correlates with
about 105 to 106 organisns per m using
quantitative techniques.

[Slide.]

So, for clinical diagnosis, we use fever,
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white count, and usually sputum If it is purulent
| ooking, a Gamstain is cultured. W want a new
and persistent infiltrate on chest X-ray. If you
have bl ood cultures in pleural fluid, that is great
but many of these patients don't have either of
these and, nore recently, as we will talk about in
a second, there has been a scoring systemthat
| ooks at these criteria to give a score that tells
you about the probability of a clinical diagnosis.

The problemw th clinical diagnhosis is
that the specificity is very poor.

[Slide.]

Quantitative techni ques are used for
urinary-tract infections. W basically manage
pati ents by whether they have 105 organisns per m.
For catheter-related infections and bacterem a, we
have quantitative techniques for culturing the
catheter that help us decide. For wounds, there
are even criteria | ooking at wound infections.
Quantitative criteria are available for these.

For VAP, there have been a | ot of
problenms. Using PSB, it is usually 103 per m,
BAL, 104 per nml, or quantitative endotrachea
aspirates, 105 per m. These techniques, | think,

are not that difficult and should be used but very
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few centers in the United States use these
techni ques because nicrobiologic |abs are under a
| ot of stress.

[Slide.]

Basi cally, here, we have an intubated
patient. You put a catheter down blindly. It
usual Iy goes into the right nain-stem bronchus.

You pull back fluid and you do quantitative
analysis of that fluid. If it is over 104, that is
consistent with a diagnosis of pneunoni a.

This is a pretty easy technique to do and
the quantitative bacteriology isn't that hard.

[Slide.]

When we | ook at outcones fromdifferent
studi es, | have shown on the |eft here what |
consider sort of traditional outcones. W |ook at
mortality, which we have the probl em of
attributable nortality. W |look at norbidity and
we | ook at cost.

But | think there are other outcones that
are very inportant. |If they don't have pneunoni a,
stopping antibiotics is an inportant thing to do.
We want to try to decrease antibiotic resistance,
particularly of intensive-care units which are a

haven for resistance organisns.
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W want to try to reduce other nosoconia
i nfections, superinfections and, nost inportantly,
we want to reduce device days because if we get the
endotracheal tube out, we have a decreased risk of
getting pneunonia. The |onger that endotrachea
tube is in place, the greater the risk of
pneunoni a.

[Slide.]

This is a nice study, | think, the only
conparison study |ooking at a clinical diagnosis
which is used nost commnly in the United States
versus invasive diagnosis. lnvasive is
bronchoscopy with BAL and PSB. It is a fairly
| arge study, 31 ICUs in France, 413 patients.
Clinical diagnosis was in 204 and invasive
di agnosis was in 209. They | ooked at nicrobi ol ogy
i n outcones.

[Slide.]

As you can see on this slide here, you can
see that the mcrobiology, there were nore people
in the clinical group shown in green here that had
a positive culture in their endotracheal tube,
whi ch you woul d expect. Mich lower, if you used
i nvasi ve diagnostic techniques in that criteria.

Al so, we always tal k about pol ym crobi al
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pneunoni as, ventilator-associated pneunoni as. You
can see that polynicrobial pneunonia was
significantly nore comopn in the group that used
clinical diagnosis.

[Slide.]

They al so were able to denonstrate a
decrease in nortality. For people that had a
clinical diagnosis, it was 26 percent versus
16 percent. Also, sepsis and organ failure was
decreased in the group that had invasive di agnosis
and the number of antibiotic-free days, which
think is an inportant variable in the ICU, was
significantly less, was significantly less in the
peopl e that had--or significantly nmore in the
peopl e that had invasive diagnosis.

So, looking at traditional outcones, sone
of these other outconmes and, particularly, sone of
these | esser outcomes, we can see that there seem
to be sonme advantages, at least in this study.
Qoviously, it would be nice to have this study
reproduced in the United States.

[Slide.]

Why woul d VAP, stopping the antibiotics
hel p? Because peopl e that had negative cultures

basically had their antibiotics stopped and
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basically there was a | ook for other sources of
infection that could be giving the clinica
syndrone that was suggestive of pneunonia.

So, basically, by reducing antibiotic use,
we can, perhaps, reduce nultidrug-resistant
superinfections and, perhaps, inprove outcone, at
| east in this study.

[Slide.]

I want to nention just a few points about
treating VAP. HAP or VAP, hospital-acquired
pneunoni a or VAP, is a very dynam c di sease. There
are a lot of variables that go into determning
what happens to a patient.

Most important is, | think, to try to
assess the severity. The severity is whether they
have severe or mld disease. People with severe
di sease, nore pronpt attention, nore broad-spectrum
antibiotic therapy and the CPl score, which | will
show you in a second, will help to do this.

We also | ook at certain risk factors for
certain pathogens that nmay be present. W al ways
want to retain blood and sputumcultures as a basis
of the mcrobiology which will be available in 48,
24 to 48, hours to hel p adjust therapy.

We want to begin appropriate antibiotics
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and then basically ook at the clinical response
for those antibiotics over a 24- to 48-hour period
and then adjust the antibiotic reginen based on the
m crobi ol ogy that is avail able.

[Slide.]

It is inportant that we have initia
therapy | ooking at inadequate therapy, shown here
in yellow versus adequate therapy and generally
| ooking at the nortality. Mst of these studies,
in alnmst all of them the nortality was reduced
but only in two studies was the nortality
significantly reduced by the use of adequate
t her apy.

[Slide.]

I want to talk a little bit about these
studies. Sorry; things were a little out of order
here conpared to the old style. This is the CPIS
scoring system It was originally described in
1991 and nodified in 2000. You get a fever for
either having a very high fever or very | ow
fever--you get points. Wite count, if it is |low
or very high, you get points. |f there are bands,
you get points.

If the endotracheal aspirate is purulent,

you get points. |If the Gcamstain is positive, you
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get points. They |ooked at oxygenati on here and
the oxygenation, you would get points based on the
PaQ2-Fi Q2 ratios and whether the chest X-ray had
diffuse or localized infiltrates.

This later study, the Singh study,
actually did a subsequent CPIS scoring system at
Day 3 to help define therapy at Day 3. A study
that is in progress now, or a study that is in
press now, is going to look at CPIS scoring to
moni tor the inpact of therapy and outcones of
patients that are on different antim crobi al
agents.

I think this will be a very inportant
study because it showed that the CPIS scoring,
particularly the oxygenation, was a good nonitor
for people who were respondi ng and people that did
not respond and would go on to die.

[Slide.]

Looking at the Singh study--this is a very
ni ce st because the question was do we really need
short-course or |ong-course therapy for absolutely
every patient. What they did is they took patients
wi th suspected nosocom al pneunoni a or
ventil ator-associ ated pneunopnia who had the CPI S

score less than 6--would be a | ow probability of
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pneunoni a.

They random zed to ciprofloxacin for three
days versus standard antinicrobial therapy and then
basically, at three days, the group that got cipro
al one as a single agent had a CPIS score. If it
was greater than 6, additional treatnment was added
If the CPIS score was |l ess than 6, they stopped
antibiotics after three days and they | ooked at
outcones in the standard-treated group, the
standard of care group, versus the group that had
short-course cipro therapy based on the CPI S score.

[Slide.]

You can see here that basically the
short-course group had fewer costs of antibiotics
and hospital stay. There were |ess
mul ti drug-resistant organi sms and superi nfections,
|l ower nortality and the |1 CU days were decreased in
the people that got short-course therapy.

[Slide.]

This is another approach that has been
| ooked at by I|brahimand coworkers. They | ooked at
the pathogens that were in the intensive-care unit
before they started an intervention study.

Basi cally, appropriate antibiotic therapy was

actually very poor in the group before they did
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their intervention.

VWhat they did is they | ooked at the
pat hogens that were in their unit and they
basically nmade a drug cocktail to cover all the
pat hogens that were in their units; Pseudononas,
methicillin-resistant Staph aureus and
Aci net obacter. So they nade a regi nmen that woul d
cover all those pathogens and actually inproved
appropriate antimcrobial therapy after the
initiation of this study.

[Slide.]

I think what this points to is the fact
that it you know what you are treating and you can
get an appropriate cocktail, you should start
broad-spectrumtherapy and try to reduce it when
nmore antibiotic information is avail able.

When we have HAP, we have what is called
the liberal approach. That is the failure to
recogni ze the entity, HAP. Lack of antibiotic
ef ficacy due to resistance results in increased
nortality due to ineffective antibiotics. So the
|'i beral approach woul d be to use nore antibiotics.

The conservative vi ew says we have
increasingly ill patients, nore MDR pat hogens. W

have | oss of effective antibiotics secondary to
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overuse of antibiotics, therefore we should use
fewer antibiotics.

What the consensus seens to be energing is
that, up front, if we don't know what we are doi ng,
we try to use liberal antibiotics to cover all the
potential pathogens. So early appropriate therapy
appears to i nprove outcone. Then, based on the
results of the m crobiology, the antibiotic reginmen
can be streamined or therapy can be stopped if
there is no evidence of VAP and, basically, for
responders or nonresponders, if a person is not
responding to therapy, | think you need help
assessing the diagnosis and therapy.

So the antibiotics we are tal king about
for Gramnegative rods and Pseudononas woul d be,
basically, third- and fourth-generation
cephal ospori ns, am nogl ycosi des or im penem For
MRSA, it is vancomycin and linezolid which is data
that are in press suggesting that |inezolid would
be a good alternative for MRSA

For atypicals like Legionella, if you have
a hospital that has Legionella, you need to cover
for these. Anaerobes play a very, very lowrole in
VAP except early onset VAP

[Slide.]
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A study that has recently been done | ooked
at clinical response to antibiotic therapy. |
think this is an inportant study.

[Slide.]

They basically | ooked at the response,
| ooking at white count. You can see by the arrows
here that basically nost of the people had a white
count that was back approachi ng normal at about
ei ght days. Basically, the | og decrease in
organi snms was present by Day 6. Looking at the
Fi 2, the maxi mum i nprovenent in Fi Q2 was about Day
8.

So, one of the questions nowis how |ong
do we treat patients with VAP or HAP. There is a
large multicenter, double-blind study |ooking at
short versus long course therapy. But it suggests
here that a lot of the clinical paranmeters
suggestive of pneunoni a appear to be inproving on
about Day 7 to 8.

[Slide.]

