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P-ROGEEDI-NGS

(8:11 a.m)
CHAl RVAN RELLER: Good norning. |'mBarth
Rel | er, in the Dvision of | nfecti ous D sease,

Prof essor of Medicine and Pat hol ogy at Duke University
Medi cal Center, and Director of dinical M crobiology.
| would like to welcone you to this norning's and
this afternoon's Anti-Infective Advisory Committee of
the U S. FDA

W will begin this norning's neeting with
a conflict of interest statenent read by our Executive
Secretary, Tara P. Turner. Before that, however, |
would like to introduce or have the other panel
menbers introduce thensel ves.

W will start at the right and continue
around, but in addition to that, there are three
menbers of the Pediatric Subcommttee for Anti-
I nfective Agents, and after Dr. Gode, if those three
menbers who are not sitted at the table would please
come up to a mcrophone and introduce thensel ves.

W will start with Dr. Gol dberger.

DR GOLDBERGER | am Mark Gol dberger,
fromthe Ofice of Drug Evaluation IV, FDA

DR, ALBRECHT: Renata Al brecht, Acting

Director, D vision of Special Pathogen and | munol ogic
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Drug Products, FDA.

DR SORETH: Good norni ng. | am Janice
Soreth, the Division Director for Anti-Infectives at
FDA.

DR LEGGETT: Good norning. Jim Leggett,
| nfecti ous Diseases, in Portland, O egon.

DR. SUMAYA: Cro Sumaya, Dean, School of
Wrld Public Health, Texas A&M University System
Heal th Sci ence Center.

DR. GLCODE: Mm d ode, Pedi atric
I nfectious Disease, University of Colorado Medical
Center.

DR O FALLON: Judith O Fallon, Cancer
Center Statistics, Mayo dinic, Rochester, M nnesota.

DR ARCHER  Cordon Archer, Infectious
D seases, Adul t I nf ecti ous D seases, Virginia
Conmonweal th University, in R chnond, Virginia

DR RAM REZ: Julio Ramrez, Division of
| nf ecti ous D seases, Uni versity of Loui svill e,
Kent ucky.

DR TURNER Tara Turner, Executi ve
Secretary for the Conmttee.

CHAI RVAN RELLER: And could we have the
other three nenbers of the Pediatric Subconmttee cone

up to a mcrophone and introduce thensel ves, please.
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DR. FI NK: Bob Fi nk, Pedi atric
Pul monol ogy, Children's Hospital, in Washington, D.C

DR NELSON: Robert Nelson, Pediatric
Critical Care, Children's Hospital, Philadel phia.

CHAl RVAN RELLER:  Thank you very nuch, and
we |look forward to your participation in today's
di scussi ons.

DR EBERT: Steven Ebert, Infectious
D seases Pharmacist, Meriter Hospital, and d i nical
Prof essor, University of Wsconsin, Mdison.

DR BELL: David Bell, Assistant to the
Director for Antimcrobial Resistance, National Center
for Infectious D seases, at CDC in Atlanta.

DR CRGCSsS: Alan Cross, Division of
I nfecti ous Diseases, Uni versity  of Maryl and at
Bal ti nore.

DR PATTERSON:  Jan Patterson, |Infectious
D seases University of Texas Health Science Center,
San Ant oni o.

DR CHESNEY: Joan Chesney, Pediatric
I nfectious Disease, at the University of Tennessee,
Heal th Sci ence Center, in Menphis.

DR BENNETT: Jack Bennett, N H, Bethesda,
Mar yl and.

DR FLEM NG Thomas Fl em ng, Depart nment
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of Biostatistics, University of Wshi ngton.

DR WTTES: Janet Wttes, Statistician,
Statistics Collaborative, D.C

CHAl RVAN RELLER:  Thank you. Dr. Turner.

DR. TURNER.  Thank you. The Food and Drug
Admi nistration has prepared general nmatters waivers
for the follow ng special Governnent enployees: Julio
Ram rez, Steven Ebert, John Bennett, Jan Patterson,
Celia Maxwell, Cro Sumaya, L. Barth Reller, Al an
Cross, Gordon Archer, Janes Leggett, Jr., Joan
Chesney, Celia Christie-Sanuels, Janet Wttes, Robert
Fink, Richard Gorman, Thomas Flem ng, Robert Nelson
and Kathryn Edwards, who are attending today's Anti-
Infective Drugs Advisory Conmittee Meeting on the
proposed approach for selection of delta in non-
inferiority equivalence clinical trials.

And the inpact of this approach on studies
of anti-infective drug products, with a focus on acute
exacerbation of chronic bronchitis and hospital-
acqui red- pneunonia being held by the Center for Drug
Eval uati on and Resear ch.

A copy of the waiver statenents nmay be
obtained by submtting a witten request to the
Agency's Freedom of Information Ofice, Room 12A-30 of

t he Par kl awn Bui | di ng.
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Unli ke issues before a conmttee in which
a particular product is discussed, issues of broader
applicability, such as the topic of today's neeting,
involve many industrial sponsors and academ c
institutions.

The conmttee nenbers have been screened

for their financial interests as they may apply to the

general topic at hand. However, because genera
topics inpact on so many institutions, it is not
prudent to recite all potential conflicts as they

apply to each nenber

The FDA acknow edges that there nmay be
potential conflicts of interest, but because of the
general nature of the discussion before the comttee,
t hese potential conflicts re mtigated.

Wth respect to FDA's invited guests,
there are reported interests which we believe should
be mde public to allow the participants to
obj ectively evaluate their conments.

Dr. Ceorge MCracken, Junior., is a
researcher wth Bristol Mers Squibb and Abbott
Labor at ori es. In addition, he lectures for
d asxoSmthKline and serves as a scientific advisor
for dasxoSmthKline, Abbott, Bristo Mers Squibb,

Aventi s Pharnaceutical s, Bayer, and Johnson & Johnson.
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Dr. Joshua Metlay lectures and is a
scientific advisor for Aventis.

Dr. Col eman Rotstein  serves as a
researcher and has contracts and grant from Pfizer,
Merck, 1CCS, Schering, Weth, and Fujisawa. In
addition, Dr. Rotstein consults for Merck, Schering
Pfizer, and Pharmaci a. He also lectures for
Phar maci a, Pfizer, Bayer, Merck, and Fuji sawa.

In addition, we would like to note for the
record that Drs. Catherine Hardalo, David Shlaes,
Li anng Yuh, and Christy Chuang-Stein from PhRVA, Dr.
Francis Tally from Cubist Pharmaceuticals, and Drs.

Vi ncent Andriole, George Tal bot, Dennis Wallace, Louis

Ri ce, and John Edwards, Jr., from | DSA are
participating in this neeti ng as i ndustry
representatives, acting on behalf of regul at ed
i ndustry.

As such, these participants have not been
screened for any conflicts of interest. And | have
two announcenents. | just want to remnd the
participants that when you want to speak into the
m crophone, please pull the mcrophone towards you,
and press the button until the light turns on red.

And to be sure to turn it off when you finish

speaki ng.
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Also, if you wish to enter a statenment for
the record, comments on this neeting topic my be
submitted to Docket Nunber 98D 0548, Devel opnent of
Antimcrobial Drug Products, and there is a handout
that has been distributed at the front table. Thank
you.

DR ANDRIOLE: Barth, | have a comment to
make about Ms. Turner's introduction of the four of
us. W are here to represent the Infectious D seases
Soci ety of America and not any industry.

CHAl RVAN RELLER:  Thank you, Dr. Andriole,
and actually this is a great segue to asking you and
others from IDSA at the invited guest table to
i ntroduce thenselves. Could you start?

DR EDWARDS: | am Jack Edwards, from
Har bor UCLA | nfectious D seases.

DR WALLACE: | am Dennis Wallace, and |
am from Rho, Incorporated, in Chapel HIl.

DR. TALBOT: George Tal bot, Tal bot
Advi sors.

DR ANDRI OLE: Vince Andriole, Yale
Uni versity, and a previous nenber of this august and
dye infective advisory conmttee, and previous
Secretary of the Society, and President of the

Soci ety.
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And a person who was involved in the
gui deline preparations in 1988 to 1990, and the four
of us are here to represent the Infectious D sease
Soci ety of Anmerica.

CHAI RVAN RELLER: And al so at the table on
the far left, Dr. MCracken.

DR. MCCRACKEN: Geor ge McCr acken,
University of Texas, Southwestern Medical Center,
Pedi atric and Infectious D sease, but also a nmenber of
| DSA.

CHAl RVAN RELLER: Thank vyou. Tar a. W

have the facing table on the far right, and would Dr.

Tally begin, and then we will nove to his right. Dr.
Tal ly.

DR TALLY: Thank you, Barth. | am Frank
Tally, from Cubist Pharnmaseuticals, where | am the

Chief Scientific Oficer.

DR SHLAES: | am David Shlaes, and | am
here to today representing PhRVA, part of the PhRVA
gr oup. | run the infectious disease discovery
research group, in the therapeutic area, for Weth-
Ayer st .

DR, CHUANG STEI N: | am Christy Chuang-
Stein, Statistician, from Pharnacia Corporation, here

representing Pharmacia as wel | .
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DR METLAY: Josh Metlay, from the
Uni versity of Pennsylvania, from the Departnents of
Medi ci ne and Epi dem ol ogy.

CHAl RVAN RELLER. And lastly, Dr. Flem ng.

He was here earlier, and Dr. Tenple just joined us at
the table.

DR. TEMPLE: Bob Tenpl e, Associ at e
Director for nedical policy at FDA

CHAl RVAN RELLER: Thank vyou. W will
begin the presentation with opening coments from Dr.
Mark Col dberger, who is the acting director of the
Ofice of Drug Evaluation for the FDA. Mark

DR GOLDBERCER VW would like to extend
our wel cone to the advisory committee nenbers, guests,
consultants, and everyone else in the audience who is
here attending what has been a reasonably highly
antici pated event, | think.

Qur goal in having this meeting, which we
regard as the start of a process, is ultinmately to
ensure that we have antimcrobial therapy that is in
fact adequate to neet the broad range of therapeutic
chal l enges that we face, challenges that range from
routine infections, to very difficult to treat
infections illnesses, and of course sone of the

chal | enges having only been hei ghtened by sonme of the

SAG CORP
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recent events in our country.

To acconplish this, we obviously need to
consi der approaches to facilitate the devel opnent of
new antimcrobials, as well as to consider ways to
preserve the usefulness of those products that are
al ready avail abl e.

W regard this as the beginning of a
process. W are having today's neeting, tonorrow s
neeting dealing on issues related to the devel opnent
of antimcrobials for resistant indications.

As Dr. Turner noted, we have established a
docket, which I think will be open for the next four
nmonths or so to ensure that we get coments and
participation from the broadest range of individuals
and organi zations who are involved or interested in
the process of antimcrobial drug developnment and
i nfectious di sease.

W will be presenting sone questions for
di scussi on today, but again these questions are really
for discussion, and we wll not be asking for any
formal vote on them nor do we anticipate reaching any
decisions as the results solely of the discussions
t oday.

| think that we certainly recognize the

issues that and that it is inportant to consider the

SAG CORP
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resources required to performclinical trials, as well
as the types of information that we would |ike to be
able to get fromsuch studies, and at tines it appears
as though these two things, these two issues, have a
certain tension between them

And that is sort of the subject of nuch of
our discussion and | think some of the questions that
we wll be asking this afternoon. W certainly
bel i eve, and the FDA has |ong used this approach, that
the quantity and strength of evidence should take into
account the seriousness of the disease, and the
availability of alternative therapy, and again we
think that the questions we are posing, as well as the
subst ance of nuch of the discussion today, will focus
on issues like that as well

And | would like to thank everybody. W
are looking forward to a very interesting discussion
t oday.

CHAI RVAN RELLER: Thank you, Mark. Qur
next speaker will be Dr. Renata Al brecht, who is the
Acting Director, Dvision of Special Pathogen and
| mmunol ogi ¢ Drug Products as FDA.

And she wll speak to the "Historic
Perspective, Selection, and Inplications of Delta."

Dr. Al brecht.
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DR ALBRECHT: Thank you, Dr. Reller, and
good norning everyone. | would like to add ny words
of welcone to Dr. Reller and Menbers of the Conmttee,
guests, and col | eagues.

My task this norning will be to give you a
brief historical perspective on the selection of
Delta, and to talk about the inplications of Delta on
clinical trials and patient care. Next slide, please.

Many of you may recall that originally
this neeting was schedul ed for Septenber 13th of |ast
year, and in fact the neeting had been planned for the
better part of the year, but needed to be postponed
because of national events on Septenber 11th of 2001.

Di scussion of Delta and related issues,
however, continued in the intervening 6 nonths, and
resulted in tw letters being sent to clinical
infectious disease, which have been added to the
background material for this talk or for this neeting.

Menbers of the O fice of Drug Eval uation
IV had the occasion to have discussions wth
individuals from academa and representatives from
industry, and as a result of these discussions, we
have expanded the agenda to include presentations by
t hese groups.

| would like to speak on a few broad
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areas. One is the historical perspective on the role
that Delta has played in regulatory decision making,
and the procedures used to select Delta as outlined in
the 1992 points to consider docunent.

Then 1 would like to speak about the
impact of delta on clinical trials, and finally the
consequence that Delta has on patient care. Next
slide.

During nost of today's presentations there
will be detailed discussions on the definition of

Delta, as well as the scientific and clinical issues

inmportant in the process of selecting Deltas. So |
will not cover these in ny presentation.
Instead, | wish to address the question of

why is Delta inportant, and what role has Delta played
in the regul atory deci sion process. Next.

In general, the regulatory decision about
a particular product for a particular indication has
been that; if the Delta of the trial is nmet, the
indication is approved, and if the Delta is not net,
the indication is not approved.

There have been rare exceptions to this
pattern. For sone drugs and indications, the Delta
was net, but the indication was not approved due to

concerns about the drug safety. And in sonme exanpl es,
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the Delta was not met.

Yet, the indication was approved due to an
overall risk benefit evaluation of the product, and in
those cases the results of the trials were reflected
in the product |abeling. Next.

Thus, one may conclude that Delta has been
one of multiple inportant factors considered in making
a regul atory decision. Next slide.

So how do we select Delta? The selection
of Delta has been guided by the 1992 points to

consi der docunent, entitled, "d.inical Devel opnent and

Labeling of Anti-Infective Drug Products. Thi s

docunent is avail able on the FDA Cui dance Wbsite, and
is also included in the background material. Next
slide.

The 1992 points to consider docunent
suggested that the 95 percent confidence interva
approach may be used, and recommended that Delta be
based on the observed success rate. So as shown in
the green rectangles to the left, for a 90 percent
success rate, the recomended Delta is 10 percent.

For an 80 percent success rate, it is 15
percent. And for 70 percent the Delta is 20 percent.

And as seen in the rectangles on the right, the

corresponding sanple size is 142  patients, 112
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patients, and 83 patients per arm respectively. Next
slide.

The points to consider docunment also
stated that the design and conduct of clinical trials
was influenced by factors such as incidents of
infection, natural history of infection, realistic
nunbers of patients available for study, cure rates of
other; that is, control drugs.

In addition, one has to take into
consideration properties of the test drug, such as
phar macoki netic and pharnmacodynam c properties; in
vitro mcrobiology data, information from already
approved indications, and safety and efficacy data on
ot her drugs within the drug class. Next.

The docunent al so advi sed t hat
denmonstrating effectiveness is one part of the burden
of proof, and that a risk benefit profile for the drug
nmust be established.

The docunent also stated that there are
situations where the norbidity and nortality of the
illness under evaluation will dictate that an absol ute
difference in success rates wll be «clinically
unaccept abl e.  Next.

However, over the years the step functions

specified in the points to consider docunent
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persisted, while the other elenents were |ost, much
like the body of the N ke of Sanothrace remains, while
her head does not.

Therefore, the agency held an advisory
committee nmeeting in 1998, during which a draft
general statistical guidance was presented, and then
in February of 2001, the agency published a disclainer
to the points to consider docunent, stating that the
sliding scale nethod for determ nation of Delta was no
| onger used.

Both of these events wll be further
discussed by Drs. Lin and Brittain during their
present ati on. So in 2001 then, the agency started
putting together notions and plans for this advisory
committee nmeeting to allow for a public discussion of
the selection and determnation of Delta as Dr.
CGol dberger stated in his introductory remarks. Next.

As we hear the presentations on the
statistical and clinical issues for selecting Deltas,
it is inportant to keep in mnd the inpact these
decisions will have on clinical trials.

This is the sanme slide that | showed
earlier about the 95 percent confidence interva
approach suggested in the 1992 points to consider

document .
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This approach is famliar to industry, and
suggests the sanple size of around a hundred to 150
patients per Arm for nost clinical trials. However,
what if an alternative Delta is selected. Next.

For the sake of illustration, and also in
the interest of time, | am going to focus on the
i npact of selecting Deltas that are the sanme as or
smal | er than suggested in the 1992 points to consider
docunent .

So if one were to say that a Delta of 10
percent should be used for all studies, neaning that
the test drug could be no nore than 10 percent worse
conmpared to the control drug, the sane size for the
study with a 90 percent success rate remains at a 142
patients per arm

However, for a drug with an 80 percent
success rate, the sanple size would double from 112 to
252 patients per Arm and for a 70 percent success
rate, it would increase four-found, from about 83 to
approxi mately 330 patients per Arm Next slide.

And if one were to take an even nore
conservative approach and select a Delta of 5 percent
for a trial, the sanple size would increase four-fold
from 142 to 565 patients per Arm with a success rate

of 90 percent.
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For an 80 percent success rate, the sanple
size would go from 112 to 1,005, which is a nine-fold
increase; and finally if the study has a success rate
of 70 percent, the sample size would increase
approximately 16-fold from 83 patients to 1,319
patients per Arm Next, please.

So the clinical trial inplications of
Delta are the following. For a given Delta, the |ower
the success rate, the larger the sanple size. And for
a given success rate, the smaller the Delta, the
| arger the sanple size. Next slide.

This relationship is nicely illustrated
and summarized in this graph, and | would like to
thank Drs. Lin and Brittain for making this slide for
us. In this graph the X-axis represents the success
rate, and the Y-axis the sanple size, and the
di fferent colored bars represent Deltas.

And as one can see, going froma Delta of
20 percent, the light blue, to 15 percent, green, and
10 percent, a darker blue; and 5 percent, the yellow,
and t he sanple size goes up.

And the sanme pattern is seen as one goes
froma success rate of 80 percent, 70, 60, 50 percent,
and the sanple size for all of the Deltas do go up

So as we can see from these nunbers, the demands on
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202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

22

clinical trials and the inpact of these has inpact on
a variety of groups and stakehol ders.

For industry and investigators, there is a
time conmmtnent and a cost conmtnment of doing
clinical trials. And the larger the trials, the nore
time and resources they wll take. Clinical trials
i mpact physi ci ans, health care providers, and
pharmacists who rely on the availability of
information from such studies to guide their know edge
of drugs and use of drugs in patient care.

And clinical trials inpact patients. They
i npact patients as participants in clinical trials.
The larger the study, the nore patients need to
partici pate. And they inpact patients as recipients
of drug therapy.

Clinical trials and predefined Deltas
determ ne the extent of information that is available
when naking these treatnent decisions for patients.
So in conducting a clinical trial, if one accepts a
Delta of 15 percent instead of a Delta of 10 percent
as evidence of non-inferiority, the consequence may be
that the drug nmay be potentially 5 percent |ess
effective than a drug that would have been approved
with a 10 percent Delta.

And which also neans that an extra 5, 000
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patients may potentially fail therapy for each
hundr ed-t housand patients treated. Next slide.

But things are never one-sided. What i f

the Delta selected for a trial is small, so snmll as
to be wunrealistic, and then no clinical trial is
conduct ed.

Then in fact no clinical data are
avail able to guide patient treatnent. And even under
the 1992 points to consider approach, sonme diseases
wer e rarely st udi ed, i ncl udi ng endocarditis,
osteonyelitis, and neningitis.

So, in summary, the selection of Delta
inmpacts not just clinical trials and all parties
involved in clinical trials, but inpacts patients who
then use the agents approved on the basis of these
st udi es.

Sel ection of Delta raises a nunber of
i ssues and questions, and we would like the conmttee
and our guests to provide us with conmments on these
issues. As Dr. ol dberger said, we are not asking for
any votes on any of these topics today.

And in addition as Tara Turner said, we
are maki ng avail abl e Docket 98D 0548 for those groups
and persons who wish to provide us wth witten

comrent s.
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After this neetingy, we do plan on
reviewing these comments, and plan at |east one
followup advisory conmttee neeting, and plan to
summari ze the advice in updated gui dance docunents.
Thank you.

Thank you, Dr. Al brecht. W will next
hear from Dr. Robert Tenple, who is the Associate
Director for Medi cal Pol i cy, Center for Dr ug
Eval uati on and Research, at FDA

Dr. Tenmple will speak to us about Active
Cont r ol Non-Inferiority St udi es: Theory, Assay
Sensitivity, Choice of Margin. Dr. Tenple.

DR TEMPLE: Well, good norning. It is a
pl easure to be here to talk about one of ny favorite
subjects, which is active control trials and how to
i nterpret them

W have as an agency been interested in
this in a very long tine. | have been writing about
it since the early '80s, and we have hinted in
regul ati on since 1985 that equival ence trials presents
speci al problens, and have witten various guidances
for years about how to anal yze such trials.

Susan Ellenberg and | wote an article in

the Annals of Internal Medicine in Septenber of 2000

that discusses the theory of all of this. But
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probably the nost promnent docunent that we have
participated in is an International Conference on
Har noni zati on docunent called, "E-10, Choice of
Control Goup and Related Issues in dinical Trials,"
that was issued in 1997, | guess.

Just in case anybody doesn't know, a
little bit about what the ICH is, because this
represented a renmarkable degree of internationa
har nony. It is the International Conference on
Har noni zat i on.

And three regions -- the U S., Europe, and
Japan, mnade an effort to harnonize the technica
requirements for the marketing of drugs. Not the
approval decisions, but the technical requirenents,
wher e di sharnoni es appeared to be unnecessary.

They focused on what they called quality,
whi ch neans manufacturing control, and safety, which
means pharnftox, and efficacy, which nmeans hunman
ef ficacy and safety.

And produced a series of mutually agreed
upon gui del i nes. The partici pants in this
organi zation are the three regulatory authorities and
their respective nmanufacture organizations, such as
PhRVA for the U S

The or gani zati on devel ops gui dance
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docunments in the three scientific areas, and these are
then adopted nore or less uniformy in the three
regi ons, and sonetinmes as gui dance in the U. S

Sonmetines you need to change your
regul ations, and in the final stage, the guidances are
controlled by the three regul atory bodi es, and not the
phar maceuti cal organi zati ons.

And as | said, there is no attenpt to nake
the decisions to the sane. The ICH E-10 docunent,
which can be found on our website and the other
parties, is called "Choice of Control Goup and
Rel ated Issues in Cinical Trials.”

And it is actually a general discussion of
all kinds of control groups, including historical
controls, which it doesn't Iike very nuch. It
di scusses the ethics of placebos,and a wi de range of
ot her matters.

But it devotes particular attention to the
use of active control equivalents, sonetinmes called
non-inferiority designs. Not to dehumani ze them as
has been alleged, and to say that they can't be used,
but to describe their logic and their inferential
difficulties, and to enphasize the need for evidence
of assay sensitivity, which | wll describe in a

moment .
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Much of what follows is considered an | CH
E- 10, but that docunent discusses the issue of margin
and the distinction between ML and M2, which is here
called Delta-1 and Delta-2. and we actually tried to
call it that in the docunment, but it was considered
too statistical.

Anyway, it di scusses t hat rat her
mnimally, and so this neeting and others like it are
an inportant next step in all of this. Wen it cones
to denonstrating efficacy, there are two quite
di stinct approaches.

One is to show a difference between two
treatnents in a random zed trial, or for that matter
in an historical controlled trial. That shows the
superiority of the test drug to whatever the control
is -- placebo, active drug, or a |lower dose of the
same drug -- and that denonstrates a drug effect if
you show such a difference.

The second approach is to show that the
new therapy isn't worse or isn't nmuch worse than sone
of therapy. Showing simlarity to a known effective
therapy, and that 1is an inactive control, and
attributing the efficacy of the active control to the
new drug, and that in-turn denonstrates drug effect.

There is nothing wong with that |[ogic,
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but it poses certain problens, at |east in sone cases.

A non-inferiority trial, which 1is really what
equi val ence trials are, shows that the new drug i s not
wor se than the control by sone defined anount.

That anount being the margin, M or Delta,
and that amount can be no larger than the effect that
the active control would have had in the study. | f
you can't rule out a difference that |arge, then you
have not shown that the new drug has any effect at
all.

And | just want to enphasize that | didn't
change all of ny slides. M and Delta are
i nterchangeable terns. W are not so far froma tine
when the naive approach in active control trials was
in fact used, and in fact one can discover such a

naive use in the recent New England Journal of

Medi cine article, conparing coumadin and aspirin in
prevention of stroke.

The idea is that you conpare the new and
control drug, and if there 1is no significant
difference, then you declare the new and old drugs
equi val ent, and the new drug is effective.

The problemwith that is that increase in

variance all by itself -- that is, making the study
too small -- will lead to success. And that is now
SAG CORP
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wi dely understood. So what is done nowis that a non-
inferiority study specifies as a null-hypothesis that
the new drug is inferior by some margin, M and tests
this statistically.

So if the 95 percent confidence interval
upper bound for the degree of inferiority, that is,
the control drug mnus the test drug, is less than M
then the null hypothesis of inferiority is rejected,
and if it were greater than M then of course or then
t he hypot hesis is not rejected.

If the confidence interval is very wi de,

because the sanmple size is too small, the study wll
not declare non-inferiority. So it solves the size
problem But it doesn't solve what | wll describe as

the assay sensitivity problem

Any tine you do an equival ence or non-
inferiority trial there is a question. D d the active
control drug have an effect of the size expected in
the trial that you actually carried out.

That may not seem like a pertinent
guestion in many antibiotic settings, but it is in
lots of others, nost synptonatic treatnents. If the
active drug didn't have that expected effect, then
showi ng equi val ence or non-inferiority by the expected

margin -- and that is a typo there, sorry -- by the
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expected effect, that's neaningless, because the
equi val ent or non-inferior drug could have no effect
at all, and this study just is one that could not tell
anyt hi ng from anyt hi ng.

So if no difference greater than the
margin i s seen, does that nean that both drugs work or
that neither drug worked, and you have to know
something from outside the study to answer that
guest i on.

Assay sensitivity is a property of a
clinical trial, and it is the ability of the trial to
di stinguish effective from ineffective drugs. Assay
sensitivity depends on the effect size that you need
to detect. A trial nmay have assay sensitivity for an
effect of 10, but not an effect of five.

So you really need to know what the effect
of the control drug was in that study, and of course,
you are not neasuring it in an equivalence trial, and
so you have to learn it fromhistorical information.

So there is an unstated assunption in any
non-inferiority trial, which is actually nowadays it
is stated, but it used to not be stated, that the
active control was effective in the particul ar study.

That s, that the trial had assay

sensitivity, and that is not necessarily true for al
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ef fective drugs. It is not testable in the data
col l ected because there isn't any placebo group.

And it gives an active control study sone
el ements of a historically controlled study. Again, |
know that | am repeating nyself, but superiority
equal s efficacy as long as the control is better than
pl acebo, which is usually safe to assune.

And non-inferiority doesn't equal efficacy
unless assay sensitivity is present. Assay
sensitivity has to be deduced or assunmed based on
historical experience showing sensitivity to drug
effects, and that nmeans that it is usually possible to
di stinguish the control drug from pl acebo.

And then you have to do the study in a way
that doesn't mess it up. |If, for exanple, nobody took
the drug, then even an effective drug would not be
effective in a given trial

And it is inportant to make the new trial
as simlar as possible wth respect to patient
popul ati on and end-points as the trials in which the
active control was effective.

This is just an advert from three-arm

trials, where there is both an active control and a

pl acebo, which is nice if you can do it. So what one
component of deciding that a drug -- that a control
SAG CORP
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drug -- that a study has assay sensitivity, is to | ook
for historical evidence of sensitivity to drug
ef f ects.

That nmeans that well-designed trials
pretty regularly can distinguish the active drug from
pl acebo. Sensitivity of drug effects is an abstract
conclusion, and assay sensitivity is a conclusion
about a particular trial that takes historica
evi dence of sensitivity to drug effects, and adds to
it a proper study quality.

Now, many people don't appreciate this.
Wen you raise the issue of assay sensitivity, and
say, well, not every drug is effective against placebo
every tinme, and the next question is, well, why did
you approve a drug that bad.

And the answer is that is the best that we
can do. There is sone settings in which it is not
easy to distinguish drug from placebo. Sone of these
situations are very wel | under st ood, and
antihistamnes are very hard to show a difference
between drug and placebo, because the pollen blows
away, and then you can't see anyt hi ng.

And we know t hat studi es of
anti depressants, even the effective antidepressants

that we all know and | ove, fail a significant fraction
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of the tinme.

W have | ooked over several years, and in
about alnost 50 percent of well done trials, or
apparently well-done trials, and they are as done as
near we can tell, of effective antidepressants, can't
tell drug from pl acebo.

And no one yet knows how to choose a
popul ati on sanple size or design that would alter that
state and everybody would like to, because failed
trials are a burden for everyone.

And just a list of situations in which
studies of current drugs cannot be assuned to have
sensitivity to drug effects include depression
anxi ety, denenti a, synptomati ¢  congestive heart
failure, seasonal allergies, CGERD, which is the devi
to study. Systematic GERD, | nean.

It is post-infarction beta bl ockade, and
only about post-infraction aspirin, and only about 5
out of 35 studies have actually shown a benefit.
Post-infarction aspirin, only occasional studies show
an effect on survival, and the |largest study ever
| eaned t he wong way.

That doesn't nean that the drugs that are
approved aren't effective for these conditions. It

nmeans that you have a problemif you are going to do

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34

an active control trial, because you can't be sure
that the drug would have an effect in your particular
st udy.

It is always worth renmenbering that even
if sensitivity to drug effects does exist for a
therapeutic class assay sensitivity in a particular
study, can be undermned by a variety of study,
conduct factors, that give you a bias towards the
nul | .

That is, obscure true differences between
treatnents just to illustrate these. Poor conpliance,
and nobody takes the drug, and the drug can't tell
drug from pl acebo.

Too many cross-overs, and a popul ation for
one reason or another inproves very rapidly, and
spont aneousl y. On the other hand, a population that
is very resistant, and too nuch use of concomtant
nmedi cation that treats everybody independent of the
drugs so that you can't see a drug effect anynore.

Poor diagnostic criteria. You put the
wong people into the trial. Insensitive neasures of
a drug effect, and poor quality of measurenents,
m xing up the treatnent. Al'l of these things don't
necessarily affect variance very nuch, but they m ght

affect the treatnent size.
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It is also worth renenbering that what you
think you know about historical evidence really
applies only to trials of a particular design, and
different trials may or nmay not have that property.
Changes in these can effect the size of the active
control effect, and therefore one's choice of nargin,
or in f act even compl etely under m ne assay
sensitivity.

So the non-inferiority margin, or delta,
and conpletely equivalent terms, is the degree of
inferiority of test drug to control drug that the
trial is going to exclude statistically.

In other words, if you take the 95 percent
confidence interval for the difference between contro
and test drug, it has to be less than that margin
what ever that margin or delta is.

Qoviously the margin can't be any |arger
than the effect the control drug would be reliably
expected to have. And we will call that M1 or Delta-
1, and if M1 is the entire effect, the control drug
can be presunmed to have in the study.

And if Cmnus Tis greater than M1, then
the new drug has no effect at all. And it is always
worth renenbering that the choice of margin is very

critical for everybody, including regulatory agenci es.
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And if you allege that the control drug
has an effect on M1, and find that the control m nus
test drug is less than M1, then the test drug is
effective, which is what we want.

But if inthis trial you are wong, and it
really only had an effect size of half of M1, then
the test drug will not really have been shown to be
effective, and it will only ook at that way, and that
is why we worry.

The margin used in a trial could be the
entire effect of the control drug for many synptonatic
conditions. W are content to know that the drug has
any effect. But the margin chose could be smaller,
and we have been calling that M2, or delta-2, if
there were a clinical need to assure preservation of
nore than just sonme of the control drug effect.

That is, preservation of sonme fraction of
the effect of the control drug, or sone absolute
benefit. Choosing an M2 smaller than the whole
effect of the control may be inportant when the effect
is clinically critical. For exanple, nortality.

It mght then be 50 percent, which would
be 25 percent, and you wouldn't want to | ose nore than
25 percent of the effect of the control agent, or as

you will see, sonetinmes even |ess.
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Just to illustrate these, these are five
exanpl es. What you see on the left axis is the
difference in effect of what | have been calling C

mnus T, and there are five exanples, 1 through 5
across the top.

And the top dotted line is M1, and that
is the whole effect of the control drug, and M2 is
sonme snaller effect, because you want to preserve nore
than just any effect. And M zero is the line of
equi val ence.

I n exanpl e nunber one -- and this is the
point estimate, plus a confidence interval for the
difference between C mnus T. The drugs | ook about
the sanme, and the confidence interval is narrow, and
so you have shown that the effect is at |east M2.

And if that is what you were trying to do,
you are happy. In Nunmber 2, the point estimate is
somewhat adverse to the new drug, and the confidence
interval includes a value larger than M 2. So you
have not ruled out |oss as drawn here, say 50 percent
of the effect, although it does look as if it has sone
effect.

In M3, the point estimate is adverse to
t he new drug, and now the confidence interval includes

a value that is even worse than the whole effect of
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the drug. So in this case, you haven't really shown
that the drug does anyt hing.

Exanpl e Nunber 4 shows superiority to the
control drug and that is always good. And in the
fifth exanple, it shows a point estinmate that 1is
favorable, but the study is too small or sonething
else is wong with it, so that you haven't excluded a
| oss of all of the effect of the drug.

Just briefly, this wll be a point
di scussed | ater. In the past, and actually sone of
the original descriptions of non-inferiority studies,
the margin was chosen clinically.

That is, you decide how nuch difference
you were willing to accept, and you rule that out.
Wiere the effect of the drug is very large, which is
certainly the case in many antibiotic settings, and
certain highly responsive tunors, that is okay.

You don't have to worry about |osing all
of the effect of the drug, because it is very easy to
tell the difference between an effective drug and an
i neffective drug.

If you are |looking at urinary tract
i nfections, you don't have to worry about whether your
effect side is 10 percent or 20 percent. You would be

able to tell an ineffective drug from an effective
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dr ug.

So the only thing you are really
interested in is how nuch of that effect you are
willing to lose. That is, M2 becones the matter of
interest. In oncology, for many years, we considered
assurance that you hadn't |ost nore than 20 percent of
t he survival of the popul ation, an acceptabl e evi dence
of effectiveness.

The trouble with that was that the drugs
that were being used as the control drugs didn't have
an effective survival that |arge. So that what we
were ruling out in many cases didn't rule out the
possibility that the drug had no effect at all.

Anyway, that is going to be an inportant
di scussion later. So I won't dwell on it now, except
with this one slide. In many situations, the effect
is very large, and there isn't really a problem in
knowi ng what the historical -- in knowing that a tria
has assay sensitivity.

If acute Ilynphocytic |eukemia has a
conpl ete response rate of 80 or 90 percent, you don't
have to worry about ruling out a difference of 50
percent of that, or 60 percent. You are going to
worry about how nuch clinical difference you are

willing to accept, and so you are going to worry
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nostly about M2 or Delta-2.

Simlarly, for testicular cancer, acute
response to bronchodilators, anesthetic effects, and
even in the case of thronbolytics, a look at the
avai l abl e data shows that it is fairly easy to tell
whet her an active drug is -- to be sure that a drug is
active in a particular study.

But you know nore about this than | do,
but that that would be equally true for urinary tract
infections, neningitis, and lots of other situations.

One of the things you will talk about is how nuch
effect needs to be retained in situations where the
effect size is |arge.

And of course it is worth renenbering that
the very reason that you can't do a placebo control
trial is the reason for assuring that you are
preserving a good part of the effect of the contro
agent .

So, for thronbolytics, we have said that
you need to show that you are not -- that you have not
| ost 50 percent of the effect, and in certain cancer
drugs, we have asked for retention of 50 percent of
the survival effect, where that is a matter of a few
nont hs.

In adjuvant breast cancer, however, we
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have asked that you preserve at |east 75 percent of
the effect because one does not want to | ose nore than
25 percent.

This is in sone sense a practical
guestion, and one doesn't actually want to | ose any of
the effect of the control when it has an inportant
effect, but sanple size has becone rapidly out of
si ght when you try to do better.

Thronbol ytic trials show that you preserve
50 percent of the effect in 14,000 people, if vyou
wanted to preserve 75 percent of the effect, you would
get into the 70,000 range.

Again, as you wll hear, there are at
least a few situations where the effects of active
agents is not so large, hard to discern, and hard to
denonstrate. And when that's true, then a non-
inferiority design becones a problem and one does
have to think both about M1 and M2, and it may be
very difficult to use a non-inferiority design, and
t herefore pl acebo controls need to be consi dered.

One question is whether those wll be
ethical. So a brief word about ethics, which ICH E- 10
considers at sone |ength. That docunent clearly
di stingui shes between available drugs that prevent

serious harmand those that treat synptons.
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As a general matter, where an avail able
treatnent is known to prevent serious harm death, or
irreversible norbidity in the study population, you
really can't use a placebo control.

The only generally is a hedge because
sonmetines the drug is so toxic that people will reject
it anyway. \Were there is no serious harm however,
it is generally considered ethical to ask patients to
participate in a placebo control trial even if they
may be unconfortable, provided the setting is non-
cohesive, and that patients are fully informed about
avai | abl e t herapi es.

O course, it is also true that whether a
particul ar placebo control trial will be acceptable to
patients and i nvestigators is a matter of
i nvestigator, patient, and IRB judgnents. So it m ght
be ethical, but it mght be that no one would be in
it.

One question again, and this is just the
briefest introduction, but it nmay be possible to
design trials where it is inpossible or difficult to
specify M1 that random ze patients to drug and
pl acebo, and preferably with an active control as
well, and that allow early escape for any one not

doi ng wel I .
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For exanple, failing to respond by tinme-X
or something like that. Again, you will hear a great
deal nore about all of this. Thank you.

CHAI RVAN RELLER  Thank you, Dr. Tenple.

VW will next hear from the Statistical Team Leader
Dr. Daphne Lin, and Dr. Erica Brittain, t he
Statistical Reviewer for FDA on Statistica Issues in
Specification of Delta. Dr. Lin.

DR LIN Thank you, Dr. Reller. Good
nor ni ng. This is a joint work wth D. FErica
Brittain. W are going to present statistical issues
in specification of delta.

| am going to give the first part of the
talk, and later Dr. Brittain will cover the second
part. The outline of our talk. First, briefly, an
introduction to non-inferiority trials, and non-
authority margin; that is, delta.

Later I will give a brief introduction, a
brief history, of the reaction in FDA's anti-infective
drug product area. Later, Dr. Brittain wll talk
about the principles for determning Delta, and
difficulties in practice, and alternative design, and
finally a summary will be nade.

If there is a new drug, how can we show

the new drug has identical efficacy to the standard of
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the drug? A short answer is that we can't. And the
alternative availability in the clinical trial
statistically, we cannot prove the effect of
t reat ments.

So what can we do? The short answer is
that we nust allow for some potential difference in
efficacy, and that is Delta, the topic of today's
t al k.

So what is delta? ICH E-9 has a
definition of delta, which is that it is the [|argest
clinically acceptable difference, and it should be
smaller than differences observed in superiority
trials of active conparator

O Delta can be described as the |argest
acceptable line in efficacy between tests and the
active counter drug. For exanple, if we tried to
design a neningitis trial, then what is the [argest
clinically acceptable difference between tests and the
active counter drug?

W can design a non-inferiority trial to
answer the previous question. A non-inferiority trial
is designed to ensure that the new drug is not worse
than the standard drug by sone nmargin delta.

In the anti-infective drug product area,

in general, what defines treatnent effect as the
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absolute difference is the absolute difference of
percent cure rates.

For exanple, if an observed success rate
in control is 85 percent, and the observed success
rate of test drug is 75 percent, then the point
estimate of difference is 10 percentage points.

An in general a confidence interval around
this estimate of treatnment effect is used as the
primary analysis for non-inferiority trials. So what
is a confidence interval?

The 95 percent confidence interval for the
difference in success rate between two drugs neans we
are 95 percent confident of that. Now the true
difference in efficacy between these two drugs is
contained in the confidence interval

Next, let nme give you tw exanples to
illustrate and how to use the 95 percent confidence
i nterval to interpret the result from a non-
inferiority trials.

The first exanple is if a trial of two
hundred patients per Arm designed with a delta of 10
percent, and if the trial results shows the success
rate of the test drug is 88 percent. Control drug, 90
percent, and if the point estimate of the difference

is mnus 2 percent, and the 95 percent confidence
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interval along this point estinmate is between m nus
8.6 and the 4.6 percent, and in this exanple, since
the 95 percent lower limt is no less than 10 percent
-- I"msorry.

So in this exanple, which can concur the
test drug is non-inferior to the contour. The second
exanple is simlar design with a trial of 200 patients
per Arm with 12 percent.

However, in this exanple, the tria
results show the success rate of test drug is 84
percent and control drug 90 percent, and the point
estimate of the difference is mnus 6 percent.

And the 95 percent confidence interva
falls between mnus 13 and the 1.1 percent. And in
this exanple, since -- |I'm sorry, | just don't know
how to operate this.

So in this exanple, 95 percent lower limt
is less than 10 percent, and so we concur that non-
inferiority is not denonstrated. Fromthese exanpl es,
we can see that the decision of non-inferiority
depends not only on the success rate of test and
control drugs al so depends on how Delta is chosen

There are two objectives in non-
inferiority trials, and the first objective is that

non-inferiority indirectly determne if the test drug
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is better than pl acebo.

And it directly determnes if the test
drug is simlar to the active control drug. So we
need to choose delta appropriately to achieve both
obj ecti ves.

Next, the history of the history of a
selection in FDA's Division of Anti-Infective Drug
Products area. As Dr. Al brecht nentioned in her talk
in 1992, points to consider in her docunent used the
staff step function approach

This slide shows the relationship between
Delta and the success rate described in the points to
consi der docunent. Choice of delta only depends on
t he success rate. If the success rate is greater or
equal to 90 percent, delta is 10 percent.

If the success rate is in the 80 percent
range, delta is 15 percent. if the success rate is in
the 70 percent range, delta is 20 percent. Since this
is a step function which can lead to problens of
interpretation, and if a few outcomes are changed,
then a different standard will be used for eval uation.

For exanple, if +the success rates is
changed from 80 percent to 79 percent, and delta wll
be changed to 15 percent to 20 percent. Since delta

in points to consider has been chosen primarily based
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on success rate, it did not take into account the
seriousness of disease and the consequence of
treat nent val ue.

And whether delta was small enough that a
drug with no efficacy could neet the standard was not
consi der ed.

In addition, as | described previously,
this step function appr oach has undesi rabl e
statistical properties. Anot her concern. If the
active control armand the delta are not appropriately
chosen, then the so-called "Bio-Creep phenonena nmay
happen.

And that is that if trials over tine used
progressively less effective control arns, and the
delta is not appropriately chosen, then they are
already in attenuation of efficacy.

For exanple, if Drug 1, with a success
rate of 70 percent, is used as an active conparator to
conpare with the new test drug Nunber 2, wth a
success rate of 60 percent, and if a delta of 20
percent is used, then in this case, Drug 2 is not
inferior to Drug 1.

And if later on there is another test
drug, Test Drug Nunber 3, and if Drug Nunber 2 is used

as an active conparator, and if a delta of 20 percent
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is still being used, then we m ght approve a drug with
a success rate of 48 percent, which is much |ower than
t he success rate of Drug Nunmber 1.

