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P-ROGEEDI-NGS

8:03 a.m

DR RELLER Good nor ni ng. I"'m Barth
Reller in the Dvision of Infectious D seases and
Director of dinical Mcrobiology at Duke University
Medi cal Center, Acting Chairman for today's neeting of
the Anti-Infective Advisory Conmttee.

| would like to call the neeting to order.
At the outset | would like to ask all speakers to talk
directly into the m crophone. One doesn't have to get
real cl ose. They are very sensitive but direct the
voice toward it, not immediately into it so that we
can have an accurate transcription of all of the
del i berations today and that all can hear your cogent
conmrent s.

Next we'll have the Conflict of Interest
Statement read by our Executive Secretary, Rhonda
St over.

M5. STOVER The follow ng announcenent
addresses the issue of conflict of interest wth
regard to this neeting and is nade a part of the
record to preclude even the appearance of such at this
nmeet i ng.

Based cn submtted agenda for the neeting

and all financial interest reported by the commttee

NEAL R. GROSS

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




n‘!
)

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

b
participants, it has been determned that all interest
in firms regulated by the Center for Drug Eval uation
and Research which have been reported by the
participants present no potential for the appearance
of a conflict of interest at this neeting with the
foll owi ng exceptions:

Dr. Wlliam Caig is excluded from
participating in today's di scussi on and vote
concerning Avelox. In addition, in accordance with 18
U.s.Cc. 208(b) full waivers have been granted to Drs.
Robert Danner, Carl Norden, Julie Parsonnet, and Keith
Rodvol d

A copy of these waiver statenents may be
obtained by subnmitting a witten request to the
agency's Freedom of Information Ofice, Room 12A30 of
the Parklawn Building. In addition, we would like to
note that in 1996 Dr. Rodvold consulted with Johnson
and Johnson regardi ng |evofl oxacin.

Further, he has had interest in Eli Lilly,
Rhéne-Poulenc Rorer, Bayer Corporation, and Bristol-
Meyers Squi bb unrelated to their conpeting products.

W would also like to note that Dr. Gordon
Archer's enployer, Virginia Comonweal th University,
has an interest in Bristol-Myers Squibb which is

unrelated to the firm s conpeting product.
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Al though the interest of Dr. Rodvold and
Dr. Archer do not constitute a financial interest in
the particular nmatter within the neaning of 18 U S. C
208, it could create the appearance of a conflict.
However, it has been determ ned notw t hstandi ng these
interests that it's in the agency's best interest to
have Drs. Rodvold and Archer participate in the
conm ttee di scussions concerni ng Avel ox.

Further, one of our comm ttee nenbers has
had an interest relating to Avelox that we believe
shoul d be disclosed. FDA believes that it is
i nportant to acknow edge the participants' involvemnent
so their participation can be objectively eval uated.

Dr. Barbara Murray previously participated
in an in vitro activity study of noxifloxacin
sponsored by Bayer. Wth respect to FDA's invited
guest speakers, Dr. Jereny Ruskin and Dr. Richard
Platt have reported interests which we believe shoul d
be made public to allow the participants to
objectively evaluate their coments.

Dr. Ruskin would like to disclose that his
wife owns stock in Johnson and Johnson. Dr. Platt
would like to disclose that he has led or participated
in studies funded by Merck and SmithKline Beecham. He
has also participated in discussions about potential

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

8
studies funded by Parke Davis and Bristol-Myers
Squi bb. Further, he has had fees paid to his
departnment for Merck consulting.

In the event that the discussions involve
any other products or firms not already on the agenda
whi ch an FDA participant has a financial interest, the
participants are aware of the need to exclude
t hensel ves from such invol venent and thei exclusion
will be noted for the record.

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

DR RELLER: Thank you, Rhonda.

| should next lIike to have each nenber of

the commttee, as well as our invited experts and

consultants who wll contribute so nmuch to the
di scussi ons. "Il begin on the right wth Dr.
Battinelli.

DR BATTI NELLI : David Battinelli, Vice

Chai rman for Education, Boston University School of
Medi ci ne.

DR RUSKIN: Jereny Ruskin. |'m D rector

of the Cardiac Arrhythma Service at Massachusetts

Ceneral Hospital, Boston.
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DR PLATT: I'"'m Richard Platt. I'"'m a
prof essor of anbulatory care and prevention at Harvard
Medi cal School .

DR O FALLON: Judith O’Fallon,
Bi ostatistics, Mayo dinic.