So here is sort of the approach that is
bei ng worked on at the present tinme. HAP
suspected, check a CPIS score, obtain cultures,
begin early in appropriate anti biotics based on the

severity of disease and risk factors at 24 to 48
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hours, look at culture data, CPIS score, and try to
make a deci sion about managenent at that tine.

If they are inproved, you nmight want to
de-escalate antibiotic therapy. |If patients are
not approved, | ook at alternative antibiotics,
check out the diagnosis and consider getting a
consult to help.

[Slide.]

So what we want to do, | think, for this
particul ar avenue, is to look at traditiona
out comes but also to | ook at some of these other
outcones that may be inportant in |ooking at
mortality, norbidity and sonme of the other outcones
that may be inportant in measuring things such as
device days in clinical trials.

[Slide.]

This is a quote fromdiver Wendel
Hol mes. "One nman's nmind, once stretched by a new
i dea, never regains its original dinension." |
think this is true. W have | earned about HAP
particularly in the last four or five years.
woul d say, for nyself, | started this conference in
this position right here and, after two days of
hearing sone of the data discussed, | feel that ny

m nd has been stretched.

file:////[Tiffanie/daily/1120WORK.TXT (192 of 268) [12/2/2002 2:10:25 PM]

192



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

193

Thank you very much.

DR. EDWARDS: Thank you very mnuch, Don.

W will nmove on nowto Dr. Gesser from
PhRNVA.

PhRMA Speaker

DR CESSER. Thank you, Dr. Edwards.

[Slide.]

I would like to thank nmy codi scussants for
sharing their slides with ne. One of the things |
noticed last night, as | was |ooking at ny slides,
is that | |looked at the title slides for each one
of our talks and we each have a different nane for
this di sease entity.

As Dr. Craven pointed out, he had the
title, Healthcare Associated Pneunonia. | have got
Nosoconi al Pneunonia. Dr. Beidas has Hospital
Acqui red Pneunonia. | think the good news is that
we are all tal king about the sane thing but,
perhaps, we will need to revisit that during the
di scussi on session.

[Slide.]

This is the overview of ny slides. |
thank Dr. Craven for giving such a great background
for the disease process such that | can summari ze

what | want to say in one slide. | will review
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briefly some of the recent data fromthe two nost
recent doubl e-blind conparative pivotal trials
resulting in approvals for drugs for nosocom a
pneunonia and will focus on some issues that cane
up during the course of those trials, and then
specifically go through a nunber of issues that
make trial design particularly challenging for this
i ndi cati on.

Then, | think, in quite a few slides, |
wi Il pose a nunber of questions that, hopefully, we
can get into further during the discussion.

[Slide.]

First, just to add to what Dr. Craven
said, | think what is really inportant to keep in
mnd is that every patient in these trials has
anot her active illness. They have an existing
comorbidity that they are being hospitalized for
and being treated for or are in a nursing hone and
bei ng cared for

So this adds to the possibility to obscure
to diagnosis. It limts enrollnment in the trial,
confounds assessnents of efficacy, safety and is
important to keep in mnd. |If we can sort out the
pati ents who don't have pneunpbnia in the popul ation

that do, we are really talking about a very
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het er ogeneous popul ation that includes ventil ated
patients as well as nonventil ated patients.

An i nportant component, as Dr. Craven
menti oned, and becomring increasingly inportant as
we get older, is the population of patients who are
inlong-termcare facilities where pneunpbnia is the
second | eadi ng cause of infectious nmorbidity.

As Dr. Craven nentioned, patients can be
separated as to early onset and |late onset. That
is true of both patients who are ventil ated and
patients who are not ventilated. Additionally, the
literature has assessed a nunber of risk factors
for severity and poor prognosis in this disease.

Delta 1, | think, needless to say, it is
difficult to quantify. | don't think we will be
able to quantify delta 1, but | do believe that the
group woul d agree that there is clearly substantia
benefit of antibacterial therapy for docunented
pneunonia in these patients.

Mortality is high in these patients. As
Dr. Craven already nmentioned, attributed nortality
is really what we would like to get a perspective
on and, depending on what literature you read, 30
to 50 percent of the crude nortality can be

attributed to pneunonia in these patients. This,
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again, reflects the conplicating underlying
illnesses and al so the pathogens identified and
responsi bl e for pneunoni a.

[Slide.]

This is a schematic, not nmeant to be very
scientific or overly inclusive, but basically |ays
out the pathogens we are tal king about and it gets
at sonme of the issues in the clinical-trial design
and, also, it is a focus for discussing the types
of agents that one might consider in trials of
anti bacterial agents. That includes both approved
agents and potential agents.

As Dr. Craven points out, the spectrum of
pat hogens is really broad. It is influenced by the
duration that the patient has been hospitalized
and/ or on ventilation and al so i nfluenced by the
prior antibiotic experience that the patient has
had.

Anaer obes, generally a snall part of the
illness, early onset, particularly in patients who
are at risk for aspiration. Gampositives, a
significant inportant popul ation, and increasingly
important is the popul ation of patients with
resi stant Gram positives which woul d i ncl ude

penicillin-resistant Streptococcus pneunoni ae and
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also nethicillin-resistant Staph aureus and, in the
future, likely glycopeptide-resistant Staph aureus
as well.

Enterics play a big role in the disease,
particularly resistant enterics. This is including
ESBL- produci ng enterics and ot her nechani sns of
resistance in the enterics including AMC
production, both constituitive and derepressed and
other forms of enteric resistance.

I mportant pathogens, particularly in
| at e- onset di sease, are the nonfermenting
Gram negatives and of particular concern is the
smal | popul ation for now but increasing popul ation
of resistant nonfernenting G am negative pathogens.

In terns of the types of agents that are
approved and might be studied in this indication,
we have agents that have been studied that are
specifically focused on the Gampositive area
There are agents that cover the traditiona
enterics and with varying degree of efficacy
agai nst resistant enterics but limted activity
agai nst positives.

This woul d include beta | actams and sone
bet a- | act am bet a- | act amase i nhi bitor conbinati ons,

agents with increasing Gramnegative coverage such
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that we are now into the nonfernmenting group. This
woul d include, again, beta-I|actanibeta-I|actanmase

i nhi bitor agents, sone fluoroquinol ones, |ess
activity, Grampositives. Sonme agents can expand
in that direction and al so cover; for exanple,
penicillin-resistant Strep pneunoni ae.

O particular interest is new agents, and
specifically new agents that can really stretch the
Gram negative spectrum of things to include
resistant nonfermenting. These are potential
agents, as listed here, and certainly agents that
there is quite a lot of clinical interest in.

Addi tionally, one could theoretically cone
up with an agent to cover all pathogens. | think
that target is yet to be discovered

[Slide.]

Just want to now focus on the two nost
recent double-blind conparative pivotal trials for
these indications. | amnot going to tal k about
delta so nuch here, or outconme here, as just the
| ogi stics of study design and sone of the
conmponents of the studies that | think are
i mport ant.

Study A was a broad-spectrumagent. |t

was studied versus a |licensed conparator for
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nosocom al pneunonia and Study B is a nore sel ect
Grampositive agent. It was studied versus
vanconycin which isn't approved for the indication
but was considered a standard of care in the
treatment of patients with nosocom al pneunoni a,
particularly evidently those at risk for
Gram positive agents.

If you can recall, Roger gave you data
fromnmeningitis trials. Sixty centers were
included in those trials. Upwards toward ninety
centers were included in these trials. 264
patients were studied in the first trial,
approximately 400 in the second trial. These
patients, basically, are coming fromthroughout the
world, primarily the U S., North Anerica, Europe,
Costa Rica, in this study, a significant conponent
from South Africa in this study as well as
Australia, Israel and, again, Latin Anerica.

The enrollnent for these trials is shown
here. | think enrollnent is influenced, to a
certain degree, by the proportion of patients with
ventil ator-associ at ed pneunonia here. One thing to
poi nt out here, the number of patients with
VAP--this is the clinically eval uabl e nunber of

patients with VAP. This is the total patients
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2 patients with VAP in Study B

3 [Slide.]

4 Just to |ook at the study popul ations.

5 What you see here, the percentages refer to the

6 percentage of the treated patients that fit each

7 one of these study populations. The asterisk here
8 is the primary efficacy population; that is, the

9 clinical evaluable population in these two studies.
10 As you can see, approximtely 55 to 60 percent of

11 the total patients treated in these two trials were

12 considered clinically evaluable. | think it is

13 interesting to see the consistency in these two

14 trials.

15 In ternms of micro evaluability, sonething

16 that Dr. Craven focused on quite a bit in his talk,
17 this includes a popul ation of patients with at

18 | east one identified pathogen without regard to

19 quantification. Again, it is interesting to see

20 that the proportion of treated patients in these

21 two trials is simlar, the proportion of treated

22 patients with a pathogen who are considered micro

23 Eval are simlar, 24 to 28 percent.

24 This mcro Eval-2 population is actually a

25 popul ation for whom quantitative culture results
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were available. This was only done in the second
study. The initial study requested quantitative
cultures fromall patients including those without
VAP. According to the information avail abl e

t hrough the Freedom of Information, the protoco
was anended to then just request that of patients

who were ventil at ed

I think the inportant thing to see here is

that, of the total treated patients, only 11
percent nmet the criteria--that is, 103 or 104. It
is not clear fromreading this information whether
endot racheal quantification was used, but,
certainly, a low proportion of the total treated

patients.

In terns of the proportion of patients who

had mechani cal -ventil ati on-associ at ed pneunoni ae,
it differed in the two trials. Basically, 50
percent of the clinically Eval popul ation were
ventilated in this study and approxi mately 20-odd
percent in this.

Interestingly, the proportion of
ventil ation-associ at ed pneunoni a patients who were
mcro eval, the proportions are not that
significantly different than those did not require

mechani cal ventilation. | think that gets to the
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specificity and sensitivity of endotrachea
cul tures versus deeper cultures as well.

[Slide.]

I just want to focus in on sone of the
i ssues that we encounter in these clinical trials.
They are quite conplicated. These patients are
ill, as you can inmmagine. |ssues of consent, in
some circumstances, assent, are really quite
important. These are patients who were receiving
quite a lot of adjunctive therapy and, as | have
menti oned al ready, are being managed for sone other
primary illness prior to the onset of their
pneunoni a.