Anot her case, and the worst case scenari o,
how about if the placebo rate is here, and that is
that we mght have another drug which is not nuch
different fromthe placebo.

In July of 1998, on the advice of the
conmttee, we have discussed that, and the choice of
delta should reflect many inportant clinical factors,
such as historical cure rate with and w t hout therapy,
risk associated with treatnment failure, and advant ages
and di sadvant ages of study drug.

In addition, in "98, on the advice of the
committee, we also proposed that when delta is chosen
for sinple size conmputation, it should be clinically
relevant, and since delta wll be picked based on
clinical issues, it may need to be indication
specific, and they are sonme special situations for
individual indications when delta my need to be
chosen on a case by case basis.

In addition, we also encourage sponsor to
di scuss the choice of delta with the Medical D vision
during protocol devel opnent. And a sponsor should

provide the rationale for selection of control arm
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The  CPMP, count er part of the FDA
published a guidance on the evaluation of anti-
bacterial nedicinal products in 1997. And this
gui dance reconmended a delta of 10 percentage points
for common non-serious infections.

But it needed to be snaller for very high
cure rates. Al so, this guidance recomended the
choice of delta should be based on the clinica
judgnent, and it is based on a mnimum clinically
rel evant difference, and should be justified in the
pr ot ocol .

For the past two years, we have worked
with sponsors on a case-by-case basis to specify
del t a. In February of last year, a disclainmer was
added to the points to consider docunent, stated that
the step function approach has been phased out, and
the choice of delta should follow the I1CH E-10
princi pl es, and there is a need to establish
standards. This is the end of ny talk.

Next, Dr. Brittain wll talk about a
general principle for selection of delta. Thank you
for your attention.

DR BRI TTAI N Ckay. So, now what? Here
is aroad map for the rest of the talk. | amgoing to

be tal king about principles for determ ning delta, and
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these are going to be based on the ICH E-10
principles, and then the very real difficulties in
practi ce.

This is the hard part; how you apply this
in practice, and this is where we need your advi ce.
Then | will nention alternate designs, a sunmary, and
| also want to say that one of ny nmain goals here is
to get across the idea that the choice of delta is not
a technical matter, but actually one that potentially
i npacts patients.

Agai n, to denonstrate efficacy, t he
experinental drug needs to be better than placebo, and
in sone settings, it should have simlar efficacy to
the existing therapy, and so we want to choose a delta
to assure that both of these goals are net.

Here is an inportant quote from the E-10.

This design, "is appropriate and reliable only when
the historical estinmate of the drug effect size can be
wel | supported by reference to results of previous
studies of the control drug."”

So what does this nean? W nust know with
good precision the nmagnitude of the advantage of the
active control drug over placebo in the setting of the
clinical trial

Now, 1in practice, as D. Tenple was
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talking about, if the advantage is very large, the
precision of this estimate probably won't matter. On
the other hand, if it is potentially nodest, the
precision is critical.

And the sort of wunfortunate corollary of
this is the active control that is based on a single
trial with borderline efficacy, we are going to have
poor information about the magnitude to support a non-
inferiority trial.

So here is sonme inportant principles from
the E-10. First, a delta could based on both
statistical reasoning and clinical judgnent; and,
second, it cannot be |arger than the advantage of the
"active drug would be reliably expected to have
conpared with placebo in the setting of the planned
trial."

And it goes on to say that we wusually
choose delta to be even snmaller to ensure that some
clinically acceptable treatnment benefit is maintained.
This is a very artificial exanple, but | hope that it
wi |l convey sone inportant concepts.

Say we actually knew the true success rate
of the placebo was 70 percent, and the true success
rate of the active control was 85 percent. So the

difference between 85 and 70 is 15. So that is the

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

53

advant age of the active control over placebo.

One could choose a delta of 15 percent,
but you could not use a delta larger than 15, because
a drug that has no efficacy has too high a chance of
bei ng successful .

And then you mght say, well, | don't want
to have a drug that is down near the placebo rate. |
would like to keep it up closer to that 85 percent
rate. So maybe you would want to preserve half the
benefit and have a delta of 7 percent.

And then sonebody el se might think, well,
in a particular situation we don't want to |ose much
of the benefit of the active control, and then you
woul d want a delta of 3 percent.

The main point here is that you can't go
bi gger than 15, and there mght be -- there are al
sorts of infinite choices of delta smaller than 15,
dependi ng on the objective.

And we have been using this approach to
delta as a two-step process and have found this way of
| ooking at it very useful.

W first determ ne a conservative estinmate
of the advantage of active control over placebo, the
delta one; and this is data based. And then we sel ect

the largest clinically acceptable difference between
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the active control and the experinental drug, and we
call that delta two, and that is judgnment based.

And then the smaller of these two val ues
would be the delta that we would use in the non-
inferiority trial. So what is this benefit of active
control over placebo.

You could define that as a true success
rate of the active control, mnus the true success
rate of the placebo in the setting of the clinical
trial.

In other words, by how nmuch is the active
control better than placebo in the non-inferiority
trial setting if the placebo were actually present.
And again | want to enphasize that this is based on
hi storical data.

And it is not a judgment. It is not a
choi ce. At sone level there is a right answer. W
may just have trouble finding out what it is. And
again it is not that critical to get it just right if
the benefit is very |arge.

So why did | say conservative estinate?
el |, E-10 says delta, quot e, should reflect
uncertainties in evidence on which the choice is
based, and shoul d be suitably conservati ve.

The problem is that if the delta is
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overesti mated, the chance of concluding efficacy when
the new drug is no better than placebo is too high

So if we are going to err at all, we want
to err on the side of underestimating the benefit. So
what this nmeans is that we have poor historical
i nf ormati on.

W are not going to use our best guess of
the estimate. W want to use sone snallest of the
reasonabl e values. | know that | am being very vague
here, partly because even in the statistical conmunity
there isn't agreenent about exactly how to do that.

kay. So what is the best information for
estimating the benefit of the active control, the
delta one? The best case would be if you had a whol e
bunch of placebo control trials, with exactly the sane
design that you want to use in the non-inferiority
desi gn.

W just -- | don't think there is any
situation that in anti-infectives that neets that
situation. Sort of halfway down this list would be if
you have nultiple placebo control trials, but not with
t he same design that you would want to use in the non-
inferiority trial, and naybe not with the same design
t hat the others have used.

And then at the bottom would be the
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observational data, and antidotal data, and this
obviously is not the best situation, but again if we
are talking about Ilarge treatnent effects, it is
probably fine.

But the case that in a way is the nost
interesting case for anti-infectives, what if we have
sonme placebo control data in the literature, but there
is some problens with it.

The trials are old, and so antibiotic
resistance that is taking place in the neantine
changes in clinical care nanagenent nay nean that the
values in the old trials aren't that wvalid or
rel evant.

The proposed active controls nmay not be
studi ed because these trials were old, and there may
not be very many of them and so we would not know if
the treatnment effect is consistent.

And very inportantly, there are probably
differences in entry criteria, assessnent criteria,
the timng of the assessnents, and the popul ations.
So as wonderful as these data are conpared to having
no information, we have to take the data with a big
grain of salt.

So how do we then cone up with an estinmate

of this delta one with this situation, and we don't
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know. W are hoping that you can give us sonme advi ce.

So the bottom line for estimating delta one is we
want to use historic data, preferably from placebo
control trials with simlar designs as possible as the
upcom ng non-inferiority trial

The bad news is that in anti-infectives,
your historic data is often poor, and maybe poor for
good reason because of ethical constraints in doing
pl acebo control trials.

But the fact that the data is not there
makes it hard for us to cone up with this conservative
estimate. And again the good news is the precision of
this is probably irrelevant for those indications
where the benefit is known to be very |arge.

So again let ne take you back. This was a
two step process, and we are just talking about step
one, the determnation of the westimte of the
advant age of active control over placebo, delta one.

And the second step is the acceptable | oss
from active control delta tw, and delta is the
smal | er of these two conponents. Now, the selection
of delta two is going to be the primary concern for
the majority of anti-infective indications probably.

| want to enphasize that unlike the delta-

one, which really is pretty nuch a statistica
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decision, this delta one, because of the clinically
acceptable loss, is not. It is really a clinical
judgnent of the |argest acceptable difference between
active control and the new drug.

It is a difference that is such that it is
so inportant clinically that it nust be ruled out, or
you could think of it as a borderline value between
just barely acceptabl e and not acceptabl e.

So what is inportant to think about?
Certainly the consequential treatnent failure. | f
nost err study failures are deaths or very serious

norbidity, you would probably want to use a smaller

delta two.

If treatnment failure <can be easily
reversed or addressed, we could be nore lenient. And
then this is an inportant way to look at it. It is

kind of obvious, but if in fact the true loss in
efficacy of the new drug fromthe active control drug
were say five percent, if a hundred-thousand patients
used the new drug i nstead of the active control, 5,000
extra patients would have failures than if they had
used the active control drug and so on.

And if the true loss is 10 percent, then
there would be 10,000 extra patient failures. You

could kind of go down the right side and say what is

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

59

the worst case scenario that we could accept, and then
see what delta would correspond to that.

Then there is another issue to think bout
with the clinically acceptable loss, and it is a
little nmore subtle, and | kind of call it clinical
trial reality.

It is clinical trials that measure the
abstract concept that we mght be thinking about in
our m nds. For exanple -- and this would be one
exanple of a clinical trial reality. And for those
i ndi cations where there are going to be patients in
the studies who do not have disease, and where the
i ndications are hard to diagnose the di sease exactly.

Say in a <case where the treatnent
difference anong patients with a bacterial infection
were 12 percent, and a case with patients without a
bacterial infection is zero. So if you had a 50-50
mx in your trial, the treatnment difference that you
shoul d be neasuring woul d be six percent.

So if you had selected a delta of 10
percent, you may end up concluding the new drug is
sufficiently efficacious. But notice that in the key
popul ation the patients with the bacterial infections,
the treatnment difference was actually greater than 10

percent .
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So we have to think about -- we can't just
think about the clinically acceptable loss in an
abstract way. W need to know about how or what you
are actually neasuring in the clinical trial. And
there are other factors that can dilute treatnent
effects as wel |

So, in summary, for the selection of the
clinically acceptable loss, certainly the consequence
of t r eat nent failures is primary in this
consideration. And then the potentially |arge inpact
on patient care.

And then we have to be careful about these
clinical trial realities, and again | want to
enphasi ze that unlike the delta one, this conmponent,
the clinical judgnent is really the primry judgnent.

Now, for a long tinme we have been thinking
about selecting for each indication its own delta, and
this would provide regul atory consistency, but we want
to acknow edge that even once we have finally decided
what the delta should be for each indication, we are
not going to be done, because we are going to have to
stay vigilant because we could have the bio-creep
problemthat Dr. Lin nmentioned.

And that if we could keep changing the

active control, and that the delta may not be snall
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enough. And then energing resistance on other
tenporal changes can dimnish the efficacy of any
active control

So we are going to have to stay on top of
this unfortunately. You are going to hear a | ot today
about consequence to sanple size. When you assune
that the cure rates are the sane in the active contro
and the new drug, when you cut the delta in half, your
sanpl e si ze quadrupl es.

One other inmportant thing to nention
though is that is the newdrug, if it is reasonable to
assune that the new drug is slightly better than the
active control, the sanple size can be sharply
reduced.

For exanple, in this particular case, say
you are using 80 percent power and you were using a
delta of 10 percent. | f you assunmed that both cure
rates were 80 percent, you would have about 250 in a
gr oup.

But if you assuned that the new drug cure
was just a little bit better at 82 percent, your
sanpl e size would be cut by one-third. So what is the
bi ggest chal | enges? And we have plenty of chall enges
for you.

The biggest challenges are indications
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where the treatnment effect is potentially nodest, but
not precisely known, and on sort of the flip side
serious indications where we may be pretty confortable
that there is a large treatnent effect, but there is
low incidence, and so it is hard to do the kind of
size studies that we mght want to do.

Now, superiority designs nmay offer an
inmportant alternative to the non-inferiority design
particularly in the first case. They can provide
stronger evidence, and it in sone situations wth
smal | er sanpl e size.

So the question is can they be done
ethically. The early escape approach that Dr. Tenple
mentioned is sonmething that we have been thinking
about for quite sone time, and | know that it was
di scussed in the previous advisory commttee on a
titus nedia, and a few people brought this up as a
possi ble situation for a titus nedia.

But the question is whether it is ethical,
and this is applicable probably only to a handful of
our indications, the | ess serious ones, or potentially
appl i cabl e.

But these are big indications in terns of
nunbers of mllions of prescriptions a year. So these

are inportant indications. The two arns, experinmental
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versus placebo, the key elenent is that patients are
seen several days after baseline, and at that tinme if
a blind assessnment shows no inprovenent, the patient
is considered a failure in the analysis, and then the
therapy is swtched.

Now, this is ethically consistent with the
way and see practice of nedicine. So if you are
confortable with wait and see, you can be confortable
with this.

A variant of this would be an early escape
with three arns, where you would add the active
control arm and obviously that would be the nost
i nformati ve design

| just wanted to nmention other superiority
designs. | just want to encourage people to consider
superiority designs, even though the non-inferiority
design has been the mainstay in this area for so | ong,
we think it would be inportant to you to open to
consi dering ot her designs.

One design could be like the placebo add-
on design, where the existing drug -- one armis the
exi sting drug, plus the new drug, versus the existing
drug, plus placebo, which answers the question does
the new drug have benefit in the presence of the

exi sting therapy.
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And a question would be | abel i ng
inplications with that design. But the dose response
design versus |ow dose situation, superiority to some

conparator, or perhaps some conbi nati on of these.

Ckay. I want to nove back to sunmmarize
the selection of delta, the big picture. Agai n,
choice of delta inpacts patients. If delta is

incorrectly chosen so that it is greater than the
advant age of active control over placebo, patients may
end up getting drugs with no benefit, while being
exposed to toxicity, and there is potential for
devel opnment of resistance.

And even in those situations where we are
not so concerned about the placebo rate, there is
still potential benefits of using snaller deltas.
Potentially, nore patients are cured overall and there
are higher survival rates, and subtle, but inportant,
differences are detected that mght not be detected
wi t h bi gger deltas.

O course, other consequences of this, of
the smaller delta, would be larger and | onger studies
which may inpact drug devel opnent, as of course we
wi || be hearing nore about today.

And as a final slide here, as an absol ute,

delta must be smaller than the conservative estimte
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of the advantage of the active conparator over
pl acebo,a nd the challenge here is that we really do
not have very good historic data to know what that
advant age i s.

And so we really need your advice about
how to handl e that, and then using clinical judgnent,
we may want to increase delta further to rule out
important |oss in efficacy.

And again we need your advice in
determining what is an inportant loss in efficacy.

And finally that superiority designs can play an
inmportant role in sone settings. Thank you.

CHAIl RMAN  RELLER Thank  you, Dr .
Brittain,and Dr. Lin, and to the other speakers this
norning for their insightful presentations. Are there
any questions from the committee specifically on the
material presented thus far? Yes?

DR FINK: | guess ny question is that in
terns of the issue of bio-creep, which |I think is an
i nportant one, could a propagation of errors analysis
be applied to this data if one could define an initial
gol d standard?

Propagation of error analysis is comonly
used in nore defined settings, such as manufacturing

or in physical chemstry, but it doesn't seemlike it
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would be inpossible to apply it potentially to
bi ol ogi ¢ systens.

CHAI RVAN RELLER: Thank you, Dr. Fink
Drs. Lin or Brittain? Dr. Al brecht, any coment?

DR ALBRECHT: In reviewi ng and approving
of new drug products, we don't actually have gold
standards that would apply in this case.

CHAl RVAN RELLER: Dr. Tenple.

DR TEMPLE: In a lot of situations, what
you are looking at is hazards ratios where you are
very worried that you don't know what the actual rate
of the untreated condition would be.

It seens to nme, but | don't really know
the field very well, that in antibiotic treatnment that
you might set a mninumresponse rate that woul d apply
to whet her you count the study at all.

If you were dealing with urinary tract
infections, for exanple, and you had a 60 percent
response rate, you mght say, oh, well, that is not
typical, and you would throwit out, and it just would
be a null study, and you would insist that it be 80 or
85, or whatever you are famliar with

That m ght prevent bio-creep to a degree.

I don't know how that relates to propagation of

errors.
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CHAI RVMAN RELLER:  Dr. Bennett.

DR BENNETT: | wonder if | could ask Dr.
Brittain to clarify sonething, and that is the early
escape with three arns that she alluded to. One arm
woul d be the control drug, the active control, and the
ot her new drug, and do | assune the third arm woul d be
a placebo, because if you have got an early escape
cl ause, you wouldn't want to then go to placebo woul d
you?

DR. BRI TTAI N This is the early escape
pl acebo design, and what | was saying in the two arm
study is that it is the new drug versus placebo. The
three arm version of that would be new placebo and an
active control

And the idea being again that after maybe
two days after base line, patients are determned to
see whether they have inproved or not. And if they
are not inproved, they would be put on other therapy.

In other words, no one could stay on a
drug that wasn't working for them for nore than two
days.

DR TEMPLE: You have to introduce a tine
el ement into those kinds of studies. It isn't total
response rate, because everybody is going to respond

bef ore you are done. It is how many responded three
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days or five days, or whatever, or time to response,
or sonmething like that.

CHAI RVAN RELLER  Dr. Leggett.

DR LEGGETT: Just a historical question
and a couple of things. Have we actually seen
evi dence of bio-creep, and have we -- and by we | nean
you or the society, or the Europeans, or the Japanese,
have we actually seen cases where the step function
has resulted in retrospective analysis of saying, oh,
| wish we hadn't done that, or is this all still
hypot heti cal / t heoretical ?

CHAI RVAN  RELLER Dr. Brittain and Dr.
CGol dber ger

DR BRI TTAI N I just want to add one
comment. | think the worst case of bio-creep is when
you can't see it, when you don't know that it is
there, and that is the nost insidious formof it.

CHAl RVAN RELLER: In listening to this
norning's presentation, the |language is remarkably
simlar to some of the dilemmas faced in the practice
of evi dence- based nedi ci ne, evidence based on
regul atory process.

And the best avail abl e evidence, which may
not be ideal, and then plus experience, and then after

the break we will hear the experience conponent from
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industry, and infectious disease practitioners, to
blend these together to try to come to a full and
compl ete discussion with all perspectives presented.

So that the agency and other interested
groups over time can cone to a reasonabl e approach,
though not necessarily a perfect one, wth a
continuing evolution of the evidence on which these
deci si ons can be based.

Dr. Soreth, you had a conmment before we
take our 15 m nute break?

DR SORETH: To answer further Dr.
Leggett's question about whether or not we have
evi dence, hard evidence of bio-creek. | think there
is one approval that we took a nunber of years ago
that illustrates this.

It was a drug, Mnul, used as a single
dose for the treatnment of cystitis in wonen, and there
were three trials submtted in that package. Two,
whi ch conmpared the use of that drug, with 7 days of
ciprofloxacin and 10 days of bactrim in which the
drug proved itself to be inferior to those treatnents.

And a third trial in which Mcrodatin or
Ni trof urantoi n was chosen as the conparator, and which
equi val ence was shown. The product |abel gives the

results of those clinical trials, and so hopefully
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one, a prescriber would understand where it fits in
the spectrum of treatnents for urinary tract
i nfections.

But | think that could be -- that is an
illustration of having a drug on the market that is
inferior to other treatnments, and equivalent to
anot her.

CHAl RVAN RELLER: W will reconvene at
9: 50. Thank you.

(Whereupon, at 9:40 a.m, a recess was
taken and the neeting was resuned at 10:02 a.m)

CHAIl RVAN RELLER. W will begin the second
hal f of this norning's presentations wth a
presentation on the Medical Perspective: Bacterial
Meningitis, by Dr. George MCracken.

DR MCCRACKEN: Dr. Reller, Conmttee
Menbers, Ladies and Gentlenen, the title of ny
presentation is evaluation of antibiotic treatnent of
bacterial nmeningitis, an increasing challenge.

At the outset, | want to repeat that what
was nmade, the comment that was nade originally at the
outset of the neeting that the reason for presentation
-- and you can see that | amgoing to touch briefly on
fl uoroqui nol one, and there is a protocol in front of

the FDA for gatifloxacin therapy in nmeningitis.
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| hope to be the principal investigator if
it is approved, and thus have potential or conflict of
interest with regard to that, and I am an advisor to
Bristol-Meyers Squibb, and several other conpanies
that were nentioned to hel p devel op drugs.

| would take sone issue with the coment
that | speak for conpanies. | speak for no conpany.
The conpanies provide noney to institutions where |
speak, but there is a difference in howthat is said.

So f I uor oqui nol ones are com ng to
pedi atrics, whether we like it or not, and | have sone
reservations, but for sone conditions it is critical
and bacterial nmeningitis is one of those.

So why fluoroquinolone therapy for
bacterial neningitis? WlIl, increasing resistance of
pneunococci is a problemworl dwi de and these drugs are
active, at |east the newer generation conpounds are.

They have expanded coverage agai nst nany
of the neningeal pathogens, including colifornms, and
it can be used in a sinplified reginen of a step-down
fromlV to oral in some settings, in which this would
be feasible.

And it certainly penetrates well and has
superior or at |east conparable bactericidal activity

in spinal fluid. Next slide.
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Now, how do we study a drug for bacterial
meningitis? The first step is in a rabbit nodel of
meningitis, which has been used for many, nany years,
for nore than 25 years, and we are able to apply the
phar macogenetic and pharmacodynamc principle of
rel evance, which for the fluoroquinolones is area
under the curve, and over the MBC, and not MC, but
MBC.

W want cidal activity, and we apply this
to spinal fluid, and we adjust the reginmen in order to
achieve a dosage that has concentrations in plasnma or
serum that are conparable to those in adults, and the
actual amount given to the animal is irrelevant to
what we use in humans.

It is only to achieve that concentrati on,
and then we think the reginmen in order to achieve the
AUC over MBC, and that would be optimal. Now, we can
pretty nmuch predict what that would be when you | ook
at dosing intervals, and half-life those, and then we
can predict from that what the dosage wll be in
humans, in infants and chil dren.

So | am going to show you now the next
step in which we |ooked at one drug, which was
trovafl oxacin just recently published in the January

of the Pediatric and Infectious Disease Journal, in
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whi ch we eval uated trovafl oxacin, and conpared to the
conmparator, which was ceftriaxone, wth or wthout
vanconyci n.

The dosages was exactly what was predicted
from the animl nodels. Now, we had chosen a 20
percent difference in proportions as the end-point
which we were achieving in clinical results.

It was a multi-center trial of 30 centers,
in 11 different nations, and it could not be perforned
in the United States because we don't see enough cases
of the disease.

And we had desired to have 284 eval uable
patients. W enrolled 311 patients, and the study was
st opped because of the concern for liver toxicity in
adults, but it was not observed in infants and
chil dren.

But because of that concern, we stopped
the study at 311, and 65 percent of the patients were
eval uabl e, which gave a total of 203 at the tine of
the end of therapy, 203 patients, which was
under powered then for even a 20 percent difference in
proportions.

However, there is inportant |essons to
learn from this study that apply directly to any

consideration of a drug in the future. Here are sone
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of the denographi cs.

The age is conparable by 2-1/2 years, and
that is about reasonable for infants and children.
Synpt ons. The nunber of days to enrollnent, 3.1 and
3.2, is long, because the standard deviation, you can
see, is broad.

And there were at least three institutions
in the study from other countries in which the del ay
in diagnosis was 4 to 6 days, and the outcone in that
group was clearly inferior, and that is a probl em when
you go outside the country, that the duration of
illness is often | onger.

Approxi mately 40 to 50 percent of patients
received prior antibiotic therapy, and by definition
they could receive no nore than one dose. But let ne
remnd you that one dose intermuscularly of
ceftriaxone wll sterilize the spinal fluid of
meni ngococcus di sease in nany of the patients.

And in those that it does not sterilize
it, or any drug, we know that it drops the |og
concentration of bacterium CSF, a study that we did in
the '70s, Bill Feldman and others, that showed clearly
a tw log drop, even with oral anpisone, with a nunber
of the different agents.

So if you drop the log concentration, a
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drug is going to |ook easier because you are dealing
with many 10 to the 4, or 10 to the 5, on adm ssion
with the study drug; conpared to 10 to the 7, which is
the average concentration in spinal fluid of
bacteri um

Looking at etiologic agents, it is
reasonably distributed, but et ne remnd you that we

really want to see Strep pneunoniae. That is the nost

difficult to treat, and it is the one that is
resistant, and we see that it is not always easy to
get, and it is not going to get easier.

Meni ngococcus s nice to have, but
anything works for that disease, and so it doesn't
tell you nuch. If a single dose of a sulfonam de
works for a bacteriologic cure, | am not going to be
too interested in whether a conparator works to an
experinental drug, because they all work for that.

So it is a very inportant consideration.

Now, here is t he clinical and
m cr obi ol ogi ¢ end-points. Now, renmenber we chose a 20
percent difference in proportion, and by the FDA
standard of 10 percent, the trovafl oxacin would have
| ooked inferior.

Now, there are two m stakes here. Thi s

should be mnus 2.9 percent, and this is mnus 4.8
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percent. So they are all mnus here, tilting against
t rovaf | oxaci n.

You can see the 95 percent confidence
l[imts do not exceed the 20 percent, but clearly the
10 percent it does. So, does this nmean that
trovafl oxacin in this particular study was inferior to
t he conparator, which was ceftriaxone, with or wthout
vanconyci n?

| don't think so, and let ne explain why.

First of all, look at bacteriologic success, and |
ask you a sinple question. What is the purpose of
antibiotic therapy for bacterial neningitis? To
eradi cate the bacteria. It does nothing el se.

So, bacteriologic eradication, 98 percent,
mnus than 1 percent, very tight bounds. There were
eight patients who had a delay in bacteriologic
er adi cati on. And 6 of those 8 had poor outcone,
totally expected.

Now, let's look at the ITT analysis. The
| ast was for protocol. And here we encounter sone
probl ens. You can see here at the end of the therapy
there was clearly a big difference. Now, why is that?

Wll, if you look at the designation,
clinical success, and then cone down and say 13

patients were considered clinical failures. Those 13
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patients were in two centers in one country outside
the United States.

And 11 were in the trovafloxacin arm and
two were in the ceftriaxone arm And nine had
haenmophilus neningitis. All 13 had immediate
sterilization of their spinal fluid.

And 11 of the 13 had followup at 5 to 7
weeks, and at 6 nonths, were considered nornal. And
yet they were called clinical failures, which we had
to designate. And that is because the investigator
had a concept of what was expected.

It wasn't correct. Subdur al effusions
were called failures, and subdural effusions are part-
and- par cel of meningitis and portend no poor

prognosi s, and have no bearing on prognosis.

So it must be very -- when you go outside
the country to do these studies, it becones very
difficult. W had an oversight conmttee of non-

i nvestigators in the study.

W chose not to act on this because the
drug was not going to be used agai n anyways, and so we
decided to show all the data, and not elimnate those
patients, but it represents an inportant point to
consi der.

This one shows the adverse event profile,
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and the only significant difference was in abdom na
pain, and nore common in trova. | would point to the
joint abnormalities which we foll owed.

This is at 5 to 7 weeks, but even
following out to six nonths, there is no difference.
In fact, it was a little higher in the ceftriaxone
group. Next slide.

There are many restrictions on performng
studies of antibiotic therapy for neningitis, and the
first and nost inportant in the United States, and in
any developed country, is the developnent of the
conj ugat e vacci nes.

They have been a blessing. W don't see
haenophi | us di sease in the United States. | have seen
on neningitis as of Menorial Day, 1999. That was the
| ast case.

Now we have pneunococcal vaccine, a
conjugate vaccine, and it has been in the United
States for two years, alnbst two years now Wth the
i npl ementati on of these vaccines throughout the world
with time, we will wvirtually elimnate haenophilus,
whi ch we have where it is used.

And certainly it wll reduce, if not
el i m nate, pneunococcal. Probably not elimnate. At

| east 50 percent of the patients are pre-treated, and
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| told you what the issue is there. It drops the
concentration or will sterilize if ceftriaxone is the
drug adm ni st er ed.

The necessity to have large nunbers as
required by the FDA for a 10 percent difference in
proportion is sinply not possible. A requirenent for
a clinical end-point, rather than a bacteriol ogi c end-
poi nt, I think is not reasonable any |onger,
particularly when you understand what the effect of
antibiotics are in bacterial neningitis.

And of ~course we know the |ogistical
problens performng studies anywhere, but nost
especially outside the United States. However, it is
necessary to have study centers outside of the United
States, outside of North Anerica.

But to have those, we nust do them we
must enroll them we nust conduct the study in the
following ways. This is ny opinion, and | feel very
strongly about it. It nust be FDA approved obviously.

W  nust have participation of u. S
centers, and nost especially t he princi pal
i nvestigator. They nust have his center or her center
involved. | RB approval in all centers.

I nforned consent for every patient. And

there nust be a prelimnary investigators neetings.
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Everyone there to go over word by word the protocol
for approval.

Now, the next tw slides we can skip
because they were covered beautifully before ne, and
probably nuch nore authoritatively. Let's just go to
t he sanpl e size estinates.

Now, we are talking about an 80 percent
response rate, but let nme remnd you as we nove
outside the country, and we go to devel oping nations
for these studies, 80 percent is not going to be the
end point.

| just reviewed a study from Malawi, 582
patients with neningitis, and 40 percent response
rate. Now, that is because of underlying conditions
obviously, and this beconmes a very inportant point,
mal nutrition, HYV, other conditions, have inpact on
t he out cone.

So 80 percent is really a little high now,
and | am going to use nulti-center trials. And we
knew that from the Trova study. Nevert hel ess, let's
just take 80 percent.

And we know that the evaluation rate is
actually 65 percent, and may even go |ower than that
because of prior treatnent. It is becone very conmon.

So if you use 80 percent, 10 percent difference in
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proportions is over a thousand patients.

If it is 15 percent across the board, then

65 percent evaluation, and it would be 462. If it is
20 percent, 262. So it shows you the range. | can
tell you in a sinple word that there will never be a

meningitis study where 500 or nore patients need to be
enrolled. It is sinply not possible. Next slide.
There is one paper |ooking at equival ence
and random zed control trials of therapy for bacterial
meningitis. It has not been published, but will be in

our journal, the Pediatric Infectious D sease Journa

sonetine this hear by Kryson and Kenper, from the
Uni versity of M chigan.

They | ooked at 25 trials since 1980, and
all of these trials clainmed equival ence anbng contro
and investigational drugs. Only two studies were
designed to test true equival ence.

And 24 had sufficient sanple size to
exclude a 20 percent difference in case fatality rate,
and three trials could exclude a 10 percent
di fference. Proving therapeutic equivalence will be a
chal  enge. Next slide.

So the potential problens with enrolling
centers from outside the United States, mainly in

devel opi ng nations where these conjugate vaccines wl|
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not have been instituted yet.

And even in sone that were in the
Trovafl oxacin study that were large contributors to
the trial are now using the conjugate vaccines. The
probl ens include non-adherence to the protocol, and
nmoni toring issues, and severity of illness.

And let me remnd you that at |east a
third, if not nore, will have underlying conditions in
children, which will inpact outcone.

Performng appropriate audionetric and
psychonetric evaluations, conplete followup is often
difficult. There is no system and no infrastructure
to be able to do that.

There will be larger percentages of
meni ngococcus haenophi | us cases, and | ower
pneunococcal , and of course storage of specinens. So
let me again go back to what | think is the essentia
poi nt here. An antibiotic has only one effect; to
eradi cate bacteria from the CSF, and we can very
obj ectively nmeasure that.

And we have found in the nultiple studies
that we have done that they follow the prediction from
t he ani mal nodels beautifully. Next slide.

This just shows a further breakdown from

the trovafl oxacin study that | showed you. So that in
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18 to 36 hours, this was the difference trova versus
ceftriaxone. Very close. This should be a mnus 1.5
per cent .

The bounds are very tight, and at 72
hours, even closer, very tight bounds. So this was a
very objective end-point, and | think should be
consi der ed t he primary endpoi nt in bacteri a
meni ngitis.

It is not to say that there shouldn't be a
clinical harmto that as well. Now, | made a point
earlier that the eight children in the trova study who
had delayed sterilization, 6 of those 8 had poor
out cone, death or severe sequel ae.

W knew that and it is based on many
studies, and this sunmarizes nmany of those studies
and shows that the positive or rather negative
bacteriologic cure or positive culture at 18 to 48
hours and is on average is 8 percent, with a range of
2 to 23 percent, depending on the antibiotic.

And in a study that we |ooked at here, we
| ooked at four control trials in Dallas. W had a 6.7
percent positive culture at 18 to 48 hours. These are
all significantly different.

A higher rate of neurologic abnormalities

at discharge, 45 versus 19 percent, and 45 percent in
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those with delayed sterilization; and at follow up, 41
versus 13 percent.

So a very big difference, and so one of
the determnants of clinical outconme is bacteriologic
response. So, in summary, the critical end-points for
assessing bacterial nmeningitis, and the antibiotics
for bacterial neningitis, are the follow ng.

One, bacteriologic eradication at 18 to 30
hour s. It validates the data in animl studies.
Again, in ny estimation, this should be the prinmary
end point. We obviously nust study tolerance and
safety, and clinical outcones should be evaluated at 6
weeks and 6 nont hs.

The end of therapy is not very inportant,
and 6 weeks and 6 nonths is by far the better end
point. However, let ne again point out that clinica
outcone is very subjective. There are many vari abl es,
many variables that determne clinical outconme that
have no bearing on which antibiotic was used.

These include duration of illness, and
eti ol ogy, severity of illness at the tine of
adm ssion, fluid and electrol yte bal ance, availability
of intensive care managenent, underlying conditions,
just to nmention a few

They are all independent of the antibiotic
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given. However, the one determi nant that is objective
and does influence outcone is eradication of the
pat hogen.

M/ suggestion is to enroll approximtely
300 patients to distinguish a 20 percent difference in
proportion, and this is currently achievable using
many centers outside the United States.

It will also provide enough patients to

determne tolerance and safety, and of course

bacteriol ogi ¢ success. A 10 percent difference in
proportions currently, and in the future, is not
f easi bl e.

It cannot be acconplished in the type of
setting in which we now have to study bacterial
meningitis, because of the availability of conjugate
vaccines and other factors that | have nentioned.
Thanks very nuch for your attention.

CHAIl RMAN  RELLER Thank  you, Dr.
McCracken. At the end of the presentations, and this
afternoon, we will have anple tine for questions and a
t horough di scussion of all of the issues presented.

Qur next speaker is Dr. David Shlaes, who
will give the industry presentation for PhRVA Dr.
Shl aes.

DR SHLAES: H, and thank you very mnuch.
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My name is David Shlaes, and | am presenting PhRVA
today. Just a little bit about ne. | spent 16 years
in academ c nedicine, working mainly on antim crobial
resistance, but also treating a fair nunber of
patients in a Veterans Adm nistration Medical Center
with infectious diseases.

So t oday I am representing t he
Antimcrobial Wrking Goup of the Pharnaceutical
Research and Manufacturers of America. Next slide,
pl ease.

This group offers a forum for exchange of
scientific informati on anong PhRVA conpani es, and our
deep commtnent to anti-infective drug products. It
provides industry's scientific perspective in response
to proposed rules, draft guidances, and relevant
issues affecting anti-infective drug products. Next
slide.

In our working group, there have been a
| arge nunber of conpanies involved. W have had prior
nmeetings with the FDA and a nunber of tel econferences
and other neetings within our Antimcrobial Wrking
G oup. Next slide.

Today | want to cover three topics, and
just a little background on the antibacterial clinical

trials and the selection of delta. | mpl i cations of
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the delta in antimcrobial developnent, including a
nunber of wunintended consequences | think, sone of
whi ch have al ready been di scussed.

And then | would like to present a nunber
of alternative proposals that one coul d consider going
forward. Next slide.

So the key or bottom line nmessages that |
will try and support during the talk are what in our
view is the current system for designing clinical
studies and registering anti bacterial drugs has worked
wel |

In fact, we recognize that there is al ways
room for inprovenent here, but in our view this system
has worked well, and a lot of the considerations that
you are hearing about today are nmainly theoretical
ones.

What you are also hearing is that a single
approach for all anti bacteri al dr ugs, for al
indications, is unlikely to be an optinmal one because
of the differences in patient populations, variability
from one patient population to another, and even
within the population that you are studyi ng.

Clinical studies nust be feasible as you
just heard from Dr. MCracken. The sanple sizes nust

be practical. W have to be able to get these studies
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done in sone reasonable period of time for a variety
of reasons.

And also we need to be able to do studies
that direct our attention to areas of public health
need, sonething that we will talk about nore tonorrow.

Now, one of the nmajor ways that we can address the
worry about bio-creep is in choice of conparator

And | would say in the exanple that Dr.
Soreth cited that this may have been just a probl em of
choice of conparator and poor study design, rather
than actual bio-creep related to statistical concerns
around the delta. So PhRVA' s proposals are offered in
this context. Next slide.

Now, there are a few differences conparing
anti-infective drugs with drugs in a lot of other
therapeutic areas. First of all, in the case of anti-
infectives, we can get considerable information about
activity against targeted pathogens from our in vitro
testing, fromanimal nodels, and from pharnacoki netics
and phar nmacodynam cs.

And this is sonmething that is not shared
by many other therapeutic areas. W do carry out
trials with rigorous design, usually using an active
control.

And it is inmportant to keep in mnd that
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t he magni tude of efficacy observed in a given study as
you have already heard varies with the severity of the
pat hogen, or of the infection rather, the specific
pat hogens that are involved, and a variety of other
condi ti ons.

And therefore within any given popul ation
there is going to be a certain variability. Next
slide.

Now, the approach of the FDA throughout
the '90s as you have heard is the followng.
Regul atory approval has been based on evidence from
multiple clinical studies, typically from multiple
i ndi cati ons. So in nost cases, there are two well
controlled clinical trials for each indication.

The evidence nust show that the success
rate of the new drug is reasonably close to the
success rate of an active control statistically; that
is, that the new drug is not inferior to the control
drug by nore than a predeterm ned anount.

And that is the delta essentially, and the
mai n assessnent is to conpare the |ower bound of a
two-sided 95 percent confidence interval on the
difference in success rates for the new drug, versus
the active control, to a pre-specified Iimt, or the

delta. And this was explained actually by Dr. Tenple.
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Next slide.

This just shows again the step functions
to remnd you as explained in the FDA's 1992 points to
consider, which we think is still a very reasonable
way to approach clinical trial design actually, where
we have a sliding scale of delta, with a cure rate.

This does allow for reasonable tria
sizes, varying with severity of infection and cure
rate. Next slide.

One of the mmjor nerits of the step
function is that it recogni zes that one size does not
fit all. So that there is a smaller margin when
conparative success rates are higher, and therefore a
hi gher hurdle for new treatnents, conpared with very
effective controls.

The step function recogni zes the nagnitude
and variability of the success rate to establish non-
inferiority criteria. |t recognizes the need for both
statisti cal and cl i ni cal aspects of ef ficacy

eval uati on.

It supports st udy desi gn usi ng
realistically achievable sanple sizes, which | think
as you have heard is a clearly I mport ant

consi der ati on.

And the approach in fact has been used
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effective for a decade of drug devel opnent, and we as
you heard earlier, | don't think anybody is aware of
any evidence that newer agents approved to treat
serious i nfections, especially t hose i nvol vi ng
resi st ant pat hogens, are | ess ef fective t han
previ ously approved products.

This is just a list of sone effective
products that have been devel oped and approved sine
the early 1990s using this approach, and again | don't
think there is evidence that this approach results in
t he approval of inferior products. Next slide.

Now, there are sonme inplications of a
smal ler delta, and | would like to go through a few of
t hose. Clearly, there is an increased tine to drug
avail ability.

So that if you carry out a trial, for
exanple, in the exanple that Dr. MCracken nentioned,
where if you carried out a neningitis trial for a 10
percent delta, even at an 80 percent power, that tria
mght last for 5 or 6 years, if you could do it at
all.

And the question is would the conparator
that you chose at the start of that trial be rel evant
at the end of 5 or 6 years. Is that relevant? So

there was a question about the validity of a trial
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being carried over a nunber of years, and this adds
further to the inherent wvariability in a given
i nfectious disease indication.

And the other problem is the increased
nunber of investigators that are required, which gives
anot her source of variability. So basically what you
get is a smaller delta, larger sanple size, increased
devel opnent, tine, costs, and variability.

And as Dr. MCacken also nentioned,
frequently increased nunbers of investigators outside
the United States, because you sinply cannot gather or
enroll the nunber of patients that you need to enrol
for many of these trials within the United States
al one. Next slide.

And | won't go over this because Dr.
McCracken covered this in great detail. Next slide,
pl ease.

So what do you gain by reducing the delta?

If you have a control cure rate of 85 percent, and a
new cure rate of 75 percent, you run a 90 percent
powered study with 120 available patients per group
and two trials, powered at 50 percent delta; and the
risk of incorrectly concluding non-inferiority is 2.7
per cent .

Therefore, | think in this design there is
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very little risk of approving non-inferior products.
So I am not sure how nuch advantage you get by
reducing that delta to 10 percent.

The other thing that | will point out is
that a ot of the exanples that have been shown today
assuned an 80 percent beta power trial.

If you run an 80 percent beta power trial,
at a 10 percent delta, your chance of falsely
concluding inferiority is about 30 percent, and nost
of us in the PhRVA group wouldn't run such a trial
Next slide.

So di sadvantages will require considerably
| arger sanple sizes. It is wunrealistic for some
indications in patient populations, and there is a
disincentive therefore to develop new antibiotics,
particularly for indications wth inherently |ow
success rates.

You just heard about neningitis, but that
is not the only one. There are a variety of others,
where you have seen very few clinical trials in the
| ast decade.

Endocarditis, osteonyelitis, and those are
negl ected areas because of already statistical design
requi rements. The other problemis that by increasing

the trial size, you could potentially unnecessarily
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expose patients to investigational treatnments for
| onger than what m ght be otherw se required. Next.

An increased cost and tine will further
di sadvant age i nvest nent in new antibiotics and
conpany's portfolios relative to other therapeutic
ar eas. W are already seeing this, and fewer
conmpani es will be devel opi ng new anti bi oti cs.

Because of this, there is a risk that
existing drugs will continue to be used in lieu of a
constant pipeline of new drugs, and even if there is
an invest so that we get new drugs that delay an
availability, we will continue to put pressure on the
existing drugs just because of the increased
stringency of the trial requirenents.

And obviously the fewer new anti-
infectives will be exacerbated by the current trend in
i ndustry towards dis-investnent in anti-infective R&
infrastructure

And this all leads to public health
consi derations, which I think we have to keep in m nd.
And we nust have an ability to respond to these public
heal th conditions going forward. Next.

Just to point out that anti-bacterial
drugs are already disadvantaged in the R& portfolios

of the pharmaceutical industry. The reason for that
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is that the antibacterial drugs are usually intended
for short duration of use for acute diseases, unlike
an anti-depressant, which you take for a very long
time; and an anti hypertensive, which you take forever,
et cetera.

The size of pati ent popul ation is
relatively wunpredictable and can vary dramatically
from year to year, depending on the indication. And
as | pointed out, an economc justification wthin
conpanies is stronger for the devel opnment of drugs in
ot her therapeutic areas.

So this therapeutic area is a therapeutic
area wWthin the industry that always sits on the
brink. It is always on the brink, and it doesn't take
much to push it over the edge. Next.

So what PhRVA would like to suggest is a
nunber of alternatives. One is to continue to use the
step function approach until an optinal alternative is
agreed upon, and we think this basically works.