DR RCODVQLD: Keith Rodvol d, Coll eges of
Pharmacy and Medicine, the University of Illinois,
Chi cago.

DR CHRISTIE Celia Christie, Departnent
of Child Health, University Hospital of the West
I ndi es, Jamai ca.

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

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

MS. STOVER: Rhonda Stover, FDA

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

DR ARCHER Gordon Archer, Medi cal
College of Virginia Canpus, Virginia Conmmonwealth
University, D vision of Infectious D seases.

DR MJRRAY: Bar bara Murray, Division of
Infectious Diseases, University of Texas Medical
School .

DR. NORDEN: Carl Norden, D vision of
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I nfecti ous D seases, Cooper Hospital, University of
New Jersey Medical School.

DR MEYERHOFF: Andrea Meyerhoff, Medical
Oficer, Division of Special Pathogens, FDA.

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

DR. SACKS: Leonard  Sacks, Medi cal
Oficer, Division of Special Pathogens, FDA.

DR GOLDBERCGER: I"'m Mark ol dberger,
Director of the Division of Special Pathogens.

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

DR RELLER Thanks. It's now time for
the open public hearing. Are there any remarks to be
made? Since there is none, we'll nove to the sponsor
presentati on.

DR GOLDBERGER: Barth, can | just neke a
coupl e of remarks?

DR RELLER Yes.

DR GOLDBERGER. Thank you. I would like
to just join in the welcone of everyone, Dr. Reller,
advisory committee nenbers, invited consultants,
nmenbers of Bayer Pharnaceuticals. Today we are here
t odi scuss Bayer Pharmaceuticals marketing application

for the quinolone antimcrobial noxifloxacin.
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I ndi vi dual s who have worked in infectious
di sease are certainly aware over the years of how
nodi fi cati ons, for instance, in the beta [|actam
antibiotics have led to significant changes in the
activity spectrum

More recently we have becone aware of the
pot enti al for doi ng t he sane t hi ng W th
fl uoroqui nolone antimcrobials and in response to
growing problems with infections, particul arly
resistant infections due to gram positive organi smns,
an effort has been nade to nodify many of the newer
fl uoroqui nol one antimcrobials to enhance their gram
positive activity. W'l be talking about such an
antim crobial today.

Not surprisingly when one does structural
modi fications, one changes not only activity but
soneti mes one changes the toxicity profile as well.
W have becone increasingly aware over the last few
years of the broad range of toxicities associated with
the fluoroqui nol one antimcrobials. W wll, of
course, be discussing the safety profile of this drug
as wel .

As part of that discussion we wll be
having some commentary about the issue of QT

prol ongation associated with this antimcrobial. It
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is inportant to note that QT prol ongation occurs with
a wide range of noncardiac drugs and including a range
of antimicrobials beyond sinply the fluoroqui nol ones.
Assessing the significance of such prolongation is not
an easy issue.

W are extrenely fortunate that in
addition to our invited guests the conpany also has
Dr. Joel Mrganroth, an extrenely well-known expert
who as part of the conpany's presentation wll be
giving an overview of this issue to hopefully provide
those of us who are infectious disease specialists
with sonme reasonabl e understanding of the issue.

W are |looking forward to an interesting
di scussi on today. W thank you for your attention.
Thank you.

DR RELLER  Thank you, Mark, for hel ping
nme read the agenda in the right order and for that
br oad overvi ew.

Dr. Kweder, do you have anything you want
to say at this tinme?

So having had the stage set by the FDA we
will now nove to the sponsor presentation. This wll
be led by Carl Calcagni who is the Vice President for
Regul atory Affairs at Bayer Corporation Pharmaceuti cal
Di vi si on.
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It has been requested and worked well
yesterday that we have the entire sponsor's
presentation. Then there will be an open discussion
on all issues raised by this presentation wth
assistance from Carl in directing the questions to the
appropriate nenbers of his presenting team as well as
consultants to Bayer.

Carl, please.

MR CALCAGN : Thank you, Dr. Reller.
Thank you, Dr. Coldberger. | think you set the stage.
| will probably repeat sone of the things you said and
you wll probably hear about the agenda once again.
| apologize for the repetition but | think it's
important to set the stage for today.

My nanme is Carl Calcagni as you see before
you. |I'mthe Vice President for Regulatory Affairs at
Bayer Pharmaceuti cal Corporation in Wst Haven,
Connecti cut . I wish to thank the nenbers of the
advi sory commi ttee, the  FDA and the other
participants for this opportunity today to present
Bayer's new drug, noxifloxacin hydrochloride to be
known commercially as Avel ox.