For ventil ator-associated patients, a
particularly definitive diagnostic criteria, as Dr.
Craven points out, really have not been agreed
upon. | think there are a number of studies. The
general criteria used, in addition to the
radi ographi ¢ requirenents of a new or worsening,
hopeful | y al veol ar density or a bronchogram

The classic triad is fever, |eukocytosis
and purul ent tracheal secretions. For patients who
are nonventilated, this is nore inportant. | think
the CPIS score gets at this for patients who are

ventilated--i.e., |ooks at neasurenments of
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oxygenati on.

The studies that address the specificity
and sensitivity of the clinical criteria | think
are inportant although nost people agree that the
specificity of clinical criteria along with
radi ographic criteria are low, that specificity
i ncreases the nore signs and synptons that you
include. For exanple, if you include fever,
| eukocytosi s, purulent tracheal secretions, nost
peopl e woul d agree and nost studies agree that the
specificity is greater.

This gets at, | think, some of the issues
brought up by the CPIS score in which it is a
composite of all these signs and synptons and
think it will be interesting points for discussion
during the discussion section.

Regarding mcro criteria, | don't think
have anything really new here. The issue is,
again, we are culturing a nonsterile space. W are
goi ng through a particularly nonsterile space to
get to those cultures and it is not clear that the
m crobiol ogical results are that reliable nor is it
clear that they correlate that extensively with the
clinical results.

Addi tionally, many of these patients
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receive prior antibiotics and these cultura
results, particularly the quantitative results, are
extrenely influence by whether or not patients have
received prior antimcrobial therapy.

[Slide.]

Treat nent issues, now, which inpact on
clinical-trial design. This is a real tough issue
especially since there are broad initial enpiric
anti bacterial coverage guidelines and, nore and
more, this is being considered the standard of
care.

Anot her issue is that, in general,
cultures are not available, as Dr. Craven has
al ready pointed out, to guide the managenent of
these patients to at least two to three days into
the initial course of therapy. Wat is inportant,
though, it appears, in numerous studies, is that
patients who are sick in whomyou suspect the
di agnosi s, you really want to cover broadly
initially because, if you don't, there is greater
nmorbidity and nortality.

However, as pointed out in that schematic
diagram it is difficult or possibly inpossible to
cover all potential pathogens, so there has to be

some way to ook at that. Enpiric coverage
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generally takes into consideration things like
duration of hospitalization, ventilation, as we
mentioned earlier, versus |ate-onset disease, the
duration and the spectrumof prior antibacteria
therapy and al so, as Dr. Craven pointed out,
believe, in a Spanish study, the |1|oca

m crobi ol ogi cal and susceptibility data.

[Slide.]

Then we get on to the issue of outcone
determination. Traditionally, the outcone
assessnent in these studies has been the clinica
response. Traditionally, it has been in the
clinically defined popul ation of patients.

suspect we are going to discuss that during the

di scussion period. | think it is inportant because

it is aclinical assessnent. There is sone
subjectivity involved and, obviously, if at al

possi ble, a blinded assessnment is the preferred

assessnent, al though, | nust say, with all kinds of

concomitant therapies and contingenci es based on
the treatnment guidelines, this may be chall engi ng

in sonme circunstances

I think the good news about the subjective

clinical assessnent that there is a finite and

obj ective nature to this in that patients should no
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| onger require antibacterials once this clinica
assessnent is being made and, if they do and they
are required to receive themfor the disease under
study, they are generally considered to be
failures.

In terms of the clinical measures | ooked
at, perhaps the CPIS score can get at this in a
more succi nct way which generally has been | ooked
for as a conplete resolution or return to baseline
with resolution of acute signs of the infection,
for exanple, fever, |eukocytosis and purul ence in
the sputum

M cro assessnents; as endpoint
assessnents, these are difficult. As primary
assessnents, as you can see fromthe way the
popul ati ons broke out in the two studies that |
showed you, Study A and B, these popul ations are
smaller. In addition, it is not clear that the
mcro results correlate conpletely with the
clinical response

Additionally, for patients who are judged
to be cures, often, usually, the m crobiol ogica
response is that of a presumed response and | guess
we can get into a discussion of the ethics and

practicality of getting follow up cultures,
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different types of followup cultures, in patients
who are otherw se judged to be cured.

[Slide.]

I just want to focus on | ogistics again.
We are tal king about ninety centers, nulticentered,
multinational, clinical trials. Watever we design
into our clinical trial has to have broad
acceptability across many institutions if we are
going to naintain the sane sorts of sanple sizes
that we have in the past.

Additionally, the study design, whatever
it is, nust be acceptable to investigators,
patients and to local ERCs and IRBs. W nust al so
take into account regional differences in
susceptibilities, diagnosis, managenent of the
di sease. \Watever procedures we deci de on, they
shoul d be standardi zed procedures, things that can
be done reasonably with reasonabl e proficiency,
done by qualified personnel throughout the study
sites.

Any invasive procedure, | think as Dr.
Craven points out, needs to be justified as a
standard of care or sonething really clearly
identifies an inproved outcone for patients.

[Slide.]
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I think a lot of these questions are going

to be addressed by Dr. Beidas during his talk, but
I will quickly go through these questions that
still remain. Can the diagnhostic specificity be
increased for this disease and still muintain a
broad applicability both in terns of the
applicability of the study results to a broad
popul ati on of patients and al so the broad
applicability of the study procedure such that we
can solicit the help of clinical investigators
basi cal |l y t hroughout the world?

Do culture results inprove diagnostic
specificity or sensitivity and, if we believe that
they do, what is the preferred approach? |Is one
met hod truly better than another? | think we can
tal k about, hopefully, during the discussion
section, the relative nerits of endotrachea

cul tures versus nore invasive cultures and, again,

sonme of the practical issues of a culture obtained.

[Slide.]

One inportant issue, and it has al ways
struck me as particularly different, is | think
there is an opportunity in HAP. This is where we
see highly resistant pathogens. These are

hospitalized patients. They receive many
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antibiotics. The issue, in general, for these
antiinfective, antibacterial clinical trials, we
tend to exclude patients who have received greater
than 24 hours of antibiotic therapy in the 72 hours
prior to enroll nent unless they have a pat hogen
identified at baseline.

The problem as we already pointed out, we
don't know that until two or three days into the
study. The question | ask is how can these studies
be designed to include these patients? For a
nunber of reasons. One is to capture nore of the
resi stant pathogens. The other is it strikes
me--one thing | forgot to nmention when | nentioned
the study design, Study A and B; all those patients
recei ved concomtant therapy during the course of
the treatnment for hospital -acquired pneunoni a.

In the G ampositive study, obviously,
those patients received azetreonamunless it was
perfectly clear that they had nothing but a
resistant G ampositive or a Gampositive agent.
Additionally, those patients also had the
possibility of receiving am nogl ycosides if
Pseudomonas was identified. 1n the broad-spectrum
agent, |ikew se, double coverage was offered for

Pseudononal coverage
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The irony is that we allow a

di sconcomitant therapy but yet we exclude it is

prior therapy. | think we need to revisit this.
It is not easy. It is a problem It is a problem
for me as a sponsor designing a trial. | amsure

it is a huge problemfor a regulatory agency to get
at, to dig through the data to try to get a handle
on the contribution of the study drug to the
overal | response.

But | think it is something that is
i nportant and that we need to discuss.

[Slide.]

Therapy; again, | have mentioned how there
are a lot of antibiotics tossed around here. How
do we do these studies in the Iight of published
guidelines for enpiric treatment? How do we
i ncorporate those guidelines? | think I am going
torely a lot on sone stinulating conversation by
the |1 DSA col | eagues.

Do we need to cover enpirically--in the
initial coverage, does it have to be double
coverage for Pseudononas? In what circunstances is
enpiric MRSA coverage required? | think these are
all things we need to visit and probably revisit as

ti me goes by.
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If you do have a new anti-Pseudonona
agent, can you study it as nonotherapy in HAP?

What do people have to think about that? In terns
of avoiding biocreep, you saw treatnent is a w de
spectrum of agents that could be used in this

di sease entity. What are the key properties of

i censed agents or standard reginmens that could be
consi dered as appropriate comparators?

I think, obviously, we could have an
interesting discussion in that regard as well

[Slide.]

Regar di ng outcone, again, what is the nost
appropriate primary outcone variable, clinical or
m cro? Should followup cultures be obtained in
patients other than those who are clinica
failures? Are there reliable culture methods such
that followup eradication could be used as a
primary nmeasure of effectiveness?

Can invasive followup cultures--1 touched
on this already--be justified in cures? How should
m ssing results be dealt with; i.e., if you are
cured, you are not going to get an invasive culture
and yet your study design calls for it. M ssing
informati on sonetinmes is dealt with in a negative

way. How do you deal with that in the setting of
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this type of clinical trial?

How do you deal with conconitant therapy,
particularly when the concomtant therapy overl aps
the spectrum of investigational agent and, finally,
the delta. What criterion should be net to
denonstrate noninferiority of investigationa
anti bacterial ?

I will stop there.

DR. EDWARDS: Thank you very nuch.

Dr. Beidas from FDA.

FDA Speaker

DR BEIDAS: Thank you, Dr. Gesser, for
pointing out our different definitions as we
started.

[Slide.]

For the last two days, | have thought |
was the only one who is confused about HAP and
nosocom al pneunobni a or heal t hcare-associ at ed
pneunoni a.

[Slide.]

This slide summarizes the tine |ine of
hospi tal -acqui red pneunpnia in relation to
clinical-trial issues and identifies some of the
i ssues for discussion this afternoon. The text in

blue reflects the three areas in which we would

file:////[Tiffanie/daily/1120WORK.TXT (212 of 268) [12/2/2002 2:10:25 PM]

212



filex////ITiffanie/daily/1120WORK.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

appreciate the conmittee's discussion.

These three areas are definition and
di agnosi s, test-drug issues, adjunctive therapy and
conparator agents, and then the outcones.

[Slide.]

The regulatory history for the indication
of hospital -acquired pneunonia is brief. Prior to
1990, respiratory infections were all | unped
t oget her under the headi ng of
| ower-respiratory-tract infections. This included
entities |ike acute exacerbation of chronic
bronchitis. It included pneunonia and it included
enpyenm, anong ot hers.

In 1992, the | DSA published guidelines for
the evaluation of antimcrobials and the FDA
publ i shed the Points to Consider Docunent in which
| ower-respiratory-tract infections were divided
into conmunity-acquired pneunonia and into
heal t hcare or hospital -acquired pneunoni a.