As | pointed out, the conparator agent
shoul d be a consensus standard of care and this shoul d
t hereby address concerns about bio-creep in our view

And for indication specific deltas, a consideration
of the seriousness of the disease, the variability of

the response rate, and the feasibility of conducting
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the trials, nust be undertaken for each indication
Next slide.

There are several options. One could
conduct two independent Phase Ill trials with a delta
of 15 or 20 percent for each trial, which essentially

is included in the step function as it stands now.

There is a low risk of incorrectly
including non-inferiority in this case. One coul d
conduct two independent Phase II1 trials, one |arger

and one snmaller, with a conbined analysis or Mta-
anal ysis, providing a power of 95 percent, and a
conbi ned sanple size using a delta of 10 percent to
assess non-inferiorities. So you could achieve an
anal ysis in that way. Next slide.

One could analyze results of trials by
conmparing the |ower bound of a one-sided 95 percent
confidence interval on the difference in success rates
for new drugs, instead of wusing the two-sized
confidence interval, and this in fact was suggested in
the I CH E9 docunent.

Anot her approach would be to use the FDA' s
gener al equi val ence definition for sel ected
indications, and I will show the nosocom al pneunonia
one on the next slide.

So this is just to summarize the genera
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equi val ence for nosocom al pneunonia, where you woul d
use one well controlled trial and an absolute clinica
success rate of new drug no nore than 5 percent in
absolute terns, less effective than an agreed active
conpar at or agent.

And this requires at least 80 patients in
each arm and clearly well-defined patients, and this
sample size in fact, in neasure of equivalence,
descri bes an 80 percent power design and a 20 percent
del t a.

This would be quite feasible, and we
believe we could do these trials in nosocom al
pneunoni a, and they would be valid. Next slide.

Now, we agree with a lot of the previous
speakers, in terns of alternate designs for diseases
where there may be placebo effects, such as acute
bronchitis, acute exacerbation of chronic bronchitis,
acute otitis nedi a.

Peopl e have tal ked about a so-called rapid
cure design, where again you could do a 50 patient per
arm study, and evaluation at sone tinme point, and we
chose day four to five year, but it could be 2 to 3,
or whatever the tine point is, to show that active
treatnent provides a two-fold increase in success

rate, conpared to pl acebo.
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And then a no inprovenent would be
failure, and then failures are treated with open | abel
anti biotics. Also, a tine to cure design, where a
pl acebo controlled study is done to denonstrate a 50
percent reduction in tinme to synptomresol ution.

Qoviously, this would have to take into
account the severity of infection wthin these
specific indications sonehow But these are
approaches to getting placebo designed, pl acebo
controlled, trials, and some indications for not
serious infections.

So, in summary, PhRVA recognizes the
medi cal need for discovering developnent of new
anti bacterial drugs. | think nobody nore than ne.
PhRVMA conpanies’ welconme and rely on informative and
realistic guidances to provide the |atest thinking of
FDA and its advi sors.

This is terribly inportant to us because
it allows us to know the path forward in the
devel opment of new drugs. W are planning a workshop
for industry, FDA, [|IDSA and other stakeholders, in
order to define clinical and statistical standards
consistent with efficient developnment of safe and
ef fective anti bacterial drugs.

And we hope that this will be part of the
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process of comng to consensus on how we can @o
forward from here. And | think that is all that |
have to say. Thank you very nuch.

CHAl RVAN RELLER ~ Thank you, Dr. Shl aes.
Qur next speaker with an industry presentation will be
Dr. Francis Tally. At the conpletion of Dr. Tally's
presentation, and before the IDSA presentation,
would like to have questions directed at the first
three speakers, if there be any, including Dr.
McCracken's presentation for him Dr. Tally.

DR TALLY: Thank you, Dr. Reller. I
would like to thank the FDA for inviting nme to
participate in this advisory conmttee neeting. Wat
| am going to talk about to day is the biotech
approach to this topic.

The difference between big Pharma and
bi otech is that biotech conpanies usually focus in one
area, and doesn't have the |uxury of having several of
the areas to support the research structure in the
devel opnment group i nvol ved.

We al so have a | ower threshold for getting
drugs into developnent, but we need to have a
t hr eshol d. And we have strong influences to have
frequent dialogue with regulatory bodies so we can

take the nost focused path in achieving a registration
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of our drugs, because we don't have the luxury of

studying eight different indications.

Wiat | would like to do today is give a
view from our perspective. The discl ai mer about
conpanies is on every slide, and | am the chief

scientific officer of Cubist Pharnmaceuticals.

But like David, | had a 15 year history in
the academc world, studying a nunber of different
drugs, and like Vince Andriole, was on the comittee,
the |SDA-FDA Committee, back in the md-1980s to
ear| y-1990s.

| then went into industry and first worked
in big pharma, and had the pleasure of registering a
|arge drug for resistant infections with piperacillin
or tazobacam and al so doi ng sone di scovery.

And for the last seven years, | have been
at a small pharnaceutical conpany or biotech conpany,
and we are currently developing a drug for the
treatnent of serious G ampositive infections.

The majority of antibiotics devel oped over
the |last several years, or last 40 years, have been
broad spectrum drugs, and we have had a nunber of "ne-

too" drugs in the sanme area, which | know has brought
up a problemw th devel opnent.

But now we are |ooking at different drugs
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that we have both broad spectrum and narrow spectrum
and it is going nore towards the narrow spectrum W
also have oral and/or 1V, and there are special
problens when you have an IV only drug with the
practice of nedicine in the United States, and now we
are seeing the sane problemin Wstern Europe.

And finally you wll see existing --
nodi fication of existing drugs, but what the big
effort now in research is to devel op novel classes of
drugs wi th novel targets.

And | will touch on that a little nore
tonorrow in the resistance discussion. But | am
listing some of the drugs here, and a couple that have
been recently approved -- quinopristin, dalfopristin
and i nezolid, representing an old cl ass
streptogram ns, and a new cl ass, the oxazoli di nones.

On the other drugs that have been from
existing classes, Weth and David's shop has
ti gecucone. and we have dal bavancin and oritavancin,
whi ch are anal ogs of gl ycopepti des.

And ertapenem that Merck had approved was
t he pharmacol ogi cal advantage of an inportant class of
dr ugs. The other new classes we see are daptomnycin
and telithrontin.

The details of some of the drugs in
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devel opnment to cover both VRE and MRSA are listed on
this slide. | am not going to go into the details.
It is in the handout.

But what | would like to do is to | ook at
what justifies in 2000 the devel opnent of new drugs.
First, you have to have m crobi ol ogical superiority.
| think the days of a lot of "me-too" drugs in the
same area are over.

And particularly wth mcrobiol ogical
superiority is going through resistance, and we wll
talk a lot nore about that tonmorrow.  You could | ook
for pharnmacol ogi cal advantages, and clearly one a day
carbapenem that Merck just got approved is an
i nprovenent in therapy patients.

And so ease of admnistration, and finally
safety advantages are always |ooked for at different
cl asses of drugs. There are a nunber of different
drugs around, and the only reason that | put this
slide up is there are sone cephal osporins com ng al ong
with MRSA activity.

And so | think you will be seeing a couple
of these drugs cone down to see whether or not they
can hold out for MRSA, because as you wll see
tonorrow, one of the main problens we have in the

future is at MRSA.
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We have heard a | ot about protocol design,
and | think the drug's characteristics actually
dictate in protocol design. Specifically, spectrum
and distribution of drug is going to dictate what
clinical indications you use.

You heard about the PK/PD guides to
therapy, and they are just guides, because we need
al so dosing studies. And a preclinical safety profile
is whether or not you are going to have this drug
devel oped for broad indications and outpatient, or a
restricted drug for use in serious infections.

W have heard a | ot about superiority and
non-inferiority today, and | think superiority trials
are very limted in anti-infectives, probably to the
out-patient oral drugs that David Shlaes just talked
about, and sone areas.

But in sick patients in hospitals where
you have a known nortality rate, superior trials using
pl acebo are not possible. And that's why we do the
non-inferiority trials for al nost al | of t he
antibiotic trials for serious infections.

And | think there are a lot of data out
there in the serious infections where we can | ook at
rates. Finally, in considering these infections, you

have to consider whet her the infection is a
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nmonom crobi al or pol ym crobial .

M/ scientific area was in the study of
m xed anaerobic infections, and depending on the type
of infection, it presents a nunber of different
chal | enges on control agents, and covering all of the
infecting flora, because if you don't cover all of the
infecting flora, you will have a higher failure rate.

And this is particularly true when you are
pi cking the conparative agents to prevent the bio-
creep that we have heard about. And it really
di ctates the conparative agents.

If you look at the narrow sel ection rate,
such as conplicated skin and soft tissue, with Staph
aureus, and Goup A beta strep, are the nmain
pat hogens.

W have very selected therapy in that
particul ar area, depending upon whether you have an
MSSA, or MRSA. And so it is either an anmoxicillin or
vanconycin, and that is what you are limted to.

But when you go to conmmunity-acquired
pneunonia, or nosocom al pneunonia, because of the
diversity of pathogens that you see in this disease,
you run into a much different problem

And when you run into this problem in

different countries, you are also running into
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different types of patients, which we have recently

seen.
| ndeed, in conmunity-acquired pneunoni a,

you have Gram positives, and G am negat i ves

atypicals, intracellular, cell wall mnus, and so

there is a whole host of therapies that could
conpl i cate your choice of conparative agents.

It is simlar in nosocom al pneunonia, but
it is much nore limted because of the predom nance of
Staph aureus and G am negatives, and with the high
nortality rate that you see in these groups of
patients.

Wen we are looking at trial design, to
prove non-inferiority, you are |ooking at blinding.
Everybody would like the Holy Gail of random zed
per spective doubl e-bli nded studi es.

However, w th narrow spectrum drugs, you
run into problens in your conparative therapy, and in
t he conpani on therapy for the potential pathogens that
are not covered by a narrow spectrum drug.

| covered that a couple of years ago in
one of the I CAHC neetings. You can get around sone of
those by investigative blinding, and it is not quite
as good as doubl e-blinding, but still you can come up

with dialogue with regulatory authorities to establish
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a well controlled study.

pen | abel studies are reserved for end-
poi nts which are hard m crobiol ogi cal end-points. You
keep the m crobiologist bl i nded, but not t he
physi ci an.

W have heard a trenendous anount about
sample size today of the patients enrolled in your
study, and it is driven by delta. | don't have any
nunbers in ny slides. | was trusting that everybody
in front of me would have beaten that to death, and |
am pl eased that they have.

W are looking at 95 percent confidence
| evel s, and then project efficacy rates, and we have
heard a |l ot about that. And finally we are | ooking at
end- points, be it mcrobiological or clinical.

And we heard from Dr. MCracken about the
importance of the mcrobiological end- poi nt in
meni ngitis. W have also heard about the challenges
wi th when you have a small delta.

In challenges of selecting a delta, you
can look at is it better than placebo, and that is a
superiority trial. It just requires a nonitoring
board because i f you reach t he statistica
significance that the drug is working better than the

pl acebo, you should stop the trial
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Li ke the Pharnmaceuti cal Manuf acturer's
Association opinions that David just presented,
think the seriousness of the infection affects the
del t a.

You can look at mld infections, severe
i nfections, or noderate infections, or severe
i nfections, and you want to see that the drug is equa
to the standard of care, and this is the concept of
bi o-creed.

Qutside of the people in this audience,
you really have to define what bio-creep is, and |
think with serious infections that you want to sel ect
t he best therapy.

| am going to skip bio-creep because
everybody knows what it is, and the fear is that we
will approve a drug that is no better than placebo
and | think that was nicely presented by the
statistical group fromthe FDA

And | think that it is inportant -- and
one of the things that has to be developed -- and I
woul d agree with David' s recommendation, is that we
should try and wope out the bio-creep that has
occurr ed.

And | know of a couple of other bio-

creeps, particularly in inpetigo, and cutaneous
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ul cers, where when you are neasuring the effect of
drugs, when you give adequate care to these diseases,
it is no better than good soap and water, and good
nursi ng care.

And so it is inportant to prevent the bio-
creep in this particular area. Once again, | am not
going to go into the 1992 recomendati ons. That has
been beat to death this norning.

| would like though to | ook at the inpact
of a small delta as David did, and the nunber of
patients is greatly enlarged, to the point where it
drives expenses way up, and for a small farnmer,
raising all their noney on the open nmarket, it puts
added pressure.

But that's not a reason for not having a
smal|l delta. The tinme to conplete studies may be in
years, and | think this is a mgjor inpedinment that has
been poi nted out previously.

One, you are losing investigator interest
in the study, and if it stretches out over a couple of
years, and you start to get poor patient selection
you may no |onger have the appropriate conparator
agent .

And when you are finished, you may not

have the proper study after all that tinme. W have
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heard about enrollnment outside of the United States,
and we have recently experienced that in community-
acqui red pneunoni a by getting a very different patient
popul ation in other parts of the world, and as shown
from our sub-anal ysis.

And that is because of the size of the
study, we could not hope to enroll all of the patients
in the United States. And finally the costs of drug
devel opnent .

It is a burden on big farmer and on
bi otech and specialty firnms, but that is sonething
that | think -- ny fear at electronic presentations.
And this is Frank Tally's opinion now in collaboration
with sever al of ny col | eagues at Cubi st
Phar maseuti cal s.

And what woul d be ny opinion on | ooking at
deltas? | think for oral drugs for common conmunity
di seases listed here, such as skin and soft tissue
infections, sinusitis and otitis nedia, bronchitis,
UTI, and gonorrhea, this is the area where 10 percent
deltas nmake a | ot of sense.

There is big patient populations, easily
enrolled, and you can clearly define the character at
stake, and it doesn't take years to do the studies

and these studies can be done in the United States.
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Indeed, | would even say that in sone
urinary tract infection studies, and in the treatnent
of gonorrhea, where the cure rates are very high, even
a delta at 5 percent nmay be acceptable in these
particul ar areas.

For IV drugs for nore serious infections
though, | would agree with the reconmendation that
David just put forth for PhRVA.  Wien we are | ooking
at different -- | am junping all around. Let nme go
back.

(Brief Pause.)

One of the other ways to stop bio-creep is
when you sel ect a conparative agent, and | think it is
inmportant to select the standard of care, and | think
there is a lot of guidelines comng from a nunber of
t he academ c soci eti es.

And | think this is an area that should be
worked on to work out the standard of therapy to
prevent the bio-creep from going forward. Wth
| ooking at 1V drugs for serious infections, what | did
was | ook back at 2 or 3 of the drugs that have just
been approved, and I|ooked at the cure rates in
nosocom al pneunonia, hospitalized conmunity-acquired
pneunoni a, intra-abdom nal infections, and conplicated

skin and soft tissue infections.
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And nost of themare not in the 90 percent
area. Most are in the 75 to high 80s, and I think the
delta for these should be carefully selected in
consultation with the regulatory bodies based on the
clinical know edge of the disease in the hard end
poi nt s.

And | think the sliding scale that David
tal ked about that was exposed and published in 1992
still fits, and that there has been very little bio-
creep in the 1V drugs.

And that's because 1V drugs only in the
United States present nmajor problens in doing the
clinical studies. And if we put very small deltas on
them we won't be able to achieve enroll nent of enough
patients to come to the appropriate concl usions.

And the patient population is limted,
although there are large nunbers of patients out
there, it is difficult to get theminto these studies.

Here it is inperative that you select the best
t herapy, because in these infections, there is an
attendant nortality that you can affect.

And | think that this is an area where you
have to go with the current standard of care based
upon the bacteria involved, the resistance rates, and

proven efficacy.
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We have the further problemwth IV drugs
of in-hospital use and hone IV use, and finally a
nunber of these patients have switched to oral step-
down, and for drugs w thout an oral conponent, if you
switch them to another drug, it 1is currently
considered a failure.

Wereas, really this has been a switch to
oral therapy because of a clinical response. And |
think this is an area which has to be worked on also
in the devel opnment of drugs going forward.

Finally, we heard fromDr. MC acken about
the problens with doing studies for nmeningitis. These
are hard end-points when we look at neningitis.
People die fromthis, particularly with strep pneuno.

W have been looking at endocarditis
because of the characteristics of our drug, and we
have been working closely with the FDA, and | think we
have cone up with an approach to this, because there
has not been an endocarditis approval since the md-
1980s.

And a couple of conpanies have tried to
study this area, but have been unsuccessful. And this
is an area of unnet nedical need. Wy? Because when
you | ook at endocarditis, there has been a change.

Staph auerus is now a major problemw th endocarditis,
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and this 1is because of our sicker patients in
hospital, and the higher incidents of endocarditis in
hospitalized patients.

And with nortalities of 24 to 40 percent

in Staph aureus and endocarditis, there is a major

unnet nedical need in this particular area. And so |
think getting the widest delta in order to study this
is appropriate, because like neningitis, you have a
hard end- poi nt due to bacterem a.

And there are a bunch of other confoundi ng
factors that go into this, but the hard end-point of
clearing the bacterem a, because if you don't, you
have the hard end-point that the patient has fail ed.

And so in conclusion, | think comunity-
based common infections are where the nost bio-creep
has occurred. Therefore, small deltas are appropriate
and the best conparative agents shoul d be sel ected.

For intravenous therapy, and serious
i nfections, the main problem is the clinical
devel opnment, and where the physician should sel ect the
best therapy.

And in human studies committees, and the
FDA, and the physicians thenselves, will ensure that
you select the best conparative agent. Thus, | don't

think that bio-creep conmes in in 2000 and into this
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particul ar area.

The delta should be based on the
statistical considerations that we heard, and clinica
considerations in a conparative therapy should
represent that standard of care.

And finally severe infections require the
wi dest deltas, and it is fortunate in those that we
have higher m crobiol ogical end-points, and the
i nci dence  of i nfection; t hat is, the patient
popul ation to do these studies is very low, and if you
put a small delta in this particular area, it wll
continue to be an unnet nedical need.

Finally, | think one of the things that I
have been trying to bring about is it really takes a
cl oser interaction between industry and FDA to cone up
with the appropriate design of the clinical studies
for new agents, and | think we wll hear nore about
this tonorrow when we are tal king about the eval uation
to drugs for resistant organi sms. Thank you.

CHAI RVAN RELLER: Thank you, Dr. Tally.
Questions for the first three speakers in this
session? Yes, Dr. Col dberger.

DR GOLDBERGER G ven that Dr. MOCracken
was kind enough to cone all the way here for just

essentially one day, we would be remss if we didn't

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

115

make sure that we got the maxi mumuse from his advice.

| first wanted to ask just a couple of
basi ¢ questions. You were talking about inportant
issues on severity of illness, patient's underlying
status, et cetera, as being inportant conponents of
outcone in nmeningitis, and not inpacted, for instance,
by antim crobial therapy.

Is it fair then to conclude from your
comments that you don't believe there are drug di sease
interactions with regards to treatnment of bacterial
meningitis? That all of the information basically is
simply captured by what happens in the spinal fluid a
X- hour s?

DR MCCRACKEN: Well, it is hard to be a
hundred percent about anything when you deal with a
conplicated disease. but certain features of patients
with neningitis that have clear inpact are irrel evant
to the antibiotic, and duration of illness, before the
doctor ever sees themand they are enrolled.

The severity of the disease at the tine of

enrol | ment can be a one hour illness wth
meni ngococcem a shock and neningitis, and the
antibiotic is -- the only effect it is going to have

is on that bacterium

Under | yi ng H VvV and under | yi ng
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mal nutrition, availability of i ntensive care
managenent, all of these things are really peripheral
to the central issue of whether an antibiotic is
effective or not.

Now it is not to say that an antibiotic
doesn't have interaction, and of course there are
people who are interested in the possibilities of the
anti-inflammatory aspects of the drugs, et cetera.

But at this point, | think the clearest
and nost objective end-point is bacteriologic cure in
the spinal fluid. And we know that is one of the
variabl es, and probably the only variable, that an
antibiotic has clear inpact on. It eradicates that
bact eri um

And in fact | feel so strongly about that,
that | think you could use a delta 5 percent for that,
and if a conparator is inferior, and is less than 5
percent on the 95 percent confidence interval, | don't
think that drug should be considered. I think it
should be very narrow, but the clinical one is much
nore difficult.

DR GOLDBERCGER: Wl l, our concern m ght
be to use an exanple. If you had an infection with
haenmophilus influenzae in a person with bronchitis,

and assuming you felt that the patient needed to be
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treated, you mght be confortable wth wusing a
macrol i de anti m crobial.

| f you had est abl i shed haenophi | us
i nfl uenzae pneunonia, you mght very well want to be
| ooking at a different class fluosoquinolone third-
gener ati on cephal ospori n.

| just wanted to get your feel whether
issues like that exist within the area of bacterial
meningitis fromyour perception.

DR MCCRACKEN: Yes. | would not consider
the use of a bacteriostatic agent. You want ci dal
activity, and so although the general concept, and
beautifully illumnated by Bill Craig, is the AUC over
M C for consideration of fluoroquinolones for systemc
i nfection.

| won't accept MC It has to be MBC. |
want cidal activity. So as that goes in classes of
anti biotics, there would be sonme that | woul d consi der
clearly inferior and should not be studied. Wthin
the classes, it would depend on which the agent is.

But as long as it has two characteristics

-- well, three, but two characteristics from a
meni ngitis standpoint. One, it penetrates well. It
maybe has lipophilic activities, nmuch Ilike the
lipophilicity, like the fluroquinol ones.
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And so it gets into the spinal fluid, and
two, it has denonstrated cidal activity; first in the
animals and then in the human. O course, there are
other features; safety and tolerance, and all of
t hose.

But other than those two, which you can
clearly denonstrate before you even get to a patient,
| don't think the class nmatters as long as it is

ci dal .

DR GOLDBERGER: | just wanted to nmake an
observation. You were kind enough to go through sone
of the trovafloxacin data in sone detail, and we are
sort of forced to be in the position regrettably of
having to be at tinmes skeptical when we |ook at
i nformati on.

But |ooking at that data, the kind of
guestions that probably would cone up if soneone here
were reviewing that, for instance, to get that
indication for trovafloxacin, were the proportion of
the retreated patients in the trovafloxacin arm was
noti ceabl y hi gher.

The proportion of pneunbcoccal infections
in the trovafloxacin arm was notably | ower. You

correctly brought up this issue of the early failures,
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and how it didn't seem as though that was related to
m cr obi ol ogy.

Yet, the kind of thing that would al ways
bother us is that there were 13 early failures, and 11
were in the trovafloxacin arm and only two in the
conpar at or .

And as you can inmagine, when we |ook at
data, we are forced to just |look at that and wonder,
well, why did it turn out that way. And | was
wondering if you had any observations about that, and
al so just to give you our perspective.

And al t hough we agree with you, that big
trials are a big problem These are the Kkinds of

probl ens that come up when you have snall er anounts of

dat a.

DR MCCRACKEN: | think those are very
justified concerns. | ndeed, the snaller nunber of
pneunococci is worrisonme, because that is the one

pat hogen that you would |ike to have for bacterial
meni ngitis.

| mean, nmeni ngococcus, when | reviewed the
data from Malawi for a paper in the Lancet, the case
fatality rate for meningococcus neningitis was 4
percent . The case fatality for haenophilus was 30

percent, and 35 percent for strep pneuno.
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Well, 30 and 35 percent for those two
organisns, in the United States, it is 4 percent for
haenophi l us, and 8 percent for pneunbcocci, and yet
you see the huge difference.

And so one agent, given as a pre-dose, or
prior t her apy, can have a huge i mpact on
meni ngococcus. So | tend to discount that and | ook
nore to the other two agents, and nost especially
pneunococcus. So there was that issue.

This early failure thing gets down to one
i ssue. | mean, | hate to nmention it, but it was a
bias of the investigator. He did not [Iike
f I uor oqui nol one, and he shoul d never have been all owed
in that study.

He did not cone to the investigators
neeting, and that is the issue. And that's why |
poi nted out t hat it is unacceptabl e, totally
unacceptable to do a study now where an investigator
is not part of the original description and review of
t he protocol

And if that investigator feels that the
protocol is not suitable for his or her institution
fine, it shouldn't be in it. But that wasn't what
happened there, and so we had to go back and | ook at

that, and see why was there a failure.
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And he just had a bias towards the other
drug to conpare. It is unfortunate, but fortunately
trovafl oxacin is never going to be used for bacterial
meningitis. So it wasn't an issue.

It would have been an issue had it been --
| would have nmade a big issue of this, and probably
appealed to the FDA if it had ever come to them for
this. It was purely an error in that regard.

CHAl RVAN RELLER | would like to ask the
same question and comments fromDrs. Tally, MOCracken,
and Dr. Shl aes. In your presentations, there was a
recurring themes that for sone of the nost serious
i nfections, where the nunbers of plausible patients
enrolled would be the smallest, such as infective
endocarditis, nmeningitis, the deltas should be | arger.

But paradoxically those infections also,
at |east sone of them have the nost objective end-
poi nt s. Wiere on the other hand, Dr. MOCracken has
enphasi zed that deltas could be very small, 5 percent
or |ess.

And then the analogy to a not so serious
infection, where in fact there are specific threshold
criteria for even considering the efficacy of the
drug, and specifically gonococcal infections, where

the eradication rate nmust be 95 percent, or any other
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considerations in approval of the conmpound are not
consi der ed.

So ny question is this. Should we
consider different deltas for clinical end-points and
bacteriol ogi c end-points with specific infections?

And al so pat hogen specific.

So, for exanple, with neningitis, that if
there were approval, there would have to be X-nunber
of patients wth pneunpbcoccal infection, and they
woul d have to have a 95 percent or delta 5 percent
eradication of the organism by specific nethods at
particular points after initiation of therapy.

And that other considerations of second
end-points for clinical outcomes at 6 weeks, 6 nonths,
followup blood cultures at X-nunmber of nonths wth
endocarditis, mght have different criteria.

Because it seened to ne that one of the
driving issues for considering w der deltas was not a
clinical reason, but rather a practical reason having
to do wth economics and nunber of enrollable
patients.

So how does one bring those clinical
necessities, objective possibilities of really tight
criteria for ef ficacy m cr obi ol ogi cal |l y into

consideration with the realities of the nunbers and
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the econom cs? Drs. Tally, MGCacken, and Shlaes,
coments on those possibilities?

DR TALLY: That's why | put the paradox
on the severe infections, because if you look in the
response from the FDA in the beginning of this
materi al that was handed out, that is the paradox.

You want nore surety in the nobst severe
i nfections. But the fact is that when you put that
tight clinical delta, you are increasing the size
where you never are going to have that study to be
even -- to neasure anything.

So what are sone of the alternatives? And
one of the reasons that has been pointed out is that
if there is a hard mcrobiological end-point, and I
think we should talk about your proposal wth that
m cr obi ol ogi cal endpoint, because it is going to be
clear early on that if sonebody doesn't clear their
bacterema by the fifth or sixth day wth
endocarditis, | mean, that is a clear failure.

And as you nove along -- and it may cone

down to a smaller delta with that clear nunber of

patients. It is in designing a study to say that you
have to enroll 600 patients in a study, | think you
probably with these various serious illnesses, wth

the hard base |ine, that you can do | ower nunbers, and
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draw valid conclusions fromthose | ower nunbers.

And based upon everything that Mark was
just saying, taking everything into consideration, and
the different pathogens, and the predicted outcone in
t hose.

But a priority to say that you have to do
a 700 patient study in endocarditis, you are never
going to see that based on that small delta. So | do
think you open it up for different approaches. David,
do you want to conmment?

DR SHLAES: Yes. | think the coments
that we nmade were based on the current clinica
outcone at trial design. Clearly, if you have
m cr obi ol ogi cal end-points, and one of the points that
we are going to nmake tonmorrow, and which we will start
make tonorrow, is that it is about tine for us to be
using surrogate end-points in trials of anti-
bacteri al s, one  of which could be bacterial
eradi cati on.

And it is something that has been done in
the anti-viral group for a very long tine already, and
so | don't see any reason why we can't do it. | think
you could have smaller trials with hard end-points
usi ng m cr obi ol ogi cal end- poi nts for certain

i nfections.
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| think though that your suggestion of
having different deltas for each specific pathogen
within an indication is going to get down to being
difficult to get the appropriate nunber of patients
for those cuts.

So you probably wll have to take
m crobi ol ogi cal end-points in all-coners for a nunber
of those infections. The other Iimting factor would
be, for exanple, an osteonyelitis, to getting foll ow
up cultures will be technically an issue.

And having enough centers in the case of
otitis media that could do tabs to support all of the
devel opnment that mght be going on mght also be an
i sSsue.

But | agree with the idea. | think we al
agree with the idea that m crobiological end-points is

a very good way of going forward, and it is long

over due.

CHAI RVAN RELLER:  Dr. MCracken.

DR MCCRACKEN. Well, it is an interesting
guestion, Barth. | hadn't really thought of you quite

the way that you put it. But | can tell you that in
30 years, seeing | don't know how nmany hundreds of
cases of neningococcal neningitis, | have only seen

del ayed sterilization once, and that was because the
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wong drug and the wong dosage was used.

So there you could have a delta of one
percent . | mean, that is a rule. You get
bacteriologic cure. Wth pneunococcitis, and
haenmophilus, it is not a rule.

The studies in the late '70s and early
'80s by Ken Altland showed about an 18 percent to 20
percent del ayed sterilization at 18 to 24 hours. But
by 36 hours, it was a hundred percent.

So it depends on when that end-point is
taken, and | would definitely never go out beyond 36
to 48 hours. | think the end-point, if it is taken at
18 to 24 hours, can be a little broader. Maybe 5 to 7
percent .

But if it is taken at 30 to 36 hours, then
it should be very tight, because by that tinme you have
cure. | am tal king about nmeningitis only, and | am
not addressing issues of endocarditis or other
di seases.

CHAl RVAN RELLER: Dr. Wttes.

DR WTTES: Yes, | have a question about
when you develop a new drug, do you in fact expect
that it is no better in terns of cure than what is on
t he tabl e?

And the reason that | am asking this is
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that as Dr. Brittain pointed out in her presentation,
the sanple size is really driven by the assunption
that the underlying rates are identical. And that's
what nakes the sanple sizes really high

But if in devel opnment you have seen better
bacteriol ogic end-points, and you really believe that
the efficacy, the clinical efficacy, is even slightly
better than the conparator, then the sanple size goes
way down.

So ny question is that in devel opnent are
you aimng for inprovenent that you can't see, or are
you aimng at equality?

DR SHLAES: Ckay. So | think, at |east
from our point of view, and | have a few coll eagues
who will chime in, | hope, when you |look at the
variability in the population within and an indication
is such that it is very hard to prove a superiority in
terns of clinical end-points, such as a cure.

And if you | ook at other end-points, such
as tine to cure, you mght be able to do superiority
trials, or there may be other end-points that may be
nore applicable to a superiority study.

But if you look at the usual clinical end-
points, superiority is difficult to show The ot her

issue is that if you actually run the nunbers on a
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superiority trial, taking all-conmers in a clinica
study for clinical end-points, they are actually not
all that much difference.

Again, at the 90 percent power. So if you
do a 2 percent superiority study and a 90 percent
power, and you account for non-eval uable patients, the
nunbers actually get to be just as |large as they woul d
be in the current step function study.

So | amnot sure that in ternms of patient
nunbers that there is an advantage there anyway.

DR WTTES: But you are answering a
different question. Can | clarify the question?

DR,  HARDALC Maybe |1 could also add
somet hing in. Wen we develop a drug, we really
bel i eve based on our animal data, and our |ab data,
that it is better than what exists.

However, real |ife often tines gets in the
way of proving that. And as Dr. MCracken said, and
as | am sure as Dr. Tal bot has experienced, that in
di seases where there is a significant nortality rate,
like VRE infections, or bacterial neningitis and
i mmunoconprom sed hosts, or | can name a whole |ist of
i nfections, including endocarditis with Staph aureus,
and hospital -acqui red pneunoni a.

The inflammatory sequelae caused by the
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bacteria is responsible for the vast majority of the
norbidity and nortality that ensues. Ther ef or e,
take a clinical only based end-point is going to be
very difficult for you to prove that significant
di fferences between the treatnent groups exists.

And there is no way that one could do a
pl acebo controlled trial, and because there s
inherent variability in the patient populations, you
will enroll, least of which is the standard of care in
the center that you are having in your study.

And it can present significant issues for
trial design, and it is not always sonething that you
can take <care of in a prospective stratified,
random zed, clinical trial

DR FLEM NG Can | nmke a suggestion in
the interest of tine? 1 think Dr. Wttes is raising a
very key point. | am going to be discussing this in
sonme detail in ny presentation, and nmaybe we can
return to it after that if there are still remaining
i ssues?

DR WTTES: Sure. | just wanted to nake
it clear that you both answered a question different
fromthe one that | have asked.

DR FLEM NG Yes.

CHAIl RMAN RELLER.  Thank you, Dr. Flem ng
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and that is the approach that we will take. W heard
from Dr. Hardalo, and we had earlier hands up. Dr.
Maxwel |, do you have a question, and then Dr. Bell,
and then Dr. O Fallon, and then we will get on to the

next presentation.

DR MAXVEELL: Yes. The question is for
Dr. MGCracken, just to clarify for ne. Wul d
bacteriologic outcones, and let's say in the case of
haenophi lus neningitis, be the same in a child that
had the vaccine, and one that didn't? Should it have
t he same exact measure?

DR MCCRACKEN: Well, one would hope that
the child who received the vaccine wouldn't devel op
t he di sease. Wth haenophilus, they wouldn't, nost
likely. Wth pneunococcus, we are seeing a couple of
failures, and their disease |ooks identical to those
who had gotten no vacci ne.

And the reason is that the spinal fluid is
a sequestered or privileged site, where there is no
native inmune function. Anti body conplinent white
cells are not present.

So the organism once it gains footing

there, can multiply wthout any control from imune

function until late in the course. So if it devel ops,
which is less likely in the vaccinated child, it
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probably woul d have a simlar course.

And this is not true necessarily in the
system c disease, but for neningitis, | think it is,
yes.

DR BELL: | wonder if the speakers coul d
comment on how these issues apply to the devel opnent
of drugs for resistant infections in particular. Are
those study designs considered to be superiority
trials, in the sense that the new drug has to be
better than the drug for which the drugs are now
becom ng resistant?

Do they also have to neet non-inferiority
criteria in the treatnent of sensitive infections?
What are the inplications of sone of what you have
been discussing specifically for resistance? How do
you address that issue?

DR SHLAES: Actually, | think we are
going to have a whol e day on resistance tonorrow. Can
| hold -- are you going to be here tonorrow? Can |
hol d you off until tonorrow?

CHAI RMAN  RELLER: Ve  will do that
tonorrow. Dr. O Fallon.

DR O FALLON | have a couple of
guesti ons. | am trying to understand the thinking

process that has been processed in the docunents that
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we have seen fromindustry in our packet.

The first one is | was a little surprised,
or there was sonme support that has been voiced for the
delta procedure. Now, | ama little bit puzzled as to
why that is considered a good idea to be able to when
you have a very successful conparator, that you woul d
want to spent a lot of patients to try to prove a very
smal | difference.

Wiereas, you want to spend far fewer
pati ents when the successful rate is down closer to 50
percent. You know, 70 percent, 65 percent, and that
sort of thing. You are willing to spend half as many
patients to try to prove what you would call efficacy
as being non-inferior to the other thing.

Wiy are you not asking instead to just
hold a sanple size constant for your study, and then
take the delta that cones out of that?

CHAIl RVAN RELLER:  Dr. MCracken.

DR.  MCCRACKEN: | don't know exactly how
that applies to what | am-- well, | don't know what
you are leading to with regard to --

DR O FALLON: | don't think you spoke in
favor of the delta nethod, and sone of the others did.

DR MCCRACKEN: Ch, | am not against the

del ta net hod. | just want a broader limt. I think
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it is wonderful, and | just propose that it be a 20
percent difference in proportions for clinical outcone
and a nmuch narrower one for bacteriol ogic outcone.

DR O FALLON: But the delta is defined to
be a step function where you spent fewer and fewer
patients in order to establish a bigger delta. Wy do
you go with fewer patients around when there is a
| ower success rate? Wat is considered to be, or why
is that a good idea? It is not obvious to ne.

DR MCCRACKEN: Well, 1 don't know if it
is a good idea or not, but unfortunately what you are
faced with, with bacterial neningitis, when you |eave
the United States and go to developing nations is a
very good out cone.

That is to say that the clinical outcone
there is probably in the rage of 60 to 70 percent
success, and maybe not even that high. Therefore, it
is easier to do a study because you might be able to
show a difference with the smaller nunbers.

But ny point was only that using a 10
percent difference in proportions for a disease in the
United States, or even throughout, we can't get a
t housand patients. W just cannot do that any |onger.

W need -- we -- | -- it is not ne, but to

do a study, and for ne to be a principal investigator
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of that study, I can't -- 10 years is too |ong.

DR. O FALLON: | understand that part.

DR, MCCRACKEN: | may not be here in 10
years.

DR. O FALLON: But why not go for a, sat,
set nunber of patients; that you are going to serve a
m ni num sanpl e size, and then take whatever the delta
is that you can buy with that. Spend fewer and fewer
patients, the harder it is to distinguish the
di ff erences.

DR MCCRACKEN: Well, | guess ny -- and

probably statisticians can answer this far nore

competently than | could, but I am afraid that if I
used -- whatever that defined nunber of patients would
be, I am afraid that you mght be surprised by the
out cone.

It could by chance be that you have a much
better outcone in the countries that were selected
and therefore, it is in the 80 to 85 percent range,
and snmall nunbers would give you inferior data, and
you couldn't tell the difference.

So, therefore, you would shoot yourself in
the foot by preselecting without know ng exactly where
you stand. And that would worry ne.

CHAl RVAN RELLER: W need to get on to the
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same presentation, and Dr. Al brecht had a coment that
she wi shed to nake.

DR ALBRECHT: Actually, I wanted to just
follow up on the mcrobiol ogical discussion that we
had earlier. Dr. MCracken, you indicated during your
presentation of the trovafloxacin data that the
patients that were pretreated even with a single dose,

you could often see up to a two-fold reduction in the
col ony count when the patients were entered.

So | just wanted to wuse that as an
opportunity to ask whether we m ght consider if we are
going to hear suggestions about mcrobiology a
guantitative approach to m crobiol ogy.

And | just wanted to nention that we use
that in the evaluation of wurinary tract infection
agents currently, but not in other sites, and in
meningitis, a sterile site, |  would appreciate
conments on that.

But also then in the afternoon as we hear
other presentations, | would like to raise that sane
issue relative to sites that are not normally sterile.

DR MCCRACKEN: | nentioned that there can
be up to a two or even larger log count drop in the
pre-treated, and that was based on data int he '70s by

Bill Feldman, in which ceftriaxone was not one of the
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agent s used.

It was mainly anpicillin and other drugs,
and anoxicillin, which had an inpact. Ceftri axone
m ght even have a greater inpact. The problem with

doing quantification of bacteria in CSF is that it is
not as sinple a thing to do.

The investigator who did that study was up
all night. He canme in whenever a patient cane in, and
that is a tough chore. You could put it in the
refrigerator. It is doable, but it is very difficult,
particularly when you get outside the country to
actually do quantification

You do get a rough estimate of bacteria by
just looking at the stains snear, knowing that the
break point, and seeing bacteria per field, is about
10 to the 5.

So if you see multiple organisns, which we
have a child in the hospital now, probably has 10 to
the 8, or 10 to the 9, and we know the outconme there
IS very poor.

CHAI RVAN RELLER: It is tine to hear from
the Infectious D seases Society of Anerica, a group
that is very nuch involved, both in the devel opnent
and carrying out of <clinical trials, as well as

inmportantly in the use of these agents in clinical
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practice. Dr. Andriole, your team

DR ANDRI OLE: Thank you, Barth. As |
pointed out earlier this norning, we are here to
represent the Infectious D sease Society of Anerica,
and ny colleagues, Jack Edwards, and Dennis Wall ace,
and George Tal bot.

As you know the society has now nore than

7,000 nenbers, and it was founded 40 years ago. | was
one of the founding fathers. No comments, please.
And the nenber really cover all of the areas of

i nfectious di sease.

And wthout being arrogant, they are
peopl e who have contributed their life to studying
particul ar issues, and | know that you recognize this.

Seven of you on this conmttee are nenbers of the
soci ety.

And so the agency has to recognize this,
and one, as a past president. In addition, we have
some very excellent nmenbers from the pharnmaceutical
i ndustry who are nenbers of this society.

And that we would like to help the agency
acconplish the goals that it has set out to do. \%Y

invol vement with the agency, as secretary of the

Infectious D sease Society -- and Lillian wll
renmenber this if she is -- yes, she is right here.
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Ane were very concerned about clinical
investigation, and the guidelines that had been
witten in 1977 were pretty nuch outdated. And so in
the m d-1980s, or actually the |ate-1980s, the Society
and the Agency put together a task force to redo the

gui del i nes.

The late Tom Beam was our liaison, wth
Matt Lufkin, and Lillian, and Dr. Peck. And we
volunteered -- all of the nenbers of the society

vol unteered to come down and to wite guidelines.

W were given two years to do it, and in
two years, and this is the flow sheet -- this is a
classic paper -- we wote 13 guidelines. And t hey
were finished in 1990, June 24th.

Now, that is a decade ago, and | think
they have served us well for the nmgjority of that
decade. | have al so been co-author of one of those
guidelines, and I was a nmenber of this conmttee for 3
years, and paid ny dues, and did all of that.

And | have been doing clinical research in
Phase 11l and IV trials for 43 years. But now that |
have joined the nore mature population, | don't do
t hat any nore.

How | wound up being the spokesperson for

this neeting is not clear to ne, and | just have drawn
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the short straw, and once | was told by the counci
that | was going to be the speaker, rem nded ne of a
story.

Wen | was teaching in Kenya, on the edge
of the Serengeti, | had wanted to go down and visit a
village of Masai warriors. So ny wife and | went down
there, and | was talking to the chief, and nmy wife was
playing with the children and tal king to the wonen.

And the chief |ooked very sad, and | said
to himwhat is the matter, and he said, well, | just
| ost one of mnmy best warriors. | said, oh, that's too
bad. What happened?

Well, he said that he was running across
the Serengeti to come back to the village, and he cane
around a clunp of trees and there was a lion. And he
| ooked to his left and he | ooked to his right, and he
| ooked behind him and it was clear. There was no
escape.

So he dropped to his knees and cl asped his
hands, and started to pray. And after five mnutes
passed, nothing happened. And so he |ooked up and
there was the lion on his knees wth his hands
cl asped.

And the warrior said to the lion why are

you doing what | am doing, and the lion said to the
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warrior, |1 don't know what you are doing, but | am
saying grace. Wll, that's how | feel right now.

(Laughter.)

DR ANDRI CLE: First, | wll be very
brief, Barth, because sonebody asked ne before the
nmeeting started what are you going to say. | said,
well, I don't know what | amgoing to say until | hear
what everybody el se has to say.

And | don't have any slides, and so you
are just going to have to pay attention to ne, or
fantasi ze, or whatever you want to do. But the fact
of the matter is that everybody has touched on all of
the issues that | have been instructed to tell you
fromthe Infectious D sease Society of Anerica.

| want to nake a couple of points clear.
One, as an organi zation, we have no vested interest in
this agency, or in the pharmaceutical industry. | am
here as a representative of the society for two ngjor
reasons. One, we want to be able to treat our
patients with the best nedical care.

And wi thout the continued devel opnent of
anti-infective agents, forget it. W wll be out of
busi ness. W want to help people, and we know t hat
the agency doesn't want to enbarrass itself by

preventing the devel opnent of new agents. That woul d
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be a tragedy.

Nunber 2, you can sit here and talk all
you want all day long; the industry and the agency,
who does the work? V¢ do. W are the clinical
i nvestigators.