Bayer submitted its NDA 21-085 application
approxi mately 10 nont hs ago. Bayer corporation is a

gl obal |eader in the devel opnent of quinolones and
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anti-infectives. G pro, or Ci prof | oxaci n
hydrochl ori de known by nost of you, was approved in
1987, quite a long time ago. It has over 12 years of
mar keted clinical experience in the USA
Over 200 nmllion patients have been
treated worldw de. Today Bayer presents this advanced
generation of quinolone that was synthesized at our
Bayer AG Leverkusen, Germany facility.

Moxi fl oxacin was synthesized with a
purpose and developed wth a purpose; to cover
respiratory tract pathogens for enhancing gram
positive and atypical activity; to provide |onger half
life to ensure once daily dosing; to inprove
conpliance by shorter course of therapy and good
tolerability; to potentially minimze antibiotic
resistance; and to provide a new alternative for

community respiratory tract infection treatnent.

Moxi fl oxacin has current approval status
in the listed countries. It has been recently
marketed in Germany and is currently in process for
the mutual recognition procedure in Europe.

Bayer's obj ecti ves t oday are to
denonstrate that noxifloxacin is safe and effective
for acute bacteri al exacerbation of chronic

bronchitis, acute sinusitis, conmunity acquired
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pneunoni a, unconplicated skin and skin structure
infections, and to review the observation of the QTc
prolongation wth noxifloxacin, assess its relative
risk factors, and present submtted labeling that is
appropriate and responsi bl e.

Moxi fl oxacin dosage admnistration is
once-a-day for the follow ng indications and duration
of therapy. Acute bacterial exacerbation of chronic
bronchitis, five days; unconplicated skin and skin
structure infections, seven days; acute sinusitis, 10
days; and comunity acquired pneunonia, 10 days.

The agenda today will reflect our review
of the efficacy and safety by Dr. Deborah Church who
is the director at Bayer for the anti-infective group,
followed by a backgrounder on the QTc by Dr. Joel
Morganroth, clinical professorof nedicine, University
of Pennsylvania, presenting the background.

Then for pur poses of our dat a
presentation, Dr. Alan Hollister, who is the deputy
director of our clini cal phar macol ogy  group.
Following that, and providing the risk benefit and
conclusion, will be Dr. Zinner who is the Charles S
Davi dson Professor of Medicine, Harvard Medi cal
School, Chair of the Departnent of Medicine at Munt

Auburn Hospital.
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In addition, Bayer has in attendance today
the listed experts for consultation by the advisory
committee, the FDA, and Bayer if needed.

I would like to present Dr. Deborah Church
to present the efficacy and safety section.

DR, CHURCH: Good nor ni ng. My nane is
Deborah Church and I'm here today to speak to you
about the efficacy and the safety of noxifloxacin, a
new 8 nethoxy qui nol one devel oped by Bayer.

Wiat | would like to do is start off by
just setting the stage and going through the itens
that I'11 be discussing during ny presentation. |'lI
discuss with you the rationale for devel opnent, the
mi cr obi ol ogy, t he phar macoki netics and
phar macodynam cs of the conpound.

we' || talk about the findings of
moxi fl oxacin and drug resistance. I’11 share with you
the clinical and bacteriological results submtted in
the NDA for the four indications we are seeking
approval for; acute sinusitis, acute exacerbation of
chronic bronchitis, community acquired pneunonia, and
skin infections.

I'11 also share with you outcome anal yses
that we did, particularly with the norbidity

paranmeter. \Wen speaking about safety, I’11l discuss
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W th you drug interactions, excretion, and netabolism
When di scussing exposures of patients we'll talk about
adverse events, serious adverse events, prenmature
di sconti nuati ons, deaths. "Il conpare noxifloxacin
with the controlled drugs when tal king about sel ected
gui nol one rel ated events.

For t he particul ar topic of QTc
prol ongati on and the observations w th noxifl oxacin,
Dr. Mrganroth and Dr. Hollister will go on to talk
about that later in the presentation.

Despite the predictions that infectious
di seases were on the decline, we have actually seen
today that respiratory tract infections still account
for significant nortality and norbidity. Dr ug
resistance has increased over tine. W know that is
the case with the organi snms which you'll hear today;
haerophi | us i nfluenzae, noraxella catarrhalis, and in
particular wth streptococcus pneunoniae or know as
strep. pneuno.