In 1992, the reason to separate
communi ty-acqui red pneunoni a from hospital -acquired
pneunoni a was necessary in clinical practice and as
well in trials due to differences in epiden ol ogy
such as the popul ation that was affected, the

i nfecting organisnms, the cure rates and other
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factors as well. Beyond that, the ATS and the
| DSA, as well as others, described other
subcat egori es of hospital-acquired pneunoni a such
as nursing-hone patients, immunoconproni sed
patients and surgical patients.

[Slide.]

Recogni zing the | arge amount of literature
that is available recently, or that has recently
becone avail abl e on hospital -acquired pneunoni a,
the agency really raises the question, are patients
with ventil ator-associ ated pneunonia sufficiently
different fromother patients with
hospi tal -acqui red pneunoni a to warrant studying
them separately and does efficacy in patients with
ventil ator-associ ated pneunoni a predict efficacy in
ot her patient groups with hospital -acquired
pneunoni a?

[Slide.]

The nmultiplicity of diagnostic nethods
suggests a |l ack of agreenment anong clinica
investigators and clinicians on how to best
di agnose ventil ator-associ at ed pneunonia. Mybe
that is so

You have heard this afternoon from Dr.

Craven about the study by Singh using the Cinica
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1 Pul monary | nfection Score to treat patients with

2 suspected ventil at or-associ ated pneunoni a early.

3 Therefore, one may ask, could the CPl score serve

4 as a useful tool in enrollnent strategy and shoul d

5 we | ook at all patients or only patients who are

6 culture positive?

7 If we cannot identify the organismthat is
8 causing the infection, how do we then figure out if

9 the test drug is treating what it is supposed to

10 treat?

11 [Slide.]

12 Anot her question related to

13 i nclusion/exclusion criteria is should patients

14 al ready on antibiotics be excluded from enroll nment?
15 It is well-recognized that antibiotic therapy

16 alters microbial flora and increases rates of

17 resi stance and col oni zati on.

18 Al so consider what effect does prior
19 antibiotic therapy have on the yield of

20 m croorgani sns in a diagnostic study.

21 [Slide.]

22 Anmong conparator issues and adjunctive
23 therapy; what is an appropriate conparator in

24  ventilator-associ ated pneunoni a? From what has

25 been described here by Dr. Craven today, clinicians
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may be nore inclined to use early enpathic and
broad antinicrobial therapy in patients with
suspect ed hospital -acquired pneunonia. So when you
study drugs in conbination that have overl apping
antim crobial coverage, how do you know whi ch one
is really exerting the effect that you are | ooking
for?

I have listed here two exanples. The
first one is really the easy exanple. Linezolid
was conpared to vanconycin. Both of them have
Gram positive coverage. The adjunctive therapy in
bot h cases was azetreonam It covers G amnegative
or gani sns.

When we go to the recently approved
| evafl oxacin for the indication of
hospi tal -acqui red pneunonia, it becones nore dicey
and it becones nore conpl ex. The comnparator was
i m penemwi th step-down therapy using ciprofoxacin
and, in both arms, ceftazidine and am nogl ycosi des
were used as adjunctive therapy in nore than 50
percent of cases.

[Slide.]

If we believe that the survival of
patients in ventil ator-associated pneunonia is

linked to early enpiric therapy, as has been
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described this afternoon, should we be testing
drugs that have no Pseudononas or Staphyl ococcus
coverage? Also, arelated issue is the |loca
resi stance and susceptibility at each center which
may play a significant role in determ ning what is
appropri ate therapy.

I think it is also inportant to recognize
that appropriate early antibiotics have desirable
effects on antibiotic use, on resistance, on cost,
on ICU stay and on nortality and, fromthe
standpoint of clinical trials, how could we
structure trial design in order to take into
account those factors.

[Slide.]

What endpoi nts should we be | ooking at;
bacterial eradication, clinical cure, radiologic
resol ution, or maybe a conbination of those, and
how do we define a failure or a cure?

[Slide.]

Then ny last slide, | cone back to delta.
Do we believe that the effect of drug over placebo
is nore than 20 percent and, if we do, then we are
implying that the test drug is superior to placebo.
Such as claimis built on the assunption that the

active control used in the trial is simlar toits
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effect in earlier historical trials.

That assunption may be underm ned by
informati on bias, selection bias and secul ar trends
in diagnosis and treatnment at the historical tine
frane.

For delta 2, recognizing that there are
potential deaths in hospital-acquired-pneunoni a
trials in either the test drug or the conparator
arm what is an acceptable |oss of efficacy
relative to a control for a serious illness |like
hospi t al -acqui red pneunoni a?

[Slide.]

M. Chairman, and conmittee nenbers, |
would like to | eave you with a list of questions
for discussion in the next two slides.

DR EDWARDS: Thank you very much.

Di scussi ons

DR. EDWARDS: oviously, this topic could
i nvol ve an at |east two-day workshop all unto
itself. But let's try to acconplish as nmuch as we
can here. W wuld like to start? David?

DR. G LBERT: Don, Dr. Craven, isn't it
true that there was recently a consensus conference
that you chaired, or noderated, | am not sure

whi ch, that dealt with the subject of
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ventil at or-associ at ed pneunoni a and, specifically,
I want to throw out a couple of rather dramatic
statistics and see if they are true or not, that if
you use, as a gold standard for the diagnosis--and
I amonly tal king about ventil ator-associ ated
pneunonia for the nonent--that either a positive
culture directly fromthe lung or quantitative

m crobi ol ogi ¢ by protected specinmen brush and so
forth, that even if the clinical pharnacol ogy
infection score is positive, that only one-third of
the patients have m crobiol ogi c evidence of
pneunoni ae.

I's that true?

DR. CRAVEN. | don't know about the | ast
point. | think that we have to start with sone
assunptions. This is an incredibly difficult
di sease because it is difficult to nake a di agnosis
of pneunpnia. But | would suggest that we should
start with ventil ator-associ ated pneunoni a because
I think the mcrobiology is absolutely key to
understanding t. If you don't have any
m crobi ol ogy, | don't know what you are treating
because there are so many syndromes that nmimc
pneunoni a that you have to have sonmething to start

Wi t h.
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To ne, the place you start is with
bacteriology. | think the quantitative
bacteriol ogy would be, in my opinion, inperative
for a clinical trial because | think it at |east
gi ves you sonething to start with where there is a
criteria. You have organisns that are there.
There are obviously a | ot of other caveats. But
also, it mght be a very good marker to | ook at
response, |ooking at the response.

If you |l ook at the Dennesen study, you
start out with a pathogen and you | ook at |og
reductions like we do in a lot of other infectious
di seases. So, to ne, for clinical trials, although
people will argue about a clinical diagnosis in a
center, that we definitely should start with
guantitative bacteriol ogy.

You can use quantitative endotrachea
aspirates. You could use a blind. You don't
necessarily have to put a bronchoscope down and do
PSB and BAL on everyone because there has been nice
conpari son studi es between quantitative techni ques
that suggest that they are relatively conparable.

So | can't say about the CPIS score
because the CPIS scores really had pretty limted

use except that this article conming out in press
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where they | ooked at serial CPIS scores after the
initiation of therapy. As | mentioned, it |ooks
like it is a good paraneter.

What is the CPIS score? The CPIS score is
what you do as a clinician when you start an
antibiotic. You look for a clinical response. You
| ook that the white count goes down, the
tenper at ure goes down, that the oxygenation
i nproves, that the sputum becones | ess and that you
can't culture the organismor see the organismin
Gram stain. The CPIS score is kind of a collection
of things that we would do in a clinical managenent
of a patient, but it hasn't been really shown--at
the conference--the ATS put on a consensus
conference about VAP. The whole two days was on
ventil ator-associ at ed pneunonia, and there was a
| ot of controversy.

But | think it has to start--for a
clinical trial, we have to really be sure the
person has pneunonia and it should start with
m crobiology. | would say | would prefer to have
quantitative bacteriology perforned in one of the
met hods that can quantitate the organism Then
there are sone other criteria that you woul d use

DR. d LBERT: So the consensus conference
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is going to be published, |I assume. | just want to
be clear; the statements you just made, were those
a consensus of the conference or your persona
opi ni on about the role of quantitative

m cr obi ol ogy?

DR CRAVEN: | haven't seen the fina
productions. Actually, the consensus conference
that | chaired was really on nanagenent, | ooking at
antibiotic therapy. A lot of the concepts that |
ki nd of went over briefly today were the concepts
that were energing fromthe experts who were
tal ki ng about managenent.

But the CPIS score has very, very limted

use. Personally, | think it is going to be
val uable, but | think the data are still very slim
on that. | think there was a consensus that, for

clinical trials and for diagnosis of pneunonia,
that we need quantitative techni ques and the
quantitative techniques are preferable to clinica
techni ques because of the increased specificity.

But this is going to be quite a change
because there are very few-the nunbers of centers
that are doing quantitative bacteriology in the
United States are actually quite few.

DR G LBERT: W set it up at our center
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sonme seven or eight years ago and it has quickly
becone the standard of care. Everybody is very
confortable with it. But the nbst exciting thing
you said, just for enphasis, is that the blind
pr ot ect ed- speci nen-brush results can be as val uabl e
as the directed bronchoscopic collection because
that neans that the resident can do it or even the
critical-care nurse can do it or the energency-room
nurse can do it. So you get around a |ot of the
probl enms of waiting too long to do it. You can get
the specimen before the first dose of antibiotic is
gi ven.

DR. CRAVEN. If you don't want to do BAL,
there is very nice work that has come out of
Barcel ona. They have two or three papers out where
they take the regul ar endotracheal aspirate and do
quantitative estimates on that. It is a higher
cutoff. It is 105. But that correlates very well.
They | ooked at patients that had bronchoscopy with
BAL and then they | ooked at quantitative
endotracheal aspirates. The mcrobiology is
virtually identical

Sone people find that, with the
endotracheal aspirates, it is harder to work with

sput um because the sputumis very tenaci ous and
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trying to break it up for quantitative
techni ques--so it woul d probably be easier for a
| aboratory to use BAL. But, even respiratory
therapi sts could do a BAL, a blind BAL. And brush
is easy, too.

DR DERESINSKI: But if you have a
quantitative threshold for diagnosis, then you
woul d probably answer another question because you
will probably will be excluding patients whose
pneunoni a devel op while they are on antibiotic
t herapy because those thresholds don't hold for
patients on antibiotics; is that correct?