So we beg you, we know that he current
gui del i nes shoul d be updated in different ways, but we
are a little concerned about the criteria, because if
you set the bark too high, you can't do the work

And Ceorge MCracken said that very
clearly, as have ot hers, by di scussi ng t he
mat hemat i cal approach to clinical investigation. W
woul d like to the agency to adopt a scientifically and
statistically appropriate, but also a clinical
practi cal approach, to determ ning efficacy.

| don't care whether you want to call it a
delta, or a nega, or a zero, or whatever. But that is
what we would |ike to see. That you have when you
review these NDAs that come into you in trucks, and
electronically now, that you have a reasonabl e chance
of evaluating this data to determ ne whether we are

going to get to use it in our patients.

Now, is it -- do we really need to focus
on a delta? |Is that going to be the end point for
clinical investigation? | nean, you just raised that
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guestion. Is that he end all and the be all of what
we should be doing? | don't think so, and neither
does the Society.

W think that you have to eval uate, one
the frequency of the disease. |If the disease is very
frequent, nake the delta whatever you want. Nunber 2,
if the patients are not available in order to study
t housands of them then you have to cone up with a
different plan. You really do.

O herwise, there is not going to be any
nore anti-infective research for the kinds of diseases
that we need to treat. Well, how can we do that? W
are not going to settle that today, but sonme of the
suggestions have been already nicely stated by our
col | eagues who have al ready presented.

And sone of the suggestions, and the
details of all of this, the nuts and bolts in working
it out can be done later. But we need to know what
surrogate end-points we should be using based on the
type of infection that we are treating. W have to
really | ook at that.

And what are surrogate end-points? Wl
George pointed out that clearance of the bacteria from
the cerebral spinal fluid in neningitis. Qhers have

asked the question can we do quantitative m crobi ol ogy
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and ot her infectious diseases.

That's a hard thing to do froma practica
point of view, and there are other ways that you can
use surrogate end-points; rapidity to cure is one that

peopl e are now | ooking at. Those are just sonme of the

exanpl es.

The second thing is that animal nodels of
di sease have been the bridge between Phase Il studies
and Phase |1l studies for years. And many of us have
spent our lives developing aninmal nodels, which the

agency has used in hits deliberation before a Phase
11 protocol is designed.

Phar macoki neti cs and pharnacodynam cs are
extrenely inportant. I am now speaking for the
society, and they really feel that that kind of data
is very helpful in determning whether a particular
Phase 111 study is likely to work.

And finally the level of anti-mcrobial
resistance in your ability to determne what the
conmparative agent is going to be. In patients who
have very serious illness, we have to |ower the bar
W really do.

An exanpl e -- Frank gave exanples of this,
and David gave exanples of this, and these are very

inmportant things in our view W wanted to conplinent
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the agency actually on the paper that you wote on
resi stant pathogens.

W all went through that in great detail,
and we thought that was really good, and we hoped t hat
it could be refined just a little bit nore. But the
final nessage from the Society is the Infectious
D sease Society of Anerica is here to help you. That
is the nmessage that we want to | eave you with.

W want to help in any possible way. W
are prepared to volunteer any nenber of the Society.
You tell us what you want us to do, and we will nmake a
list of people that you can call on to help you solve
sonme of these probl ens.

We have done this in the past, and Lillian
knows that, and we worked very hard for two years to
get done what had to be done, and we are prepared to
do that now.

W w il update your guidelines, and we
will help you work out a delta. | don't think that
can be acconplished in a big neeting like this. So we
are suggesting that maybe the agency mght want to
consider a task force to neet with representatives
from the Infectious D sease Society of Anmerica, wth
representatives of PhRVA

After all, they are integral players in
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this, and with representatives fromthe agency, to try
to fix the issues that have been raised so clearly
today. W have nmany qualified nmenbers who are really
willing to volunteer their tine, just like they did 12
years ago.

And that is probably the nost inportant
nmessage that | have, Barth, from the Society. Any
guestions that you have, and | don't know, one, Barth
wants to have the questions.

| have three distinguished coll eagues who
will be very happy to answer them and | am very happy
to have escaped the lion. Thank you.

CHAI RVAN  RELLER: | think it would be
actually a good tine for questions for Dr. Andriole
and other nenbers of the |DSA. Not that they aren't
also included on our advisory comrittee as Vince

poi nted out. Questions? Yes.

DR NELSON: | would be interested in sone
comments on the surrogate end-point issue, and in
particul ar whether one can extrapol ate m crobi ol ogi cal
end-points from nmeningitis, which | thought was wel
argued based on clinical data, to other infectious
di seases.

Wrking in an I CU and seeing the result of
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host response, | would have to be convinced that there
is no drug disease interaction that would have to be
considered in some of these other conditions.

There was clinical data to support that
use of surrogate end-point neningitis, but does that
data exist in a lot of these other conditions?

DR ANDRI OLE: Vell, that is one of the
i ssues that needs to be hammered out, and that is a
very inportant question. M crobi ol ogi ¢ endpoints in
the intensive care unit in patients with a hospital -
acqui red pneunonia, forget it.

You can't even get the pathogen to begin
wi t h. You don't know what you are treating. But
there are other surrogate nmarkers that can be | ooked
at, such as APACHE scores, tenperature response,
radi ol ogi ¢ cl earance, inprovenent, oxygen saturation

Now, you can say, well, that m ght happen
anyway, but it doesn't. That is a disease with a high
nortality and you know that. But this is what we need
to do to sit down and talk about what are the
surrogate endpoints for each type of disease that are
acceptable, and will provide information to help with
t he agency decide on efficacy. But | don't have any
specific criteria.

DR MCCRACKEN: | can give one. Acut e
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otitis nedia. The data are quite clear now that a
double-tap study giving bacteriologic endpoints
correlates beautifully with clinical outcone.

Now, studies are not easy, particularly in
the United States, but that is a very good exanple of
bacteriologic eradication in clinical cure.

CHAl RVAN RELLER: It was Dr. Nelson who
i nposed that question to Drs. Andriole and MCracken.

O her comments from the IDSA in response to this
guery, or other questions? Yes.

DR, EDWARDS: Just to cite another exanple
of consideration is the resolution of candidem a,
which is in a problematical area for studying of the
anti fungal s.

It is a conplex issue again, but the
surrogate endpoint of just the resolution of the
candidem a is a factor to consider

CHAl RVAN RELLER: That was Dr. Edwards.
One of the «constraints wth the l|ess comonly
encount er ed, and often requiring nmany patients
enrolled from outside of the United States,
specifically nmeningitis, is there any room for | ooking
at it fromthe direction of what are practical nunbers
of patients, and then what criteria experienced

individuals would be confortable with that would

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

148

denonstrate reasonabl e efficacy.

For exanple, the concept of if you had X-
hundreds of patients, to denonstrate efficacy, you
woul d need these etiologies, these deltas as regards
eradi cation of organismat 24 and 48 hours, or 24 this
delta, and 48 this delta.

And this latitude of clinical assessnments out at
si x weeks or six nonths. Basically, not starting with
a delta in one or the other areas, but starting with
this is the maxinmum nunber of patients that are
possi bl e, and then how nuch i nformation?

| mean, basically, it is issues of nunbers
versus quality of information in smaller nunbers of
patients. Dr. MCracken, any thoughts on that
approach?

DR MCCRACKEN: Vell, | think it is an
interesting approach. Wien | sort of threw out those
nunbers of up to 24 hours, or 24 to 36 hours, | really
wasn' t proposi ng those.

And | would really have to think about
that in ternms of nunbers, because it gets a little
tricky, particularly as you get the pneunbcocca
di sease.

| think that approach is a very reasonabl e

one, and | would echo Vince's conments that surrogate
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mar kers beconme nore and nore critical as we try to
eval uate diseases that are beconmng less and |ess
common.

| would think five years from now that
there will be no neningitis studies in any devel oped
nation with the prospect of a neningococcal vaccine
and already there are conjugate neningococcal and
haenophi |l us vaccines, and that disease wll be in
smal | nunbers.

And one could argue then immediately,
wel |, why even worry about it. Well, it doesn't nean
that it disappears. And it is in other countries, and
resi stance, and we all know when you disappear, or
when one pathogen disappears, sonmething pops up
sonetines in its place.

So they are necessary. But your approach,
Barth, | think, is an appropriate one, but | am not
willing to give nunbers yet because | really have not
given it enough thought.

CHAI RVAN RELLER: This is only a concept
to increase the repertoire of things that could be
considered. It looks like it is time to hear from Dr.
Thomas Flem ng from the University of Wshington on
issues regarding choice of the nmargin in non-

inferiority trials. Dr. Flemng
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DR FLEM NG Thank you, Barth. Well, as
Vince has pointed out, there has already been -- nuch
has been said, and what | would like to try to do is
hi ghlight and anplify several of the key issues that
are inportant in the choice of the margin. Next
slide.

| think it 1is inportant when we are
t hi nking about choice of margins to keep in mnd as
has been stated today there really is a dual goal here
in non-inferiority trials.

First, to enable a direct evaluation as to
whet her or not the benefit to risk profile of the
experinental therapy truly is adequate relative to the
benefit to risk profile of the active conparator.

And also to contribute evidence to
eval uating whether or not the experinental truly is
superior to the placebo. Wll, what | would like to
do, and it is going to be kind of a quick overview,
because a nunber of these issues have been covered
| ooking at factors that influence the choice of
mar gi n.

| will be tal king about issues of clinica
rel evance, as well as active control effects, and |
will be briefly tal king about sone issues that inpact

the interpretation of non-inferiority trial results.
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Next slide.

So if we look first at issues of clinica
rel evance, and in choosing the margin, it is very
inmportant to consider the clinical relevance of the
primary end point.

If it is a norbidity, major norbidity or
nortality end point, even nost changes in efficacy can
have considerable clinical inportance. At the sane
time, it is inportant to consider when thinking about
t he experinental against the active conparator, do we
expect an alteration and hopefully an inprovenent may
be in the safety or tolerance profile, and conveni ence
of the admnistration, or other issues such as
resi stance or drug interactions.

| f in f act t here are I mport ant
i nprovenents in these areas to be expected by the
experinental, that should in fact be factored in, in
the choice of the margin, and it could influence
choice of margin. Next slide.

The 1CH guidelines also point out that
factors relevant or related to the active contro
effect should influence the choice of margin. And
essentially they are arguing that ideally we want wel
designed superiority trials to clearly establish the

efficacy of the active conparator.
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And that i deal 'y, and this assay
sensitivity issue that Dr. Tenple referred to, we
would like those estimates to be reliably predictive
of what the estimates or what the actual efficacy of
the active conparator would be in the non-inferiority
trial. So, the next slide.

| would like to on this slide illustrate
then three factors related to the active contro
effect that really should be influential in our choice
of the margin.

First of all, ideally we would Iike to be
doing active conparator trials in settings where the
active conparator is very effective with a precisely
estimated |l evel of efficacy.

So, for exanple, to illustrate. Suppose
that a placebo has a 45 percent cure rate, and the
active conparator increases that to an 80 percent cure
rate. And this is estimated to within plus or mnus
10 percent.

So, for plotting here along this X-axis
down at the bottom the cure rate on placebo relative
to active conparator, then the placebo is 35 percent
less effective, with estimates consistent to as nuch
as 25 percent |ess effective.

Now, Dr. Tenple has pointed out, as has
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Dr. Brittain, that in sone settings that you m ght set
the margin when you are choosing the margin to be
specific to preserving a fraction of the effect.
Let's say it is half of the effect.

If we use this 25 percent estimte, and we
choose half of the effect, we mght choose the margin
to be 12-1/2 percent. Using this then in the non-
inferiority trial, if the experinental or the estinmate
of the experinmental efficacy is favorable relative to
the active conparator, such that the lower limt rules
out this margin, this is a positive result.

Now, this margin is greater than 10
percent, and part of what justifies this is we are
dealing with an active conparator that is highly
effective.

And if in fact it could be clinically
argued that losing this nuch efficacy would be
acceptabl e, then one would have a margin of this size.

You mi ght note that when | derive this margin that |
used the 25 percent rather than the 35 percent
estinmate as a rationale for that caution.

And part of it is this assay sensitivity
i ssue. Is the estimate of the active conparator
obtai ned from these historical or placebo controlled

studies relevant to the actual efficacy of the active

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

154

conparator in the non-inferiority trial.

So specifically suppose in t hese
historical control trials we were |ooking at patients
that were at lower risk than the patients that would
be | ooked at in the non-inferior trial.

It mght be that the active conparator is
nore effective in lower risk patients than in the
higher risk patients in the non-inferiority trial
And there may be other differences as well in the non-
inferiority trial fromthe active conparator trials.

Wiy are these issues inportant? Well, it
may be that the active conparator provided a very big
effect in the historical trials, but in the non-
inferiority trial, its effect mght be much nore
nodest .

To position the placebo in green here
m ght be nuch closer to zero, conpromsing then the
ability or the integrity of using a margin of 12-1/2
per cent .

In this setting it may be that using the
margin of 12-1/2 percent not only assures us that we
are maintaining half of the effect, but we nmay not
even be able to conclude that we are naintaining any
of the effect.

O her issues also relate to being cautious
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when doing non-inferiority trials, and that is the

guality of the design and conduct of a non-inferiority

trial also raises factors that i nfluence the
i nterpretation, particularly in non-inferiority
trials.

As the ICH CGuideline E-9 indicates, many
flaws in design or conduct of the trial will tend to
bias results toward a concl usion of equival ence, such
as eligibility criteria violations, non-conpliance,
| oss to foll ow up.

Wiy is that especially inportant here?
Well, these types of biases in a superiority trial
lead to an increased risk of false negative
conclusions. They lead to an increased risk of false
positive conclusions though in a non-inferiority
trial.

| mght focus for a nmonment on this issue
of loss to followup. Next slide. And it is not
unconmmon in antibiotic non-inferiority trials for
val uabl e datasets to involve maybe only 75 percent to
50 percent of the overall random zed | TT dat aset.

If one is in fact excluding patients
because of the absence of the targeted pathogen, then
t hat probably just leads to an increase in

variability.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

156

But if we are nuch nore seriously, and if
we are excluding fromthe ITT, and if we are including
in the invaluable, but excluding patients who are not
assessed due to termnation of treatnment for reasons
such as adverse clinical events, perceived drug
i neffectiveness, or because patients took prohibitive
concomtant neds, this is at risk of being what we
woul d call informative censoring.

And it <can substantially increase the
bias, and hence in non-inferiority trials, these

issues arise and should lead to greater caution in

choi ces of mar gi ns, and in particul ar in
interpretation of results in such studies. Next
slide.

| would Iike to touch on an issue that was
notivated by a question from Dr. Wttes, and that is
on the issue of sanple sizes, what we have heard a | ot
of discussion about is that non-inferiority trials, if
we use scientifically rigorous margins, wll always
require very large sanple sizes. Fact or nyth? Next
slide.

To address this, let's look at an active
control antibiotic that has an 80 percent cure rate,
and what | am plotting here along this X-axis is the

experinental, mnus the active control cure rate.
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So, let's suppose that the experinental
inmproves this cure rate by 10 percent. Then the
experinental will have a 50 percent relative reduction

in non-cure rates, reducing the non-cure rate from 20
to 10.

On t he ot her hand, suppose t he
experinental has a 10 percent or 15 percent |ower cure
rate than the active conparator. One would then have
a 50 to a 75 percent relative increase in the non-cure
rate, issues that would generally would be viewed to
be of concern.

Wll, let's look at in the setting of
doing superiority trials and non-inferiority trials
when one has an 80 percent cure rate. Next slide.

Well, in this setting, | am again along
this X-axis, and | amplotting the experinental, mnus
the active, control cure rate. And in a superiority
trial one is trying to rule out the no-hypothesis of
equal ity.

Let's suppose that the experinental arm
truly provides a 12 percent inprovenent over active
control in the cure rate. One can then obtain 90
percent power to rule out equality if one has about
340 eval uabl e patients in the pool sanple.

A reasonable or acceptable sanple size
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generally, and yet one is having to presune a very
substantial effect of the experinental. So, an
alternative to this approach would be scenario two.
Next slide.

And that would be a non-inferiority
design, where one assunes a non-inferiority margin,
and where one is essentially trying to rule out that
the experinental arm has a 15 percent |ower cure rate
than the active conparat or

And in this setting, if the experinenta
truly is the sanme as the active conparator in the cure
rate, then one would have 90 percent probability or
power to rule out this margin with the sanple size of
about 300 patients.

A concern that often arises in this
setting those is what if the experinmental is 10
percent worse in cure rate, which is a relative 50
percent increase in non-cure.

One has alnost a 20 percent chance of
achieving a false positive concl usion. Next slide.
And as a result, nost rigorous non-inferiority margins
of 10 percent have been advocated, and in that setting
with a 10 percent margin, if the experinental truly is
the sanme as the active conparator, one can have 90

percent power to rule this nmargin out.
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But as has been noted, a substantially
increased sanple size is the price. well, as Dr.
Wttes was really getting at in her question, the
issue is that in the superiority trial, we were having
to presune a 12 percent inprovenment in cure rate in
order to have good power.

Wiereas, if that mght not be highly
plausible, what if it is highly plausible that the
experinental is noderately better than the active
conpar at or .

Wuldn't then we be able to rule out this
rigorous margin with reasonable sanple sizes, and the
answer is yes, and that is scenario nunber four.
Let's suppose in fact that the experinmental is only 3
percent better than the active conparator and cure
rates.

Then one would be able to achieve 90
percent power then to rule out this nore rigorous non-
inferiority margin with sanple sizes that are in fact
not a lot larger than what woul d have been required in
t he scenari os one and two.

It is inmportant to recognize when one is

| ooking at scenario nunber four these nunbers in

gr een. Essentially what these represent are what is
the estinmated success rate on the experinental, in
SAG CORP
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terns of cure rate, relative to the active conparat or

And in the superiority trial, one would
have to estinmate that the experinental arm provides a
7.3 percent increase in cure rate relative to the
active conparator for this study to be positive.

Whereas, in scenario nunber four, a result
woul d be positive if the experinental arm has a cure
rate that is even two percent |less than the active
conparator, or a relative 10 percent increase in non-
cure would still give a positive result.

It is interesting to conpare that to the
lenient criterion that you would have in scenario
nunber two for non-inferiority, and in this setting
one would achieve positivity even if you had a 6
percent |lower cure rate, or a 30 percent relative
increase in non-cure, would still yield a positive
result.

And it is in these settings where positive
results are a conclusion, even when you have a
meani ngful reduction in the post estimate that lead to
concerns about bio-creep. Next slide.

We have heard about bio-creep and the fact
that it can arise in repeated non-inferiority trials.

Is this a hypothetical that we would have repeated

non-inferiority trials?

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

161

Well, to give an illustration from | ast
Cctober, the Anti-Viral Drugs Advisory Conmittee was
asked to consider voriconazole as an enpiric anti-
fungal therapy, and the data that was provided, and
the basis for this, was in essence from three
generations of studies.

The first generation were control trials
of Anphotericin B. The second generation was | ooking
at the |iposomal version of Anmphotericin B against
Amphot eri cin B.

And then the third generation was | ooking
at voriconazol e against the |iposonal version. Now,
what were sone of the conplexities that this advisory
conmttee had to face?

The first is that there were contro
trials of the efficacy of anphotericin B, and the
Pi zzo study and EORTC studies, did yield evidence that
anphotericin B yielded a reduced breakthrough
infection rate.

However, the studies were very snmall, not
reliable, and so there is considerable variability or
uncertainty in what the |level of efficacy would be.
Al so, this study was done in patients from 15 to 20
years ago.

So there are lots of uncertainties about
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the rel evance of these data, interpretability of these
data, in the context of present day studies.

The second generation study, and pardon
the typo here, was done by the Mycosis Study G oup, an
i mport ant st udy | ooki ng at anbi sone agai nst
anphotericin B.

One issue that was very relevant is that
the definition of the end-point in this second
generation study was sonewhat different than the third
generation study, so that anbisone had a very
different response rate, a nuch |ower success rate in
the third generation study, rather than the second
generati on study.

The success rate was essentially a

conmposite end point |ooking at persistent fever,
deat h, and br eakt hr ough f ungal i nfections.
Fur t her nor e, it this third generation st udy,
voriconazole was estimated to have a 6 percent |ower
success rate, with a lower level of the confidence
interval of mnus 12 percent.

And gui ded by the proposed use of a margin
of mnus 10 percent, and nmany other considerations,
the Anti-Viral Advisory Conmmittee voted unaninously
agai nst approval of voriconazole in the setting of

enpiric anti-fungal therapy.
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It is interesting to speculate what
deci sions would have been if nore |enient nmargins of
mnus 15 percent had been used, and it is also
interesting to speculate that if voriconazol e becane a
standard therapy in use, and there was now a fourth
generation study |ooking at a new enpiric anti-fungal
t herapy, what would be the choice of margin that you
woul d use when conparing against voriconazole that
woul d provide a reliable estimate of efficacy or sense
of efficacy of that fourth generation agent. Next
slide.

In closing, just to highlight a couple of
the key conclusions. Non-inferiority trials that use
scientifically rigorous margins do not necessarily
require very large sanple sizes, particularly as we
were hearing before if we are devel oping new agents
that we are hoping are better, but aren't so confident
that they are so nuch better that we could provide
superiority with high power, but are just nodestly
better.

If they are just nodestly better, we can
rule out that they are neaningfully worse wthout
having an inordinately large sanple size. And finally
as ICH E-10 indicated, the determ nation of the margin

in anon-inferiority trial needs to be based on a w de
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array of issues, issues that relate to clinica
j udgnent .

What is the clinical inportance of |o0sing
a given level of efficacy. That is one key issue, and
another key issue is do we expect nmajor inportant
tangi ble benefits to patients, in terns of safety,
tolerability, conveni ence of adm ni strati on,
resi stance, drug interactions, et cetera, that would
allow us to give up sone nmargin or sonme |evel of

efficacy on the primary end-point.

In addi ti on, t here are I mport ant
statistical issues. Wat is in fact a reliable
estimate of the efficacy of the active conparator. |If

the active conparator is highly effective, wth
precisely estimted efficacy, where we have assay
sensitivity, where we can believe that that estimate
of efficacy in the historical trials reliably predict
what the efficacy would be in the non-inferiority
trials, then we would be able to with confidence have
| arger margins.

However, as the |CH guideline indicates,
to the extent there are uncertainties in these issues,
that should influence the size of margin that we are
willing to use.

Finally, the question or finally the
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comment here is the choice of margins should be
suitably conservative. It is certainly the case that
we would want to have efficient and tinely devel opnent
of new agents.

But to follow this concept of being
conservative, the question arises isn't public health
best served by wusing approval standards that do
reliably rule out experinental therapies that do have
an inferior benefit to risk profile relative to
standard of care. Thanks.

CHAl RVAN RELLER Questions for Dr.
Fl em ng? Jim

DR. LEGGETT: In terns of t he
practicality, from the PhRVA and the other speakers,
they talked about the inpracticality of having a
smal | er delta. What about the factors of having a
practicality for an agency such as the FDA when you
want to factor in the other things that you talked
about ?

How do you nake the hurdle the sane for
Drug A, Drug B, Drug C that cone into these sane
designated indications? If Drug A is a nuch better
tolerant, and Drug B you can give once a year, and
Drug C -- well, how can you bring those in so that

there is one hurdl e?
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DR FLEM NG You nmean so there is one
hurdle for all agents in a class, or for agents across
cl asses?

DR LEGGETT: How do you determ ne when a
particular drug conpany wants to present sonmething to
t he FDA about what kind of nunbers they should go for?

DR FLEM NG Ri ght. Vll, what | am
arguing here is that there are a nyriad of issues that
need to be considered, and the actual choice of a
margin really should be specific to a given agent and
a given indication.

And the ideal time for this is in the
pl anning process for the trial, as opposed to after
data are available in the trial. Clearly there is a
requirenent here for both clinical and statistical
judgnent, and that clinical judgnent | believe needs
to take into account the trade-off's between what are
the negatives for allowing a loss of a certain |eve
in the primary end point, the primary efficacy end
poi nt .

And wei ghed agai nst what are the perceived
or expected benefits that the experinmental therapy is
going to provide. And if that experinmental therapy is
provi di ng si gni ficant I mprovenent s in safety,

tolerability, resistance to drug interactions, et
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cetera, one, | believe should have a wllingness to
al | ow a sonewhat | arger nargin.

If on the other hand we are |ooking at a
new agent that is not anticipated to be any different,
then | amarguing that if in fact the efficacy of that
is thought to be nodestly better, then you can have a
rigorous lower limt, or a |lower margin, and have very
reasonabl e sanpl e si zes.

On the other hand, if it isn't any better,
then admttedly there would be either the need for a
| arger sanple size, or a risk of a false negative
conclusion if the new agent truly isn't any better and
doesn't provide any tangible benefits relative to
standard of care.

CHAIl RVAN RELLER:  Dr. Bell

DR BELL: | amwondering if sonmebody from
the FDA could answer how nuch | eeway does the agency

have, either legally or practically, to set different

deltas for different -- for the nyriad of different

consi derati ons, i ncl udi ng di fferent dr ugs for

different -- | nean, how uniformdo they have to be?
DR, GOLDBERCGER: Actually, our |[ast

guestion this afternoon deals wth sone of these
i ssues about the factors that ought to be taken into

account beyond sinply delta in naking regulatory
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deci si ons.

But to answer your question, products are
supposed to be substantial evidence of safety and
efficacy. There is in fact a lot of flexibility that
can be appli ed.

| think one of the things that you have
heard this norning, and that you will hear again this
afternoon, is we have to be satisfied that the drug is
nore effective than placebo or no treatnent would be
in that situation.

| mean, that is sort of the mninm
st andar d. Beyond that, there is just a lot of
flexibility. It would depend if this is the tenth
drug for an indication, and it doesn't appear to be
any different, in terns of tolerability, activity,
phar noki netics, et cetera.

And there is not a whole |lot of reason to
necessarily be that flexible. [If on the other hand
-- and we have done this in the past, the drug may in
fact be | ess effective than conparator

And the exanple that conmes to mnd is in
trials for pneunocystis, where we have in the past
approved drugs that were less effective on a nortality
end-point than the conparator, because the drugs

offered the opportunity to treat patients who could
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not otherwi se be treated by the conparator, which was
trimet het hum sul fur

So that represents a ot of t he
flexibility, and that we can actually approve a drug
that nay be worse than conparator, wth of course
including information in |abeling to the point where
we would expect a reasonably tight delta in a
situation where there mght be 10 other drugs, and in
fact this drug offers no advant age.

CHAI RVAN RELLER:  Dr. Tenpl e.

DR TEMPLE: The people who wote the
Food, Drug, and Cosnetic Act, nmade it very clear that
they were not trying to inpose a relative
ef f ecti veness standard.

So for synptomatic treatnents, we are
interested in whether the drug works at all. It can
be |l ess effective than available therapy as long as it
is effective.

But when lack of efficacy has inportant
consequences, safety consequences, t hen t he
inplications are sonewhat different. And the very
reason that you can't do placebo controlled trials in
sonme pneunonia is the reason why you are not wlling
to accept too much | ess effectiveness.

And so there is a conplex of judgnents
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made about how nuch evidence you need. It is worth
renenbering that when you have a delta, what you are
excluding out is the lower bound of a 95 percent
confidence interval.

The exclusion of 10 percent, it doesn't
mean that you are likely or it is likely that the drug
is 10 percent worse. It is nore -- | nean, in fact,
the point estimates in general would be right on top
of each ot her.

Which neans that it is nost likely they
are fairly close, and the question then beconmes how
much risk are we willing to accept that the drug is a
little bit worse, and as Tom was saying, and that Mark
said, you accept nore risk if there 1is sone
conparative benefit; greater ease of use, less of an
i nportant side effect, and those things.

But in general -- and actually this was
all described in a Presidential Proclamation about 3
years ago that | have been trying to find. But what
it said was that relative efficacy is not what we do
unless lack of efficacy represents a safety
consequence.

And then we consider it, and we ask
sophi sti cated advisory commttees for help in thinking

t hose questions through.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

171

DR FLEM NG But just to follow up on
what Dr. Tenple just said, we talk a |lot about
margins. They are very inportant issues. But it is
important to understand for any given margi n what does
this really mean, the point estinmate has to be in
order for you to satisfy the criterion of non-
inferiority.

And where | worry is when we are choosing
margins so large that the point estimate can be
substantially | ess or substantially negati ve,
substantially less favorable for the experinental,
versus the active conparator, and still be viewed to
be a positive result.

That's the setting that |eads to this risk
of bio-creep

CHAl RVAN RELLER:  Dr. Bennett.

DR BENNETT: Could |I ask Dr. Tenpl e about
the power function in selecting or estimating sanple
si ze? | think | heard Dr. Shlaes said that the
exanples that the FDA was giving, you are using a
power of .8, but that PhRVA would find that
unaccept abl e because of the possibility of accepting
too many ineffective drugs.

Is it true in your experience that PhRVA

generally insists on a power of .9 in estimting
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sanpl e si ze?

DR TEMPLE: Well, Tom has probably hel ped
a lot nore conpanies figuring out what power they
shoul d use than we have.

M/ experience is that in many settings --
for example, in different show and trials, that

conpanies often do use a power of sonething |ike 80

percent .

And perhaps because they are going to do
multiple trials and figure that it will work out al
right. But nobody wants to have a substantial chance
of | osing.

So | think a tendency towards getting the
best power you can manage is certainly there. \Wat |
would say we find nore -- and this again applies
nostly to different show and trials, is an estimte of
the effect size that is optimstic.

So if you estinmate that you are going to
have 50 percent effect on sonething, well, then your
power |ooks terrific, even in a nodest sized study.
And where failures occur is where people have been
over-optimstic, and not realistic, and haven't done a
| arge enough tri al

In the setting or in these settings, the

fear would be that you are going to cone out a little
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bit worse for your point estimate, and therefore, wll
not be able to exclude the margin that you are talking
about. And | would think conpanies would worry about
t hat .

CHAl RVAN RELLER: Dr. Shl aes.

DR SHLAES: Just to clarify. I think
what | said was that if you do an 80 percent power at
a 10 percent delta, and that sort of study, then you
have a 32 percent chance of falsely concluding
inferiority based on these set point considerations.

| think that is what | was trying to say,
and so that nost conpanies wouldn't do a 10 percent
delta trial powered at 80 percent.

In the old step function, obviously many
trials were done at 20 percent, or 15 percent deltas,
and then you can tolerate a risk of an 80 percent
power because vyour chance of falsely concluding
inferiority is |ower

CHAl RVAN RELLER: Dr. d ode.

DR G.ODE: | was just going to nmention
that | brought with nme to this neeting, because I
thought it was very informative and Dr. Flem ng just

mentioned it, which is the article published in the

January 24th New England Journal of Medicine, on

voriconazol e conpared to anbi sone.
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And where in the discussion it nentions

exactly the conclusion that you nentioned, that it

fails the test of non-inferiority. However, in the

abstract of the article and in the concl

never nentioned, but rather that it |

usion that is

S a suitable

alternative to anphotericin B preparation

Now, there is a lot in thi

s article to

explain that conclusion, but it still brings up the

complexity of selecting the appropriate end point.

Anyway, that is a good exanpl e.
CHAl RVAN RELLER: Thank you

for lunch. Let's reconvene pronptly at

It is tine

1: 15, and not

one o' clock. W wll pick up the tine probably during

t he public hearing.

A rem nder. There are 30 seats set aside

in the restaurant reserved for conmmttee nenbers to

enabl e people to get back at 1:15.

And also the

di scussions about the issues that we have addressed

should be kept in the public arena here and not

outside of this public arena. Thank you
(Whereupon, at 12:22 p.m,

recess was taken.)
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AFT-EERNOON SESSI-ON
(1:24 p.m)

CHAl RVAN RELLER: | would like to open
this afternoon's conponent of our Advisory Committee
Meeting and ask for the Qpen Public hearing. W have
one schedul ed speaker, Dr. Kem Phillips, from Advanced
Biologics. Dr. Phillips.

DR PHI LLI PS: I am Kem Phillips from
Advanced Bi ol ogi cs. We, neaning nyself and Dr.
M chael Corrado, submtted a paper to the commttee,
and we thought this was going to be a kind of stealth
paper that would go under everybody el se's radar right
into their | aps.

But apparently if you do this, it has to
get presented, and so to save tinme from actually
having to read this thing to you, I will give a brief
present ati on. | am just hoping that the lion isn't

| ooki ng for desert here.

Qur paper was titled, "Should the Non-

Inferiority Margin Vary Wth the Conparator Rate."

There were a | ot of good presentations this norning on
the clinical issues involved in this issue.

And sone of the things that came up were
that you would have a difficult tine establishing a

conparator rate, because for one thing, you mght have
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an increase in resistance.

You mght have difficult indications, or
you m ght have new designs. For exanple, one design
for a drug that only targets GRAM positive organi sns.

So all of these lead to an inability to predict
response rates.

I n sone cases, you m ght have a good rate,
a well-established rate , and you wouldn't have a
problem But if you can't, you have a difficulty, and
for us statisticians, the question is how to set the
sanpl e si ze.

Drs. Lin, Brittain, and Flem ng discussed
statistics earlier today, and did an excellent |ob,
and | don't have anything to add to what they have
said about a fixed delta mnethod.

But how are you going to set that delta
when you can't predict the success rates? And as they
have said several tines, if you have a 10 percent
delta and a 70 percent underlying rate, you need 330
patients.

And if it is a 90 percent underlying rate,
then you need 142. So that is a big disparity. The
points to consider had one main feature that has been
discussed a little bit, and that is that based on

observed rat es.
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You would set the delta to be 10, 15, or
20 percent. Now, one of the things that | don't think
did get discussed is this issue of the observed rates.
Any many of us would interpret that as nmeaning if you
observe in your trial, say, an 85 percent rate, then
you would in the better of the two arns, then you
woul d use a 15 percent delta and so forth.

That leads to sort of an odd test, and

anong other people, Rohnel, in a '98 Statistics in

Medi ci ne paper, outlined sonme of the problens wth
t hat procedure.

The main thing that cones up is this. W
have seen before where we have this discontinuities at
80 percent and 90 percent. So, for exanple, if you
observe a 91 percent success rate in your trial, and
maybe you wished it was an 89 percent so you coul d use
the 15 percent delta, and various other things
happened.

So Rohnel says -- and it discusses a
little bit about the possibility of adapting delta to
the observed rates, and he says that there were two
criteria.

One, there should be good reasons,
clinically and statistically, for the non-inferiority

margin should vary wth the response rate of the
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standard drug, or the better of the two.

And, nunber two, the boundary curve of the
equi val ence margin should be snooth. The standard
approach takes a null hypothesis that the test rate be
at least the conparator rate, mnus delta, and T is
greater than C m nus delta.

And in that case, we get these various
characteristics that we have seen. And you wll
notice that C mnus delta is a linear function of the
conparator rates, C. So why not think of it as being
a nore general linear function, Atines C plus B

And if you do that, you can actually
establish a valid test, and it doesn't have these

problens that you have with the points to consider

procedure.

You could even fit that l|inear function to
the points to consider deltas, and get sone
approximates very clearly, but it still has good

statistical properties.

Anot her thing you can get out of this test
is by setting these paraneters A and B appropriately,
and you can get something that satisfies sonething you
m ght call the Lewis criteria.

Rohnmel quotes J.A Lewis as saying that

you m ght adopt the equivalence margin in such a way
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that the response rate of the better of the two agents
that the power of the study renmains constant over a
wi de range of potential response rates, and is thus
i ndependent of the |ater observed response rates.

And you can set these paranmeters of this
nore general test to be able to do that. So this
again is a valid statistical test, and it approxi nates
the points to consider or sone other set of criterion
that you mght Iike.

But one main problemwth it that cane up,
and | believe that Dr. Fleming nentioned briefly this

norning, is that at least if you look at the ITT
popul ation, if you get worse success rates, and
perhaps intentionally, because you are getting bigger
deltas with |ower success rates, you mght actually
increase your probability of showi ng equival ence
bogusly.

But in the evaluable population, you are
probably throwing those cases out anyway. So that
probably isn't so much of a problem So, anyway, that
is all that we wanted to say, that we believe that it
m ght be a good idea to be able to adapt delta to the
conparative rates, and that we do have a valid
statistical test for doing that.

CHAl RVAN RELLER.  Are there any questions
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for Dr. Phillips or comments on this approach?

(No audi bl e response.)

CHAl RVAN RELLER. \Were there ot her persons
who wish to present at the open public hearing? |If
not, we will nove to the FDA's presentations. First,
Dr. John Powers, who is a Medical Oficer with the
Division of Special Pathogen and |munol ogic Drug
Products at FDA, who will pr esent a nedical
per spective on hospi t al -acqui red pneunonia  and
meningitis. John.

DR. PONERS: Ckay. W're on. Thank you
Dr. Reller. This afternoon, we would like to give two
presentations, the first of which wll be mne,
| ooking at two serious diseases with high nortality
rates, and that is acute bacterial neningitis and
hospi tal -acqui red pneunoni a.

And then after ny talk, Dr. Susan Thonpson
will present sone simlar information on a | ess severe
di sease, acute Dbacterial exacerbations of chronic
bronchitis.

And our goal wth these tw talks is
actually to try to give you a framework to hang sone
of these principles on that we have talked about
earlier this norning.

So what | would like to do first off is to
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reiterate what the definition of delta is, and its
various conponents, and then tal k about the inpact of
deltas in the clinical setting, and what it neans to
patients.

And then we will go through the selection
of delta, or some of the issues in the selection of
delta, looking at the tw conponents that were
explained this norning, the delta one, or the
historical sensitivity to drug effects 1in acute
bacterial neningitis and hospital-acquired pneunoni a.

And we will ook at that by exam ning somne
information fromthe pre-antibiotic era, and from the
antibiotic era, to try to get a feel for what is the
magni tude of the benefit for antibiotic therapy in
t hese two indications.

And al so tal k about what are sone of the
confounders in determining the efficacy of control
reginens in these particular diseases. Then we will
tal k about the issues of delta two, or that judgnent
related issue of acceptable loss in these two
di seases, by focusing on what are the consequences of
| ess effective therapy in these two di seases.

And then finally finish up with sonme of
the practical issues in selecting deltas. It is

inmportant | think to start with an idea of what is the
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purpose of a clinical trial in the first place.

And a clinical trial is supposed to
distinguish the effects of a drug from other
i nfluences, such as spontaneous change in the course
of t he di sease, pl acebo ef fect, or bi ased
observati ons.

One could ask the question, well, why
can't clinicians just do this on their own once the
drug gets into conmon usage. And it actually can be
quite difficult for clinicians to nake judgnents on
the efficacy and safety of a drug outside of the
setting of a clinical trial, and there are several
reasons for this.

In a disease that has a high spontaneous
cure rate, if a patient receives antibiotic X or Y,
they may get better anyway, regardless of which drug
they get, and it may actually be inpossible to discern
an ineffective therapy given that nobst patients wll
resol ve spont aneously.

Also in diseases that are nore serious,
and that have high nortality rates, at least in
today's realm nost of those people have serious
under | yi ng di seases which can be a confounding factor.

So if a patient dies on therapy, is that

because of their underlying disease, or was it because
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of progression of that infectious disease, and that
can be quite difficult to tell, even with autopsy data
that can sonetines be hard to tell what the patient
died from

And finally it can also be very difficult
to tell what the safety of a drug is conpared to
another drug just in the clinical realm [If you give
your patient a particular drug, and they get a rash
that is pretty clear.

But the real question is how does that
conpare to another therapy, and what is the rate of
rash in a controlled regine, and it is really hard to
do that outside of the setting of a clinical trial

And just to add a point. This norning we
were talking about antibiotics and their ability to
eradi cate bacteri a. Some would also argue that

antibiotics al so have other effects.

And as Dr. MCacken nentioned, sone
anti biotics have anti-inflammtory effects, or
sonetines they go in the opposite direction. And

there is actually sone in vitro data with anphotericin
B that says that if you incubate anphotericin B with
white cells, that it rel eases nmassive anounts of tunor
necrosis factor.

Whet her this has an inpact on clinical
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outconmes or not really isn't clear, and hasn't been
studied. The other reason for clinical trials is that
sonetines we see a result that just wouldn't be
intuitive based on what we would think going into the
trial.

And probably one of the best exanples of
this is clarithronycin studied in the treatnent of
di ssem nated mcrobacterium avian disease in AIDS
patients. And in that trial, there were three doses
tested; a low, an internediate, and a hi gh dose.

And in that trial the low dose had no
effect on eradication of MAC The noderate dose did
have an effect, and actually the nortality was higher
in the high dose than it was in the noderate dose.

And one would never have guessed that
going into the trial based on the pre-clinical data.
So sonetines we see results fromclinical trials that
we just wouldn't predict from some of the preclinica
i nf ormati on.

And in non-inferiority trials -- and
again, Dr. Flemng said this as well -- we are
attenpting to prove that the test drug is not inferior
to the control drug by sone margin, and we can't prove
that two drugs are absolutely statistically identica

in efficacy.
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So we need some way to estimate the
variability around the difference between those two
treatnents. And the way we do this is again |ooking
at the non-inferiority margin or delta, which we are
defining as the maxi mum degree of inferiority of the
test drug, conpared to the control drug the tria
attenpts to exclude statistically.

And again this is specified prior to
initiation of the trial. Once the trial is over, we
calculate the difference in the point estimtes of the
efficacy of the test agent, mnus the control agent,
and again | am wusing the convention that Drs.
Brittain, Lin, and Flem ng used.

Dr. Tenple used the opposite of this, but
| am using the test agent, mnus the control agent.
And here on this slide, we can see just as an exanpl e,
| am showi ng that the point estimate of the difference
of the test mnus the control agent is mnus 8
per cent .

W then calculate 95 percent confidence
intervals around the difference in the point estinate,
which gives us sone idea of the variability around
this estimate.

And then we conpare the | ower bound of the

95 percent confidence interval to this pre-specified
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non-inferiority margin, which in this exanple is m nus
15 percent.

So again just to reiterate what you heard
this norning, since we are all sleepy after |unch,
delta-1 is a conservative estinmate of the advantage of
active control over placebo that is based on data.

Delta-2 is t he | ar gest clinically
acceptable difference between the active control and
the experinmental drug, which is based on judgnent.
And again that judgnent is in-turn based on what are

t he consequences to patrons of treatnment failure.

So overall selecting a delta for the
clinical trial, if the delta-1 is very large, or in
other words, is there is a huge benefit of drug

treatnent over placebo, then what really matters is
selecting the delta based on the delta-2.

So if we then go on to tal k about delta-1,
which is historically-based data, we can ask the
guestion do we really know what we think we know about
the historical information

And again the inportant point to renenber
here is that it is not whether an antibiotic actually
hel ps patients or not. It is what is the magnitude of
that benefit, and when one actually goes through the

literature, trying to tack a nunber on to this, it can
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be actually quite a daunting task, | can tell you,
havi ng spent hours in the library looking this stuff
up.

So one of the problens is that for sone
di seases that we deal with, there is no data from the
pre-antibiotic era. These are really diseases of
nodern medi cal care in sone cases.

The second thing is that there has been
changes in the resistance patterns of the comon
organi sms causing these diseases, and also the
epi dem ol ogy of the disease itself.

Thirdly, there can be differing response
rates in various sub-populations with the disease
Fourthly, there can be changes in the practice of
nmedi ci ne, or supportive care, of patients with that
di sease.

And then also there can be problens in
defining patients who actually have  Dbacterial
infections, versus either non-bacterial causes of the
sane kind of infection, or non-infectious causes that
may m m c that disease.

And finally a point that was brought up
several times this norning, is that sonmetinmes we use
different definitions of success and failure in our

current trials, conpared to the end point in pre-
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antibiotic trials were, which is nostly nortality for
the main part.

The delta-2 is the judgnent based
acceptable loss relative to current therapy. In an
ideal world, one could nmake the assunption that for
nore severe diseases one would like to see a smaller
delta, because the consequence of treatnment failure in
t hose severe di seases coul d be increased norbidity and
nortality to patients.