It thus makes sense that new antibiotics
and a change in selection and use nmay be needed to
alter these trends of resistance. Potent  new
f I uor oqui nol ones such as noxifl oxacin should have an
inmportant place in the managenment of infectious

di seases.
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| have put this s|l de here that you have

seen yesterday also just to show the inpact of

decreasing penicillin macrolide susceptibility of
strep. pneuno in the United States.

This diagram goes through the last two
decades. Looking at the left-hand side of the slide,
you' |l see that the nunmber of macrolides suspectable
to penicillin in 1979 approached about 97 percent. A
year ago that percent went down to about 64 percent.

Wth respect to resistance in 1979 was about a 0.2

per cent . As of a year ago that increased to 14
per cent .

That's not only the case with penicillin
but also the case with the macrolides. An exanple

being on the slide, erythromycin. In 1979 100 percent
susceptibility. Looki ng at 1998, down to about 77
per cent .

So why did Bayer set out to design
noxi f| oxaci n? W had an increased know edge of
qui nol one structure activity relationships which
facilitated the follow ng. We had excellent gram
negati ve coverage but we wanted to | ook for enhanced
gram positive, atypical, and anaerobic activity.

W'l | share with you an innovative
approach to resistance in ternms of efflux as well as
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ot her nechanisnms of action. W wanted to |ook for the
opti mal pharmacoki neti cs and pharmacodynanmi cs.

W wanted to select the appropriate dose
not only for therapeutic efficacy, but we also wanted
to look for a conmpound that had a | ow propensity for
resi stance and, of course, a favorable safety profile.

This is the structure of noxifloxacin.
This is the apparent ring of the quinolones. V& now
know by changing sone of those side chains on
gui nol ones we can actually do a nunber of things. The
first thing is we can enhance the antibacterial
profile. The second part of it, we could try to | ook
for mechanisms to mininize resistance. How do we do
t hat ?

This part of the chain is the G7 which is
the bicyclic amine which actually enhances gram
positive activity as well as nininmizes efflux,
particularly for strep. pneuno and staph. aureus.
This is the G8 position which is the methoxy position
whi ch actual ly enhances anaerobic activity, as well as
m ni m zes devel opnment of resistance through DNA gyrase
as well as topoi sonerase 4.

We have done a nunber of in wvitro
experinents with noxifloxacin. | would like to share

with you some of those highlights. This is the in
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vitro activity of noxifloxacin against the key
respiratory tract pathogens, strep. pneuno. Unli ke
the beta |actans regardl ess of whether the strain is
penicillin susceptible or penicillin resistant, the
MICs for noxifloxacin are identical at O0.25.

A very simlar case wth haenophilus
i nfl uenzae, noraxella catarrhalis. Regardl ess of
whet her there is production of beta lactans or not,
those MICs are identical at 0.06. W certainly know
that atypicals are on the rise. They are inportant
pat hogens in community acquired pneunopnia, once again
with very favorable MICs for noxifloxacin.

How  about with regards to ot her
respiratory tract pathogens? Wll, wth haenophilus
par ai nfl uenza and strep. pyogenes the MICs are 0.25.
Wth regards to staph. aureus nethicillin susceptible
at 0.125 and for MRSA and MC at 4.

W al so know that noxifloxacin is active
against a wde variety of «clinically inportant
anaerobi ¢ species. For the sake of brevity |'ve just
pl aced two exanples here, bacteroides with an MC of
2 and peptostreptococcus with an MC of 0. 25.

It is inportant to note in general that
the MC value is less than 2 for the mnority of the

anaer obes. Moxi floxacin in <contrast to other
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qui nol ones is very active against M tuberculosis wth
an M C of 0.5.

|'"ve placed this slide here to reinforce
that the MICs for noxifloxacin and for strep. pneuno
is unaffected by resistance by penicillin. 1'Il tell
you about a second item| would like to bring in also.
W have a list of three quinolones here; noxifloxacin,
| evofl oxaci n, and ci profloxacin. Macrolides, exanples
are clarithromycin and azithronycin and the beta
lactans with anoxicillin, clavulante acid and
cef ur oxi ne axot al .

You can see as | go down the nacrolides
that if the organism is a pen. susceptible strep.
pneunmo to a pen. resistant strep. pneuno that the MICs
do increase. The sane thing happens with the beta
lactanms. Certainly not the case with the quinol ones.
The second inportant feature is when |ooking at the
three quinolones here the nost active of the three
gui nol ones is noxifloxacin with an MC of 0. 25.