DR. CRAVEN. It is a conplicated issue.
If the person has had prior antibiotics,
personal ly, although there is data suggesting this
is not true, | think that the antibiotics have a
prof ound effect on the quantitative bacteri ol ogy.
| can |l ook at Gram stains and start antibiotics and
see that, within hours, those organisms have
di sappear ed.

So | think that concurrent antibiotics or
antibiotics within a certain period of tinme, 24 or
48 hours, shoul d be obviously sone kind of cutoff.
But, if a person devel ops pneunonia on antibiotics,

many tines, these people have a resistant--nost
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peopl e can have a superinfection with a
mul ti drug-resistant organi sm

I think that the points that were raised
by Sary and Richard are, obviously, very inportant
i ssues. These are extrenely difficult studies to
do and to recruit and enroll, get infornmed consent.
The issues, | think, that were outlined are
f orm dabl e.

DR SCHELD: | just would like to add ny
endorsenment to the quantitative culture issue
This is not just based on the review of the
literature but it is also, |ike David, based on
personal experience which is now in our hospital
We just recently rewote our criteria for both
di agnosi s as well as managenent of
ventil at or-associ at ed pneunoni a.

It is very clear, it is just VAP that we
addressed, but we used the CPIS score as well as
quantitative mcrobiology and, at Day 3, you
reassess where you are. The sane as Singh. |If you
are less than 6, then you stop therapy. Again, it
is not a randomi zed trial but the anount of
antibiotics that have been used in our |ICU has
dropped. The resistance pattern in sone of our

nonfermented Gram negatives has dropped and | think
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those are outcones that we need to track as well.

DR. CRAVEN. Just one comrent on that.
think you have to be careful extrapolating the
Singh data to patients in an | CU with pneunoni a
because what they did was select out a very low-a
popul ation that had a very |ow probability of
pneunoni a. When you have a CPIS score |less than 6,
do those people really have pneunonia?

DR SCHELD: | don't think they need to be
on therapy at all.

DR. CRAVEN. That's right. So the
question cones up, do you need ciprofloxacin or do
you need a placebo? | think that is obviously a
question that comes up. So | think we have to be
careful about extrapolating the Singh data to
patients with pneunoni a because | personally think
three days, if a patient has nosocom al pneunoni a,
particularly due to Pseudononas or MRSA or
Aci net obacter, three days is not going to do it.

If you just look at the Dennesen data
| ooking at time, you need tine. Wat the tine is,

I think, is open to question and hopefully there is
a multicenter French study | ooking at short-course
versus | ong-course therapy, a randon zed study.

That will help, will give us the types of
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i nformati on we want.

But | think your point about doing a
serial CPIS score is inportant and when these ot her
data are published, | think this may beconme an
i mportant standard for nonitoring response and that
it will be very hel pful

DR GESSER | just want to nake a comment
about the CPIS score relative to the clinica
criteria that are usually--that have been used to
enroll patients in the clinical trials. They are
pretty close. Based on the criteria it takes to
get into atrial, you would need a score of 5 or 6
You woul d get a score of 5 or 6.

So they are pretty close. As you point
out, | think the inportance of the Singh data is to
deci de, just for that patient, who really you have
significant doubts about, or who purely just have
an infiltrate without a | ot of synptomatol ogy who
you are debating whether to treat or not.

I think there is value fromthe study in
that although it is only about 30 to 40 patients in
each arm But, clearly, for the types of patients
that have been enrolled in these clinical trials,
they basically are Singh-6-type patients, just

based on an inclusion criteria that is usually
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required.

DR. EDWARDS: John?

DR. PONERS: | guess the question would
then conme up, as far as clinical trials go--it
doesn't seemlike CPIS is a good way to diagnose
pneunonia, in particular, but could it be used as
an inclusion/exclusion criteria to nmore likely
sel ect patients who have hospital-acquired
pneunoni a?

DR CESSER: | think there is value in
that. | think one concern, in terns of enrollnment,
certainly for VAP patients or ICU patients, it
requires a blood-gas. | guess, for nursing-hone
patients, or for patients who are non-I1CU how
standard is that? | suspect maybe we coul d
i ncorporate an oxygenation criteria that is |less
i nvasi ve for those types of patients.

DR. PONERS: | guess the other question
woul d have is are we ready to accept that data. |
mean, this Pugin trial from'89 had 28 patients in
it. The Singh trial is actually not that |arge
either. 1s this sonething that we feel is at the
point that we are ready to use it?

DR CESSER. The nice thing about

actual ly--1 guess it was Pugin who was the origina
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author. Actually, it was originally used as a
validation for invasive cultures, 6, to nmeasure the
predictive val ue.

DR PONERS: Right. It is alnost circular
reasoning. They conpared CPIS to this bacterial
i ndex, but how does that actually relate to who has
pneunonia or not. But that is a separate question,
again, of using it for diagnhosis versus using it as
an inclusion/exclusion criteria.

DR GESSER The thing |I find reassuring
using it as an inclusion/exclusion is it probably
tightens up a little bit of the criteria that exist
already in the guidelines, particular for VAP
patients. It doesn't look as if it would
negatively inpact on enrollnment and participation
in study centers, that kind of thing with the one
excl usi on of blood-gas in non-1CUtype patients
which | would ask nmy | DSA col | eagues to--

DR. SCHELD: Pul se-ox.

DR. GESSER: | think that is a
r easonabl e- -

DR G LBERT: | amstill alittle nervous
here. | amnot sure what you are asking, John, but
you are going to overtreat a half to two-thirds of

the patients if you don't have the microbiol ogic.
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If you are tal king about initial screening, then
the CPIS probably is fine.

DR, PONERS: That is why | was nentioning
it. | guess the idea for these folks is you can
screen | oads of patients and then these people end
up being mcrobiologically uneval uable. Does the
CPI S score help you sel ect out patients who woul d
then get randonized into the trial who are nore
likely to have a m crobiol ogic diagnosis. That
woul d then be hel pfu

DR. G LBERT: In order to answer that, you
woul d have to do a trial where you correlated the
CPIS score with the quantitative mnicrobiologic and
we don't have that.

DR. PONERS: So | am aski ng whether that
is ready for prinme-tinme at this point or not.

DR. CGESSER: The concern | have over the
quantitative cultures--1 think they inmprove the
specificity. | amnot sure they are the gold
standards and they are fully sensitive. The
problemis what do you conpare them-what is the
gol d standard, what do you conpare themto.

I guess | get back to how are patients
bei ng managed. | still think the clinical criteria

are the prinme--at least for the initial therapy,
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clinical criteria are really the nainstay of naking
the initial decisions on therapy. The downsi de of
cultures, in general, is that that information is
not available for a few days.

Certainly, people have |ooked at initial
Gram stain, but | think that requires even nore
expertise, looking at 5 percent of the infected
inflammatory cells. Actually, the French study,
the Fagon study, that showed an outcone, used that
as the criteria to decide whet her patients needed
initial antibiotics or not.

So that is interesting but | really think
to broadly apply those results is problematic. |
am not sure | am convinced that the nortality
difference that was shown there really has anything
to do with bronchoscopy or other diagnoses.

Actually, | read that paper quite
carefully because it is the only study that shows
an outcone difference, the sensitivity-specificity
i ssues, as you point out. One issue that really
struck me is in that study, there were twenty-five
patients judged to have received inappropriate
initial therapy. Twenty-four of those were in the
standard-treatnent group. One of themwas in the

i nvasi ve group.
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Now, you could say that is obvious because
you are nore likely to get a pathogen fromthe
tracheal culture in those patients. But the
pat hogens they got, ten MRSAs, eight resistant
Pseudomonads, | believe it was six resistant
Aci netobacters and two resistant enterics. So
there were clearly significant pathogens in that
setting.

The other thing is the nortality
difference in that invasive study was all within
the first four days, again suggesting a concern
about inappropriate therapy. The office postul ated
because patients didn't get antibiotics during that
early period, they were nore likely to pick up
other things like line infections and that sort of
t hi ng.

The data seemto support that, but I am
not sure that nortality was really attributable to
that. | would like to know where the nortality was
attributable in that study. The other issue, too,
is even if they did have line infections, the
patients in the standard clinical armwere
receiving basically the ATS guidelines, pretty
br oad- spect rum dr ugs

So | think, as you point out, the
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reproducibility of that study is really in question
and, again, there was a significant proportion of
the inappropriately treated patients in the
standard arm | think the nortality wasn't | ooked
at as a variable. Actually, the nortality was
greater in patients who were inappropriately
treated. It was 33 percent versus 20 percent
overall, 20-odd percent, in that group

So | think it is an inportant factor that
may cloud the enthusiasmwe have in ternms of an
out comre fromthose types of studies.

DR. CRAVEN. Just two points on what you
just made. | think that what the clinica
suspi ci on of pneunoni a--one of the criticisns for
the study is what was really the clinical suspicion
of pneunpnia that put themin. | think sone of us
feel that maybe those criteria were not tight
enough and that we really should try to reduce
t hat .

The second thing is delaying therapy is a
bit risky and | think, at |east anbng current
concepts, delaying therapy unless you are
absolutely certain the person doesn't have
pneunonia, | think is problematic and can lead to

poor outcones.
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DR CESSER. One last point on that study.
The clinical specificity was in question. As |
pointed out in ny talk, the cardinal three signs,
fever, |eukocytosis and purul ence, to get the
clinical criteria required for that study was one
of those three signs. There are nunerous studies.

I think it is well substantiated that the nore of
those signs you have, the nore specific the
di agnosi s is going to be.

So if those patients were dying, again,
you ask the question is attributable nortality. So
I think that is another good point.

DR. EDWARDS: George?

DR. TALBOT: | amnot sure that we are
ready to get to a discussion of delta 2 yet, but |
do want to articulate what | see as the
rel ati onship between this discussion of sensitivity
and specificity and then what we will get to in
terms of what delta 2 should be

Sensitivity is certainly desirable in
terns of maxim zing enrollnent but, in the context
of a noninferiority trial design, specificity is
really crucial because, in a noninferiority tria
design, to the extent that you don't have

specificity, and you therefore dilute your study
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popul ation with lots of patients who don't have the
di sease in question, you are increasing your chance
of reaching a conclusion of noninferiority.