On the other hand, in Jless severe
di seases, one would be tenpted to accept a |arger
delta because even though there nmay be greater |oss
relative to current therapy, that may not translate
into nortality for patients, although it may translate
into nore norbidity and disconfort for patients.

But unfortunately we don't live in an
i deal wor | d, and there are practicalities of
performng clinical trials that we need to take into
account when formng our judgnents about what is an
accept abl e | oss.

And this is what we are going to do for
you this afternoon hopefully, is that we are going to
take these three diseases, and try to go through them
and show you sonme of the information that you can hang

this around.
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The first that we will talk about is acute
bacterial nmeningitis. Well, the delta-1 for acute
bacterial neningitis, the magnitude of advantage over
pl acebo is well known in acute bacterial neningitis.

There is data fromthe pre-antibiotic era,
and it is a very large benefit. Therefore, the
deci si on should be based on that acceptable |oss, and
taking into account the difficulty in doing trials, as
well as the fact that we may increase nortality by
accepting drugs that are | ess effective.

The second indication that we wll talk
about is hospital-acquired pneunonia. And actually
this is a disease nore of the nodern era, where the
magni tude of the advantage over placebo is not as
clear, and when you actually try to hang a nunber on
this, it beconmes quite difficult.

And then again you are still left wth
t hat decision on what is an acceptable | oss. And then
finally after ne, Dr. Thonpson wll go over acute
bacterial exacerbations of chronic bronchitis, where
t he advantage over placebo is unclear, and may in fact
be quite small.

O it may be different, depending upon
whi ch subpopulation you are dealing with, and the

deci sion on acceptable loss here is not as critical
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again because we are not dealing with high nortality
rates.

So let's start off looking at these
components of delta for neningitis and hospital-
acquired pneunponia, and | have divided this up by
asking several inportant questions for each of the
delta-1 and the delta-2 conponents.

For delta-1, one can ask the inportant
guestion of what is the magnitude of benefit of any
antibiotic therapy over placebo. The second question
is, is the benefit of antimcrobial therapy in current
trials nmeasured in the same way as in the original
trials showi ng that benefit.

And the third question s, is the
magni tude of benefit of therapy over placebo, or the
delta-1, large enough that it should not effect the
sel ection of the overall delta for the clinical trial.

In other words, we can skip the delta-1
al together and nmake a decision on the delta for the
trial based on delta-2. The inportant question for
delta-2 is what is an acceptable loss of efficacy
conpared to accepted therapy in a serious disease, and
there are two sides to this coin.

The first is the scientific considerations

of what happens to patients who fail treatnent in
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various patient subsets with neningitis or hospital
acqui r ed- pneunoni a.

And then what you heard a |ot about this
norning are the practical considerations of the
effects of changing the delta on sanple size as the
ef ficacy rate changes.

Wll, let's Ilook at acute Dbacterial
meningitis first, and try to figure out sone
information about delta one, or the historica
sensitivity to drug effects in this disease.

Clearly, acute bacterial neningitis was
highly lethal in the pre-antibiotic era. The nost
common organism before antibiotics was actually
nmeni ngococcal di sease, which occurred in large
out br eaks.

And the overall nortality in these
out breaks was sonewhere between 70 and 90 percent
wi t hout specific therapy, and there are articles about
t he 1905-1906 neni ngococcal outbreak in New York Cty,
which clearly defined this nunber for us.

The other interesting point is that those
out breaks occurred in nostly previously healthy young
people, who were in crowded conditions, and who then
went on to get ill. So they did not have underlying

serious di seases.
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When FI exner first st udi ed anti -
meni ngococcal serum in this paper published in 1913,

it decreased the nortality in meningococcal neningitis

from 70 percent to 30 percent. So, clearly a very
large nortality benefit, even wth neningococcal
serum

And then finally Schwenker published his
paper in 1937, which gave sulfanilamde, given both
subcutaneously and intrathecally to 11 patients, and
this reduced the nortality to 10 percent.

And in this series, he treated 11
patients, and 9 of those 11 patients survived. One of
the patients who did die actually had bacterial
eradication fromhis spinal fluid, but went on to pass
away anyway.

What are sone of the problens with this
historical data? Well, we use different end points in
current clinical trials, and although nortality is one
of the end points that we still |ook at, we can argue
that sonetinmes that is not that high, and doesn't
drive the overall end points.

For instance, in the trovafl oxacin study

that was published in Pediatric and Infectious

D seases that Dr. MCracken tal ked about this norning,

the nortality in each group was 2 percent and 3
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percent, and clearly different than what we saw in the
pre-anti biotic era.

So sone of the end points that we | ook at
here, in addition to nortality, are developnental,
neur ol ogi c, and audi ol ogi ¢ sequel ae. It is hard to
get a handle on what the effect of antibiotics is on
these, because if patients didn't get treated, they
die. So it is hard to tell.

There is al so different epidem ol ogy today
than we saw in the past, and today pneunococcal
nmeningitis is the nost common form of bacteria
meningitis in the United States, and that is even
different from 10 years ago in this country.

And finally t here are di fferent
popul ati ons. In this study that was published a few

years ago in the New England Journal of Medicine, it

conpar ed t he epi dem ol ogy of acute bact eri al
meningitis in 1995 to the epidemology in 1986, and
showed that in 1986 that the average age of a
meningitis patient in the U S. was 15 nonths.

And the average age of a neningitis
patient in 1995 was 25 years, a huge difference in the
epi dem ol ogy, even over a short span of tine. Now,
let's switch gears, and try to |look at the historica

data for hospital acquired pneunoni a.
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It is a nuch nore difficult task, because
the clinical entity of hospital acquired pneunoni a was
not described in the pre-antibiotic era. |If we tried
to look at sone of the organisns inplicated in
hospi tal -acquired pneunonia, even though they aren't
acquired in the hospital in this pre-antibiotic data,
we can see that in the influenza outbreak in 1918
there were a nunber of cases of post-influenza Staph
aur eus pneunoni a.

And in one report, there were only two
spont aneous cures out of 151 cases on a mlitary base

with Staph aureus pneunonia. So, clearly a highly

| et hal di sease.

There were very few reports in the pre-
antibiotic area of Gamnegative pneunoniaes, and
again part of the problemw th these reports though is
how certain are we of the mcrobiologic diagnosis in
t hese case reports.

So really there is no way to conpare
antibiotic therapy to placebo for hospital acquired
pneunoni a, because these studies just don't exist. So
what we are left doing is trying to extrapolate data
fromthe antibiotic era to see if we can find what the
pl acebo rate woul d be.

Wll, one way to try to do this is to
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conpare patients that get appropriate antibiotic
therapy to inappropriate antibiotic therapy, and I am
going to contrast these two studies to show you how
difficult a task this actually can be.

If we ook at this study by Celis that was
published in Chest, they |ooked at all-cause nortality
in patients that received appropriate antibiotics,
versus those who received i nappropriate antibiotics.

In this trial, appropriate antibiotics
were defined as an organismthat was sensitive to the
antibiotics that the patient received. And again
obviously you <can't random ze patients to get
i nappropriate therapy, and so this is an observati onal
st udy.

The all-cause nortality rate in patients
that received inappropriate therapy was 91.6 percent,
and the all-cause nortality in patients that received
appropriate therapy was 30.5 percent. So a 60 percent
difference between appropriate and inappropriate
t her apy.

There is a lot of problens with this data,
however . The first is that obviously it is an
observational study, and the second is that the nunber
of patients that received inappropriate therapy was

very small in this particular trial.
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So if we attenpt to | ook at another study
that was done alnost 10 years later, published by

Al varez and Lerman in Intensive Care Medicine in 1996.

These people |ooked at this question in a slightly
different way, but it trenmendously changes the
nunbers.

They again | ooked at inappropriate versus
appropriate antibiotics, but this tinme they defined
i nappropriate therapy as |lack of clinical inprovenent,
or an organism that was not sensitive to the
antibiotic that the patient received.

So there was nore than one way to define
appropriate, versus inappropriate. They al so | ooked
at attributable nortality. In other words, assum ng
that the patient died, they died of pneunonia.

Now, how one determnes this isn't clear
fromthis paper, and it is not clear in any case how
one woul d decide what the patient died of. So in this
case, they l|looked at the attributable nortality to
hospi tal -acqui red pneunoni a.

And conparing appropriate to i nappropriate
t her apy. If the patients received appropriate
therapy, the nortality rate was 16.2 percent, and if
they received inappropriate therapy, the nortality

rate was 24.7 percent.
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So only about an 8-1/2 percent difference
her e. Now, again, there are differences in the
popul ati ons between these two studies. The Celis
study enrolled only nmechanically ventilated patients
inthe I CU

The Alvarez and Lerna study enrolled
patients in the I1CU 60 percent of whom were on
mechani cal ventilation, but the other 40 percent were
not. This is the kind of data that you have to dea
with when you are trying to decide what is the effect
of anti biotics.

And this is as good as it gets. So it is
very difficult to find out. Again, there is also
problens with this historical data. There is a great
difficulty in the clinical diagnosis of hospital-
acqui red pneunonia, and several studies that |ook at
this show that clinicians are only correct in their
di agnosis of hospital-acquired pneunonia, at |[east
based on autopsy studies, about 50 percent of the
tinme.

The problemwith this is that patients get
enrolled in these studies that don't have the di sease.

So you can't expect the antibiotics to have an effect
on soneone that doesn't have an infection.

Al so, there has been a change in

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

198

nosocom al organisns over tinme, wth a shift from
GRAM positive organisns back in the 1950s, with the
introduction of positive pressure ventilation, to
GRAM negat i ves and back to GRAM positives agai n today.

There is also very different outcones in
various patient populations. The nortality rate in
mechanically ventilated patients is much higher than
that in, say, ward patients or ICU patients who are
not ventil at ed.

And again there is the problem of how do
we attribute the death to pneunonia versus all-cause
nortality, and even at autopsy, it can be difficult to
di scern this information

And then finally we wuse clinical end-
points other than nortality in our current clinical
trials; things such as nornalization of the white
bl ood cell count, and resolution of a chest
radi ograph, or resolution of fever.

So if we then go back to our original
guestions, and again shifting gears back again to
acute bacterial neningitis, let's see if we can answer
sonme of these questions.

For delta-1 for acut e bacteri al
meningitis, what is the nagnitude of benefit of

antibiotic therapy over placebo. Wll, it appears
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that this is pretty clear, and it is as large as 60 to
80 percent nortality benefit.

But the magnitude of benefit on clinica
paraneters, such as auditory, hearing, neurologic,
devel opnental |osses, is not as clear. |Is the benefit
of antimcrobial therapy in current trials neasured in
the sanme way as in the original trials?

Well, yes, and no. W still use nortality
as an end-point, but we do use the other end-points of
audi tory and neurol ogi ¢ devel opnental |osses as well.

And, thirdly, is the magnitude of benefit
of therapy over placebo |arge enough that it should
not affect the selection of the overall delta for a
trial. And the answer here appears to be yes, because
again the magnitude of the benefit is so large that
you can select the delta based on the considerations
about clinical |oss.

How about for hospital-acquired pneunonia
if we attenpt to answer these sanme three questions.
What is the magnitude of benefit of antibiotic therapy
over placebo? Much harder to answer than for
bacterial nmeningitis.

And based on the two trials that | have
presented to you, the benefit can be anywhere from

8-1/2 percent to 60 percent, depending upon how, and
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in whomthis benefit is neasured.

And it is very unclear what the benefit of
antibiotics is on a resolution of clinical paraneters,
such as fever, white count, and chest radiograph. The
second question is the benefit of antimcrobia
therapy in current trials measured in the sane way as
in the original trials showing benefit? Again, the
answer is yes and no.

W still look at nortality, but again we
are looking at the resolution of those clinica
paraneters, as well as part of the primary end points.
And then finally is the nagnitude of benefit of
t herapy over placebo |arge enough that it should not
effect the selection of the overall delta for the
trial.

Well, this is one of the things that we
want the Committee's help on today. G ven the
problens in looking at this trials, how is one to
deci de what the acceptable loss is given sone of the
practical considerations as well.

The other point that | want to make about
hospi tal -acquired pneunonia referable to some of the
di scussions that went on this norning, is that there
is a clear difference about what the bacteriol ogy

means in a disease |like acute bacterial neningitis,
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versus hospital -acquired pneunoni a.

And we talked a little bit this norning
about using so-called hard end points of the
m crobi ol ogy of sone of these diseases. Wel |, that
may be appropriate for acute bacterial neningitis,
where you have sterile body fluids, such as cerebra
spinal fluid, where you can nmeasure an effect of the
anti biotic.

That becones very probl emati c for
hospi tal -acquired pneunonia, and in fact a nunber of
the other respiratory indications, where the organism
that you isolate in the sputum may have absolutely
nothing to do with the patient's clinical course.

And the flip side of that is that you can
find organisns in the patient's blood stream when
their sputum sterile. So the mcrobiology in a
di sease |ike hospital -acquired pneunonia becones very
difficult to interpret.

And we would like to hear what the
committee has to say about that as well. Finally, for
delta-2, we need to tal k about both the scientific and
the practical considerations of selecting delta-2.
Well, again this is based on the consequences to
patients of treatnent failure.

In meningitis, t here is a cl ear
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consequence of treatnent failure, and that is death.
So there is a clear nortality benefit of antibiotic
therapy, and the norbidity here is developnental,
neur ol ogi ¢, and audi ol ogi ¢ sequel ae.

And again it is unclear what the magnitude
of benefit of antibiotics for those things actually
iS. For hospital-acquired pneunonia, well, while
there may be a nortality difference as one of the
consequences of failure, although again the magnitude
of that benefit varies dependi ng upon how and in whom
that is neasured.

And also there can be a norbidity
increase, and clearly there are studies which show
that patients who do not get treated appropriately for
hospi tal -acqui red pneunonia have an increased cost of
their hospital stay, and an increased duration of
their hospital stay as well

But again although we have that econom c
information, there really is a lack of information on
the effect on the rate of «clinical resolution of
things |like the white count fever and chest
radi ogr aph.

So finally, and you have heard a | ot about
this this norning, and so | won't spend nuch tine

tal king about it, are the practical issues involved in
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sel ecting delta.

And the effect of the success rate on
delta you have heard a |ot about this norning. But
there is also sonething that goes into this beyond
just sheer economics, and that is how many patients
actual |y have the di sease.

So we need to | ook at the epidem ol ogy of
the disease, the l|imtations of the inclusion and
exclusion criteria of a trial, and the inability of
patients to continue on random zed therapy in studies
of very severe diseases, where patients may not make
it to the end of treatnent.

You have seen this slide a couple of tines
today, and | amnot going to go through it in detail,
and I will just show you that what | really want to
point out is that you can see the rel ationship between
delta and success rate is not |inear.

As you tighten the delta the nunber of
patients required in a trial goes up rather steeply.
So let's talk about he epidemology of the diseases
and what we know.

And you heard a little bit about this from
Dr. McCracken this norning, and again this is based on
this informati on obtained from 248 cases of neningitis

acquired by the CDC and published in this New Engl and
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Journal paper in 1997 fromdata from 1995.

Vel |, what we used to see in 1986 was t hat
haenophi |l us influenzae was the nunber one cause of
bacterial neningitis, and it occurred in children at
an average age of 15 nonths.

Wat we see now is that streptococcus
pneunoniae is the nost comobn organism at one 1.1
cases per hundred-thousand patients, and haenophil us
i nfl uenzae has dropped all the way down into a tie for
fourth place with listerial neningitis.

Wiy is this inportant? This is inportant
because the case fatality rates are obviously going to
influence the cure rate in the disease, and this
varies by organi sm

Haenophi lus influenzae has a |ower case
fatality rate than disease caused by streptococcus
pneunoni ae. If one were to do a trial in the United
States today, you would nost |ikely get nore
streptococcus pneunoni ae isolates, but that would al so
mean that the nortality would be higher.

So if you conpared a trial done today wth
a trial done in the 1980s, the overall cure rate may
be | ower now because you are having nore strep pneuno
cases than you di d haenophilus influenzae.

This paper also estimated the nunber of
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cases in the United States in 1986 and 1995 of acute
bacterial neningitis. And it was estimated that there
were about 13,000 cases in 1986, and now we are down
to less than 6,000 cases in 1995.

And Dr. MCracken nmentioned this norning
t hat anot her organism nmay cone along to replace this,
and this study actually | ooked at the difference here,
and it really is due to the huge drop in haenophilus
i nfluenzae Type B disease, and it has not been

replaced by sonething else, at least not to this

poi nt .

So we have a shrinking nunber of cases in
this country as well. Switching gears once agai n back
to hospital-acquired pneunoni a. Vell, just like

everything else with this disease, it is unclear what

the epidemology of this disease is. It is not a
reportable illness.
The Nat i onal Nosocomi al I nfection

Surveillance data estinmates that there is about
250, 000 cases per year in the United States, but this
uses a clinical definition of hospital acquired
pneunoni a.

And even t hough hospi t al acqui red
pneunoni a may account for one percent of all patients

entering the hospital, and it is the second nost
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common  nosocom al infection after urinary tract
infections, and the nost common infection in the |ICU
it still ends up being relatively uncommon conpared to
sone ot her diseases.

And again these may not be entirely
accurate, because | pulled these from a nunber of
different sources. But | just wanted to put these as
a framework for you to see how things fall out.

Acute otitis nedia, 26 mllion cases a
year; acute sinusitis, 23 mllion; and then
tonsillitis/pharyngitis, 21 mllion; comuni ty-
acqui red pneunonia, about 4 mllion; and then we drop
off down here to 250,000 cases of hospital-acquired
pneunoni a; 10, 000 cases of acute bacterial nmeningitis;
and sonewhere less than that for acute bacterial
endocarditis.

So still these things are relatively
unconmmon conpared to sone of the other ones. Getting
back to that point about using bacteriologic end
poi nt s. Again, it depends upon what indication you
are tal ki ng about.

It may work for acute otitis nedia, and
won't work for acute sinusitis, because we don't get
puncture studies nost of the time, although we do on

occasi on.
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It won't work for conmunity-acquired
pneunonia, and it won't work for hospital-acquired
pneunoni a. But it may work for acute bacterial
meni ngitis.

So it depends upon the indication whether
bacteriology is helpful to us or not. So sone ot her
practical points. The success rate in recent hospital
acqui red pneunoni a trials with pi peracillin,
t azobact am i nezolid, ci prof | oxaci n, or
trovafl oxacin, have all been in the 50 to 70 percent
range.

If one uses a smaller delta for those
trials, the delta used in those trials was 20 percent
by the way. But if one would use a smaller delta than
that, the sanple size would go up.

However, the downside of accepting a
|arger delta is that theoretically a new drug could
then be as nmuch as 20 percent |ess effective than the
conparator. And if we are talking about a drug that
already starts off with a 50 percent cure rate, we are
down to possibly accepting a drug with a 30 percent
cure rate.

The other problemis that alnost half of
the patients don't conplete the trials, and you need

to take that into account when |ooking at the sanple
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si ze.

So if we just look again at the left side
of this graph, which you have seen many tines, if we
go froma 20 percent delta, we go from a trial that
needs 99 patients per arm -- and again this is
assunm ng 80 percent power.

But if we tighten it all the way down to a
5 percent delta, we are tal king about fifteen hundred
patients per arm or 3,000 patients in the study. But
that is before you figure out that half of those
people drop out of the trial. So you are talking
about 6,000 patients per study here.

So then sone of the things that we need to
take into account for delta-2 to answer that question
of what is an acceptable |oss of efficacy conpared to
accepted therapy in a serious disease.

Wel |, the serious nature of neningitis and
hospi tal -acquired pneunonia would seem to call for a
selection of small deltas. However, as we have seen,
smal l er deltas would result in a |larger sanple size of
the trials, and one of the things that we would ask
the comm ttee about today is whether this is practical
gi ven what we know.

But we need to balance this risk of

accepting drugs, which my be 20 percent |ess
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effective than currently approved therapy. And again
if we are tal king about a 50 or 60 percent cure rate,
20 percent less than that is a 30 or 40 percent cure
rate.

So the dilemma that we are left with here
today is to balance this risk to patients of accepting
|arger deltas, especially in nore severe diseases,
versus those realities of performng clinical trials.

At this point, I will turn it over to Dr.
Susan Thonpson, and she will talk to you about acute
bacteri al exacerbations of chronic bronchitis.

DR, THOWSON. CGood afternoon. | am going
to be speaking with you today about the selection of
delta in clinical trials of antimcrobial therapy for
the indication of acute exacerbation of chronic
bronchitis.

The outline of what we are going to be
tal king about today is given here. First of all, we
will give a definition of the scope of the problem
and discuss the selection of deltas specifically for
AECB trial s.

Then we wll spend nost of our tine
reviewing the trials available in the literature which
our placebo controlled for the indication of AECB, and

di scuss sone of t he conf oundi ng i ssues and
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interpretation of those trials.

And we will give you some conclusions and
list for you what we feel are unresolved issues, and
alternatives for future AECB trials. There are
approximately 12 mllion cases of chronic bronchitis
per year in the United States.

And it is the npbst conmon category of
chronic obstructive pul nonary disease. Mst cases of
chronic bronchitis are due to tobacco use, and nost
studies put it in the range of 85 to 90 percent. A
few cases are due to environnmental pollutants, or such
genetic factors as al pha-1 antitrypsin deficiency.

It is inportant to recall that AECB is a
distinct clinical entity fromacute bronchitis. Acute
bronchitis is usually defined as sputum production in
t he absence of wunderlying |lung disease, and the vast
majority of these cases have viral etiology as the
cause.

The Division of Anti-Infectives no |onger
recogni zes acute bronchitis as an indication for which
new drugs can apply. Acut e exacerbation of chronic
bronchitis accounts for 5 to 10 percent of all
antibiotic prescriptions in the United States.

Currently, 17 antibiotics, plus or mnus

one, carry the indication of acute exacerbation of

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

211

chronic bronchitis and are |abeled, and were approved
via non-inferiority trials.

Some of the older antibiotics carry
br oader indications which were granted at those tines,
including either wupper or Ilower respiratory tract
i nfections.

| have borrowed this slide from the CDC
basically to just give you an idea of the proportion
whi ch bronchitis represents in out pat i ent
antimcrobial therapy usage in the United States.

This slide is from 1992, although i
suspect that the proportions have not changed.
Bronchitis, as you can see, represents 16.3 mllion
courses of antibiotics in the year of 1992, a
significant proportion.

It is inportant to note this slide was
presented in the context of a discussion of the
antimcrobial resistance, and clearly some of those
prescriptions that were witten for bronchitis, as
wel | as sone of these other diagnoses which are given
for outpatient or for respiratory infections, are
given sonetines for indications which don't require
anti biotics.

Moving then into a definition of acute

exacerbation  of bronchitis, a fairly standard
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definition of chronic bronchitis itself is cough and
sputum production on nost days for greater or equal to
three nonths in two consecutive years.

And acut e exacer bati on of chronic
bronchitis is sone conbination of worsening dyspnea,
i ncreased sputum volume, and/or increase in sputum
pur ul ence.

The etiology is npbst commonly nontypabl e
H flu, which usually enconpasses 50 to 60 percent of
the isolates in nost studies. M catarrhalis is 15 to
20 percent, and Strep pneunp is 15 to 20 percent. The
smal | er nunber of atypicals has been found in various
st udi es.

Movi ng then specifically to the issue of
selection of delta for «clinical trials, | wll
reiterate what you have heard nany tinmes today
al r eady.

Delta-1 is the smallest effect size, if
any, that active drugs would be reliably expected to
have conpared with placebo, and we wll spend the
majority of our tine on that for this indication.

Delta-2 is t he | ar gest clinically
acceptable lots in efficacy between the experinental
drugs and the active drugs, with the snmaller of these

two val ues representing delta.
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For acut e exacer bati on of chronic
bronchitis then, specifically the determnation of
delta-1 represents the estimation of the benefit, if
any, of active control over placebo.

The determnation of delta-2 for AECB is
in a sense relatively less pressing, in that AECB has
a very low nortality and norbidity, and for this
indication than, delta-2 is relatively large and
certainly greater than 20 percent.

Thus, for AECB, the snaller of the two
values, delta-1 would represent the delta for the
studies. Actually, | should have entitled this slide
"Previ ous FDA Cui dance for AECB."

The points to consider you are probably
all aware of. From 1990, two recomended trials for
AECB, or one if the drug was submitted for CAP or HAP

The organi sms we have al ready nenti oned.

And 10 to 20 percent was the usual delta
for AECB trials based on the efficacy rates which were
usual Iy found. The approach then to determne delta-1
for AECB is essentially to review the results of the
pl acebo controlled trials that are available to us
fromthe literature in an attenpt to determ ne
del t a- 1.

The two points that | think are inportant
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to renenber during our subsequent discussion is that,
first of all, in the past 40 years, less than el even
hundred patients have been enrolled in random zed
pl acebo controlled trials of the antibiotic treatnent
of AECBs, and none of those trials were of identica
desi gn.

The second point that | want you to
renenber is actually a list of caveats that many of
these trials share. First of all is the uncertainty
in the definition of acute exacerbation. The second
and very inportant caveat is the lack of consistent
and a reproducible rating system for severity of the
presentation of disease.

Third is a lack of standard outconme
nmeasures, and you will see quickly that this becones a
problem in interpretation of these trials. And
| astly, and probably least inportant, is the role for
non- physi ol ogi ¢ out cones.

|'ve chose to discuss in detail this

trial, which was published in the Annals of Interna

Medi cine fromthe University of Manitoba in Wnnipeg.
It is probably the nost wi dely quoted placebo contro

trial of AECB in the literature.
These aut hors | ooked at 362 exacerbations

in 173 patients wth AECB. These patients were
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random zed to receive either a placebo or antibiotics.

The antibiotics could be any one of Bactrim
anoxicillin, or doxycycl i ne, depending on the
i nvestigator's discretion.

Patients could be treated also for a
subsequent exacerbation, in which case they received
the opposite treatnent, placebo or antibiotics.
Success in this trial was defined as synptom
resolution within 21 days, and of note nobst of these
patients had -- excuse nme, all of themhad a | ow
FEV- 1.

These authors did use a severity scale in
this trial, and it has been referred to as the
Wnnipeg criteria. Type-1 are the nost severely
affected patients, and are patients who presented with
cough, increased sputum production, and purul ence.

Type-2 patients would have 2 or 3 of these
synmptons, and Type-3, only one, wth one of the
listed, fairly non-specific, indicators of infection.
This chart basically goes through the results of the
trial, and I will walk you through it.

On the left side of the slide are placebo
results, and on the right are antibiotic results, and
the results are given in terns of either success or

deterioration.
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The nunbers are given as percentages, with
the absolute nunbers in parentheses. I wll direct
your first to the overall results of the study, which
denmonstrated that 55 percent of patients who received
pl acebo had a successful outcome, and 68 percent of
t hose who had antibiotics had a successful outcone.

The results were nore inpressive when it
was divided by the severity of the infection. You
will recall that Type-1 were those nore severely
infected, and in this case 43 percent who received
pl acebo were successfully treated, versus alnost 63
percent who received the antibiotics.

The other thing that | wanted to point out
to you on this slide was that the deteriorations
tracked in the direction that you mght expect.
Again, those who were nore severely infected at
presentation had a higher deterioration rate when they
recei ved pl acebo than when they received anti biotics.

The conclusions then that these authors
reached fromthe study were that antibiotic treatnent
provided no benefits to Type-3, which were the |east
severely affected, and could probably be justified in
Type-2, and denonstrated the greatest benefit in those
with the nost severe exacerbati ons.

They al so noted that a higher success rate
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in the antibiotic treated groups nay be | ess inportant
than the clinical deterioration. They found in their
study that subgroups of individual synptons were no
nore predicted about the outconme than were the group
that constituted their severity scale.

The caveats specific to this particular
study were first of all that no m crobiol ogy was done.

Al of the antibiotics used were assumed to be
equal ly effective. It was of course conducted in the
pre-resistance era.

Steroid use was not controlled, and there
were relatively small nunbers of patients in the
study. Moving on then to | think another fairly wel
known study, a nmeta-analysis conducted by SAINT and
col | eagues, which was published in JAVA in 1995.

This study was a neta-analysis of nine
pl acebo controlled trials of antibiotics in AECB. And
it is inportant to recognize that these nine trials
that were included were actually out of 230 studies
screened, and that only those nine studies nmet their
criteria.

That criteria that they used was that the
study should be random zed, and there should be a
diagnosis of chronic bronchitis, and AECB, and at

least a five day duration of followup, and data
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sufficient to cal cul ate an outcone size.

Now, what they ended up doing, because
there were different outcone criteria used in the
different studies, was to calculate what they called
an effect size, which is a wunitless neasure of
ef ficacy.

The results were that when the trials were
conbi ned, they yielded an overall effect size, which
was indicative of a smll, but statistically
significant effect, favoring antibiotics over placebo.

It is inportant to note, however, that the
breakdown of the nine trials was as follows, which
were that 3 of 9 sort of statistically significant
benefit of the antibiotics; and 3 of 9 showed a trend
favoring antibiotics; and 3 of 9 showed no difference
from pl acebo.

Because the authors realized that the
effect size would be a fairly confusing phenonena,
they al so | ooked at the nost conmonly reported outcone
nmeasure, which was the Peak Expiratory Flow Rate, and
that was reported by six of this nine trials.

Wen they |ooked at those trials, they
found that 2 of 6 showed a trend or significant
i nprovenent in Peak Expiratory Flow Rate favoring the

antibiotics, and the others obviously did not.
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The conclusion that these authors reached
were that antibiotics yield a small, but statistically
significant, inprovenent conpared with placebo that
may be clinically significant, especially in patients
with | ow baseline flow rates.

The <caveats in this particular neta-
anal ysis was what we have already nentioned. That
there were a variety of outcone neasures used. In
addition to Peak Expiratory Flow Rate, the duration of
t he exacerbation, the Pa®2, synptom scores, or overal
severity scores, determned by a physician, were all
used variously in these studies.

This placebo control trial by Alegra, et
al, was one of the ones that was not included in the
same neta-anal ysis because at the tinme their origina
results were published in Italian.

However, they published a nore recent
anal ysis that described their entire results, and I
wanted to present that to you today as anot her exanple
of placebo control trials.

This particular trial | ooked at the
anoxicillin/clavulinic acid versus placebo, both given
in a five day course. And patients were greater than
40 years old had cough and sputum production, an FEV1

of less than 80 percent predicted and no patient
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recei ved steroids.

O 761 patients screened, there were 369
exacerbations included in this trial, and the failure
rate was given here, which was 49.7 with placebo, and
13.6 al so received anti biotics.

The retrospective revi ew, whi ch
constituted the second paper, showed that those folks
who presented with low FEV-1, did worse with placebo

And they concluded that those with severe function
i mpai r ment and higher nunber of exacerbations,
derived the greatest benefit.

| would like to present to you here not a
pl acebo control trial, but actually an evidence-based
clinical practice guideline put out by ACP and ASIM
and ACCP jointly.

What these authors did -- and it was

published in Annals of Internal Medicine in 2001, was

to review not only therapeutic interventions, but also
nodal ities of diagnostic testing for utility.

In the review, the antibiotic treatnent of
AECB, they included 11 random zed placebo controlled
trials. These included the nine that we have already
mentioned that were included in the SAINT neta-
analysis, as well as tw that had been published

subsequent | y.
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In the review of these papers, these
authors concluded that antibiotics are beneficial in
the treatnent of patients with AECB. Patients wth
nore severe exacerbations are nore likely to benefit
from anti bi otics.

| wanted to very briefly nention the
pl acebo control trial t hat involved antibiotic
treatnent of patients with AECB. This was published
in the Lancet in 2001, and involved a random zed
pl acebo controlled trial of  ofl oxaci, and 400
mlligrams a day, versus a placebo for 10 days.

These 90 patients were sort of a unique
group, in that they did have AECB, but these are
patients who presented severely ill enough to
immnently require nechanical ventilation. The
authors fairly rigorously excluded pneunoni a, and they
were allowed to receive amnophylline, but not
st eroi ds.

Gven the extrenme presentation of the
patients, we see extrene results. The nortality
actually was 22 percent in patients who received
pl acebo, and 4 percent in those who received
of | oxacin, and the secondary end point that was | ooked
at was the requirenent for nore antibiotics and which

al so showed the sane trend.
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In addition, these folks had a decreased

duration of wventilation, and hospital stay in the

of | oxaci n group. | would point out that again these
patients were severely ill, and really what we are
seeing here is nost likely a prevention of hospital-

acqui red pneunonia, rather than treatnent of AECB per
se.

Wat | would like to present here is
actually again not a placebo controlled trial, but a
review of the sane. The results that you will see
here are from an AHRQ evidence report or technol ogy
assessment .

This particular docunment was prepared by
the Duke University Evidence-Based Practice Center.
The procedure for these docunments is that the EPCs
systematically review the relevant science-based
literature on their assigned topics, and conduct
addi ti onal anal yses when appropri ate.

When this group of investigators exam ned
11 placebo controlled trials versus antibiotic
treatnent, they included the 9 that we have di scussed,
and the two subsequent trials that were in the Bach
study, but not in the neta-analysis.

| wanted to very briefly nention one of

those two additional trials here, because | think it
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illustrates one of the points that we are discussing.
This as conducted by Sachs, et al, and was published
in 1995.

And 71 outpatients who had TMP/ SMX and
increasing AECB were treated with either trinmethrin
sulfa, anoxicillin, or placebo. Al of these patients
recei ved steroids.

There were no differences observed in the
recovery rates, changes in synptons, or peak
expiratory flow rate, tenperature, or sputum And the
caveats to interpretation of this study include the
fact t hat the roll of corticosteroids anti-
i nflammatory effect is undefined.

These patients did have relatively high
peak expiratory flow rates, and a |ow proportion of
patients with purulent sputum inplying that there
were perhaps not as ill as sone patients in other
studi es had been.

The conclusions that the AHRQ docunents
reached was as follows. Random zed control trials of
the antibiotic treatnent of acute exacerbation of
chronic bronchitis show overall evidence of a
relatively small benefit in pul nonary function

These trials suggest that patients wth

nor e evi dence of bact eri al i nfection, sput um
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purulents, and nore severe illness, worse peak
expiratory flow rate, benefit nost fromanti biotics.
However, this has not been conclusively denonstrat ed.

Li kew se, t he hypot hesed i nteraction
bet ween corticosteroids and antibiotic use cannot be
addressed by existing trial data. That concludes the
review of what is available to us in the literature
regarding the results of placebo controlled trials and
the treatment of AECB

| would Iike to reiterate what | think are
some of the confounding issues in trying to reach a
definitive conclusion in that determ nation of delta-
1. First, there is the fact that concurrent effective
therapies or other eogenous factors may dimnish
treatnent group differences.

And clearly you have seen in sone of the
studies that system c corticosteroids are one of those
factors, as well as inhaled, short-acting beta
agoni sts and bronchodi | ators, and oxygen therapy.

All of those have been shown in
i ndependent studies to have a treatnment effect in
AECB, and of course cigarette snoking also is going to
have that sane effect.

A very inportant point is the difficulty

in defining appropriate patient popul ations for study.
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First is the issue which has been referred to in

ot her contexts of |ooking at bacteriol ogic end points.

Clearly in AECBs that is not possible
because of the issue of sputum colonization wth
pat hogens in the COPD. In addition, there has al ways
been in various studies the question of the unclear
role of viruses, atypical pathogens, environnmenta
exposure, as well as non-infectious problens in the
causation of AECB

A very significant problemthat remains to
be addressed is the fact that severity criteria for
this di sease have yet to be validated. The assunption
that the AECB severity can be judged by sone
conbi nation  of presenting clinical features is
intuitive, but is yet to be confirned by clinical
st udi es.

Just as an exanple to show potentially how
di fferent popul ati ons of AECB can be constituted, what
you see here are representations of the study that |
mentioned to you from Wnnipeg, as well as sone data
that was extracted from an NDA, which cane to us
recently.

What | wanted to point out was two things.

First of all, obviously these three criteria -- the
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FD-1, the sputumvolunme, as well as severity synptons,
whi ch can be used or have attenpted to be used to sone
degree of prognostic prediction, were given here in
this study, but were not available to us for the NBA
review.

As well, | wanted to point out that the
patients here were significantly younger, and a much
| ower percent of snokers, either current or past,
which may well affect the results given that the
pati ent popul ations would be significantly different.

And | just wanted to very briefly nention
the old versus new antibiotics, and specifically we
all know that resistance is increasing, and that
i ncludes the pathogens that are presuned to be operant
in AECB, and nost of the studies that we have revi ewed
were conducted before the energence of respiratory
pat hogens that are resistant to nultiple antibiotics.

And having said that, however, | think it
is inportant to know that there has been no random zed
control trial which have showed the superiority of
newer broad spectrum antibiotics in this disease
entity, and there is no data to suggest increased
failures with the increase in antibiotic resistance.

Having gone through this review of the

studies then can we determne delta-1, which is sort
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of what we started out with in the beginning. Wat we
would like to be able to do ideally would be to
perform a neta-analysis of the available literature,
and then cal cul ate delta.

The problens that we see in this approach
are, first of all, that the patient population in
pl acebo controlled trials that are available to us for
review was not uniform

Secondly, and probably one of the nost
inmportant things, is that the studies that were
avail able wused very different designs, and very
different end points, none of which were ideal.

The st udi es clearly had di fferent
out cones, and sone have shown a treatnent effect and
sone did not, and nost of these studies were not
recent.

In conclusion then, in terns of the
selection of delta, the performance of a neta-
anal ysis, wth subsequent selection of delta, would
not yield a neaningful value due to the differences in
st udy desi gn, i ncl udi ng het er ogeneous pati ent
popul ati ons, and di verse end points.

A review of placebo controlled trials of
antibiotic treatnment of AECB does not allow a

definitive estination of the benefit of active control
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over pl acebo.

Patients wth nore severe -- wth a
guestion as to what that definition should be, a nore
severe illness, may benefit npbst from antibiotics, but
this has not been conclusively denonstrated, nor have
val i dated severity criteria been denonstrat ed.

What then are sone options for what future
trials should represent. well, first of all, of
course, would be non-inferiority trials in all
patients, which is the current practice. But | hope
that | have presented you data that convinces you that
it isdifficult to choose an appropriate delta.

Secondly, it would be placebo controlled
trials with an early escape option in all patients
with AECB, or placebo controlled trials only in
patients who are perceived to be at |ow risk.

For instance, mld to noderate Goups 2
and 3, and of course another possibility would be to
do placebo controlled trials in patients who have very
severe presentation.

Anot her option would be non-inferiority
trials in severely ill-only AECB patients, with the
possibility of <controlling for snoking and other
concurrent therapies, and understanding that we need

to have a reliable and reproducible definition of
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severe AECB

You have al r eady hear d about t he
possibility of three Arm studies involving a placebo,
the new drug, and/or the old drug. And this would
certainly be an option here.

Unresol ved issues in AECB. First of all,
are placebo controlled trials with an early escape
option acceptable in AECB studies, and a corollary of
that is should only patients with | ess severe disease
be enrolled in these trials.

Secondly, if non-inferiority trials are
conducted in AECB, what should the delta be? And
| astly should future AECB trials include only patients
with severe AECB. Thank you for your attention.

CHAl RVAN RELLER.  Are there any questions
for Drs. Powers and Thonpson? Yes?

DR ROISTEIN. | would like Dr. Powers to
commrent on hospital -acquired pneunonia and the use of
the clinical pneunonia severity index score that
peopl e have used?

There is a nodified pneunonia severity
i ndex score that people have used as criteria for
entry into nosocom al pneunonia trials, and also to
gauge i nprovenent. Could you conment on that? You

didn't comment on that.
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And also the wuse of quantification,
particularly endotracheal aspirates, | ooking at
greater than 10 to the 5th organisns per M.

DR POVERS: Let nme take your second
guestion first. It becomes very problematic to
val idate the use of BALs or bronchoscopic techniques.
There was a study by Fagan that actually |ooks at
people that had purulent sputum abnormal chest
radi ograph, and greater than 10 to the 3rd organi sns.

Versus those who had purulent sputum
abnormal chest radi ograph, and negative cultures done
by that nethod. And the nortality rate was 26 percent
in both groups.

And so does that nean that there is no
di fference between those groups or does it nmean that
the sensitivity of those bronchoscopic techniques is
not very good?

Considering that t hose br onchoscopi c
techni ques are not conpared to any gold standard, that

becones very problematic, trying to tell what those

nmean.

Wen | |ooked over the four new drug
applications for trovafloxacin and piperacillin, and
tazobactam ciprofloxacin, and linezolid, | did not

see a use of that score that you are referring to, to
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try to determ ne.

So the question | was asked or is posing
here is that those may be useful. | am not aware of
them and | really can't comment.

DR ROTSTEI N One of the problens wth
those trials is they use a congloneration of patients,
a snorgasbord. The trovalfoxacin study excluded
ventil ator-associ ated pneunonia patients. So you
could only be ventilated 48 hours or |ess.

| was one of the investigators in that

trial, and | was one of the investigators in the
linezolid trial as well, and that included ventil ator-
associ ated pneunonia patients. It was different.

But all the other ones have been mld-to-
noderate hospital -acquired pneunonia, and that is why
we have been unsuccessful in doing these trials. The
nmoney is really ventilator-associated pneunonia
patients.

DR PO/ERS: The question that conmes up
though is whether a conmpany would want to study
hospi t al acqui red pneunoni a in non-ventil at ed
patients, and what kind of advice would we give to
those people, and I wll let the commttee address
that one as well.

CHAI RVAN RELLER:  Dr. Archer.
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DR. ARCHER: From a statistically
chal | enged person, nanely nme, | have a question. Can
you stratify in a trial like an AECB trial, where

there clearly are different groups, can you stratify
the patients going into the trial and assign a
different delta to different strata within the same
study, or is that a no-no? | guess that would be to
t he second person who presented the AECB

CHAl RVAN RELLER.  Dr. Thonpson.

DR. THOVPSON: I"m probably nor e
statistically challenged actually, but | guess the
answer to that is -- and | amgoing to start and |et

you guys work on this.

But clearly there are subgroups wthin
AECB that respond differently to bronchitis, and so
whether it is a practical matter to assign a different
delta to different populations, | think that would be
probl ematic froma study design standpoint.

And from a clinical standpoint, | would
say that we have yet to precisely identify them So |
think that would be the problens that | see
theoretically if you could get around all of those
i ssues, perhaps.

But thus far there is not a set of

val idated severity criteria that predict outcone. I
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would say no. And | think the other interesting thing
that needs to be further studied, and that | didn't
present, is that there is a suggestion in several
studies that the best predictor of prognosis is
actually not the current presentation, but rather
history of cardiopulnmonary disease, as well as how
many exacerbations they have had in the past.

And so it may well be that |ooking at
those factors mght be nore predictive, but | know
that your question is really delta, and | don't think
that is practical, and | wll let ny statistical
col | eague address that.

CHAl RVAN RELLER: Dr. Tenple, and Dr.
Flemng, if you have conmments on this.

DR TEMPLE: Well, this is a conplete cop-
out, but you could certainly do an all-conmers trial
and stratify the population by the severity, and have
different criteria for success in each of the strata.

It would really be nultiple trials, but in
a single environnent. You mght even have a
superiority hypothesis in one, and a non-inferiority
hypot hesis in the other, but it really wouldn't be one
trial.

Tomw || have to tell you how you could do

that in a single end-point or not.
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DR FLEM NG After the break nmaybe?

DR BRI TTAI N You might want to use or
you might want to base your delta on what proportion
of people you have in your trial in the three groups,
and you could think about it that way, and that woul d
be one overall analysis.

But if you wanted to do it wthin each
category, then you would need a sanple size, and you
woul d need a big sanple size in that case.

CHAl RVAN RELLER: | think it is time for
our afternoon break, and we will reconvene at 2:45, 15
m nut es.