Now, | would like to tell you a little bit
about the findings wth noxifloxacin and drug
resistance. Wiat ['Il do is give you two findings and
actually give you an exanple of an in vitro experinent
and sonme in vivo exanpl es.

Wth regards to the nechanisnms of
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resi stance nutations in nor A gene that up regulate
the nenbrane associated drug efflux punp despite
i ncreased anti body efflux from nor A containing strep
pneuno and staph. aureus, noxifloxacin MICs remain
identical to the wild type. That is, identical wld
type MICs to nutant MICs.

Mitations in topoisonerase 4 and DNA
gyrase, Simultaneous independent nutations in both grl
A and gyr A are required to increase the noxifloxacin
MICs. Even when this occurs, though, the MICs are
still near t he clinically observed m ni mum
concentration of the drug.

This 1is just an exanple to give you
di fferential emer gence of resi stance bet ween
| evofl oxacin and noxifloxacin with one particular
strain of strep. pneuno 4241. If you look at the X
axis we have the nunber we have the nunber of passages
from serial exposures at 0.5 tines the MC which is
al so the sanme as the nunber of days.

If you look at the Y axis you actually
have the Mics. |If we |look at zero we'll see that the
MC for noxifloxacin, which is designated by the
yell owi sh green line here, you'll see that the MCis
about 0. 25. Levoqui ne or |evofloxacin the MC is 1.

If you look at a particular day such as
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day four, you'll see that the MC for noxifloxacin is
| ess than or equal to 1. If you go to |evofloxacin
you'll see there's an increase of about 10 fold. If
| go out to day six, what I'Il see is there's a
pl ateau for noxifl oxacin. If I look at |evofloxacin,
there's about an M C of about 100. What |'ve tried to
show you here is there's slow development of
resistance to noxifloxacin and to a | esser extent for
| evof | oxaci n.

How about with staph. aureus? Sane type
of diagram here, the isolate being strain 133. Once

again the MC for noxifloxacin about 0.125. Hi gher

for |evofl oxacin. If I look at, for exanple, day
four, | see that it's less than 1 for noxifl oxacin,
higher than that, <close to 10 for |evofloxacin.

Moxi f | oxaci n pl ateaus here and about a 64 when going
out to day six to eight for levofloxacin. Once again,
showing you the slow devel opment of resistance to
noxi fl oxacin and to a |esser extent than |evofl oxacin.

This is an exanple of an in vivo nodel.
This actually is a rat granul oma pouch nodel [ ooking
once again at the two pathogens that |'ve just shown
you, staph. aureus 133 and strep. pneuno 4241. The
items here are the type of nutants created whether

it's the first step or nulti-step for both the
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pat hogens. The M C for noxifloxacin fromday zero to
day eight are identical across the board. Therefore,
there's no devel opnent of noxifloxacin resistance in
the rat granul oma pouch nodel .

I would like to sunmari ze what we've said
so far. W've targeted both the DNA gyrase as well as
t opoi sonerase 4. There's been mnimzation of
resi stance that has been denonstrated in vivo by the
exanmple that 1've given you with |evofl oxacin. The
ani mal studi es have shown no energence of resistance
in the rat granul oma pouch nodel. These i nportant
results are achieved via the nethoxy group at C 8
which significantly delays the selection of resistance
in the bicyclic amne at C7 which mnimzes drug
ef f 1 ux.

Let's talk a little Dbit about the
phar macoki neti cs and t he phar mmcodynam cs  of
noxi fl oxacin. They are pretty straightforward. The
half life at steady state is 12 hours which actually
supports once daily oral dosing of 400 mlligrans.
The Crax is 4.52.

Anot her inportant itemif you |look at the
concentration over a 24-hour period, you'll see the
concentrations above the MICs of the relevant

pat hogens 1've just spoken to you about, strep
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pneuno, staph. aureus, haenophilus and noraxella.

Il would like to talk to you not only about
t he pharnmacoki netics and pharmacodynam cs and al so
tissue penetration. Here basically is respiratory as
well as sinus tissue. Looking at the plasm
concentrations once again from 3.3 to 3.7, way above
the MICs of the relevant pathogens that 1've shown
you. Tissue are fluid concentrations.

Particularly I would like you to note the
macr ophages which have a 61.8, as well as the
epithelial lining fluid at 24.4. | would like to show
you that ratio. Looking at the ratio between tissue
and plasma at 21.2 for macrophages and 8.7 for the

epithelial lining fluid.