But the reason you reach that concl usion,
potentially, is that, for exanple, only half your
patients have the disease in question. So it
really is very, very critical to use validated
criteria for diagnosis of VAP or HAP and to
separate what mght be a clinical goal of not
m ssing a patient who has VAP or HAP--in other
words, delaying treatnent--fromthe goal in a
clinical trial, | think, which to nake sure that
that patient really does have that di sease because,
if you don't, your conclusion of noninferiority may
be trenmendously fl awed.

DR. G LBERT: | don't know if | agree or
di sagree, Richard, but if you go back to Shastray's
original data, it is very convincing that these
quantitative cultures are the gold standard.

Peopl e that were not on antibiotics did

pr ot ect ed- speci nen-brush cul tures and, Don, correct
me if | amwong here, and then inmredi ately, post
mortem -we could never do this study in the United
St at es--he opened their chest and cultured the

| ung.
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That is where these criteria come from
That is about as gold standard as you can get.

DR CESSER. Then the question is what is
the reproducibility of that result and then you
| ook at the literature, sinmlar types and maybe not
as wel | -desi gned studies, you see variable rates of
the sensitivity and specificity.

So |l think it is a
probl emati c--conceptually, | can see it as a
problematic area. It is not as clean-cut as urine.
I think there is only one--we would like to think
of it that way. The bladder is nornally sterile.
There is flushing. W don't have the benefit of
that. | think as soon as the endotracheal tube is
in, there are bacteria being showered in the
ai rway.

I think the question is how specific are
those cutoffs

DR. SCHELD: They are not very specific.

DR. GESSER: | think there is clearly
value to it. What | amconcerned about is it wll
be extrenmely difficult to do a clinical trial that
is driven by quantitative, for all the logistic
issues. | think it is inportant to get that

i nformati on because it builds on the body of
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know edge that exists, but | | ook at everything as
what is the tradeoff.

If you drive the study in that way and you
just can't get it done, how do you deal with that?
Is it truly better? | think treatnent and
di agnostic guidelines would go a long way to get us
there. |If it becones a standard that people are
applying routinely, then that is a different story,
I think. But it is not the standard. | think the
resul t--maybe things have changed

I will confess the second study was a
linezolid study, Study B. Basically--I amnot sure
of the details. They are not all available through
the Freedom of Information, but 11 percent is not a
great yield in terns of the treated population. |
woul d be concerned if you set out to do somnething
l'ike that.

Again, | don't inmagine the study is going
to get smaller after we are done tal king about this
so | suspect we are still dealing with something on
the order of 90 sites and these sites are basically
t hroughout the world.

So | have a concern with the quantitative
i ssue as the primary popul ation for study although

I dothink it is inportant to get that information.
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DR. CRAVEN. | would sort of disagree.
think if you are going to do a clinical trial,
think you have to be really sure that the person
has pneunpbnia. Cinical criteria are very vague.

I think, if you | ook, there have been a hundred
studi es conparing quantitative techniques to
clinical diagnosis. They all say the same thing,
the specificity is nuch better using quantitative
t echni ques.

In an intubated patient that has bacteria
in the trachea that is colonized and that may have
tracheal bronchitis, et cetera, there are a |ot of
variables. So | think we have to start somewhere
It is not perfect, but we don't have an answer. W
really don't have a gold standard so we sort of
have to define a gold standard that we will start
with.

To me, for a clinical trial, | think you
have to start with the m crobiol ogy and that woul d
be, I think, an inportant delta to see eradication.
Now, eradication is also going go be a problem
because certai n pathogens are not easily
eradi cated, even with good antibiotic therapy.
Particul arly Pseudononas and MRSA tend to stay

around for a while. Then you have to deci de what
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is the definition of eradication; Day 3, 48 hours
after therapy ends? A lot of these organisns are
suppressed, but they are there again or they are
col oni zi ng the oropharynx and they will go back in
and cause tracheal colonization

But | still think eradication is a
paraneter that we have to study for delta 2.
think basically mcrobial eradication is still a
criteria although we have to be able to interpret
it and understand what it means and what its
limtations are. | think you also need clinica
endpoints of which there is a variety of clinica
endpoi nts which are conbined in the CPIS score and
there may be sonme ot her endpoints that can | ook

The other thing that would be very
interesting for a clinical trial, for a conparison
trial, is to look at the response to therapy
bet ween the two groups because the response to
therapy in terns of oxygenation return, |ooking at
the Dennesen study as a profile or a nodel, m ght
be a very nice way to conpare studies as far as the
ability--the rate at which an organismis
elimnated, the response tine for all the
i nflammat ory markers because this is basically the

story of a war between bugs, the nunber and the
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virul ence of the bugs, that are in that | ower

ai rway and the host response, the inflammtory
cells, the hunoral responses, the cytokines and al
these things that are mediating.

So | think that clinical outcone
paraneters that neasure those things, and | ooking
at the changes between the two group, | ooking
al most i ke a Kapl an-Mei er, conparing the two
groups, may provide very inportant data because
mortality has its problens because nortality--the
under | yi ng di sease, you have an attributable
nortality of 30 percent or less. So, if you are
using nortality as your endpoint, you really have
to power up your study because a | ot of studies,
there aren't a lot differences in nortality,
particularly as you enroll patients with nore
severe underlying di sease

So you have to look, | think, at a variety
of parameters. | think if we did a study I|ike
this, there would be a lot to be | earned by
anal yzi ng and thinking about the data in a
different way than we had with the trials that you
di scussed which | don't even know how to interpret.
I mean, | don't know what it means. | am

conpletely lost at the outconme in those studies
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because there are so many things that | think are
really not addressed.

I think a trial is available, but it is
difficult and | think it will take a lot of
di scussi on and much nore than we have probably this
af t er noon.

DR. EDWARDS: John?

DR. BRADLEY: In validating these clinica

scores and correlating mcrobiology, | would |ike
to nmake a pitch for validating these scores in
pediatrics all the way down to the neonata

i ntensive-care unit where nosoconi a

ventil ator-associ ated pneunponia is a huge probl em

The nunber of studies we have for
communi ty-acquired pneunponia is vast. The nunbers
for ventil ator-associ ated pneunonia i s al nost
nonexi stent. Wth respect to the Pediatric Rule
incentives, | wonder if you can get an extra six
nmont hs exclusivity for each indication that you
m ght treat.

The other thing that is unique about
ventil ator-associ ated pneunonia, at least in
pediatrics, is that it is the interface of
critical-care, pulnonary and ID. Each organismis

moving forward with initiatives, | think, to study
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this. W all have the same goal in mind and
think integrating the three disciplines is very
i mportant.

In terms of funding, since there are so
many unknowns in this as there were with acute
exacerbation of chronic bronchitis, maybe formng
fundi ng through the NIH may be another format to
st andardi ze t hi ngs.

DR. EDWARDS: M ke, let nme ask you and
t hen Roger.

DR. SCHELD: | think a lot of us are
saying very simlar things here in terns of how the
trials should be done. ©One of the things | was
i npressed by in the Dennesen paper is that | think
it helps us define appropriate treatnent durations
which are all over the place and usually nmade up
either of five or ten, because we have five
fingers, or seven or fourteen because they are days
of the week and they have no rational e what soever

The other thing is, in the Dennesen, just
as you said, Don, the Pseudonpnas al ways persisted
and so did MRSA DR GESSER  And
enterics, as well.

DR SCHELD: What we see clinically is in

the surgical intensive-care unit, the house staff
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chase these cultures continuously and they keep the
patient on antibiotics for weeks or nonths. You
are off for two days. You are back on i m penem

It is a nightmare, clinically.

I would like to know how many of the
people in this roomuse any of the regi nens that
were shown in the slide in the recent clinica
trials for the treatnment of hospital -acquired
pneunoni a? The answer for nme is zero. They
haven't told ne nmuch and | am not going to change
what | do. So we need better trials, John

DR TALBOT: Just to ask; does that speak
for not using a m crobiol ogi c endpoint here? In
other words, use clinical criteria as
i nclusion-exclusion to increase, if you will, your
pretest probability of disease, confirmthe
di agnosi s mcrobiologically, treat but use
clinically relevant outcone criteria such as
resolution as infiltrate, inprovenent in
oxygenation but not | ook at whether the bugs go
awnay.

DR. SCHELD: | don't know how hard it
woul d be to do, but | see Don shaking his head
because | know what he would say, is he wants

quantitative microbiol ogy--
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DR GESSER He said no to resolution of
infiltrate, | think.

DR CRAVEN. No. Resolution of
infiltrate, | think, is not a good paraneter.

DR. SCHELD: No; that is not a good
par anet er.

DR CRAVEN. But, for Pseudonobnas and
MRSA, you | ook at quantitative decreases because
they are going to be there colonizing. But the
col oni zati on, the nunbers of organi snms col oni zi ng
are, actually, very, very small. The trachea is

colonized with an intubated patient. There is

chroni c col oni zation, so eradication may or may nhot

be a paraneter.

I think it is a paraneter | think we need

to look at, but if you have Pseudonbnas or MRSA we

woul d probably want to | ook at |og decreases, like
in the Dennesen study, they still had col oni zation
of sonme of those pathogens and it may be inportant.
The persistent colonization at a certain |evel

DR TALBOT: | think that nakes good

sense. | renmenber an HAP study | was involved in,

one of the outcome criteria that actually came from

Jean Yves Fagon, his work, was satisfactory

reduction which wasn't actually a satisfactory
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out cone paraneter for sone of our colleagues in the
room

But | think that makes nore sense. As
I ong as you don't require eradication as
di chot omous yes/no variable, then that makes sense,
if you can define the satisfactory reduction by a
certain nunber of logs or to a certain absolute
| evel

DR CGESSER. MW read on the literature on
eradication is you can get rid of Strep pneunp, you
can get rid of Henophilus and everything el se hangs
around. There really are no data consistently to
show | og drop, although intuitively, you suspect it
is so because you have criteria to get in.

So | think that is information that is
interesting, but I amnot sure we woul d know how to
deal with that in a dichotonobus way. Even
substantial drop or satisfactory drop, | am not
sure which termwe would use there, but--

DR. TALBOTI: So are you saying you woul d
or you wouldn't--

DR CGESSER: | think it is information
worth getting. | think there is a certain anount
of risk, especially in a patient who is off

anti biotics, has stopped antibiotics, has had a
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clinical response. | amjust not sure what--has
that patient failed because they have only dropped
a log? | don't know.