(Whereupon, at 2:34 p.m, the conference
was recessed and resuned at 2:53 p.m)

CHAI RVAN RELLER: Before Dr. ol dberger
gives the charge to the Commttee for discussion of
the questions, we want to have transitional coments
in response to the last query before the break having
to do with stratification of patients in studies of
acute exacerbation of chronic bronchitis, and what the
appropriate statistical analyses would be, and Dr.
Thomas Flem ng has sonme comments to meke on that
query.

DR FLEM NG Just very briefly. The

guestion was asked if it would be at |east possible to
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entertain having a different margin in various strata
or subgroups.

Thi nking about it for a little bit, ny
sense is, yes, it is. Wuether | would suggest that it
is wise or not is an entirely separate issue. But if
we  used, for exanpl e, the setting of acute
exacerbation of chronic bronchitis that we were just
tal king about, and if in fact, just to sinplify this
di scussion, one took it as reasonably established that
in less serious disease there is no effective
antibiotics on the end-points of interest, and in nore
serious disease there is a 20 percent inprovenent,
then in |less serious disease you mght have wanted to
do a superiority trial using a margin of zero.

And in nore serious disease, you would
have all owed sone margin. Let's say it is in fact the
fullest margin that you mght allow, which is a full
20 percent. Then essentially one could aggregate the
data from those two strata, essentially in essence
| ooking at the parameter of how nuch better are you
t han pl acebo.

So in the stratumof |ess serious disease,
you are just taking the estinmated difference between
the experinental and the active conparator. \Wereas,

in the nore serious disease, you are taking that
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di f f erence.

But then you are adding back what you
think the effect 1is against placebo. You are
rewarding an extra 20 percent in the stratum of nore
serious disease, thereby doing an overall stratified
anal ysis that gives you a global estimte of how nmuch
you are better than pl acebo.

So that is just one of, and | just wanted
to raise the fact that you could conceptually do it,
and there are probably other ways to do it, too. The
advisability of doing that is an entirely separate
i ssue, because you are really mxing apples and
oranges here a bhit.

And you are taking a superiority conponent
and you are taking a non-inferiority conponent, and
you are inputing the full 20 percent estimted benefit
that you think the active conparator antibiotic has in
the nore serious disease stratum and that may or nay
not be the right thing to do.

But it is at |east conceptually possible
statistically to work out something that would
essentially allow a different margin essentially in
different strata.

CHAl RVAN RELLER Thank you. Dr.

CGol dber ger
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DR GOLDBERGER: | actually al nbst started
to go into the questions, and so | wll actually try
to keep ny comments brief. W have heard a lot of

presentations this norning.

We heard presentations from FDA staff on
sort of backgrounds for evolution of delta, and sone
of the current concerns and issues from an FDA
per specti ve.

Certainly from our perspective on one
hand, while we recognize that there are real issues in
some of these indications, and the ability to do
clinical trials, and we also hope that we made the
point that talking about delta is not just a
di scussi on of some arcane statistical issue.

It in fact does have relevance to actua
patient care and patient outcone. W heard a |ot of
prospectus fromindustry, IDSA and academa. | think
industry certainly indicated a strong desire to work
in the devel opment of new antim crobial products.

But | think they tried to make the case
that there are sone real economc realities that they
have to live with, and in fact in other presentations
i ndustry has been even nore specific about what sone
of those constraints are.

And that they would like to see sone
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approaches that would allow them to operate wthin
t hose constraints. Take the Infectious D sease
Soci ety.

They certainly showed a strong willingness
to help in any way that it could with this process,
and also | think expressed certainly a desire to
provi de as nuch expertise as they certainly coul d.

| think the Infectious D sease Society
clearly is interested in their continuing to be an
active pipeline of new antimcrobial agents. | am
sure, although it didn't cone out perhaps as strongly
in their comments, they are also interested in
ensuring that antimcrobial products that are out
there, as well as new ones, are used in a nmanner that
sort of preserves their wuseful life as long as is
possi bl e.

W also then heard in the afternoon sone
specific exanmples to help focus the discussion,
dealing wth several different indications, and
| ooki ng at how nuch data we actually have in terns of
t hi nking about delta-1 and delta-2, keeping in mnd
that the delta-2 is ultimately a clinical judgnent.

One of the areas that we certainly heard a
| ot about is the issue of bacterial neningitis, and it

is a very good exanple of sone of the difficulties in
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approaching this whol e area.

And that is that on one hand it is beyond
any question that the benefit of antimcrobial therapy
i'S enornous. On the other hand, recognizing the
severity of failure, which can range from death to at
| east a variety of devel opnental del ays, hearing | oss,
et cetera, we would like our new antimcrobials to
work as close as possible, at least to the sane
degree, if in fact not better, than what is already
out there.

Yet at the same tinme, we recognize that to
do clinical trials |ike that probably has sanple sizes
that are alnost prohibitive. Therefore, there was
sone discussion about what would be the useful ness of
f ocusi ng nor e on PK/ PD, ani mal nodel s, and
m crobiologic end points, as opposed to clinica
success end points.

This is clearly an area that needs further
di scussi on. I think one of the issues that perhaps
was not entirely resolved was whether or not the
bacteriologic end point really captures all the
information that we need to see to be satisfied that
the drug will be effective clinically.

Wl |, we have sone questions which we wll

get to in a second, and that we obviously would Ilike
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some discussion on. W want to point out first that
these questions are neant sort of to introduce
di scussi on, dependi ng upon the available tine.

Certainly we woul d wel conmre ot her comments,
areas of interest that the commttee would like to
tal k about based on personal experience, and/or what
has been presented today.

One issue in fact that would be nice to
hear some di scussi on about goes back to sonething that
| just nentioned a nonent ago.

Both in the nmeningitis discussion and in
sone discussions at the break, | did hear the coment
that from an antibiotic perspective, we really should
be looking at what the drug does bacteriologically,
rat her than clinical outcomes.

And the question is how much wei ght shoul d
we put on this approach, particularly in nore severe
di sease. On one hand, obviously a major role of
antibiotics is of course to effect a bacteriologic
cure.

On the other hand, if we don't get the
requi site patient response, what are we supposed to do
with that type of situation. And if there is tine, we
woul d wel cone sone conments about that. Leo, could

you put up the first question.
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The first area that we want to ask your
opi nion about is wusing AECB as an exanple, please
di scuss sone of the different clinical trial design
options in infections where the magnitude of the
benefit of antimcrobial therapy over placebo renains
uncertain.

And we have several different options
here, and some placebo controlled trials, and three
armtrials, dose response trials, and as tine permts,
you mght want to expand this discussion to sone to
sone other areas, i.e., otitis nmedia and sinusitis,
where there have been issues at tines about the
overal |l benefit of antim crobial therapy.

From our perspective, beyond getting sone
i nput about trial design, we are obviously interested
in ensuring that our approach appears to be nost
appropriate, and whether that neans the sanme approach
we have been using, or sone nodifications, we would
like to get the best possible data that we can.

We also would like to think that given the
relatively limted amount of data there is about the
benefit of antimcrobial therapy in this indication
sonme of the clinical trials that mght be used to seek
appr oval m ght al so provi de sone addi tiona

information on who the patients are, and who really
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benefit fromtherapy.

Because realistically there is a lot of
antimcrobial therapy used in bronchitis, and | think
there is little question that the use of antim crobia
therapy, 1in addition to sone degree of patient
benefit, probably carries with it some devel opnent of
antim crobial resistance.

The question is are we getting the best
trade-of f right now And if you could go to the
second question, Leo.

And this is please discuss the inplication
of choice of deltas in clinical trials for serious
i nfections. Pl ease consider in your discussion the
efficacy of a new drug conpared to avail able therapy
for the indication e.g. HAP and neningitis.

And basically the issues are smaller
deltas and the effect on sanple size of clinical
trials, particularly when the infection is rare,
and/or the success rate is | ow.

And larger deltas and the inpact on
patient care if potentially |less efficacious drugs are
appr oved.

And a sinpler way | think of sort of
summing this up is that there is no such thing as a

free lunch. Either you spend the resources to be able
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to do larger trials that give you nore precise data,
or there will be on one hand sone limtations on what
you know about the drugs.

On the other hand, if the cost is too
high, the trials will never get done, and | think that
this is an area that we would like to hear all your
conment s about .

It is a very difficult area, and it is a
problem for us, and clearly a problem for industry,
and what ever advice you can provide would be extrenely
useful .

And finally the third question. Pl ease
di scuss what other factors, characteristics, of a drug
product other than primary confidence interval results
could be included in a risk benefit analysis
supporting an FDA regul atory deci si on.

And certainly to be included in this can
be safety considerations, PK/PD, availability of
alternative therapies, other factors as you think
appropri ate.

Traditionally, we have been nore flexible
in situations where therapeutic options are limted,
and where the disease is severe, and the alternatives
may not be ideal, at |east for sonme group of patients.

W would clearly think that this should
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continue to be the approach in the future, and in fact
| suspect there will be considerably nore discussion
about this tonmorrow when we tal k about the devel opnent
of drugs for resistant indications.

Nonet hel ess, even though we believe we
have sone appreciation of the factors that are
inmportant in these decisions, we think it would be
useful to hear sone additional coment from the
committee about factors that they would consider
inmportant with the degree of specifics that people

feel confortable providing. Thank you.

CHAl RMAN RELLER: Let's conme back to
guestion one. Di scussion from the Committee, and by
the Committee, | would include the extended Conmittee,

those invited from I DSA PhRMA industry, and Menbers
at all of the tables, including the proximl ones.
Jim

DR LEGGETT: | forget I was on the end
again once again, and so I mght as well start. I
spent ny time during the break trying to think about
t his.

And regarding Issue Nunber 1, | think ny
overall bottomline is | would favor anything but what
we are doing now, in terns of non-inferiority, anobng

those three itens.
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| think in a trial ongoing with AECB, it
is going to be hard to restrict the categories since
we don't have any validated severity criteria. And |
think the other thing about going forward and trying
to include everybody is the closer we can nake the
Phase 111 trial to what is going to be generalized to
outpatient use in the future, the nore likely we are
going to get sone data that will help us.

And | think we also know in that regard
that there is w despread antibiotic use as was just
nmenti oned, even with acute bronchitis, and the people
that are going to be using this are pul nonol ogists
general practitioners, and anybody but |D folks.

| think we definitely have going forward
in these trials, we definitely have to account for
steroid use. And if nenory serves nme well, in that
Ant honi sen trial, they went back and you coul d | ook at
the steroid use, and that is what correlated wth
i mprovenent in all three of the subtypes.

| think we could consider nonitoring for
deterioration as a primary target end point, rather
t han, quote, success/failure. | don't think we should
use a mcrobiologic end point in AECB because the
preval ence of the, quote, pathogen recovery from the

sputumis the sanme, or even greater, when there is no
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exacer bation, than when there are exacerbations.

And the density, in terns of CFUper M in
the sputum is no different in exacerbations or non-
exacer bati ons. And to the extent that acute otitis
nmedi a and sinusitis are not diagnosed by puncture, and
so we don't have, quote, hard data, | think they need
to be treated the same as acute exacerbations of
chronic bronchitis due to the simlar colonization
probl ens and the simlar pathogens.

And with the same simlar high placebo
success rate.

CHAI RVMAN RELLER:  Dr. Cross.

DR CRCSS: Wll, I would agree that in a
situation like bronchitis, where we have a punitive
infection in a non-sterile site, | think that having a
bacteriologic cure would be extrenely difficult.

And | think based on the evidence
presented, that it seens certainly reasonable that a
placebo in a controlled trial still ought to be the
norm fromthe point of view that it is a |less severe
type of infection.

W have the alternative of having the
early escape, which if properly designed would allow
us to identify those patients who are at the highest

risk who may benefit, as perhaps was indicated in the
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Canadi an st udy.

So | think that kind of design would allow us to
at least for the next study perhaps perspectively
identify criteria for folks who don't do well under

the typical placebo controlled trials.

So | think that certainly given the
natural history of that process, | think we wouldn't
be doing the patients any undue harm but still have
the safety valve to ensure that all patients are

safely treated.

CHAI RVAN RELLER:  Dr. Archer.

DR ARCHER | think with reference to
AECB, the patients that | see on the wards, | think
one could establish criteria for the very non-severely
ill, versus those that are very severely ill, and
either stratify a study or divide them into two
di fferent groups.

On the one hand, | think nost of the
antibiotic use is really in the not very severely ill
patients, and that is probably where nobst of the
antibiotic resistance is generated as well.

Wereas, studies may overpresent the nore
severely ill patients. So therefore I think it is
inportant to differentiate those groups, and doing a

study may actually help define how you can separate
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t hose two groups out.

And | would favor doing placebo contro
with the not severely ill, and non-severely, non-
pl acebo control with sonme estimation of delta in the
nore severely ill.

And | think it is inportant in the
severely ill patients to include all current types of
therapy that are used for these patients who are
deteriorating in their pulnonary function, to include
i nhal e steroids, systemc steroids, all the nebulizer
treatnment, maxi numtherapy in that group

Plus, antibiotics of different groups,
because that is what is done, and | think sometines
that it is difficult to differentiate. One could
maybe even argue in sonme of those groups that that
pl acebo control is appropriate with everything else
that is being done, but | Jleave that to the
pul monol ogi st s.

As far as other types of infections, |
don't see nuch acute otitis. | really can't conment
on that, but | think that sinusitis is difficult to
define, and it seens |ike nore mcrobiological data
shoul d be generated, in terns of punctures.

O possibly doing CT scans to try to

define who does and doesn't have sinusitis as a
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criteria for study entry, because | think there is
also a lot of inappropriate use of antibiotics for
poorly defined sinusitis, and a lot of antibiotic
resi stance being generated in that as well. Let ne
see. | guess those are nmjor coments.

CHAI RVAN RELLER:  Dr. Ebert.

DR EBERT: Vell, it appears that there
are a variety of things that are going to inpact the
size of the patient population in these studies, one
of which is the prevalence of the disease, and
secondly, the inpact of therapy on outcone.

And | think an acute exacerbation of
chronic bronchitis, both of these speak towards the
use of a large-scale study. It should be an adequate
pati ent popul ation, and al so because we are not really
clear on the inpact of outcomes, a |arger population
shoul d hel p us in that way.

| think if we want to go back to the
basics, it wuld be to do a very l|large scale study,
and try to validate subsets of patients who do in fact
respond, and who do not.

If that in fact does not work, or if that
is not the tract that we want to take, certainly we
have talked in this conmttee about enriching patient

popul ati ons, or selecting out specific criteria for
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entrance into the study to ensure that the popul ations
that we are treating are going to be at greater
I'i kel i hood of response.

| also agree that a m crobiol ogi c response
is not likely to be a good end point for this
particular disease, which really leads us into the
clinical response, and the question |I have there is
really again the issue of the tineliness of the
assessment .

And | don't recall hearing any discussion
of the time frame at which we are assessing clinica
response, and certainly with other disease states we
have tal ked about assessing patients at 28 days from
t he begi nning of enrollnment in a study.

And we have argued that that nmay in fact
be too long of a time. So it nmay be that we need to
ook nore closely at end- of -t r eat ment as an
assessnent, rather than sone tinme point in the distant
future.

CHAl RVAN  RELLER Dr. Ramirez had a
guestion, and then Dr. Patterson

DR RAM REZ: Just a comment. Just to add
a new factor to the conplexity of the problem is that
even though these factors are not well-defined in the

literature, when all different nedical societies get
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together to develop guidance for the nanagenent of
antibiotics in respiratory tract infections, for
exacerbation of <chronic bronchitis, and nosocom al
pneunoni a, and hospital-acquired pneunonia, the idea
is not to |l ook at these diseases as a single disease.

And we can clearly see, for instance, that
in community-acquired pneunonia, we all agree that
there are 3 or 4 groups of patients with pneunonia
and with nosocom al pneunobnia, there are at |east 2 or
3, or 4 according to the society.

And in acute exacerbation of chronic
bronchitis, there seens to be that there are at | east
three groups of patients. And the classification of
patients nostly is based on the severity of the
di sease.

And what we are trying to do is trying to
help the clinician in selecting enpiric therapy based
on the likely resistant organisns causi ng the disease.
And the problens that we are having is that we have
antibiotics that are approved for all commnity-
acqui red pneunonia, and all acute situations in COPD.

Wen in reality we know that the patient
with mld exacerbation, or | shouldn't say mld, but a
patient with low risk, for an acute exacerbation of

low risk, nmeaning that considering the three criteria
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considered in the respiratory starts with FEV1, and
considering the prior use of steroids, we know that
these patients primarily are going to be infected with
H flu, and this is one patient.

And then the other end of the spectrumis
that we have the patient with the high release for
possibility for i nfection to due pseudononas
aer ugi nosa.

Then the use of an antibiotic for acute
exacerbation of COPD, you probably need to contain the
patients within a risk factor for resistant organi sns,
and trying to define again populations that we are
di scussing here wth otitis media, and trying to
define a patient that may have the resistant organi sm
or a particular organi sm

| am trying to define antibiotic therapy
nore specific for a particular group of patients. I
think we all agree that if you have only one of the
criteria, you should not get antibiotics.

But with 2 and 3, and then the patient is
hospitalized, there is no question that we get the
feeling that antibiotics are necessary. | think that
a stratification of the patient is critical in any one
of these clinical trials.

CHAl RVAN RELLER Thank you. Dr.
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Pat t er son

DR PATTERSON: | would agree with Dr.
Archer that the placebo controlled trials with escape
for the Type Il and 11l patients with AECVY woul d seem
appropri ate.

| would be nore concerned about the
pl acebo controlled trials for the patient with the
nore severe disease, and perhaps maybe there are a
| arge nunber of patients in this group, and that could
be one place where you could use a snmaller delta to
eval uate that.

But | think also you could |ook at other
outcomes or endpoints like the duration of tinme
bet ween exacerbations, and also not bacteriologic
eradication, but the flora that is present at the
recurrence of the exacerbation, and also to ook at a
conmparison of therapy with synptons, versus interva
pul se therapy or prophylaxis, whatever you want to
call that.

And | ooki ng at duration bet ween
exacerbations and al so conparing susceptibilities of
the flora at recurrence between those two groups, and
woul d you get less resistance with one group versus
t he ot her.

Regarding other infections |ike otitis
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media, | think that this has already been said today,
but I think that the double tap is of interest and
that bacterial eradication is an end point, although
that is difficult to do in this country.

There are sone centers that do that in
other countries, and that is of interest as an end
point. And regarding clinical outconme as an endpoi nt,
| think it is another area where you could use a

smal ler delta because of the large population of

patients.

CHAI RVAN RELLER.  Dr. Fink, please

DR FINK: Wl |, speaking as a pediatric
pul monol ogi st, | don't treat chronic bronchitis except

in cystic fibrosis, and where we do see it rarely, but
being famliar with the literature, | think there are
some conplicating features that using AECB as an
exanpl e our inportant to point out.

This would be a situation in which
international studies would in all [Iikelihood be
highly flawed, and the reason for that statement is
that in the United States, we take cigarettes away
when patients are hospitalized.

That is not done elsewhere in the world,
and if you are going to deal with a controlled trial

of chronic bronchitis, whether or not the patient has
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access to cigarettes or not is probably going to have
a significant effect on the response to treatnent.

W also blame a lot on H flu. There is a
ot of newer data that says organisnms such as RSV,
chl anydi a, mycoplasma, which often with the exception
of RSV, and at |east chlanydia and nycoplasma, often
respond to the sane classes of antibiotics that are
used to treat H flu.

And that these organisns nmay be playing a
much greater role in exacerbations of chronic
bronchitis than is currently recogni zed. So | think
that part of what we need is better classification of
chronic bronchitis. It isn't all the sane.

And from a clinical standpoint, probably
previous |CU admission is actually better than a
scoring system for disease severity, in terns of risk
of hospitalization.

So | think part of what we really need in
chronic bronchitis is better classification, nore
conprehensive studies with a really good |ook at
m cr obi ol ogy, including non-bacterial pathogens, and a
better understanding of the disease before we can
really design better trials.

CHAI RMAN RELLER:  Dr. Ramirez.

DR, RAM REZ: | wll agree, because we
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have been saying that serious infections, that you
need to select the best therapy, and for this one, you
need a small delta. But according to the recent
identifications, patients with severe COPD has a
higher nortality than a patient wth nosocon al
pneunoni a.

And then we are going to be talking -- |
mean, if we are one of these patients wth prior
hospitalization to an intensive care unit, that is
anot her observation, and there is a very high
probability that this patient is going to die during
this hospitalization. And this is the type of patient
that we need to be sure that we give the right
anti biotics.

CHAl RVAN RELLER  Dr. Bennett.

DR BENNETT: Several of us have commented
about placebo controlled trials with early escape, and
| am not certain that | really understand that. It
sounds to nme nore |like early discontinuation

But if ny understanding is correct, there
are three things that we ought to take into account if
we adopt a strategy of placebo control and early
di sconti nuati on.

One is that you would have to neke a

doubl e bli nd. O herwi se, you would have people with
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lack of <confidence in the experinmental drugs and
stopping the drug for that reason.

The other is that | think you would have
to have very rigid criteria as best you could for
di sconti nuati on. So it didn't becone very center
dependent on who wanted to stop the drug early, and
particularly if the two drugs being conpared were
different in their toxicity, for exanple, and that one
caused much nore gastrointestinal distress.

And you are now mxing two end points,
efficacy and discontinuation for toxicity. You would
probably be well advised to have a blinded data review
committee to look at all of the patients who had
premat ure discontinuation, or who escaped if you wl]l
because you would want to see that there was sone
el ement of wuniformty between centers, and that the
study definitions were actually followed.

And the last was | amconcerned that early
di sconti nuation may not give one of the drugs a chance
to show its effect. For exanple, if everyone got the
drug for 1, 2, or 3 days, you nmay not be convinced
that that was enough to actually give the drug a
chance.

So perhaps those of you who understand

early escape better than | do could explain how we
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woul d get around these.
CHAI RMAN RELLER:  Dr. Fl em ng.
DR FLEM NG | wanted to comrent on just

that issue, and I don't know if you were commenting on

sonething else. Wll, | think you have raised a very
inmportant issue, and | am struggling with this as
wel |

| am not yet convinced that early escape
woul d work here, and in ny thinking I am going back to
Dr. Thonpson's slides, nunbers 11 and 13. On 13, she
is talking about success rates relative to what |
understand the prinmary success definition is given to

be in Slide 11, which is synptons resolved within 21

days.

So if that is in fact is the primary end
point, I worry if early escape neans dropping off the
pl acebo at sone point before 21 days. If it is

droppi ng off the placebo after 21 days, then | am not
so concerned, and here is ny worry.

The data on page 14 or 13, rather, is
telling us that eventually we should expect on pl acebo
convergence to a 55 percent success rate at 21 days.
At 21 days, non-placebo, 55 percent wll have
resol uti on of synptons.

But suppose though at day 10 it is only
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half that large, and | have no clue how rapidly this
occurrence of resolution of synptons occurs, but let's
say it is only half that |arge.

So let's say it is about 30 percent.
There are 70 percent who have not yet resolved, and if
a nunber of those people now escape placebo, and now
you inpute failure automatically, you are going to
underestimate what the actual true success rate would
have been on the pl acebo.

So if early escape neans dropping off the
control arm prior to the tinme period at which you
woul d have achieved your full effect on the contro
arm you are going to have a bias underestinmate of the
success rate on the control.

On the other hand, if early escape neans,
no, no, everybody will be on at |east 21 days, and
then they can escape thereafter, then ny concern is
not rel evant.

CHAI RVAN RELLER:  Dr. Tenpl e.

DR TEMPLE: There is a fairly narrow
experience with so-called early escape, where its
recurrence of synptons |ike unstable angina is fairly
easy, and there have been trials that have been
successful wusing that.

The reasons for doing it though are
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ethical, and so you have to choose an escape provision
that satisfies your ethical needs. And |I don't know
whet her going 21 days satisfies your ethical needs or
not .

Intuitively, 1 would say sonebody gets
trenmendously febrile and |l ooks really sick, you get
them out, and start treating them even though you
don't really know why that is happening, you just
accept that.

But that is really a clinical judgnent.
clinicians have to sit down and say, okay, what scares
me, and what mnakes ne worried about the fate of this
patient, and your obligation, and acconpanyi ng
perm ssion to use a placebo where there is arguably at
| east standard therapy, comes wth sone well-
devel oped, nutually agreed on criteria for what
constitutes actions that would protect the patient
agai nst goi ng down the tubes.

But in the absence of a lot of exanples,
it is not easy to say what those are, and Dr. Bennett,
who doesn't wunderstand this at all, raised all the
ri ght questions, of course.

But nobody really understands it. There
are exanples that are easy. W have seen a withdrawa

study with -- never mind. | ammxing two things. W
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have seen early escape associated wth random zed
wi thdrawal studies, and that is probably the case
where they have been used nost.

And where peopl e have | ooked at recurrence
of initial synptons, and there have been cases where
bl ood pressure over a certain point in non-responsive
patients who are being studied with a placebo got them
out of the trial and on to therapy.

And you work it out on the spot, and I
have no doubt that these early escapes probably
decrease the apparent benefit of the drug. It depends
on why you |eave early. But you pay that price for
the ability to get information in a setting where it
is difficult to get it.

DR FLEM NG O they could lead to an
exaggerated estimate effect if you are inputing
failure in the placebo, when in fact further follow up
of that placebo patient would have led to a higher
| evel of success.

M/ sense of interest in being able to do a
pl acebo controlled trial, | share that wth others
here that it gives us in a real sense the truest way
of determining whether or not the intervention is
efficacious, is to do a head-to-head with the pl acebo.

And if in fact we can reliably assess that
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in short termfollowup in such a setting, the early
escape concept is appealing. |If in fact though we are
not able to follow the control patients adequately
long through the period in which we can get an
unbi ased assessment of outcone, | think | would be
nore included to do a head-to-head conpari son agai nst
a standard of care that is largely anticipated to be
relatively ineffective based on what we are hearing
from the data, at least in the less ill patients,
where you woul dn't have to escape.

You could follow these people through 21
days and really establish superiority. So either
doing a head-to-head conparison against standard of
care, or in addition to standard of care, |ooking for
superiority.

And then if in fact we truly believe there
is interaction here indicating that there is adequate
data establishing the antibiotics are effective in
those patients that are nore severely ill doing a
separ at e non-inferiority conpari son in t hat
popul ati on, those approaches would be alternatives to
early escape that should also allow us to determne
whet her or not we have truly added benefit relative to
what is currently the standard of care.

CHAl RMAN RELLER: Dr. Shlaes, Dr. Wttes,
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and then Dr. Powers, and then we w |l have hands up
again, and we will get the next three.
DR SHLAES: | just wanted to try to keep

this in prospective a little bit, at least for nme. So
| think that npst drugs that are devel oped for AECB
are actually oral drugs that you would take as
outpatients, and so | don't think this is directed at
those patients who just canme out of the ICU and are
comng back to the hospital for another acute
exacerbation, where they are going to get admtted
agai n.

So I think it is really -- and to keep
this in perspective -- the outpatient setting. The
other thing is that | think the 21 day eval uati on was
not 21 days of therapy. It was just that that was the
time, and | think they pulled that nunber out of the
air.

| nean, | don't know why they picked 21
days in that study, particularly if anyone knows, and
maybe Dr. Thonpson knows why they picked 21 days in
that study. | don't know.

But | think it was just a tine when they
could bring patients back and get another FEV1 that
was realistic, but that is not 21 days of therapy. So

you could have much shorter therapy, and wi thdrawa
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during the shorter therapy, and still have a 21 day
eval uati on for FEVL.

And again | think the risk given
out patient therapy, or early antibiotics, and hurting
sonmebody with a very severe di sease woul d be snall

DR FLEM NG By the way, | was assum ng
it as you had indicated as well, that the end point is
foll ow everybody 21 days and find out what fraction
resol ved their synptons, which would be sonething that
| would want to know whether sonmebody naintained
t herapy for 4 days, 8 days, or 21 days.

And nmy concern is that if in fact natura
history would show resolution of synptons, and the
rate increases as you follow people for a |onger
period of tine, such that 55 percent have resol ved by
21 days, and only 30 percent by 10 days, if we are
pulling out in that 70 percent who haven't resol ved by
10 days in the escape clause, and hence inpute non-
success, then we are going to have a final result of
30 percent success on an arm that really should have
had a 55 percent success rate. That is the nature of
the bias that | am concerned about.

CHAl RVAN RELLER: Dr. Wttes.

DR WTTES: M comment has to do sort of

in general with this, with the valuable percentages
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whi ch have di sturbed ne today.

And related -- and this is not unrelated
to the early escape, but it seens to nme that in these
AECB trials, as in the others, I find this 35 to 50
percent invaluable rate just too high.

And sonehow it seens to nme that in order
to evaluate whether a therapy is working or not, there
has got to be a way of including end points for a
hi gher proportion of people.

And in ternms of early escape, and | fully
agree with Tom that the risk of this design in this
sort of situation, where you are evaluating 21 days as
the end point, if you have early escape designs, it
may change the end point.

The end point may be tine to nore
aggressive therapy, or tinme to being able to be off
it, or sonething like that. So that the design and
the end point should -- that the end point should help
i nfl uence the way you choose the end point. It should
not be locked into an end point and then all designs
say that.

CHAIl RVAN RELLER:  Dr. Powers.

DR PONERS: I had a question for Dr.
Flemng that relates to sonmething that Dr. Bennett

said. Oten tinmes when we see peopl e get discontinued
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from therapy, it is hard for us to tell as nedical
revi ewers why they discontinued fromtherapy.

And we used to get investigator comments
or a printout of handwitten or typed out as to what
the thinking of the investigator was at that point.
W don't get that at all anynore, and so it is hard to
tell why they discontinued, and | often think that
perhaps the discontinuation is nore of a neasure of
i nvestigator nervousness than it is of the patient
actual | y doi ng poorly.

Wul d sonmething like Dr. Bennett suggested
firmrules for discontinuing patients address sone of
the concerns that you rai sed about underestimating the
effect of placebo in those trials if you could at
| east discern why the patients actually failed? Now,
that obviously brushes over the devil in the details
of determning what is a clinical failure in making
those rules, but would that address part of the
probl em that you rai sed?

DR FLEM NG Probably partially, but not
fully. Just to follow the exanple that | was giving.

At 10 days, you have had 30 percent that have
resol ved synptons, and 70 percent haven't. In that 70
percent, of those 70 who haven't, eventually 25 wl]l

over the next 11 days if your criteria for escape are
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sufficiently stringent that none of those would
qualify, it would resolve ny concern

| kind of doubt though that you are going
to be that effective in being able to fully
di stinguish who those 25 are from the other 45. And
so | think it would partially, but not fully, address
t he concern.

CHAl RVAN RELLER: Dr. Hardal o.

DR HARDALO I think you have actually
brought up sonme very inportant issues. First, as Dr.
Wttes said, the evaluability rate is one of the
chal l enges that industry has to deal with since we
sponsor nost of the clinical trials, and has a lot to
do exactly with investigator confidence.

But it also has to do with the lack of
clarity that we see, and where we woul d want gui dance
from various stakeholders, including IDSA and the
American Thoracic Society as to how do they define
treatnment failure.

Is it failure to inprove wthin the
natural history understood by them for that disease,
or is it clear cut deterioration and progression based
on objective criteria.

That very much inpacts exactly how can we

detail discontinuation rates. But also it has a | ot
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to do with evaluability rates. If there is no clear
cut objective criteria, what you have is patients
comng off the study for rather soft reasons, which
makes t hem uneval uabl e.

You just sinply don't have enough data
with your sanple size to make any clear conclusions
about the efficacy of the drug, or the safety of the
dr ug.

In addition, there are a variety of
factors, not the least of which are the clinica
practice. |If you are practicing in the United States,
it is sinply inpossible to have patients cone back for
daily visits on an anbul atory basis. It just is not
goi ng to happen for nost of the centers.

So you need to have a conpromise as to
what is getting done in clinical practice, versus what
is a requirement for a clinical trial, so that you
have good qual ity data.

And | think not the |east of which is that
we al so have to have assessnents which are practi cal

That although | really nyself would |ike to have sone
studies that require TAPS or quantitative cultures, in
reality, 1in managed care settings in the United
States, and in nost of Wstern Europe and Canada,

simply m crobiol ogy has gone by the waysi de because of
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the enphasis on nanaged care that it ultimtely does
not affect what is done to the patient in ternms of the
choi ce of antibiotics.

Therefore, the only m crobiol ogy data that
we do get is in the setting of clinical trials, and
even then it is going to be quite limted. So, yes,
we would love to discuss what would be relevant entry
criteria, and what would be relevant interim
evaluability criteria for discontinuation rules, and
what woul d be relevant end point data so that all of
us can get the best quality data from whatever sanple
size we agree upon

CHAl RMAN RELLER  Yes? Pl ease, your nane
and pl ease conment.

DR TALBOT: Ceorge Tal bot, Barth. Sorry.

H di ng behind the water pitcher

CHAl RVAN RELLER: If | put ny glasses on
and I wouldn't need the introductions. So help nme out
in the afternoon. Thanks, George.

DR TALBOT: This is an awfully |ong way
away from you, and so | understand. | have a genera
comment, a big picture coment, as well as a specific
suggest i on.

The big picture corment is that it is very

interesting to me to hear this commttee tal k about a
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pl acebo controlled study design. | think that that is
in some sense quite remarkable, and | would like to
complinent the FDA, and the FDA presenters for
actually presenting the group with the opportunity to
break the paradigm of clinical trials in this
i ndi cati on.

| think that the opportunity this presents
for the community to |earn about this disease and how
best to treat it is really quite remarkable. So |
think it is a very good thing. Now, the problemwth
breaking the nobde is that as you try to inplenent
that, there may be resistance to change.

| could inagine resistance to change at
the level of IRBs, of Investigators, and of other
concerned groups. So | think relative to sonme of the
points that have been nade about violability, and
about early escape designs, and so forth, that really
it is incunbent to take these discussions to a working
group level so that [IDSA, and other groups of
clinicians can offer the specifics which allow these
changes in design to be inplenented safely,
appropriately, and wth the confidence of the end

users; that is, IRB's patients and investigators.

CHAl RVAN RELLER: | would like to follow
up on Dr. Talbot's coments. We heard earlier that
SAG CORP
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some of these patients who are marginal in terns of
gas exchange, and may be intubated, hospitalized,
because the acute exacerbation throws them over in
terns of respiratory pul nonary function.

Wuld it be inportant i f we are
considering placebo controlled trials to assure that
those patients don't have pneunonia with a negative
chest radiograph, so that we are really talking about

acut e exacerbati ons of chronic bronchitis?

And | was inpressed in Dr. Thonpson's
revi ew. | am not at all convinced that if patients
were -- we had a random zed double-blinded control
trial, with appropriate supportive nmeasures --
bronchodi al ators, steroid use -- that we are at all

confident that antibiotics contribute nuch or anything
in these patients.

And if that be the case, | was also
i npressed by this norning' s discussion of all of the
subtle, sonetines covert, obtuse pitfalls in these
non-inferiority trials.

Wuldn't it possibly be much -- and the
dilenmas with the |large nunber of patients, and the
| arge nunber of patients who were excluded because
they can't be a val uabl e.

Wul d the practice of medicine be advanced
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by just going ahead and demanding rigorous double-
blind placebo controlled trials for this entity as a
nore efficient way to see whether or not a drug is
effective or not?

And related to that is | am confused about
what it adds to have a placebo, a conparative agent,
an active control -- a new agent and an active
control, and a placebo, all in the same study, because
it seems |ike you are making things al nost inpossible
to sort out when you get into the discussion of
del t as.

Way not just do a placebo controlled tria
and get on with it? Dr. Tenple.

DR TEMPLE: Let me partly answer that.
In settings where you are convinced that certain drugs
are effective -- and depression would be a good
exanple -- a three-arm study is an extrenely
i nformative study.

If you run the trial and your control
agent wins, and your new drug |oses, you find another
drug, because you have |earned what you needed to
| ear n. This is a study that had assay sensitivity,
and your drug could not be shown effective in that
st udy.

If on the other hand both the control
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agent and your drug fail, then the study couldn't
di stinguish active frominactive drugs, and you don't
have any reason to be depressed.

Now, here it is nore conplicated, because

from what | am understanding, nobody is entirely
convinced that any drugs actually work. The only
reason for including -- there are two reasons for

i ncluding the active control

One is to -- and as Tom said and others
did, to see how the new drug actually conpares wth
the other drug in a setting where you establish assay
sensitivity, and that is not very inportant if you
don't think they work very well

The other is that in case that you really
in your heart believe this other drug works, this
allows you to distinguish froma setting in which you
can't tell anything from a setting in which you can
tell things.

So it can be an extrenely informative
design, and that's why people in depression and
hypertension, that is actually the standard test now.

Al nost everybody does it all the tine.
CHAl RVAN RELLER: Dr. d ode.
DR GLODE: | obviously cannot coment on

AECB as a pediatric infectious disease doctor, but I
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just wanted to reiterate Dr. Tal bot's points that have
bothered nme, and that is the issue of the sort of
standard of care.

| f somebody is witing 12 mllion
prescriptions every year for this then patients and
doctors have sone belief in antibiotics. And so | am
very worried about the introduction of placebo
controlled trials relative to both the patient and the
local IRBs, and sort of the issue of if the FDA says
it is fine, does the world believe it, and are willing
to approve it.

| think that is a big hurdle and that
becones a big hurdle if people won't enter the trial,
or if you can't get it through your |RB.

CHAI RVMAN RELLER:  Dr. O Fallon

DR O FALLON: I think it is interesting
that -- well, I wll just say ny point. W& haven't
really made enough of a point that what is under the
surface of all of this is the overuse of antibiotics
and what we are concerned about is the com ng disaster
of overuse of them

So, in an issue like this one, or in a
setting like this, it may very well be that there are
all these prescriptions that are being witten every

year for sonmething that the drugs aren't hel ping, and
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we don't have the data to prove that they either do or
they do not. So there is an issue here to stave off
this growi ng wave of drug resistance.

CHAl RVAN RELLER: Drs. Ramrez, Cross, and
Chesney.

DR RAM REZ: | just have a question. I
have no problem to do it with a patient with mild
COPD, a placebo-controlled trial, because | have not
seen any data in the literature that indicates that
antibiotics are better than pl acebo.

And | am sure that | am not going to have
any problemto convince nmy IRB to say that if you have
a patient with COPD, which was described as just a
clinical entity.

But if you have a patient with COPD with
m | d exacerbations, and with just a couple of years of
COPD, and if that were nore than 75 percent, then
nothing is going to happen to this patient if they
don't take antibiotics.

And | am sure that at this nonment | can
convince the patient that we are doing a trial to see
if we can avoid giving you antibiotics and develop 5
years down the road resistant organisns, and the
patient is going to be happy to be in the placebo arm

And then | have no problem but the
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guestion is that if | amin industry, and | cone up
with this new antibiotic, who is going to pay for this
study to test ny drug agai nst the placebo?

Everybody wants to test their drug agai nst
the other drug, and to be sure that ny drug is going
to be on the narket. | nean, how are you going to
convince the industry to do a study of a new
antibiotic that is going to be tested against a
pl acebo? Wo is going to pay for this?

CHAI RVAN  RELLER: Let's continue around
the table, and we wll get everybody, including Dr.
Tenpl e and Dr. Nelson. Al an

DR CROSS: | would like to just follow up
on a conmment that Dr. Tenple nade about the three-arm
study, and about including an armthat has the, quote,
standard, drug. In our last neeting on sepsis, a
slide was shown which the presenter mnade the point
that there were at least 4 or 5 drugs that in the
first trial were shown to be effective, which upon
retrial were ineffective.

And | am just wondering in the area of
infectious diseases do we have any exanples of
antibiotics, which on repeated trials have had about
t he same approximate point estinmate of efficacy.

And | guess a corollary to that is sinply
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the second point which you nade earlier about assay
sensitivity, and can we neasure the difference in
ef fecti veness between drugs.

But at least from what we heard this
afternoon, there is even a nore basic aspect of the
issue of sensitivity. And that is diagnostic
sensitivity, especially when we tal k about things like
sinusitis or bronchitis.

And it appears that in the reviews that we
heard that there were various criteria for naking a
di agnosi s, such that it is really hard to even conpare
nost of these studies, even if you did have an answer
for my first question about reproducibility of results
in these specific areas.

CHAl RVAN RELLER: Dr. Chesney, and then
Dr. Tenple.

DR. CHESNEY: Thank you, and | hope that I
can keep ny thoughts organi zed here. But | would like
to echo a point that Gordon nmade, which is that
-- well, first of all, how did we get here. W got
here because colossal overuse of antibiotics by

conparing one to anot her.

And | think several points -- and nunber
one being, | don't think we know the natural history
of a lot of these diseases. | don't think we know the
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natural history of otitis nedia or sinusitis, or AECB,
because we began wusing antibiotics before people
recogni zed ny second point, which is | think there are
subset s.

And very clear subsets wthin these
groups, and | think those of us in pediatrics could
clearly identify subsets of children who had acute
otitis media, and one of the big problens has been
that they are all just put together in these studies,
and they don't distinguish a two nonth old with a
tenperature of 106, with an 8 year old wth no
t enperat ure soneti nmes.

And so | think that we really don't know
the natural history of what we are using the vast
majority of antibiotics for, and as that beautiful
wheel diagramfromthe CDC continues to denonstrate.

So for me mld diseases is the real issue,
and | don't know how we are going to get some of these
answers w thout using placebo controlled studies. And
| think a point that Dr. Talbot nade that is so
critical, is to get the right players together

The people that are doing the double tap
studies on otitis nedia have sonme very well defined
concerns and ideas about how to do these studies with

a very small nunber of patients, for exanple, for

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

279

acute otitis nedia, and we all heard Dr. Dagan a few
nont hs ago.

So | think getting the right people
together and looking at the issue of subsets, and
readdressi ng the whol e issue of natural history for ne
are really the big points.

And determ ning what kind of delta to use,
or what kind of study to use, is obviously inportant.

But | think that is going to take a lot nore
di scussion within the smaller groups of right players
if you wll. Thank you.

CHAl RVAN RELLER  Thank you. Dr. Tenple,
and Nel son, and then Metl ay.

DR. TEMPLE: Presunably one of the reasons
studies cone out differently is in fact the difference
in diagnosis, or the difference in the popul ation that
got into a particular trial.

If you had reason to believe that there
was an effective therapy, the effective therapy
acconpanyi ng the test drug hel ps you know whet her this
was a study that got the right people into the tria
or didn't.

Now, if really there isn't any right
popul ation, and we don't know whether any of this

works, then that is a different question. I just
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wanted to conment on sonething that Dr. Tal bot said.
W have recently gotten through about a

year and a half in which many people, including the

peopl e who wote the Declaration of Hel sinki, asserted

that you can't wuse placebo controlled trials when

there is effective therapy, even for mldly
synptomati c di seases, a headache or sonething Ilike
t hat .

So the discovery that FDA and the advisory
committee wants to have placebo controlled trials of
antibiotics for goodness sakes will draw attention
There is on question about it.

The answer | think lies in the very things
that you have been discussing. You have real doubt

about whether people are being harned or helped by

t hi s.
You may be setting themup for a resistant
organism infections later that will take their Iives.
So the case will be made on the credibility of those

assertions, and the lack of information about whether
there really is anything very effective.

But it will draw trenmendous interest. I
don't think there is any question about that from | RBs
and others who are very nervous these days about

pl acebos.
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CHAI RVAN RELLER:  Dr. Nel son

DR, NELSON: | think actually a good | ead-
in to ny question as the Chair of an IRB, it is
unclear to nme from a study design perspective that
there is any difference when you can't tell between
the placebo and an active control, and between an
active «control superiority trial and a placebo
controll ed superiority trial

So | guess | amasking to be educated that
if indeed physicians like nme in an |ICU who probably
reprobate in the use of broad spectrum antibiotics as
ny patient is deteriorating, or famlies who are not
going to be willing to go into a placebo controlled
trial or patients.

And from a study design perspective, is
there any difference between the active control
superiority and placebo controlled trial in this kind
of setting to where you can have your cake and eat it,
too, on both sides, and placing the issue of
resi stance and over-use asi de.

| nmean, | am finessing that issue at the
noment. |Is there?

CHAI RVAN RELLER:  Dr. Tenpl e.

DR TEMPLE Vell, Tom referred to this

before, too. If there were reasons to think that one
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drug was actually superior to another, then go ahead
and do a superiority trial. That always works and it
is interpretable.

The question is whether there is any
reason to believe that that is true, and if it is not,
then a superiority trial can't work, won't work, and
there is not much point init.

And your only choice is to do a non-
inferiority trial, which Dr. Thonpson explained can't
be done. And sonetinme else, nanely a trial against
pl acebo, with appropriate are that people don't get
hurt.

DR NELSON. But, Bob, if the placebo and
the active control are not shown different in any
studies that have been perfornmed, then what is the
difference in selecting the active control over the
pl acebo in that context?

DR TEMPLE: No, | agree with you. | f
there is no reason to believe any of these things
work, then there is not much point in not just going
ahead and doing a placebo control trial, and only if
you think that sone of them do work in the right
setting is there a reason to have that.

CHAl RVAN  RELLER: Dd | under st and

correctly, Dr. Nelson, that you are suggesting that
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why not always have an active control if it really is
tantanount to a placebo. |Is that what you are sayi ng?

DR NELSON: No, no, | wouldn't want to go
that far.

CHAl RVAN RELLER: Because if that be the
case, then if we could think of sone exanples, then we
woul d have exanples of the very thing that initiated
t his whol e delta di scussi on.

DR NELSON. Well, placing the mld issue
aside, if you want to carry this into a nore severe
di sease setting, it is unclear to nme if the argunent
that you can't determne a delta is based on the |ack
of difference or reproducible difference between the
pl acebo and an active control in existing studies, it
is unclear to ne that from a study design perspective
there is any difference then whether or not the
control group is an active agent, or the placebo
agent, based on those prior studies.

And so if indeed you are arguing on a
feasibility that patients, famlies, and physicians,
woul d be nore accepting of an active control from a
study design perspective alone, it is not clear to ne
there is any advantage of the placebo group.

That is the question that | am asking, as

much as wanting to be educated fromthat, so that your
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feasibility would actually be inproved by the active
agent if you did a superiority trial

Wien | read E-9 and E-10, which | read to
be educated, | see a lot of discussion about a
superiority design is superior to the equivalence
design. So it is unclear to ne why that is constantly
bei ng sort of placed aside.

CHAl RVAN RELLER: Dr. Tenple.

DR TEMPLE: |I'msorry to keep doing this,
but the distinction is between -- you can have an
effective drug for which you nonetheless can't
descri be a delta.

We have thought about anti-depressants for
a long tinme, and about half of the satisfactorily
designed trials of drugs we know to be effective can't
di stinguish drug from pl acebo because the diagnosis is
different or people get better. Nobody knows why.

But it is a fact, and which neans that in
any given study that you can't know what the effect of
the active drug is, even though we are perfectly
convi nced that those drugs work.

And the situation here could be none of
themwork at all, and none of them are known to work,
and there is no evidence of anything; or it could be

that it is study dependent.
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That is, that if you get just the right
peopl e, nmaybe it works then, and things like that.
Those are reasons why you can simultaneously not wite
or not design a delta, not identify a delta-one, but
mght find it useful to include a putative active drug
as a control .

You would never need to do that, but it
m ght be informative, too. But the differences
between the assurance of assay sensitivity in any
given trial, and the overall effectiveness of a drug.

There are many effective drugs for which you cannot
design or describe a delta, a delta-one.

CHAI RMAN RELLER:  Dr. Fl em ng.

DR FLEM NG | think what Dr. Nelson is
raising is a very inportant point, and if | am
foll owi ng what he is suggesting here, is that it is in
a setting where standard of care is w dely accepted,
but thought to have relatively little inpact on the
end point, either favorably or unfavorably.

And then is it ethically nore confortable
and easier to enroll in a robust fashion by
random zing patients to that standard of care against
the experinental, where vyou still have to show
superiority.

So you don't run into where we run into
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troubles and if you are trying to show non-inferiority
there, it is not acceptable because there is no
| egiti mate margin.

But | think what you are saying is if you
are truly intending to show superiority, isn't that an
alternative approach to doing a placebo controlled
trial that mght be nore ethically acceptable, and
m ght allow for nore rapid enroll nent.

And nmy own sense about this is in fact it
is, and it is not unlike the concept of doing dose
response, giving a | ow dose and a hi gh dose, where you
are hoping that there is a gradient there such that
the high dose is nuch nore effective than the [|ow
dose.

And the risk to this approach is only if
in fact the active conparator really is nore effective
than you think, and it is absorbing a fair anmount of
the efficacy of the experinmental; or if it is adverse,
and you are not recognizing that.

Many exanples of this exist. Just one
exanple of a trial that we were involved in, which was
| ooking at reducing maternal -to-child transm ssion of
H'V in developing countries, where the standard of
care, when we did this study a few years ago, was

still placebo.
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And we designed a placebo controlled tria
against a short-course AZT reginen against a short-
course novarepi ne regine. Et hics Boards eventually
closed down the placebo arm but allowed you to
conti nue the short-course AZT, short-course novarepine
conpari son.

And the short-course novarepi ne have the
transmssion rate of HV relative to short-course AZT,
an exanple of what you are tal king about. Now, naybe
the actual effect of short-course novarepine is even
nore than a halving, but it is sufficiently nore
potent that we were able to show a difference in a
trial where it was judged ethical, because everybody
was getting an active intervention.

So if in fact you believe that there is
consi derabl e uncertai nty about whether the standard of
care is effective, but it is wdely accepted, and
there woul d be serious concerns about doing a placebo,
you could do a head-to-head superiority conparison
agai nst that active conparator.

And as long as it is relatively inert, in
terns of efficacy and risks, you would actually get an
informative sensitive answer to whet her t he
experinental therapy is effective.

CHAl RMAN RELLER: To conti nue the train of
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di scussion, we went a couple of circles. Dr. Mtlay,

your turn, and then we wll cone back to the floor
t abl e.

DR METLAY: Thanks. Vell, first a
comment on this discussion, which is that | don't

think the issue is so much that these agents are
ineffective, but that they are effective on subsets of
patients that we can't readily identify.

And | think that is really the problem
practically speaking. That said, | think that the
idea of a placebo controlled trial is very appealing.

There are sone practical problens, and two of them
have al ready been sort of teased out a little bit.

One of themis this issue when you said if
we could just exclude the patients who have pneunoni a
from the AECB trials, and yet we are |earning
increasingly so that that distinction, at |east even
based on radi ographi c evidence, is problenatic.

And | think that one could argue that part
of the problem is, of course, that the way that we
have created these diagnosis based on sonme relatively
arcane tests nowis really not the right way to guide
t her apy.

But neverthel ess we are sort of stuck with

them for the tine being, and we are going to have to
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realize these limtations as we start to think about
actual ly giving peopl e pl acebos.

The other issue is that | would agree that
we really have to wuse clinical outcones as the
nmeasures in these respiratory infections, and there I
think we have a disconnect that we are going to have
to deal with, in terns of enrollnent, and IRB issues,
and this escape issue.

And that is this belief that in fact
peopl e get better as they conplete their therapy, when
in fact the observational data would suggest that
people's course of recovery is actually quite
pr ol onged.

And | am always sort of anazed by the
clinical trial data that suggests the proportion of
peopl e who are better by seven days, when you go out
and sort of neasure this in the real world if you
will, and recognize how long it takes for people to
get better.

And the consequence of that is that if you
are in a trial in which there is a placebo, nost
peopl e are not going to be better in a shorter or even
intermedi ate period of tine.

And so | think there is going to be a |ot

of enphasis on escape or swtch. It is going to be
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hard to resist that, unless we sort of significantly
change the understandi ng of what we do know about the
natural history of the disease, and which is as |
woul d say in general that it is a |lot |onger than nost
peopl e t hi nk.

CHAl RVAN RELLER  Dr. Chesney.

DR CHESNEY: As Dr. Archer pointed out, |
also am statistically challenged, and | wanted to ask
Dr. Flem ng that in your novarepine-AZT exanple, you
called that a superiority trial. How does that differ
from-- you know, this is very fundanmental |'m sure
but how was that different from a non-inferiority
conpari son?

DR. FLEM NG el |, the analysis
essentially was | ooking at differences in transm ssion
rates of HV maternal-to-child, and one of the primary
end points was at six weeks. And the novarepine
reduced the transmission rate from-- | think it was
from 21 percent on AZT, to 11 percent on novarepine.

By achieving statistical superiority, we
were able to conclude that single dose novarepi ne was
very effective, and at |east provided that 50 percent
reduction, possibly nore, if short-course AZT was
effective.

If in fact those two rates had both been
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11 percent, then the difficulty that we woul d have had
is we wouldn't have known whether they were equally
effective or equally ineffective.

And that was the | oss of not being able to
have the placebo armin that trial. So the only way
that study was able to conclusively establish benefit
was by having a superiority difference.

If they had been the sane, we would not
have known if they were equally effective or equally
ineffective, because there was no predefined margin
t hat woul d have all owed us what short-course AZT did.

If we had known that short course AZT
hal ved the transmission rate, and we saw conparabl e
rates between novarepine and AZT, then we could have
done a non-inferiority conparison.

CHAl RVAN RELLER:  Mar k

DR, GOLDBERCER:  Just a coupl e of things.

One is in ternms of really thinking about the placebo
issue for AECB, it is probably worth you hearing where
we are in terns of what is actually being done in
trials, and i.e., the big trend in AECB, as it is in
sonme other infections now, is to shorten the duration
of therapy.

The last submssions to cone into our

office | think, one is 5 days of therapy, and | think
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there may be one, although with a loner half-life
drug, as short as 3 days of therapy.

So in fact in ternms of thinking about
early escape, we may be sonmewhat al nost pass that if
the duration of active therapy is so short. Per haps
the question may have to be in some of these reginens
can we say sonmething at the conclusion of the period
of when the active drug was given of, of active drug
versus placebo, that would sufficiently informative to
hel p us in determ ning whether that person on placebo
ought to receive therapy.

| mention that as an observation. It is
just another issue as | see that Dr. Flemng is eager
to respond. Well, it is good to see that at this late
hour of the afternoon | have to say.

There was sone di scussion about maybe end
poi nts ought to be just keeping a person stable, and I
think that if we start thinking about that in at |east
nore severe disease, where at |east there may be nore
confort antibiotics doing sonmething, | think that is
sonet hing that nmay be worth tal ki ng about, or thinking
about a little bit.

| mean, comng from the old school that
the goal of antibiotics and infectious diseases is

really to cure or very significantly mtigate
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i nfection, Kkeeping people stable nakes nme wonder a
little bit.

Plus, the illness that we are talking
about is acute exacerbation, and if exacerbation neans
getting worse, you would like to think that sonething
actually could inprove things.

And with that, | yield the rest of ny tine
to Dr. Flemng, if that is okay.

DR, FLEM NG Vell, just tw quick
thoughts. First, | would like to distinguish between
the time that sonebody is on a therapy and the tine
period over which that admnistration could affect
t hei r out cone.

Somebody m ght have been on therapy for 3
days, but the influence of that on their outconme m ght
not be fully known until sonme period of tinme beyond 3
days.

Secondly, my <concern in mny clinical
settings with looking at end points that are very
short term is that they may be mssing the nore
global and clinically rel evant aspect here.

And if we cone back to here, and if we are
using, for exanple, 21 day periods for resolution of
symptons, if we |ook over two days, we nay get a

rel evant conpari son over two days, but that may only
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be the tip of the iceberg of what really matters to
patients.

And |  would argue that the clinica
endpoi nts as best possible should capture the essence
of what matters to patients, and so that factor shoul d
i nfluence as well how |l ong we have to foll ow

DR GOLDBERCER: | would certainly say --
and if you don't mnd ny taking back the last little
nibit of ny tinme, that | would certainly agree wth
you on the second point.

There is value | think in having sone of
these |onger term outcone neasures. Acutely, one
mght argue that if in fact the duration of
antimcrobial therapy is so short that having the

early escape at the end of that, there is perhaps a

little less worry about giving placebo for only
several days. That is what | am sort of wondering
about .

Does that pose as nuch of a problem when
we know that the active drug will be term nated at day
3 or day 5, and should we worry therefore as much
about the consequences of using placebo.

CHAI RVAN RELLER: | would be interested in
hearing perhaps additional coments from |DSA, Dr.

Tal bot, and others, and from PhRVA, Dr. Shlaes, and
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ot hers about where appropriate, should there be -- and
| eavi ng asi de what indications that those m ght be.

But should there be greater consideration
of the role of placebo controlled trials, |ooking at
the issues that Dr. Chesney pointed out, and | am
i npressed as the discussions have gone on today that
what started out as an enphasis on one thing nmay be as
bringing into consideration that there are a |ot of
ot her issues that may help us get to where we want to
be, having to do with what is the best way to assess
efficacy, and recognize safety in the approval and
study of new anti m crobi al agents.

Any comments, Dr. Shlaes, or Dr. Talbot,
or ot hers?

DR SHLAES: Vell, | nmean, | think we
would certainly be interested in placebo controlled
trial designs, assumng that they were ethical, and
that we could carry them out, and that people would
accept them

| think that we nentioned that in our
presentation this norning. So | think we are open to
that. Cbviously, they would have to allow us to carry
out the trials in a way that provides neaningful
information to all concerned.

But we are certainly interested in | ooking
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controlled trials, absolutely.
DR, ANDRI OLE: | would be interested in

pl acebo controlled trials in this area,

too, because | think the other way to do it is to go

with the t

or don't f

reatnent control, and if you don't neasure

eel superiority, you are not going to get

approval in that area, but the other drug already has

it.

| think if
any effect
controll ed

comm ttee.

difficult
devel opnent
soci et al

consi derati

It is kind of setting up a straw dog. So

it is really a question that that drug has

, | think I would rather go to a placebo

trial if it could get through an ethics

CHAI RVAN RELLER:  Dr. Tal bot.
DR, TALBOT: Yes, thank you. There are

econom ¢ questi ons per haps for t he

of new drugs, but | think that the
risk benefit issue requires that the
on of studies, including placebos, be

di scussed not only today, but again and again.

And that sone sol uti ons be reached so that

health care providers in the U S. can be certain that

they are giving effective drugs and not creating a

public he

resi st ance.

202/797-2525

alth risk, in terns of anti m crobi al
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Now, | do have to add a disclainmer that |
am speaking for nyself, and | am not sure that | am
speaki ng for | DSA

CHAI RVAN RELLER  Dr. Sumaya

DR SUMAYA: One issue which | have heard,
but maybe not as strong, is where do we focus our
energies? Do we focus the energies toward | ooking at
trials in the mld, noderate group of patients, or
shoul d we focus major energies on the severely ill?

And can we do that altogether in one
trial, or do we have to separate that, or do it in
stages, or phases? M/ prior experiences are that you
go to the severe, and then you go to the mld.

In this case, | amnot so sure about that,
because the mld brings in nore things with overuse,
potential resistance, but the severe deals wth
potentially greater nortality issues, and disease
burden, and conplicati ons.

What | see is that the all-need criteria
needs area need to be nmuch better defined, and
criteria for entry into any trial, for nonitoring
during the trial, and for the end points.

So, obviously wuniformty , clarity, and
those definitions across all those high areas woul d be

very inportant. If the energies go towards the mld
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form mld to noderate, then | think a placebo control
makes very good sense.

If we go nore toward the severe forns,
then | think sonme type of conparison, perhaps the
standard care as Dr. Flem ng had nentioned, versus a
test drug, would be the nobst appropriate.

But again where do we focus the industry
focus? Is it a mld to noderate issue, and/or the
severe.

CHAl RVAN RELLER: Dr. Ramrez, and then
Dr. Leggett.

DR RAMREZ: Yes. | think if we have an
infectious disease, and the infectious disease is
caused by Dbacteria, antibiotics wll always be
benefici al .

Then the question is that we know that a
patient with mld COPD has bacteria in the airwave,
but we don't know if this is an infectious disease.
W don't know if bacteria are part of this cycle or
i nfl ammat ory process.

Then we are asking the industry to define
a clinical question. Is a patient with a mld acute
exacer bati on of COPD having an infectious disease, and
are antibiotics necessary.

And | think we are here as doctors, and

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

299

the only nention of this is the industry, and there is
the agency, and there are clinical investigators.
This is a great question for clinical investigators.

Do we need to use antibiotics in patients
with mld to acute exacerbations of COPD? But | still
don't understand why | need to ask a drug conmpany to
generate a new antibiotic and trying to test a basic
guestion to see if a person with a disease requires
anti biotics.

| want to ask the industry do answer the
guestion if this person has an infectious disease. |
mean, this is not supposed to be the industry. This
is supposed to be the clinical investigators answering
t he questi on.

Once we find that this is an infectious
di sease, and the patient has a bacterial infectious
di sease, then we decide to use a antibiotic. e
understand that acute bronchitis is an infectious
di sease, and is caused by viruses.

And we are not asking the industry to give
us antibiotics for acute bronchitis. W just closed
the case. The problemis that we don't know if mild
exacerbation of chronic bronchitis is still an
i nfectious di sease.

CHAI RVMAN RELLER:  Dr. Leggett.
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DR LEGCETT: One point that maybe
didn't understand, but the nost severe definition of
the criteria was cough and purul ent sputum | mean,
to ne that is not very severe.

So in other words, | think that just
tal king about the COPD patient in the ICU is three
standard deviations away from the first that | think
of as even having an AECV. Maybe | didn't understand.

CHAl RVAN RELLER: Before noving to
guestion two, does anybody have anything additional
they wish to say about acute otitis media or acute
sinusitis? Dr. Chesney.

DR CHESNEY: Just one quick thing. I
think | ternms of thinking of the natural history, we
don't know the natural history of resistant organi snms
in acute otitis nmedia and sinusitis. And we have good
reason to think that it wouldn't be different.

But | just wanted to nake that point, that
we are dealing with new infections to sone degree here
by very resistant organisns.

CHAI RVAN RELLER: Dr. Chesney, do you
think it is possible to assess efficacy of new or
exi sting agent s agai nst resi st ant pat hogens,
especially streptococcus pneunoni ae, wi t hout

t ynpanocentesi s puncture studies with sinusitis?
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DR CHESNEY: No.

CHAI RVAN RELLER:  Dr. Tal bot .

DR TALBOTI: | have one conment about the
Chai rman' s comments about AECB if | could to follow up
on Dr. Ramrez's point?

CHAl RVAN RELLER: Pl ease.

DR TALBOT: | think you raised a very
good point. As Dr. Thonpson nentioned the current
conundrum with AECB is that there is no generally
accepted study at this point that definitively proves
that active antibiotic therapy is better than no
treatnent, or placebo.

So let's say theoretically that such a
study was done that conformed to all appropriate
statistical, and clinical, and regulatory standards.
And Antibiotic A was shown to in fact be superior
Wuld that not potentially obviate the need for
successi ve placebo controlled trials?

O would the commttee think that AECB is
inherently nore |ike depression wth a lot of
variability in presentation and clinical course, such
that even after that first denonstration there would
be a continued need for placebo controlled trials?

So is it just one that is needed, or does

there have to be a uniformand continuing inclusion of
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pl acebo controlled trials? And | don't know if that
answer is known at the nonent.

CHAl RVAN RELLER:  Thank you. Dr. Ebert.

DR, EBERT: | just wanted to coment
briefly on the third part of the question on the dose
response trials, and I ama little bit unclear as to
exactly how that fits in here.

But | think in general |I would be sonmewhat
| eery about using dose response trials as a measure of
ef ficacy wi thout good pharnoki netic/ pharnodynam c dat a
to formthe basis for those clinical studies.

And given what we have tal ked about so
far, and the possibilities of drugs being either equal
to placebo or not showing a clear definition, I would
be a little bit concerned that we may find in a dose
ranging that a, quote, subtherapeutic dose does in
fact show sone clinical efficacy.

And subsequently would just contribute to
a use of the drug at that dose, which mght |ead down
the line to resistance because of an in essence a
subt her apeuti ¢ dose.

CHAl RVAN RELLER: Dr. O Fall on.

DR O FALLON: | am concerned about the
fact that we really aren't talking nuch about the

possibility that a treatnment can actually be damagi ng.
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And | am thinking not so nuch about a
short term basis, but rather say that a treatnent
clears things out, but then it |eaves a patient at
risk to have a pronpt recurrence, or a nore difficult
recurrence, or sonething of that sort.

| nmean, | don't know the diseases well
enough, but that in planning these studies, we should
be open to the idea that actually a treatnent m ght be
damagi ng.

Now, the second thing is about the dose
response or sonmething. You know, they can do 3 and 4
arm studies, with one of them being a placebo, and the
others being 2 or 3 supposedly active, and ones that
are believed to be active therapies and that can be
done in one.

That would probably require the industry
to cooperate, but they could get it done. They could
get a lot nore done with one study perhaps, one |arge
one.

CHAl RVAN RELLER: Thank you. The | ast
comment on question one.

DR FINK: This relates probably to many
studies of lung disease. I think you have to be
careful when we start tal king about the value of PK/ PD

dat a. It is alnost always blood Ilevels, and
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penetration into airways and the |lung parenchyna
itself may bear no relationship to PK/PD data fromthe
bl ood.

So | think if we are really going to try
and use PK/PD data to extrapolate, you would have to
tal k about doing it in experinental aninmals where you
have bleed them out, and then sacrificed them and
actually nmeasured tissue penetration and clearance
from the lung tissue itself, which has rarely, if

ever, been done.

CHAl RVAN RELLER:  Thank you.

DR GOLDBERGER Dr. Reller, would you
want to sunmarize or attenpt to sunmarize what you
have heard as to question one? It is always a big
hel p for us.

CHAl RVAN RELLER: Actual ly, Mark, 1 was
gong to propose that as the transition sentence and do
next nunber two. We were asked to comment in relation
to the proposed approach for selection of delta and
non-inferiority (equivalence, clinical trials).

And what | have got out of hearing all of
this discussion is perhaps as inportant, or nore
inmportant, is the delineation in acute exacerbations

of chronic bronchitis.
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Those patient groups or definitions of

disease -- and it may well be all such patients with
acute exacerbations of chronic bronchitis -- s
consi deration of pl acebo controlled trials, or

superiority trial design, and not the equivalence
design in the first place, and so rather than getting
constrained by what should the delta be, is to
consider the nature of the trial design in the first
pl ace in which patients are included.

And secondly that for other respiratory
tract infections, especially acute otitis nedia, and
sinusitis, that smaller nunbers of patients wth
knowi ng exactly what you start out with, and what you
end up wth, wth the inportance of energing
resi stance, would be far nore useful in delineating
efficacy of new conpounds, including ones for
resi stant organi snms, than the discussion of -- and not
that it is not inportant.

But again spending the enphasis on the
delta and power in non-inferiority equival ence trials.
O to put it another way, that the precise entity
bei ng studied, and what is the best trial design, and
what woul d be reasonabl e assurance of efficacy in the
first place, may be nore productive than sinple

di scussi on of delta.
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Question Nunber 2. Pl ease discuss
inplication of the choice of deltas in clinical trials
for serious infections, and include in our discussions
ef ficacy of new drug conpared with currently avail abl e
nmeasurenents for hospital -acquired pneunpbnia and
meni ngitis.

And | think that these entities are so
different as has been anply pointed out that we shoul d
consi der them separately. So let's take perhaps the
nore -- well, let's just take nmeningitis first.

Trial design for neningitis, where one of
t he nmessages that we heard clearly fromIDSA and from
i ndustry, from Dr. MCracken's presentation, is there
is a very serious clinical entity wth grave
consequences, the nunber of patients involved is
smal |, and sone of the design considerations with the
non-inferiority trials for a level of confidence
| ooking at clinical outcomes would require nunbers of
patients that are either clinically or economcally,
or both, not reasonabl e.

So how do we assess with neningitis? Wat
is the nost efficient approach to establish efficacy
and safety with new drug devel opnent? Comments from
the commttee. Dr. Bell.

DR BELL: | think the best insight |
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heard was your conment earlier about perhaps using
different deltas for different outcone variables if I
heard that right; mcrobiologic, clinical.

You know, | am very concerned that when
you have a serious infection that you don't want the
conparator drug to be nmuch |ess effective than the
st andar d.

CHAl RVAN RELLER  Now, one way of perhaps
getting at this and zeroing in on it is that one could
tal k about whether it is at 24 hours, or 48 hours, or
both, and is the commttee, the |ISDA, PhRVA others,
are we in agreenment that unless one can sterilize the
CSF, one doesn't have a drug for nmeningitis?

DR SHLAES: Yes. W actually talked
about this over lunch, and we were saying that if in
fact you had a drug that didn't do that, then probably
you woul d stop devel opnment pretty quickly.

CHAl RVAN RELLER  What beyond that -- and
the precise nunbers, and timng, and how to assess
that could be -- those details could be worked out.

| nean, it would require obviously not
only an initial diagnostic effort, and you would have
to have a repeat |unbar puncture, and assure adequate
m crobiology that people would accept as being

rigorous, decent, and sonething akin to the
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t ynpanocentesis -- TCs -- and sinus punctures.

But having that, what in addition, in
terns of trial design, followup, nunbers of patients,
deltas, would be wise to have? Dr. Ramrez.

DR RAM REZ: In prior meetings, we were
di scussing sonetinmes the lack of correlation of
m cr obi ol ogi cal resistance and clinical deterioration.

And we al ways bl ame the consideration that we did new
conposition in the lungs, and any antibiotic gets good
penetration in the |ung.

And in the presentation this norning, Dr.
McCracken nmentioned that quinolones for neningitis is
going to be a reality, and the reality is because of
streptococcal pneunonia resistant to penicillin.

W tend to agree that this is the area
where we are going to see the single failures, and our
pedi atricians are telling us that they are failures
wi t h cephal osporin, and there has been sone delay wth
vanconyci n.

At least in our Children's Hospital now
the enpiric therapies is cephalosporin, vanconycin,
and rifanpin, until you prove that the pneunbcocci
i nfection has been resol ved.

Now, we have the quinolones, and the

gui nol ones are supposed to have good penetration and
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are supposed to have good activity against the
streptococcal pneunoni a.

And to ne this is the idea situation to
prove superiority. | nmean, you cannot be as bad at
the third generation cepthal osporins, again in
resi stant pneunococci, because otherw se, why try the
gui nol ones.

| mean, to ne this type of trials is
trying to achieve superiority and resolve the problem
of the delta, and resolve the problem of the nunber of
patients, | think we should |ook for superiority in
trials of meningitis in pediatrics and | ooking for the
pneunococci resistance, because this is why we want to
use the quinolones in pediatrics.

CHAI RVAN RELLER:  Dr. Archer.

DR ARCHER | would like to kind of raise
anot her i ssue. As was brought wup, as the rate
i nci dence of neningitis decreases in this country with
vacci nations and so forth, and in virtually all of the
cases are recruited from abroad, it my have
increasingly less relevance for what we do in this
country, in terns of practicing nmedicine.

It may in fact be that bact eri al
endocarditis mght be a better exanple of a rare

infection that neets the sane criteria that in fact
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meni ngitis does.

That is, that you have got bacteriol ogic
end points, and you have got clinical end points that
are very clear. It is a disease that is not
decreasing in this country and you probably could
enrol |l enough patients just in this country alone with

our standard of care to affect a di sease that woul d be

rel evant.

That is, we wll continue to see it; as
opposed to neningitis, which we hope will becone |ess
and less relevant. So as a paradigm endocarditis

m ght actually be a better paradigm for this kind of
delta consideration than nmeningitis.

And | wondered if anybody from industry
had any comments about that?

CHAl RVAN RELLER: Dr. Hardal o.

DR HARDALO Two points. First, about
meni ngitis. I think as Dr. MCracken adequately
poi nted out, there are certain factors that are beyond
the control of the treating physician, not the | east
of which is the duration of synptons before the onset
of effective therapy.

In order to prove superiority for any
other outcone other than bacterial eradication, we

need to have sone clarity as to how do we standardi ze
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the popul ations that we are studying so that when we
| ook at differences fromthe tine of synptom onset to
the time of initiation and treatnment that we can
conpare the end points.

It would be useless to conpare drugs if
one study population had a delay in treatnment of four
days, and anot her study popul ation had a delay of one
day or one hour.

And you wll never be able to do a
reasonabl e conparison of the superiority trial in that
type of a setting. The second would be that although
| would like to believe that pneunococcal disease is
going away in the United States, he did show evidence
that it clearly is not, even wth the advent of
vacci nes.

The only thing that vaccines really have
done is reduced H influenzae, but not necessarily
taken care of sone of the other pneunpbcoccal diseases.

So it will have to be something that we do study in
the United States, as well as rely on data from our
col | eagues abr oad.

And | think there it really beconmes again
an issue of the training of the investigators,
understanding what is reasonable natural history of

the di sease, and criteria for discontinuation, as wel
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as criteria defining failure.

As was said, there are certain aspects of
the natural history that some investigators feel are
failure, but clearly are not. So I think it is a
standardi zation with input from the key stakehol ders
like |DSA, and specialists in pediatrics, to
understand what should be the entry criteria, and
getting into the study, and what are the definitions
for treatnment, failure, or progression, so that when
you go to a superiority design, we are all talking the
same |anguage, in terns of being able to determne
ef ficacy and superiority.

For endocarditis, | agree. The tine has
come that we need to |look at the sane types of cida
therapy for determining drugs that are better than
what we currently have in the arnmanentarium

But again it is distinguishing the
inflammatory sequelae of disease from bacterial
eradi cation, and asking not only to denonstrate that
you have sterilized the blood stream but sonehow that
sterilization has some inpact on the |ong term natural
history for that patient.

And picking the npbst relevant clinica
criteria, and the nost relevant tine points for that

det erm nati on. And | don't think we have yet
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determ ned what that may be, and that may be a subj ect
for a workshop.

CHAl RVAN RELLER A lot nore is known
about this criterion. | nean, clearly one would in
the endocarditis trial nowadays need patients who were
entered to have transesophageal echocardi ograns so
that you could even out those who had valve ring
asepses, and those persons who cane to surgery.

And in addition, you know, tinme to
sterilization of blood, and followup afterwards. Dr.
Archer, along those lines, if you were to design such
atrial with four weeks and six weeks of therapy, and
with all of those other things, and adequate training
of investigators, consistency in entry, to have sone
reasonabl e assessnent after therapy of cure, would you
not allow -- and sonetines what is done is the ora
suppressi ve therapy after a rigorous cidal reginen?

DR ARCHER Well, that certainly could be
part of any kind of a study. | think that everything
is wde open. | think Dr. MGCracken's point though
about bacteriological eradication, versus sequelae,
that are irrelevant to the antibiotic.

| mean, flipping enboli from a vegetation
after the vegetation is sterile or a valve [leaflet

rupturing after the vegetation is sterile, are not

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

314

really necessarily indications of the efficacy of an
antibiotic, and now well it worked in sterilizing the
di sease.

And so | think just like neningitis,
think the bacteriol ogical end points, which are easily
nmeasurable in terns of sterilizing the vegetation, are
very good surrogate end points in endocarditis, just
like meningitis, and mght be equally accessible to
therapy and therapeutic neasurenent, and delta
cal cul ati ons.

And | think the issue of oral therapy, and
the issue of the length of therapy, there is a whole
bunch of things that need to be tackled, and with new
antibiotics comng out which are potentially nore
bactericidal, and mght even shorten the course of
therapy, | think is the opportunity to do that now.

CHAl RVAN RELLER: Wuldn't one -- there
clearly are issues that affect clinical outcone that
are not -- they may be related, but they would not be
a reason to discount an effective drug for
sterilization in the spinal fluid, or a vegetation in
t he bacterem a associated with endocarditis.

But shouldn't those differences be evened
out if there were really good design and random zati on

to treatnent arns? That is, those patients wth
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del ayed therapy, and enrolled in an neningitis study,
and those who had enbolic conplications, or who cane
to surgery because of either failure, or vegetation
size, or enboli, or whatever happened?

But wouldn't that even out if you had
proper random zation? Yes? Dr. d ode.

DR G.ODE: But you have the exanple of
that in the study presented by Dr. MG acken, where
again | think you would have to prioritize whichever
agency was advi si ng approval .

You would have to prioritize those
outconmes. So if you look just at his exanple, then he
had bacteriol ogi c success, and could have had a delta
of 5 percent, and that would have flown, passed,
right?

But on clinical success, which should have
again by what you just said, by random zing people to
ceftriaxone, or trovafl oxacin, you should have
random zed appropriately in the nmean duration of
synptons prior to therapy was the sane, and the two
groups, et cetera.

So clinical success should have been the
same if you are assumng right that neurologic
sequel ae were independent of antibiotic other than

duration prior to therapy.
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But it didn't, and so it fails the 15
percent delta on clinical success. So if you are the
comi ttee, and it passes the 5 percent on
mcrobiologic, but it fails the 15 percent on
clinical, then what are you left with?

You have to say, wel |, I guess
m crobiologic is nore inportant, and | don't know why
it cane out differently. It should have cone out the
sare.

But do you see that by putting those extra
end points that you have to prioritize which ones are
nore inportant to you than the other ones?

CHAI RVAN  RELLER: I al so got t he
inpression in his presentation that there were sone
guestions about the quality of the data collected at
different sites, and that's why | put the enphasis on
proper random zation and control, et cetera.

Now, we have |ots of hands. This really
opened up the discussion, which is great. Let nme try
to go in a reasonable order. Dr. Nelson, Dr. Shlaes,
Dr. Talbot, and Dr. Wttes, and there will be others,
but that is a start.

DR NELSON: Well, two quick commrents.
What | took away from the fact that 11 were on the

investigational agent and two were on the control
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agent , is that there was an adequate Dbl ock
random zation by study sites, and that they woul d have
had to sonehow control

But if there were 6 and 5, or 6 and 7,
then that m ght have fallen out as not being an issue.

One question again, and not that | would like to be
educated on, but this notion that a surrogate criteria
of bacteriol ogical clearance, is there any evidence at
all that the relationship of a particular drug if it
has a different nechanism of action, of its cidal
action, could induce a different inflanmatory response
that could be qualitatively different from patient to
patient, to where one wuld then assune no
rel ationship between the surrogate narker of the
bacteriol ogi cal clearance, and the eventual clinical
out cone just based on the host response?

|s that possible, or is there any evi dence
to suggest -- you know, sanme bug, different drug,
different inflamatory response, depending on the
drug?

CHAl RVAN RELLER  Well, you know, | think
there may be, and in one of the issues clearly there
may be differences in safety, going back to sonme very
old studies and sone quite provocative titles, like

"Wth Endocarditis, Dead or Dead,"” and titles to early
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clinical trials. Dr. Shlaes.

DR SHLAES: | just wanted to bring us
back to the reason, as you were trying to point out, I
think, as to how we got to mcrobiological end points
for nmeningitis, and now for endocarditis, at the
begi nni ng.

And that was to make the trials doable
with diseases that are very severe, but have very |ow
incidence. So it is clear to ne fromthe discussions
this norning that the way we got there was to use
surrogate markers, such as mcrobiological efficacy,
to allow you to enroll a smaller nunber of patients
and you would sacrifice therefore a nunber of the
clinical end points that you would normally use to be
able to use the surrogate end point, which you have
confi dence.

And certainly in the case of neningitis,
and | think as CGordon Archer pointed out, probably in
the case of endocarditis, where you have confidence
t hat the m crobiol ogical eradication would be
correlated with clinical outcone in some reasonable
sense.

So | think that that is still a very
reasonable approach to these diseases which are

severe, or where the incidence is snmall, and we nust
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keep the trial size small in order to actually be able
to practically carry out the trial.

CHAIl RVAN RELLER. O put anot her way, that
sone of these entities to have smaller nunber of
patients that are well studied may provide nore usefu
information than a |arger nunber of patients, where
the quality of recruitnment, and the quality of follow
up, and the rigor of the random zation, et cetera, is
not there.

Now, Dr. Talbot was next, and then Dr.
Wttes, and then we will get a fresh list. | cannot
handl e nore than four at once. Dr. Tal bot.

DR, TALBOT: Thank you. | have two
comrents, one on behalf of Dr. Edwards, who sends his
regrets that he had to |eave. H s comment was that
| DSA wishes to enphasize that its clinicians, even
right now, are limted in their therapeutic options
for sonme very serious illnesses, such as neningitis,
endocarditis, fungal diseases.

So from a clinical perspective, and as
front line people in the battle against infections, |
think the IDSA nmenbership feels that this is an acute
problemand that's why we are here

But certainly the IDSA would like to see

some neani ngful progress today. So, | have tried to
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distill alittle bit what | have heard. The last time
| did this, Bill Craig told ne that it was his job as
Chairman, and not ny job as participant, but | am
going to risk it anyway, Barth, if you don't m nd.

You know, the issue with these serious
di seases, it is exactly as Dr. Shlaes nentioned. And
| think wth serious illnesses, there are two
guestions that are critical.

Fi rst of al |, do regul ators and
clinicians, and pharnmaceutical conpanies, want data on
how drugs work in these diseases. The answer is yes.

The second question is do these sane
st akehol ders want sone certainty, statistical
certainty, about the results, and | think the answer
is clearly yes, and that has been adequately nenti oned
al ready today.

So | think that there are potentially two
choices with a fallback position. To allow the
studies to be done, one has to change the delta to
widen it if necessary, but that is for reasons that we
have heard, and not particularly appealing, given that
these are illnesses wth severe norbidity and
nortality.

A second option is to change the end

point, but use a strict delta. That is what Dr.
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McCracken had nmentioned before is what you were saying
Dr. Shlaes, and | think given the state of advancenent
of anti-infective drug developnment in a nonent, that
should be feasible for things |Iike neningitis,
endocarditis, Dr. Archer, and possibly others.

That would allow you to have statistica
certain, but it would require that you have confidence
in that end point, and that is where workshop
di scussions could generate a consensus about whether
such end points exi sted.

Finally, if you had a situation where
there was no acceptable surrogate, you mght be able
to fall back to the GC paradigm perhaps, where you
said that if you have a drug that gets 95 percent
clinical efficacy in a small subset, 80 to a hundred
patients, in a serious infection like neningitis, that
is going to be good enough.

So | wondered if -- 1 hope that overview
hel ps focus the discussion with one hour to go.

CHAl RVAN RELLER  Thank you, George. Dr.
Bel | .

DR BELL: | would like to cone back to
the concept of different deltas for different types of
end points -- surrogate versus clinical outcone -- for

a coupl e of reasons.
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One of themis that | think that no matter
what we or the FDA agree on the clinical comunity of
practicing physicians out there is going to be much
nore conforted seeing clinical outcome data, than
simply surrogate data.

And to pronote a drug based solely on
surrogate data m ght becone problematic when there is
sonme inevitable reports of failures, or wuncertain
successes. They will want to see sone evidence that
clinical outcone actually was better.

| think the place where this has not been
the case has been in HV, where as we were discussing
at the break, the viral load nowis w dely accepted as
t he surrogate outcone for nmany good reasons.

But the difference there is that this is a
uniformy fatal disease, and where there never was a
cure. And so people were happy to use the surrogate
out conmes to get the new drugs qui cker.

But as we start talking about diseases
where there are clinical cures, and it is just a
matter of losing the antibiotics, people are going to
be very unconfortable no | onger getting information on
clinical cures.

And | just wonder if the FDA could take --

| think it was you, and maybe it was Dr. MCracken
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that different deltas -- well, maybe the delta for the
surrogate marker could be much narrower.

And the delta for the clinical one could
be greater to deal with the patient accrual problem
But that also eventually there would be sonething, and
if there was sone paradoxical and unexpected effect
for reasons that we don't wunderstand, this clinical
outcone really was worse, and at |east there was sone
framework in place to nonitor that.

CHAl RVAN RELLER: David, | had brought
that up, and just to follow up your analogy of HYV
infection, maybe it is not so dissimlar. | nean, if
one has bacteri al meningitis, or bact eri al
endocarditis, wi th staphyl ococcus aureus, and there is
no sterilization of the blood to vegetation or the
CSF, | think there aren't any cures either for
practical purposes.

But that does not nean to say that there
woul dn't be differences in therapy of drugs that can
sterilize the CSF, in ternms of rapidity of doing that
sequelae with hearing, et cetera, like there are
differences in the art therapies with tol erance, and
side effects, and other outcone neasurenents apart
fromcontrolling viral replication, and viral | oad.

So | think that has been brought up, and I
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think it is one of the things that has conme out of the
di scussions today that what the enphasis would be in
end-points, and Dr. Talbot has pointed that out as
wel |, could be indeed, or probably should be different
with the different clinical entities under study.

And exactly what those criteria and their
prioritization is, Dr.  ode pointed out every one has
recognized at the outset of this neeting all these
| oose ends. They are not going to be tied up this
af t er noon.

But the heteriogentity of the appropriate
responses | think is a nessage that is comng across
very clearly in today's discussions. Dr. Patterson.

DR, PATTERSON Wll, | would agree that
especially in neningitis that you want to know about
clinical outcone, as well as bacterial eradication,
because for instance you could have an antibiotic that
is nmore rapidly cidal, and with increased cytokine
rel ease, nore cerebral edema, and it could be better
at bacteriologic eradication.

But you mght have a worse clinical
outconme, and so | think especially for nmeningitis that
you are also interested in clinical outcone, and |
think that Dr. MCracken suggestion that at the end of

his talk to continue the 300 patients, 20 percent
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delta, for clinical outcome, is a good one.
And per haps then for bact eri ol ogi c
eradi cation would be of interest and a snaller delta

could be used for that.

CHAl RVAN  RELLER: Dr. Fink and Dr.
Leggett.

DR FI NK: | was just concerned with Dr.
McCracken's comment that | am not sure what the

applicability of clinical outcone data in neningitis
is when you go overseas to populations where the
patients are mal nourished, and where 30 percent were
H V i nf ect ed.

What is the neaning of clinical outcone in
that population, when it is so different fromwhat is
treated in the United States, that an adverse clinical
out come does not necessarily nmean that the drug is
bad.

| am worried, because | think clinical
outcone is inportant, but | think if you are going to
do neasures of «clinical outconme that you would at
| east have to do it in a population that has simlar
soci o-econom c status, simlar societal status, to
that of the United States if you are going to use the
results here.

CHAl RVMAN RELLER:  Dr. Leggett.
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DR LEGGETT: | would like to echo the
comments of Dr. Patterson and Dr. Tal bot before, who
took the words out of my nouth because you woul d not
| ook this way.

But | would Iike to point out that setting
a rigid delta for things that the drugs can control
for, and for things that the drugs cannot control for,
seens to me to be fundanmentally different.

If we are talking about a bacteria
eradi cation, whether it is endocarditis or nmeningitis,
up near 98 or 99 percent, you could sort of keep this
sliding scale, and whether you nodify it in this sort
of nodified Lewis criteria thing or not.

But it seens that there is nore noise to
your clinical outcones, whether it is form enbolic
di sease or from cytokine release, that you have to
leave room for a larger delta, and for the
practicality of doing the studies.

So to affix 10 percent and say that it is
10 percent, no matter what the cause of the difference
is, | don't think is going to help us down the road.

CHAI RVAN RELLER: Thank you. Dr. Tally,
and then Dr. Hardalo

DR TALLY: W have gone through the

rati onal e of studying endocarditis, and i ndeed we have
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a proposal at the FDA right now that we have been
tal king to them about.

And Gordon is right. There are a couple
of drugs comng down the pike that have the
characteristics as defined in previous studies on
endocarditis t hat nmag be suitable to treat
endocarditis.