DR. TALBOT: That is really what | was
asking as to whether you use just clinical criteria
wi thout regard to bacteriologic and Don is saying,
well, you need to use bacteriologic. But, clearly,
there are flaws to bacteriologic in terns of--just
persistence growh or not can be m sl eading at best

and irrelevant at worst. So you need to find a

bal ance.

DR CESSER. Do peopl e consi der
stopping--1 think there are two separate issues.
One is to define the population to study. | am

hearing that mcrobiology is good for that. But
don't people feel that, in terns of an objective
criteria for success, there is no further need for
antibiotics to treat whatever it was that caused
you to treat it in the first place

DR. TALBOTI: Right. But that is not
necessarily the same as no bugs left.

DR. CESSER: | think they are two
different things. Both are interesting questions
but the pertinent treatnent question, really, is

the fact that investigator had made a deci si on not
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to treat any further.

DR G LBERT: The doctor at the bedside
observes decreasing purulence in the
tracheobronchi al secretions, a fall in the white
count, a fall in the tenmperature to normal and
i mproved oxygenation and you quit.

DR CRAVEN:. Just one other variable to
throwinto the foray. The endotracheal tube, when
you put it in, becone colonized very rapidly and
the bacteria get enneshed in biofilm So one of
the variables is why you may not be able to
eradicate is that you have got biofilmformation
that is enmeshed with bacteria and, basically, the
bi ofil m when you put a catheter in or put a
bronchoscope in, you break off pieces of the
bi ofi I m

That gets enbolized into the al veol ar
spaces. Wth the biofilm the polys can't destroy
it. Antibiotic and conplenment can't actually take
a hold and destroy the bacteria so that some people
feel that this biofilmphenonenon is very inportant
in the pathogenesis of pneunoni a.

I actually had a slide of the biofilm
com ng out that | thought was interesting. But

there is work being done now | ooking at trying to
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reduce biofilmformation on the endotracheal tube
whi ch may al so be inportant for clinical studies in
the future.

DR ECHOLS: | haven't done a nosoconi al
pneunoni a study in a while, although | have had
sonme experience. It seens that, and | think sone
of the data that Richard presented was that we
m ght end up with an eval uabl e popul ation after you
have screened for clinical but confirnmed by
quantitative microbiology. You end up with an
eval uabl e popul ati on, assumi ng everything el se goes
in an unconfounded way, that is |less than 50
percent of the population you are enrolling.

What do our statisticians have to say and
what is the regul atory perspective on a study where
the eval uabl e population is really a subset of the
patients that are being enroll ed?

DR. BRITTAIN. As long as we are talking
about baseline characteristics, like the
m crobi ol ogi ¢ assessnent at baseline, | don't think
any of us would be concerned about the patient
popul ati on bei ng dropped due to baseline
characteristics. So it is nore the exclusion for
things that happen after baseline that are

worrisonme to statisticians.
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DR ECHOLS: In the intent-to-treat, if
you have got a heterogenous popul ation, your
primary endpoint, you are only |ooking at, say, 40
percent. The likelihood of having a sonewhat
different result if you look at the intent-to-treat
popul ation is going to be, | would think, greater
than if the popul ations were nore cl osely natched
nuneri cal ly.

DR. BRITTAIN. Again, | think the
intent-to-treat popul ation you woul d be interested
inin this case would be the micro intent-to-treat.
I's that what--

DR. ECHOLS: | amthinking,
intent-to-treat is everybody that is enrolled in
t he study.

DR, PONERS: But just to put it into
perspective, that is what we have to deal with
right now. Wen Richard showed those |ast two
trials for hospital -acquired pneunonia, what we are
seeing is 50 percent of the people that go into the
trial--who is eval uable at the end?

DR. ECHOLS: Were you confortable with
that or unconfortable with that?

DR PONERS: Wen you read sonme of these

I CH guidelines, it says that if you have |less than
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70 percent eval uable, you have got to think about
what is going on there. The problemis can we cone
up with sonething to i nprove on that because that
is what we are seeing.

If you go through the Iast couple of drugs
that we have | ooked at, even back to, say, the
early '90's, for hospital-acquired pneunonia, that
is the kind of evaluability rates you see.

DR ECHOLS: | amjust concerned
that--again, we do studies that are global. The
FDA is certainly in a |leadership role, but if ICH
Gui del i nes say you have a failed study, if your
eval uabl e popul ation is less than 70 percent--

DR. PONERS: | don't think it puts it that
strongly. It just says that you need to think
about what is going on in that trial if you see
that kind of noneval uabl e rates.

DR. EDWARDS: | amgoing to need to nake a
| ogistical interruption here. | have gotten the
secret sign fromthe IDSA that their time for
departure is com ng very soon. Actually, both Dave
and M ke have to be out of the roomat a quarter of
4: 00.

So, John, | need to get your guidance

here. One of the things that | was hoping to do is
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to be able to try to put together sonme sort of
summary of the meeting but to still have a few
monents for discussion of the summary because
think there are sone inportant points that nmay cone
out of the summary that have to do with where we go
from here

If we are going to do that, | mght have
to sort of start that about now. But, otherw se,

we could just plan to do that |ater and continue

this discussion. | would like to have your
t hought s.

DR. PONERS: | think we can go ahead with
the sunmary. | guess what | am not hearing out of

this is what | felt we heard in the earlier
di scussi ons today about reaching sone kind of--I
hate to use the word "consensus" but | guess that
is what we are getting to.

And | sort of want to ask this of the
PhRVA folks. It sounds like there is, fromthe
| DSA side, kind of an agreement on using
quantitative mcrobiology. But the question that
then would cone up to us is if it is hard to do it
for meningitis, why is it any easier to do it for
this and does it inpose too onerous a burden on you

guys to do these trials.
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DR CESSER. There was a recent approva
on this indication. | amnot privy to those data.

I think it will be very challenging to do
quantitative and get a population and get a delta
around that. \What experience we have is, again, it
is not likely we are going to be able to do these
trials with less than eighty or ninety sites, or
certainly no less then seventy, | would think

DR PONERS: | think there are two
separate questions, though. One is using
quantitative mcrobiology as a diagnhostic criteria.
The second thing, which would be the delta issue,
is using this decrease in |log CFUs as an outcone.
There are two separate questions.

DR GESSER | think that second is an
exploratory analysis and | think | agree it could
aid to the specificity of the diagnosis going in
and | agree that it is problematic. | am concerned
that it would be universally applied in a
consi stent way for the same issues that we
mentioned for neningitis.

Al so keep in mnd, these are even bigger
studies in terns of the centers in controlling that
sort of information. That is why | am concerned

that sonething like that would drive the primary
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popul ati on.

To be honest with you, | would prefer, in
terns of the feasibility of getting it done, is if
we could agree to tighten the clinical perhaps
along the lines of the CPl score and eval uate that
I think is a step inright direction. | think the
Dennesen information is interesting. It is
correlated with quantitative information on the
fact that oxygenation and acute response generally
occurs in the six to nine-day tinme frane.

I think those are interesting supportive
pi eces of information that would | ead one to
believe the antibiotics are working on sonething
that involved bacteria. So | think that is an
i mportant addition.

I think it would be really difficult to do
the quantitative in such a broad way. Again,
don't know what the recent experience is with
Levaquin. They recently filed--they had 43
percent, | believe, overall patients who were mcro
eval uabl e, so |I suspect they had a hi gher VAT

popul ati on than some of the other studies.

But | don't know those data. | don't know
whet her they did quantitative. | don't know
whet her you can tal k about that. | would be
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curious. | suspect their experience was sinilar to
the experience of the linezolid group ran into a
few years back.

| am concerned, in terns of the
feasibility of getting it done and the quality in a
way that woul d be broadly applicable.

DR. G LBERT: John, | think you ought to
ask the clinicians the sane question because, even
though there was a recent approval for a
fl uoroqui nol one for nosoconi al pneunonia, | think
most of the academ cians are saying, where did this
come fron? All we are getting is generalized
pronotional material, no hard data. Unless there
is mcrobiologic data there, | don't think that we
are going to believe the result.

DR PONERS: Again, let ne ask that
question the same way. Mcro data for diagnosis?
Mcro data for outcone? O both?

DR G LBERT: Miinly for diagnosis because
that is where the garbage-in starts is with
di agnosi s.

DR DERESINSKI: | amstill concerned,
though, that using quantitative cultures with
current thresholds for diagnosis is going to

excl ude a huge nunber of patients. A one-day
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preval ence survey sone years ago showed that
62 percent of patients in ICUs in the US. were
receiving antibiotics on that one day.

So you have imrediately elimnated 62
percent of the patients in the I1CU and about 10
percent of the patients, 8.2 percent actually, had
nosocom al pneunonia in those | CUs.

DR. G LBERT: Jack is getting very
nervous. The Spanish data--1 think it is the
Spani sh data--shows that if the patient has a bunp
in their white count, new pul monary infiltrate and
then the new mcrobiologic data at the tine of that
clinical appearance correlates with di sease, we can
still use it.

DR. EDWARDS: Thank you for the | ast
coment, Dave

John, 1 really have m xed enotions about
this because this discussion is just getting going
her e.

DR. PONERS: | don't think we are going to
answer all the questions about hospital -acquired
pneunoni a today.

DR. EDWARDS: | don't think so either.

DR PONERS: So | think stopping at this

point is probably legitinate.
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Summary of Meeting

DR. EDWARDS: | amnow going to have to
really try to abbreviate a summary, so forgive ne
for that. | really do want to have just a couple
of mnutes for discussion

It will be inmpossible for ne to not
reiterate why we are here which is the circunstance
that, at this tine, where infectious di seases are
still the third nost common cause of death in the
United States. W have wi despread energence of
resi stant organisns. W have new and reenergi ng
pat hogens and we al so have bioterrorisim

The pipeline for new antibiotics has come
down to a trickle, both in terns of the nunbers
approved and the nunbers being submitted for
approval. So, from an | DSA perspective, the issue
is critical and would be viewed as not only acutely
critical but also is going to be a chronic problem

I think that we are all very appreciative
of being able to have this forumto address what
needs to be brought into clear focus as an
extrenely inportant problemthat has sol utions.
This is one that would could solve if we are
creative enough.

Yest erday, we explored, without devel oping
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a formal consensus, wi thout devel opi ng a consensus
met hod. We devel oped sone general agreenment and
amgoing to interpret what | heard and we m ght
need to readjust that interpretation sonmewhat.