And particularly the new endocarditis that
is now representing approximately 30 to 35 percent,
and that s staph aureus. So when you have
appropriate nodels and blood levels, and the initia
data to support that you can go into that, then we had
been in discussion to ook at this.

Now, these are difficult infections, and
you need to be in special hospitals, and where you can
do the transesophageal to apply the new criteria, and
to who does have endocarditis.

But again we have heard around the table
that the treatment of this disease is nulti-factorial,
because you need to have cardiac surgery there,
because that is part of the treatnent of staph aureus
and endocarditis.

And that is not drug driven, and it may be
needed initially when the patient presents. It should

random ze out, but again what David brought out, and I
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think it has been brought out today, these difficult
di seases, and that are difficult to study, which have
these very hard bacteriological end points, can be
studied in a prospective manner, and not to get hung
up on the real delta in the begi nning.

But to | ook prospectively and | ooking very
carefully, and I think the two responses that | think
you need in endocarditis is to initially bring the
endocarditis under control, and sterilize the bl ood.

That is very hard, and | think if you have
not done that in a certain period of tine, it is clear
cut. It is a failure and the new drug is either going
to be equal standard of care therapy rate nowor it is
not .

And | think we can come to that when we
devel op that data. The second eval uati on does take in
t hese other factors, and the one with the long foll ow
up is the relapse rate that conmes afterwards, and was
the drug effective.

And | think you need a good nunber of
patients to say that, but | don't think you need the
500 patient studies. | think you can do it with a
smal | er nunber of proven cases of endocarditis. And
that is the discussion that we are in now, and | think

we could be nmoving forward to try and answer sone of
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t hese questi ons.

But | think this is the one where you
really have to be in dialogue with the regulatory
agency and be in dialogue with your investigators,
prospectively nonitoring very closely to make sure
that you don't get in trouble because of the high or
deleterious effect of a failure rate is wusually in
this one severe norbidity and death.

CHAl RVAN RELLER: Dr. Tally, you raised
sonme very inportant points, and | wanted to ask do you
think it is inportant to enphasize that this quality
of investigator, the centers where patients would be
recruited and enrolled, would have the capacity to
take care of these patients properly.

And wth endocarditis, as Dr. Archer
nmentioned earlier, these are studies -- | nean, they
woul d not be exclusive to the United States, but the
United States, and Wstern Europe -- | nean, these
require -- | nean, a standard of care that we would
accept requires a sophisticated center where to study
fewer patients well nmay provide better answers than
m ssing data that people aren't going to be able to
eval uate at the end of the day.

DR TALLY: Well, | think if you stick to

institutions that are approved for cardiac surgery,
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and can do val ve replacenent, the you already are at a
| evel of care that is a higher standard, | think, then
routine hospital care in the United States.

CHAI RMAN RELLER:  Dr. Hardal o.

DR HARDALO | think all of these things
poi nt out the need for devel opi ng consensus on exactly
-- within clinical outcone, we have heard nmultiple end
points. The hierarchy of those end points from those
which are nost directly related to anti-bacterial or
antimcrobial efficacy, and down to those which are
nore related to anti-inflamatory treatnments or other
sequel ae of the di sease.

In endocarditis, we have heard enbolism
i mmune conplex disease, other sequelae which have
little or nothing to do wth the anti-bacterial
clearance of the infection, and that has a lot to do
with the duration of disease and prior wunderlying
history for that particular patient.

| ndeed, the need for cardiac surgery nmay
not necessarily have anything to do with antibacteri al
therapy. It may have to do with other host factors.
For neningitis, clearly there is a difference in terns
of when you do your clinical outconme, but in what
ki nds of patients.

| am sure as the pediatricians in the
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group can say, that getting an auditory test on a 2
year old, and trying to get a reasonable indicator of
whet her you have auditory sequelae, is quite different
than trying to get one on an ei ght year old.

And trying to interpret that as you follow
the patient over six weeks, and six nonths, can lead a
certain amount of noise in interpreting the results.
And so you have to have sonme consensus on how nuch
noi se you are going to all ow based on the popul ati ons
you have tried to study.

Certainly the efforts by the industry as
the information beconmes nuch nore critical, and as
t hese patient popul ations beconme nuch smaller, is to
really go through extensive efforts to qualify your
i nvestigators.

It is no longer the standard just to take
all-coners who want to do critical investigations. W
have been held to an increasingly high standard in
good clinical practices for exactly this reason.

W want to believe the data at the end of
the day that we have put so nuch into devel oping the
protocol, and there is so nuch resting on this in
terns of delivering good quality data to our
clinicians.

CHAl RVAN RELLER:  Thank you. Dr. Ramrez,
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and then Dr. Ebert.

DR,  RAM REZ: I just would like to

enphasi ze what you just nmentioned. This is critical.

Plenty of the discussions of the patients at the end
of the trial will have data to evaluate is because of
the investigators.

And really | can summarize the neningitis
presentation by Dr. MCracken, and say that he has a
problem with an investigator. There was a bias
agai nst the quinolones, and every patient that was on
gui nol ones was a failure.

| nmean, there was not a problem of the
assignnent of the trial, and we don't need to increase
the delta. W just need to change the investigator.
But the study is supposed to be blind, and how cone
investigators are going to know that ny patient with
nmeningitis was getting quinolones, or is getting the
standard therapy?

But essentially we just need to have good
investigators. | think that in this regard really we
don't need to blame the FDA W just need to blane
the industry and with an intention to get patients in
enpirical trials.

| mean, | liked what you just nentioned,

hi ghest standards for investigator, but what we see in
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different universities around the country is that the
clinical trials are no | onger there.

The clinical trials go to the very busy
private physician, who has a nurse running around and
drawi ng everybody. W can't even say that these are

bad investigators when there are no investigations to

begin with.

And another thing is that | don't think we
need to travel all over the country to find bad
i nvestigators. | mean, we can do it at the center

trials here. And why is it that we are having such a
poor quality in our research? It is probably because
we are not selecting good investigators.

DR HARDALO | would really want to argue
with that. Part of the reason is that when you have
to do a trial of 2,000 patients in the United States,
especially if these patients can have no prior
antibiotic therapy, and especially you want to get
resi stant pathogens, you are not going to find themin
the United States or in nmany areas of Wstern Europe.

And that has been shown in tine after tine
when you | ook at the trials that are enrolled. Again,
we would love to work with United States centers, but
some of the realities of nmmking a trial feasible

requires us to go outside of the country.
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And you are absolutely right. The
investigator selection issue, it is a nonitoring
issue, and we can do what we can in real life. But

the investigators are clinicians and who also have
their obligations to do trials according to good
clinical practices.

CHAI RVAN RELLER:  Dr. Ebert.

CHAl RVAN RELLER This is a coment |
think nore of surrogate outcones in general, but
certainly the exanples that were wused regarding
m crobiology |I think were very conpel |ling.

But | think something that as we start to
devel op surrogate outcones for other diseases and try
to use those in lieu of clinical outconme, we need to
keep in mnd that as we try to reduce the delta for
the use of these clinical outcones, or excuse ne,
these surrogate outcones, we need to be sure that
t hose surrogate outcones are achieved at a fairly high
| evel .

In other words, a very high percentage.
For exanple, the sterilization of nearly a hundred
percent . If the frequency at which these surrogate
outcones is achieved is at a lower level or simlar to
clinical outcones with regard to the frequency, |

don't think we have really acconplished anything, and
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using the small delta is just going to drive up the
sanpl e size again

CHAI RVAN RELLER: Dr. Metlay and then we
will -- we included infective endocarditis, which was
not in the question, but | think some very inportant
poi nts have been raised related thereto for future
drug devel opnent .

And then we need to have any conments, if
there be any, for hospital-acquired pneunonia before
going to the final, but shorter, third question before
concluding at 5:30. Dr. Metlay.

DR METLAY: | guess what | am struggling
with to sonme extent is to what degree do these
surrogate end points, bacteriological eradication,
really are a solution, or just an occasi onal exception
to the rule.

One of the insights, for exanple, in the
| ast couple of years, and perhaps relevant in the
treatnent of community-acquired pneunonia, is that
therapy within 8 hours saves |ives.

It seens plausible to nme that if we were
measuring bacterial eradication at 24 hours, for
exanple, or even 48 hours, that we would fail to
detect benefits of sone therapies, or sone strategies

within that kind of a w ndow, because our neasure is
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not sensitive enough.

It is not inherently the case that
bacterial eradication is a nore sensitive neasure for
the efficacy of the drug given that in the end what we
are interested in are patient outcones.

So | think that there are lots of
applications of neningitis, and in sonme ways |like an
i deal one, but | think how well that would generalize
and get you to a lot of other solutions is not clear
to nme at all.

CHAI RVMAN RELLER:  Dr. Cross.

DR CROsS: Wll, just as a followup to
t hat , in «certain disease processes, especially
infections wth bacteria in sterile sites, a
prerequisite is that you have to clear the site of
i nfection.

In the case of pneunobnia, it is a lot nore
conpl i cat ed pat hophysi ol ogy of which the clearance of
bacteria perhaps is only a small point. But | would
agree with Steve's coments that if we do have a
surrogate end point -- and so far the only surrogate
end points that | have heard have been bacterial
clearance fromsterile sites has to be very high

But to reenphasize a point that Jan nade,

per haps there ought to be serious consideration given
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to the clinical outcones in the situation where the
antibiotic itself does have an effect on the
i nfl ammat ory response.

And Dr. MCracken nentioned about the
inflammatory response in neningitis, but also there
has been perhaps nore nmade out of it than it ought to
be.

But peopl e have tried to conpare
differences in, for exanple, ceptazam (phonetic)
versus enepenam (phonetic), both of which can clear
the blood of GRAM negatives very rapidly, but one of
which may liberate in the process of that killing a
pro inflanmatory agent nore than the ot her

So in that situation, | think on the one
hand we can have a small delta for the clearance of
the bacteria, which is a prerequisite, but on the
other hand, | think we still ought to allow for sone
potential differences from a difference which my
arise not as a result of the pathophysiology of the
di sease which we mght not know anything about. but

because of the mechani sm by which that antibiotic may

22

23

24

25

wor K.

CHAl RVAN RELLER  Dr. Chesney.

DR CHESNEY: Just two quick conments.
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think George nmade the coment this norning that
sterilization of the mddle ear correlates very well
with clinical outcome, and | think that is sonething
that we have just learned in the |ast few years.

The other thing is that | just wanted put
a little bit of a plug in here for quality of
investigators. In terns of the NIH having put so much
nmoney into the PPRUs, which are the Pediatric
Phar macoki netic Research Unit, that some of you may
not know about .

But these are wonderful research units --
| think there are 13 in the country -- that have been
set up exclusively to study drugs in children and to
maintain that, and set the standard for that kind of
quality. So | think as pediatricians that we woul d
like to thank them at every opportunity that we get.

CHAI RVAN  RELLER: Contributions to the
di scussion for hospital-acquired pneunoni a. Dr.
Ar cher .

DR ARCHER | would like to start this
off again. As a conmment about the dichotonous nature
of these infections, | think sonebody nentioned it
earlier, but that hospital-acquired pneunonia is an
excel I ent exanpl e.

For instance, there is a population of
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hospital acquired pneunonia, and people in the VA know
about this very well, and in the extended care
facilities, patients who develop pneunonia while in
the hospital and who don't nake it to the I1CU and
don't get ventil ated.

And post-operative patients devel oped
hospi tal -acquired pneunoni a, and those are very
different than the hospital acquired pneunoni a
patients who are ventil ator dependent.

And | think the bacteriology is different,
and so | think you could also argue that you could
have different popul ati ons  of hospi t al -acqui red
pneunoni a patients, sone of whom may do better than
ot hers as wel |

And | don't know that those have been wel
separated out in studies, at |east the studies that I
have seen. And a second coment about hospital
acquired pneunonia, particularly those in intensive
care units, is that it is way too easy to get
bacteriology as they are suctioning patients out in Q
5 mnutes | think, and a lot of these people are --
and there is bacteria everywhere, and they are
cultured frequently.

And | think this is a slippery slope. |If

you include these in studies, then you have to have
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sone neasure of eradication of the bacteria that are
within the spectrumof the drug that you are using.

And | think that is very difficult wth
hospi tal -acqui red pneunoni a, because as has been said,
the presence of bacteria don't often correlate, and
nor do I think the eradication correlates very well.

And | have not seen a |ot of study design
where attention is paid to the effect of the drug on
the bacteriology of the pneunonia, or the organisns
that are recovered fromthe sucrate.

CHAl RVAN RELLER:  The gui deli nes that were
published in the collaborative effort with FDA and
IDSA in 1992 were a giant step forward fromthe forner
days of lower respiratory tract infections when it was
del i neated as conmmunity-acquired pneunonia, hospital-
acqui red pneunoni a.

What | do not recall, and maybe a further
distinction is necessary and an inportant nessage to
send fromthis commttee to the next iteration is the
separation in hospital acquired pneunonia into those
patients who are intubated and those who are not.

| don't think that currently exists in the
hospi tal -acqui red pneunonia guidelines. Correct ne if
| am wr ong.

DR. ROTSTEI N: Wl |, there is a
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differentiation that the ATS had based on organi sns,
the types of organisns that people would have, and
whet her they were admtted to the I1CU wth
hypot ension, et cetera. So the ATS does differentiate
somewhat .

CHAI RVAN RELLER: Right, the ATS, but in
the guidelines, the points to consider docunents, Dr.
Al brecht, currently the agency does not nake that
distinction in clinical trial design?

DR ALBRECHT: It is correct that we don't
have a separate guidance for ventilator-assisted, or
associ ated pneunonia. | think there is nmention of it,
but not a separation at this point.

CHAl RVAN RELLER  Because maybe we woul d

-- you know, in addition to, and apart fromthe delta,

if the <commttee thinks that 1is an inportant
distinction to nake, in terns of evaluation of
clinical outconme, or bacteriologic outcone -- | nean,

out cones, whatever the end points are, we should get
that point across clearly. Dr. Ramrez.

DR RAMREZ: M opinion is that there is
a significant difference. | nean, pneunonia is a
continuation of disease from comunity anbul atory
care, to the patient who is going to be in intensive

care unit and on a ventilator.

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

342

And there is definitely a continuation of
the disease in study, after study, after study
i ndi cated, that early nosocom al pneunonia -- and how
you define wearly in different investigations is
defined differently in days.

But 5 days, or 7 days, whatever is the
definition of early, early nosocom al pneunonia, Yyou
| ook at the pathogens, and they are exactly the sane
pat hogens that comuni cate comrunity pneunoni a.

The patient is in the hospital for X
anount of days, and devel ops nosocom al pneunoni a, and
at least in our hospital guidelines, we don't wuse
anti-nosocom al reginen, because these patients are
going to have H flu, streptococcal pneunoni a.

These people don't have the time in the
hospital to be colonized with the nosocom al resistant
pat hogens. In early nosocom al pneunonia, in any
studies fromEurope -- and in our intensive care unit,
we have a trauma unit.

And if you go to the unit, you are on a
ventilator. You devel op pneunonia, and you have early
nosocom al pneunoni a, bronchi al , or haenophi | us

i nfl uenzae, nunber one.

If you are snoker, you have early
nosocom al pneunonia, and you don't need -- there is
SAG CORP
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no question that nosocomal pneunpbnia is a single
disease. It is different.

Now, here you have nultiple nedical co-
norbidities, and you are in the unit, and you have
been in the hospital for 2 weeks. There is no
guestion this patient is going to be colonized with
what ever organisns is living in your hospital.

And to ne the distinction of early
devel opnment of nosocom al pneunonia versus other
organi sms, these are two different pathologies. This
is one person with a community organi smversus anot her
per son.

And another thing | would like to say
since | have the mcrophone is that in the delta-1
guestion in nosocom al pneunonia, and the two studies
that were presented, one was 90 percent nortality with
pl acebo, and the other with 10 percent nortality, if
we don't have data for one disease, | think we have to
| ook at simlar diseases and translate the data.

W  know that in comunity-contacted
pneunonia and the pre-antibiotic era that you have
bacterem a pneunococcal pneunonia, and there was 80
percent nortality.

And then intuitively, | would agree wth

the 90 percent nortality. Wth nosocom al pneunoni a,
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you don't use antibiotics. If we know that you have
nosocom al pneunoni a, and you don't use any
antibiotics, then | would not say that only 10 percent
benefit for antibiotics.

It would be nore towards 80 or 90 percent
benefit, or probably even 100 percent benefit wth
anti biotics conpared to placebo. Then I would resol ve
the delta-1 question with this.

Now, the delta-2 question is the question
that we have been discussing, and the problem with
nosocom al pneunonia for delta-2 is that the problem
is not a problem with the drug. It is the problem
with the clinical diagnosis.

In any clinical trial, approximately 50
percent of the patients don't have nosoconi al
pneunonia. And then this is the problem because 50
percent of the patients, it doesn't matter whatever
you use, they are just going to have the natural cause
or the ARDS, or whatever other disease they have that
we call pneunonia, because we don't have any better
way to make the diagnosis, and the delta-2, | don't
know how to resol ve the probl em

CHAl RVAN RELLER: Dr. Patterson and then
Dr. Leggett.

DR PATTERSON: Ckay. | would |ike to come

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

345

back to a point that D. Powers nade in his
presentation that |ooking at overall nortality | think
is not the right outcome in hospital-acquired
pneunoni a, because there are a lot of other things
obviously that these people die from

And so | think looking at attributable
nortality, although that is sonetines difficult to
tease out, would be a nuch nore inportant outcone to
| ook at. But overall nortality, | think wouldn't be
the right outcone.

And then al so based on a Fagan study that
showed inprovenent in outconme in people who were
diagnosed wth the associated pneunmbnia wth a
protected specinmen brush, versus those who were
enpirically treated based on what was in their sputum
and sort of the traditional way of diagnosing it, what
are the critical care people think about using the
protected specinen brush wth quantitative culture
nore in the setting of diagnosing and studying
venti | at or-associ at ed pneunoni a?

CHAl RVAN RELLER.  Yes, please?

DR ROISTEIN.  Just another comment about
pneunoni a, and hospital acquired pneunonia. This is
one area that we really could |ook at resistance,

because this is where resi stance occurs.
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These people are often on mltiple
antibiotics over prolonged periods of tine, and this
is where we see our resistant organism So any tria
that does look at this really should [|ook at
resi stance issues as wel |

CHAl RVAN RELLER  Thank you. Dr. Shl aes,
and then Dr. Leggett.

DR SHLAES: Actually, | just wanted to
comment that | think that this particular area of
hospital -acquired pneunonia is the nost difficult of
the areas that the commttee is considering, and that
the FDA is considering.

And because of the heterogeneity of the
popul ation included in this unbrella, and in addition,
actually the CDC is thinking about changing their
definitions, in ternms of what is conmmunity-acquired
and what is hospital-acquired.

| am hoping that the CDCis talking to the
FDA about their considerations, and that may help in
fact in helping us dissect out these two popul ations.

Actually, there are probably 3 or 4 populations, in
nosocom al pneunoni a.

And it may be that sone of those things

that we have been calling nosocom al pneunonia are

actually comunity acquired pneunonia, and would fit
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better in the new CDC definitions when they cone out.

And that nmay be an easier way for us to
start teasing this apart a little bit. So | really
think this is a challenging area, and this is going to
requi re stakeholders that are not just industry, and
| DSA, and FDA, but is actually going to require sone
hel p from CDC, and perhaps others, to just figure out
sone of these definitions.

DR RAMREZ: The CDC is going to use it
after seven days to nosocom al ?

DR, SHLAES: I don't know what they are
going to do. David is here, and naybe he can tell us
what they are going to do. But they are reconsidering
their definitions of conmuni ty-acqui red, ver sus
hospital -acquired infection in general

CHAl RVAN  RELLER | think there are
multiple manuscripts from different places under
review, and that the data aren't in yet. But
basically health care associated infections may | ook
nore |ike nosocom al infections than comunity-
acquired in the strict sense.

And the proportions shifted, and not
everybody who cones in fromthe comunity has not had
recent association or be it extended care. But |

think the issues are very inportant.
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And that the definition of conmunity
acquired pneunonia and hospital-acquired pneunonia
wil | need sone redefinition, and including the
ventilator, and those conplicated by the need for
ventilatory assistance fall into a different category,
in ternms of expected response, and distribution of
pat hogens. Yes?

DR CRGCsS: | think that in hospital-
acqui red pneunonia the bacteriology in this will be a
real bear and has to be really clearly defined. I
think as has been said that the bacteriology of
ventil ator-associ ated pneunonia is quite different.

But the other thing to consi der,
especially as we talk about hospital-acquired, and
community-acquired, is the rather extensive, and very
form dable data from 20 years ago |looking at the role
of underlying illness, in terns of colonization with
GRAM negative criteria.

For exanple, on day one of entry into the
ICU, J. Sanford and Rei ner showed about a quarter of
the patients are already colonized with GRAM negative
bacteri a.

Simlarly, the classic studies of Valenti
showed that the likelihood of colonization with GRAM

negative bacteria, even people walking in off the
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street, is a function of their underlying health
st at us.

Therefore, it isn't a sinple breakdown to
say that people who are in the less than 48 hours, or
96 hours, wll have a certain anount of or certain
types of bacteria, in the absence of actually defining
those critical factors which have already been well -
defined in terns of health status, and bacteri ol ogy.

CHAl RVAN RELLER: So you are getting at
the inportance of this attributable nortality issue as
wel | . Dr. Ramirez, and then we wll have a comment

fromthe back. Go ahead.

DR RAMREZ: | just want to clarify that
when | nentioned the early versus late -- and |
totally agree with the GRAMnegatives -- is that

people can cone from honme with klebsiella, E coli
and they have multi-nedical co-nobilities.

But the multi-resistant pseudononas, you
are going to get in the hospital. Anot her thing is
that sonetines when we see studies done for the drug
conpanies, they want to test this particular drug
agai nst the others.

W have seen in ciprofloxacin versus
em penam and in all the |atest studies of nosocom al

pneunoni a. But in reality, what | see happening in
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critical care wunits is that the patient my have
ventil ator-associ ated pneunoni a, and we  suspect
pseudononas, and the tendency is to use conbination
t her apy.

And the problem that | sonetines discuss
with industry is that we don't want to use
anti biotics. | just want ny antibiotic. But we are
using nore and nore conbi nation therapy in an attenpt
to prevent the devel opnent of resistance and i nproved
out cone.

Wuldn't it be nore realistic to do
studies of conbination therapy based on ventilator-
associ ated pneunonia, and with the nore severe form of
nosocom al pneunoni a?

CHAl RVAN RELLER: | think there are big
differences in terns of Wstern Europe and the United
States and those who believe in the inportance of
guantitative cultures from bronchoscopy specinens. I
know that in our own center there are brushers and
non- brushers, believers and non-believers.

And | think that one of the nessages that
cones across is before a discussion of deltas, that
one has to spend considerably nore time in delineating
what it is that we are talking about wth hospital-

acquired pneunonias as a prelude to a neaningful
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di scussion of what kind of equivalence or non-
inferiority trials, and what the nunbers shoul d be.

| need sonme help from those who wish to
make comments who are not seated around the table with
their nanmeplates. So, please introduce yourself, and
t hen comment .

DR, SCHENTAG Hi, I'mJerry Schentag from
the University of Buffalo. | am presenting the triad
of people who harass you folks wth PK/ PD type
comments, but | amthe only one here today.

So | felt obligated to speak, and | think
on this nosocom al pneunonia thing, if you do a
multiple |ogistic regression analysis, and include all
the clinical factors that you can dig up on nosocom a
pneunonia patients, and you add to it the activity of
the antibiotic.

And then you plot that against howlong it
takes to kill the bacteria -- and not whether or not
you kill it, but how long it takes to Kkill that
bacteria on serial culturing.

And if you do the serial culturing, you
can get about 80 percent of the variance in the
relationship killing that organismover time just from
the antibiotic activity, |eaving about 20 percent of

the remaining variance in that logistic regression to
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be expl ained by the other factors.

Now, | agree with you that this is not an
easy scenari o to assign which one the pathogen is when
there is lots of organisns, and there is lots of
drugs, but it is relatively easy to assign an outcone
to that organism which | do believe from studying
this now for quite a few years of nultiple different
antibiotics, and we |looked at maybe 15 or 20
antibiotics this way over the last 10 or 15 years.

And | do believe that you could show
di fferences between concentrations to activity ratios
of each of those drugs, which nakes sense. I n other
words, it is the activity of the drug that determ nes
t he m crobi al outcone.

Wiat | don't know is whether it always
determ nes whether you perceive the surrogate end

point of cure to follow that or not. And ventilator-

associ ated pneunoniaes, it probably does reasonably
wel |

In t he non-ventil at or associ at ed
pneunoni aes, it 1is probably like a Ilot of other

pneunoni aes; cures don't always follow eradication of
t he organism There are other factors that aren't
quite so closely linked.

But cure is nonetheless the surrogate,
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because the effect of the antibiotic is on the
bacteria. Now, have we been able to find any evi dence
of endotoxin storm or any of those other things
contributing to outcone?

Well, my subm ssion on that point is that
we have tried awful hard with the sepsis drugs, and we
haven't been able to show nuch of an additive benefit,
and we just nmanaged to find a small one not so |ong
ago, but it is by and large not a dramatic effect if
it is there.

Most people would look at all of those
trials and agree with that. So | guess ny conment is
that you shouldn't reject mcrobial end points so
easily as surrogates, given that they can al nost
al ways show superiority with very small nunbers of
patients in each group between two antibiotics, or in
fact between conbinations of one handful of drugs,
versus the other handful of drugs when you want to
start looking at that as cunulative activity, just
assunm ng additivity.

Thank you for letting nme nake that
conment . | had to get that off ny chest. Jerry
Schentag from Buffal o, okay? Just in case.

CHAl RVAN RELLER:  For the record, thanks,

Jerry. Dr. Bennett, and then we need to nove. W
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could use Dr. Schenag's comments as a transition to
guestion nunber three. Dr. Bennett.

DR BENNETT: I wanted to give Art
CGol dberger ny two cents about deltas since we spent
the norning tal king about deltas, and very early of
t he afternoon.

But what | think I have learned is that 10
percent is not for everybody, and not for every trial,
and not for every indication. So that a 10 percent
delta as a receipt in general is too inflexible.

But | have also heard that the STEP
function is also inflexible in a different way, and
not very useful. So what | am taking honme fromthis
nmeeting is that you are going to have to conme up with
guidelines that are specific for indications, and
maybe even have sone protocol definitions built in.

And then you will be able to get deltas.
So your goal of having us bless a given delta, | just
don't hear that. And that is why |I think we are not
tal ki ng about it.

DR GOLDBERGER That in fact wasn't
really the goal of the neeting. | don't think we
recogni zed upon reflection that a fixed delta for
everything was necessarily the best way to proceed

which is why | during ny introductory remarks nade
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some points about this as being the beginning of a
process, rather than the goal of comng up with a
judgnent at the end of the day.

So we would agree with your commrent, that
| think it would be very difficult to squeeze in
everyt hi ng under a single delta.

DR, BENNETT: The only reason that | nade
the remark the way | did was that | had the inpression
from conversations in the hall that that is what the
FDA had been doing; that is, using a 10 percent delta
for many different indications across the board.

And that was raising sone appropriate
hackl es, but that apparently was not correct.

DR GOLDBERGER It is fair to say that
there was at one point what | would describe as a
comuni cation breakdown, which hopefully we have
satisfactorily rectified with regards to that.

| wouldn't want to say that those people
who were upset were upset entirely based only on their
i magi nation, because | don't think that is a fair
st at enent .

But | think we recognized that this was in
fact not the preferred way to proceed, which was the
reason for trying to get as broad an input as

possi bl e, for instance, at today's neeting.
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DR BENNETT: Thank you for clarifying.

CHAI RVAN RELLER:  Question Nunber 3. The
FDA announced that they were not going to slavishly
follow the STEP wise. Wat they were going to do was
per haps prematurely anti ci pat ed.

But what Dr. Bennett just sunmmarized, is
where | think the parties at this neeting are fairly
concluding, is the reality that there nust be a
diversity in what goes into a fair assessnent, and
realistic assessnment, of efficacy balanced off wth
safety of anti-infective conpounds, and that wll be
different by different indications, and other very
i mportant issues need to be addressed explicitly.

And in sone cases, objective end points;
and in others, a redefinition of what constitutes the
appropriate study populations wth, for exanple,
hospi tal -acqui red pneunoni a.

Question Number 3. D scuss any other
factors or characteristics of a drug product other
than the confidence intervals, the deltas, that could
be included in risk-benefit analysis supporting FDA
regul at ory deci si ons.

Now, actually, these things have already
come up in the discussion. So, it would be in

addition to what has al ready been said.
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Any conmments about safety considerations,
PK/'PD consi derations, and the availability of
alternative therapies in this balance of safety and
efficacy which is the fundanental basis for regulatory

approval ? So, Dr. Fink, Dr. dode, Dr. Shlaes.

DR FINK I am not going to address
safety considerations, but I think the one thing that
is glaringly mssing from that |Ilist is patient

acceptability.

Ease of admnistration, perceived burden
of the admnistration of the drug; is it once a day,
four times a day; does it give you an upset stomach.
| can't get a parent to give anoxicillin when it gives
their child diarrhea.

So | think you have to really | ook at what
is going on outside of the controlled clinical tria
that affects real world adherence to use of the drug
in an appropriate manner. And that that needs to be
very high on the list of alternate considerations.

CHAl RVAN RELLER: Dr. d ode.

DR G.ODE: | wll need possibly Dr.
Flem ng's comments on this as well, having both served
on the Vaccine Advisory Commttee, and dealing wth
from the perspective of safety, and how nmany children

do you need in a trial to assure safety.
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So | guess | don't know the answer to the
guestion of before a new antibiotic comes to a Phase
1l efficacy and safety trial, in Phase |I and Phase
1, how many hundreds or thousands of individuals have
been studied for safety?

Because if, for exanmple, you take the
nmeningitis exanple, where you mght use as an end
poi nt bacteriologic sterilization of the spinal fluid
so you can use very small nunbers of people.

Then, you Kknow, you conprom se your
ability to |l ook at safety issues it seens to ne. Now,
if they have already been |ooked at, but it is so
detrinmental to everyone concerned, starting with the
patients, when a drug is wthdrawn from the market
after approval due to an adverse event that was not
recogni zed during the preclinical trials.

And | was wondering if anybody has gone
back and | ooked at the last 10 drugs renpbved and sort
of asked the question were they adequately studied in
the first place?

Well, by the time that a new antibiotic
gets to Phase Ill, is there sone approxi mate nunber of
pati ents who have received it to assure safety, or are
we relying on a Phase Il study?

CHAl RMAN RELLER: Comments from the FDA?
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In sone of these past neetings, | think there has been
consi derabl e discussion on sone events that the
nunbers sinply can't preclude knowing until a drug is
appr oved.

| know that these issues canme up in the
el ect rophysi ol ogi c effects Qr interval s, and
arrhythmas wi th fluoroquinolones, that there may be
some effects that are sinply not knowable until
actually put into clinical practice. Conments, Dr.
CGol dberger, or others?

DR, BENNETT: W could to wuse your
exanpl e, electrophysiologic effects. You can do a
dose escalation study with a drug, 10 or 12 patients
per arm wth careful nonitoring of QI and establish
whet her the drug has sone effect on Q.

But absent an enornous prolongation, the
chances of seeing anything in a clinical tria
dat abase of 5,000 people are essentially zero. You
are up there probably needing tens of thousands of
peopl e i n post-nmarketi ng databases to see anything, if
in fact there is any type of signal, just to use that
as an exanple. Bob nmay want to add sone ot her things.

DR TEMPLE: If | understood the question,
the question was how much do you know at the end of

Phase Il. There is an unfortunate idea that you know

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

360

a great deal about safety at the end of Phase IIl, and

that is just conpletely wong.

If you are lucky, you wll have a few
hundred patients. Wll, you only know a very little
bit about safety from that. Phase 111, which in

antibiotic terns, given nultiple indications, wll
typically have several thousand people, gives you nuch
nore assurance about events up to the order of one in
a thousand, or sonething Iike that.

But what Mark was describing is how we use
surrogates for toxicity in fact, a drug that prolongs
the QI interval a lot probably won't be approved
unl ess it does sonething really spectacul ar.

A drug that causes certain kinds of |iver
test abnornmalities probably won't be approved because
we believe certain findings that are not |ethal
t hensel ves, predict ultinmate lethality.

So that all of those things go on, and
nonet hel ess, sonme slip through, and have to be taken
away | ater. But you only know a very little bit at
the end of Phase Il because you just can't find out
that much in a couple of hundred people about real
events.

CHAI RVAN RELLER:  Dr. Shl aes.

DR SHLAES:. | just want to nake a conment
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t hat PK/ PD. | nean, in the anti-bacterial realm we
have had very good ani mal nodel s, which have been very
predi ctive of general success in the clinic for a very
long tine.

We have had proposed guidance, | believe,
that came from your predecessor, Dr. Reller, who was
Dr. Craig, suggesting that PK/ PD be used nuch nore in
consi deration of approval for certain indications.

| think we are going to talk nore about
this tonorrow But we have known about this in the
anti-bacterial realma lot |longer than the H'V people

have known about it.

And yet they have -- and as a matter of
fact, I am not sure how rmuch PK/ PD they have conpared
to what we have, in terns of our confidence and

ability to predict success.

Yet, they are using it nmuch nore routinely
conmpared to us. So I think it is about tinme that we
had a little confidence in the predictability of these
animal nodels, and our ability to do PK/PD to get
anti biotics approved, especially for those indications
whi ch are difficult because of low patient
popul ati ons. And | think we are going to talk nore
about that tonorrow. Thank you.

CHAIl RVAN RELLER:  Dr. Metl ay.
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DR, METLAY: Vell, | guess | would just
add as an extension to that that the whole issue of
the inpact of the agents on mcroflora, oral and
icteric mcroflora, | think really very nuch that we
had a lot nore data on the inpact of cross different
drugs, and we have been in cross-cl asses.

Because | think in the end that a |ot of
our indications and recomrendations are going to
ultimately cone down to those kinds of considerations.

So that we could be better mnimzing the inpact on
resi stance energents.

And | know that is the thenme for tonorrow,
but it seenms to be quite integral in this discussion
as well, and I am trying to understand whether there
are new conpounds out there that really is value
added.

CHAl RVAN  RELLER Dr. Coss and Dr.
Shl aes.

DR CROSS: | would just like to follow up
on Dr. Shlaes' comment, and just ask as a matter of
i nformation, how good are the animal nodels for lots
of the things that we | ook at?

For exanple, in the sepsis field, it is
accepted that there is no one good nodel which is

predictive of any therapy consensus. I know from
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personal work in aninmal nodels, for exanple, that
there are very few aninmals of staff orates.

And t hat certain or gani sns, like
klebsiella, are not pathogenic in nouth-to-nouth
except for one type. So it would be very hard to test
the drug for ESBL, for exanple.

So as a point of information, how good are
the animal nodels, in terns of the PK/ PD? Well, |
think as you know, you can carry out and do Bill
Craig's nodel, which is the thigh infection nodel, and
get | think very good information on the critical
phar noki neti c paraneter based on bl ood | evel s.

So whether it is AUC, and whether it is
peak, and whether it time above MC, and then you can
use that to nake predictions, knowing PK and people
about what the efficacy wll be under various
ci rcunst ances.

And in fact, Jerry Schentag, and Bil
Crai g, and others, have carried out studies on peopl e,
and you do see very good correl ati on between the PK/ PD
predi ctions that you get froman aninmal nodel |ike the
t hi gh nodel, and what you see in people.

Sonmetines you have to do additiona
studi es on people, and as sonebody brought up earlier

the issue of drug concentrations in the lung, and in
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the ELF. Those studi es can now be done in people, and
you can get very good PK/PD information in people.

And frequently this does correlate in what
you see in analysts. So | think that is on exanple
where those correlations work quite in predicting the
ki nd of doses that you m ght have to use, and the kind

of concentrations that you mght have to achieve in

peopl e.

CHAI RVAN RELLER: Dr. Ramrez, and then
Dr. Soreth.

DR RAM REZ: Yes. Regarding ny w sh |ist
for risk-benefit analysis in clinical trials, I would

like to add a better determnation of cost of
treatnent, because at this nonent when we have a new
antibiotic on the market, the only thing we know is
that it is going to be less effective as the old
antibiotic for the mnagenent of the particular
infection that this is.

And then when we are on the P&T conmttee
trying to define what is the npbst cost effective
therapy, if one antibiotic costs $30 and the other
costs $25, the one that is npbst cost effective is the
one that costs $25.

And this is because clinical drugs do not

allow us to define what is the nobst cost effective
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regine. And | think that matches perfectly with the
di scussion of |l|ooking at other outcones besides
clinical outcone.

| think we need to be |ooking at other
outcones for costs, and for acute exacerbation of
chronic bronchitis was already nentioned, and the tine
that the patient takes to return to work, and these
types of issues need to be in the protocol

For conmunity-acquired pneunonia, there
are large studies which indicated nore or |ess
(inaudi ble), and probably we know the time to
(i naudi ble), and we can define in the hospital/patient
time to switch therapy, because we know that sw tched
t her api es are associ at ed with early hospi t al
di schar ge.

And then |I don't care too nmuch if the two
antibiotics cure the patient the sane at 30 days. |If
the antibiotics decrease the length of a stay for two
days, this is going to be the nost cost effective
regardl ess of the cost for the antibiotic.

And for nosocom al -acquired pneunoni a,
i ssues such as tinme of exacerbation of days in the
intensive care unit, because a decrease of one day in
the intensive care unit is going to be definitely the

nost cost effective antibiotic for nosocom al -acquired
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pneunoni a.

And | would like to see incorporated nore
out cones that are going to help us physicians when we
are admtting the P&T and try to define ways that are
the nost cost effective antibiotics incorporated in
the clinical trials.

CHAI RVAN RELLER:  Dr. Soreth.

DR SORETH: | just wanted to nmake a
comment on safety considerations that Dr. G ode had
rai sed. I think in addition to clinical trials
fundanental ly not being powered to tell us nuch about

or elucidate much about unconmon adverse events, we

also have to recognize that in the clinical tria
setting we are studying ©patients under i deal
condi ti ons.

And that the amount of information that we
m ght have in the devel opment program about the use of
concom tant nedications, about wunderlying co-norbid
condi ti ons, di sease states t hat af f ect drug
nmet abol i sm and excretion, and so forth, can be quite
[imted.

And once a drug is on the market, and
t housands, and hundreds of thousands of patients are
exposed under less than ideal conditions, under real

conditions -- concomtant neds, states of hydration
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varying widely -- only then do we really understand
the full safety or toxicity profile of a drug, but
unfortunately not at the tine of an action.

CHAI RVAN  RELLER: | would like to thank
t hose attending -- yes?

DR YUH Can | nake two comments?

CHAI RVAN RELLER: Pl ease.

DR YUH I think we are getting close
My nanme is Lianng Yuh, and | am representi ng PhRVA
Actually, I am speaking for nyself. | think the sense
of wurgency is that we would like to know of any
interimsolutions before we cone up with any real good
gui dance on antibiotic devel opnment, because a |ot of
t he conpani es have experience with different guidance,
and | think it has been there about -- |onger than a
year now.

So we need sone interim solutions before
we have a better solution. | agree wth Dr.
CGol dberger  that we need to welcone different
i ndi cations, different special cases, to conme up with
better solutions. But interimsolutions are inportant
to us.

Secondly, | would say that any designs we
are discussing, hopefully we can also address the

concerns from other regions, and not just the United
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States or North Anerica, because we tried to harnonize
our experinents.

There is a word they say, that patients
are waiting. There is a sense of urgency and that we
have to nove forward. Thank you.

CHAl RVAN RELLER: Dr. Fl em ng.

DR FLEM NG Are you still soliciting
responses to Issue 3? A resounding yes, | think.

CHAI RVAN RELLER  For you, yes.

DR FLEM NG Well, | wll be brief. | am
actually kind of folding ny answers to Issue 2 and
| ssue 3 as well. Wien | think of the factors that
should be considered, | think this is a little bit
just stating the obvious.

But | think it is still worth stating, and
that is that | am assumng that this question is
witten with the understanding that in nmany, if not
nost, cases the primary confidence interval we are
tal king about here is on the primary end point, which
| would hope would usually be a direct neasure of
clinical benefit.

And in that context, then certainly other
factors that should be considered are secondary
nmeasures of clinical benefit, such as hospitalization.

And nortality results, safety, tolerability, drug-

SAG CORP
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

369

drug interactions, will weigh in, as will as we have
al r eady hear d conveni ence, acceptability of
adm ni strati on neasures.

And | had nentioned this norning in ny
presentation that when defining margins, if one
anticipates substantial differences in issues relating
to safety, tolerability, drug-drug interactions, or
conveni ence, those issues in fact could influence the
actual final choice of the margin.

External results from interventions that
are nmenbers of the sane class are certainly factors
that would be considered. And | nention last, not
because it is the |east, but because | want to address
it separately, are nmeasures of biological activity.

And | have no concern about the fact that
clearly they are, such as bacterial eradication,
nmeasures that influence your overall sense of strength
of evidence of effects having been established.

My concern arises in those settings that
we advocate their use in lieu of understanding results
about efficacy directly, or results about clinical end
points directly; i.e., as a surrogate marker that is a
repl acenent end point.

Just as a remnder of these classica

compl ex issues, one has to understand the disease
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process well enough to be confident that this specific
nmeasure that you have is really in essence fully
capturing the mechanism by which the disease process
i nfl uences the end point.

And furthernmore, one has to be confident
that there aren't significant unintended nmechani sns of
action, anti-inflammatory activities, or ot her
factors, that could influence the critical end points
that are not being captured by this marker.

So we run into sone fairly conpl ex issues.

W have nentioned specifically in question nunber two
that for the specific setting of neningitis the use of
the marker because of the fact that there is a quite
cl ear understandi ng of the biological nechani snms here,
and could be an appropriate replacenent for a cure end
poi nt .

Let ne just nention that it is not
conpl etely obvious thought that that gets you a very
| ow sanpl e size. In HYV, when we are using viral
| oad, we are looking for differences that are easy to
guantitate that are very large in nagnitude, and that
allows us to get a nmuch snaller sanple size.

| think that Dr. MCracken was nentioning
this norning that with standard therapies that we

mght be able to achieve 99 percent bacterial
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eradi cation, and we should be able to with this marker
be able to clearly see differences.

Vel |, if we wanted to discern the
difference between 99 and 98, that would take about
6,000 patients. So that is no easy answer here. | f
on the other hand, we were trying to discern the
di fference between 99 percent bacterial eradication
versus 93 percent, then we are down to around 250
peopl e.

So ny question here isn't so nmuch whet her
bacterial eradication is an inportant thing, but how
much can we fall away from 99 before we care, and that
is acritical question to find out whether use of that
marker truly will give you a nuch smaller sanple size.

CHAl RVAN RELLER: Thank you, Tom Dr .
CGol dberger, we have tried to have forthright coments
on all of the questions that you posed, and a rigorous
di scussi on, which I think has taken pl ace.

And | would like to in closing thank Dr.
Shl aes and the Pharnmaceutical Research Manufacturers
Associ ation, his colleagues, industry, and Dr. Tally,
and Dr. Talbot, and other nenbers representing the
| DSA, as well as of course all of the nenbers of the
commttee, including those who were added to the

committee for di scussi ons from the pedi atric
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subcommttee and other advisory committees wth
expertise relevant to the discussions today.

So thanks to all, and we w Il reconvene
for Phase Il tonmorrow norning at eight o' 'clock with
di scussion of the devel opnent of drugs for energing
resi st ance.

(Whereupon, at 5:47 p.m, the neeting was
adjourned, to resume at 8:00 a.m, on February 20th,

2002. )
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