But what | heard from PhRVA is that
clarity related to analysis standards, |abeling
i ssues and priorities was a highly desirable entity
within the FDA. Whatever decree of clarity could
be devel oped woul d be an incentive, of itself, to
PhRMA, not only clarity in analysis eval uation but
al so in | abeling issues.

I heard that there was a strong feeling
that a list of resistant organi sns woul d be
contributory to that clarity. The nechanismfor
the derivation of such a list would be sonething
that would need to be devel oped because it really
isn't the responsibility of the FDA to do that and
woul d need to be derived froma variety of sources

Comments were nmade--sone of the
interpretation | amgoing to give you has cone not
only fromthe discussion within the neeting but
al so outside of the nmeeting. There were conments
made about the desirability of conpletion of the
Draft Gui dance Docunent, both the primary docunent

and the one that is being devel oped regarding
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resi st ance.

Those coments were about conpl etion of
t hose docunments made within the context of
under standi ng how difficult it is to cone to a
consensus, not only, I'msure, internally but we,
at least, in IDSA have difficulty comng to
consensus on treatnment guidelines so the
complexities are clearly recognized but the notion
that sone form of conpl eted docunent that m ght be,
then, considered a worki ng docunent, avail abl e by
some mechani sm for continued devel opment and
adj ustnment woul d be a very constructive idea as far
as the guidances.

Earlier, Mark asked me whether there was
any di scussi on about whether the primary
antinicrobial guidance or the resistance docunent
shoul d be prioritized, which one would be nost
desirable go to a nore fornal devel opnent stage
We haven't discussed that so | amgoing to have to
| eave that hanging at the nmonent.

We continue to explore the use of the
PK/PD data to facilitate anal ysis of avail able
clinical data and possibly expedite fina
eval uati on and approval. W did not conme to any

crystal -clear guidelines there but definitely
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explored the entity, and we are going to cone back
to that in a nmonent.

W have conme to the notion that the delta
will not be fixed and will be individualized for
i ndi vi dual studies. W also discussed extensively
surrogate markers and constantly brought up the
i ssue that the term"surrogate" may be the wong
termfor these other nmarkers and di scussed how t hey
m ght help us, again, in reducing sanple size in
facilitating devel oprment.

Wth regard to devel opi ng incentives
beyond those that already exist, the commrent was
made that nost conpanies are using all the
currently avail able incentives. However, there has
been a bit of an amendnent during the discussions
that it is possible that the conpani es m ght even
be able to | everage the existing incentives even
further.

The notion was put forth that the existing
incentives are not fully adequate for
incentivizing. So there is a critical need for the
devel opnment of incentives not currently avail abl e.
We di scussed that, perhaps, the |IDSA should take
the lead in increasing the awareness of the public

and political |eaders regarding the severity of
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this problemas it exists nowand is likely to
exi st and di scuss the issue of a | OM study which
woul d be focused on the unmet need and that this
study shoul d take into account the circunstances
whi ch have led to the probl em

| amgoing to take sone |liberties here and
say that the problem exists because we have a
society that is evolving into a denographic shift
to an ol der population so that, while we still have
acute, rapidly lethal infectious diseases, we al so
have a conpeting need for the devel opment of drugs
for chronic illness.

So we are in a very interesting and uni que
situation in terms of the evolution of needs here.
I think that we all fully understand that there is
a great deal of conpetition for the devel opnent of
antinmcrobials that is conming fromthe need to
devel op drugs for chronic infections and al so the
conpetition that exists within industry for the
devel opment of those drugs that woul d be applicable
to chronic diseases

I think there is no question at all that
we understand that our systemis based on
conpetition. In this area, again | aminterpreting

a bit here, | think I can confortably say that the
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IDSAis willing to explore internally whatever
mechani sms we m ght have to bring the severity of
the probleminto as clear a focus as possible.
Whet her that is the organi zation of a nationa
antinmicrobial use comrmittee sinmilar to NVAC
whether it is involving other disciplines simlar
to ours, the issue is we need to di scover what the
severity of the problemis and then bring it into
clear focus if it is very severe. However, we
really think we know the answer to that question
ri ght now.

Wth regard to the individual issues,
entities, rather, that we have di scussed today, |
amgoing to be very brief and say that we seemto
have come to a bal ance situation in the trial
design for antimcrobial agents for acute
meningitis. | won't go into the details right now,
but with strategies taken into consideration, we
di scussed trials of approxinmately 300 patients and
came to the notion that there are some compani es
that might be attracted to a trial of that size
ot hers not.

The incentive for pediatric exclusivity
was pointed out as a possible driver to encourage

conpanies to go into that direction.
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Wth regard to acute exacerbations of
chronic bronchitis, major study-design issues stil
remain. A very val uabl e di scussi on ensued
regardi ng approachi ng federally funded studies,
specifically NIH and, again, |IDSA may be able to
take a lead here in exploring the nechanisns
t hrough whi ch we ni ght approach NIH and ot her
agenci es to devel op the very much-needed studi es on
this public-health problem

Wth regards to hospital -acquired
pneunonia, | will use that term we clearly
identified the fact that this is a big subject that
is going to require extensive discussion and
eval uation and is al nrost beyond the scope of this
particular neeting. But we got a start on it.

I now am concl udi ng this extenporaneous
summary and, in the remaining three mnutes, want
to ask the question, where do we go fromhere. Let
me start with a subquestion there and that is do we
have general agreenent that this forumis of val ue.
Maybe we shoul d raise our hands on this one. Let's
do it.

[ Show of hands. ]

I think we do have general agreenent

there. The question is how do we proceed from
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here. A notion that | have been incubating through
the day today is that it seens to ne it would be
very valuable if, in a subsequent neeting--1 am
maki ng the presunption that that will happen--we
try very hard to ascertain what were the tangible
effects of this neeting.

Did we get an RFP from NIH? Did we finish
the draft documents? Have we addressed the issues
of PK/PD in any exanples that nm ght have cone
forward? Have we started a study on neningitis
under the desirable constructs that we have
di scussed and assess the quality of these
di scussi ons?

How we evaluate the effectiveness of this
nmeeting is sonething | don't think we are quite
prepared to decide on in the next mnute or two.
However, Mark, in a discussion during the break,
suggested the possibility of a conference phone
call to further discuss the idea of how we assess
the quality of this meeting.

Now | am speaking a bit personally on
behal f of the IDSA and, in your remaining 30
seconds, you can help ne if I amwong, but I
believe this nmeeting has stinulated a great deal of

monment um from our perspective, fromthe | DSA
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perspective, and | think we are ready, as soon as
we can get together, to talk about sone of the
concrete notions which have arisen during these
di scussi ons.

So if you could comment briefly right
before you go regardi ng what you feel would be the
next direction for us, | think we would appreciate
that very much. Then we will let you go.

DR. G LBERT: Mke and |I thought we would
both briefly conment. First of all, | was
privileged to be in on the conference-call group
that organized this neeting. Sone of you were not,
so let me point out that there was a long "to do"
list, a whole bunch of problens, and the topics
that were presented over the |ast two days were the
prioritized top of the problemlist.

But there are a |l ot nore probl ens and
hope the IDSA' s participation has been constructive
and hel pful. That was the intent because we feel
strongly that there is a crisis, as Dr. Edwards
outlined. | think the delegation to Dr. Edwards,
who i s doing such a great job of pulling together
the work group that organized this nmeeting, to plot
our next nove, would be the salutary outcone.

DR. SCHELD: | couldn't agree nore. |
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feel very fortunate to be able to participate in
the meeting, maybe even nore fortunate that |
didn't have to plan it. So | amreally expressing
my appreciation to the FDA and PhRMA col | eagues
that worked so hard in putting this meeting
t oget her.

Personal |y, what | plan on doi ng upon
| eaving here is sending out a nessage to our
menbership by blast e-mail that this neeting took
pl ace and then alerting themto be on the alert, to
| ook at the website and to CID and ot her venues to
try and see sonme sunmaries of what cane out of the
meet i ng.

I woul d be very enthusiastic about
pl anning for meetings in the future and incl uding
menbers of our nenbership if we can be of any
service. It is clear to ne, we have several action
itens, Jack, and many of these are going to cone
through the Public Policy Conmmittee and we need to
talk pretty soon so we don't | ose the nmonentum

DR. EDWARDS: | n respect to your needs to
get out there, | really appreciate your coments
and your attendance not only right now but through
the whol e neeting and thank you very nuch for

organi zing the IDSA for this neeting.
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Bef ore we conpletely break up, | want to
express ny gratitude to PhRVA and FDA who were
principal drivers for this nmeeting. As soneone who
has to actually treat patients fromtinme to tine, |
really deeply appreciate the fact that this neeting
was able to go forward and | do believe that we are
faced with a probl em here that does have a
solution. This is within our control if we can be
creative enough.

So, John, with that, | would like to turn
it over to you to dismss the neeting.

DR. PONERS: | just wanted to point out
that, for people that were not around the table, or
who may want to | ook at the results of what came
out of this meeting, that all of the slides that
were presented in the last two days plus a
transcript of everything we have said will go onto
the FDA website at this site right here. I guess
I should say it for the transcript. O course, you
woul dn't be able to get to the transcript if you
don't know that, but it is
www. f da. gov/ cder-present/i dsaphrna so that you will
be able to find that there.

The docket nunber, also, to submt

conmment s about what occurred at this nmeeting is
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02N-0461. We will be on the | ookout for those
things as well.

I just wanted to thank everybody for
actually coming. This was nmonths in planning. |
want to thank Dr. Gol dhanmer who actually sent the
original invitation about this thing to try to get
us all together to do this and then the nonths of
pl anning that came into it.

I wanted to thank Dr. Edwards for actually
agreeing to be the Chairperson for this thing.
don't know how he said yes. \When he said yes, |
asked hi mwhat he was snoking at the tinme. Wth
those California guys, you never know.

And | wanted to thank all the PhRVA
participants. | also wanted to thank all the FDA
fol ks that hel ped put this together as well. Leo
Chan is going to take a six-nonth vacation after
this, I think, after all this work. [Applause.]
Plus all the other support staff that have hel ped
us out with that.

Agai n, thanks everyone for their
participation. | think we all have our homework
assignnents so we can go work on this and,
hopefully, we can do this again in the future

DR. EDWARDS: W are adjourned. Thank you
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1 all very much.
2 [ Wher eupon, at 3:50 p.m, the neeting was

3 adj our ned. ]
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