Just in the formof a conparison, | would
like to show you | evofl oxacin. This is at 2 and 4
hours. If | look at the 2 hours 21.2 for noxifloxacin

versus 7.3 and 8.7 versus 0. 8.

Those are two other paraneters that are
well known to look at correlations wth quinolone
efficacy. There are the Crax or maxi mum concentration
to the MC 90 which should be at least eight to 10.
Looking at the area under the curve divided by the MC
90 of greater than 100. | would |ike to show you how

noxi fl oxaci n conpares to other quinolones with this.
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Just on top just to go over this,
nmoxi f | oxaci n, | evof | oxaci n, ci profl oxaci n,
sparfloxacin, and grepafloxacin. This is particularly
| ooking at the Cnax over the MC 90. W know for
optimal antibiotic effect and to mnimze devel opnent
of resistance that the Crax to MC 90 ratio should be
at |l east eight to 10.

For haenophilus influenzae, nor axel | a
catarrhalis if you |ook across the board those are
pretty nuch above eight to 10. Let's ook at strep.
pneuno, a very inportant pathogen. You can see that
| ooki ng at | evofl oxacin, ciprofloxacin, sparfloxacin,
and grepafloxacin, these nunbers are less than the
eight to 10. Moxi fl oxacin is above that with an
opti mal nunber of 18.

Now, what if | wanted to | ook at AUC and
M C 90, once again |ooking at the same quinol ones,
haenophi l us influenzae, noraxella catarrhalis, once
again those nunbers for optimal antimcrobial effect
and to minimze resistance should be greater than 100.
Across the board those are over 100. If I want to
| ook at strep. pneunp, once again |ooking at the other
gui nol ones |l ess than 100, noxifloxacin at 192.

so far what ['ve shown vyou about

phar macoki neti cs and pharnmacodynamics, noxifl.oxacin
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PK, certainly supports once-a-day dosing. |t provides
plasna and tissue levels above the MC for the
rel evant respiratory pathogens for the entire 24-hour
peri od. A 400 mlligrans once-a-day dose of
moxi fl oxacin provides optinmal pharnmacokinetics and
phar macodynam cs. Moxi f | oxacin  pharmacoki netics
results in the optinal overal | phar macodynam ¢
characteristics that you just saw, Crax over MC area
under the curve over MC conpared to the other four
qui nol ones.

Now, | would like to take you a little bit
through the general aspects of the clinical
devel opnent program that we did as well as go into the
i ndi vi dual indications.

W did Phase Il and Phase IIlI studies that
were performed in the four indications you'll hear
about; acute sinusitis, acute exacerbation of chronic
bronchitis, community acquired pneunonia, and skin
i nfections. We used the FDA/IDSA guidelines as well
as the primary efficacy variable wth clinica
out cone. That was assessed at test of cure which we
defined it sone nunber greater than or equal to seven
days after the last dose of drug. W also |ooked at
secondar yvari abl es whi chi ncl udedt he bacteri ol ogi cal

responses as well as safety.
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As provided in the points to consider, the
treatnent groups were tested for equivalents and the
intent to treat population and safety population
included all patients who took at |east one dose of
study drug.

Just to give you the idea of how many
studies we did and how many patients were in these
trials, we did 15 trials in respiratory tract
infections plus three for skin for a total of 18
st udi es. Wth regards to the nunber of patients,
there were 8,306 patients in the NDA of which 3,109
received conparator, which I'll talk what conparators
we used later on in the presentation, and 4,015
patients were on noxifloxacin at 400 ng.

Now, what | would like to do -- these
slides are pretty nuch set up the sane way -- 1'II
talk to you about each indication individually. "Il
show  you t he clini cal responses and t he
bact eri ol ogi cal responses.

This is for acute sinusitis and we're
looking at the clinical resolution at test of cure.
I just want to start out by telling you that D96-024
and D96-023 were the first sinusitis studies that we
started off wth. 024 was a double-blinded

prospective nulti-sentry trial performed in the United
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States. W found the drug to be efficacious at 81 to
80 percent. But when doing this trial against
cefuroxine 250 mlligrams BID for 10 days, the seven
days of noxifloxacin did not show equivalence to
cef ur oxi ne.

W did a very simlar trial outside the
United States in Europe and we found this study to be
equi val ent to cefuroxine. We then proceeded to do a
sinusitis study at 10 days which is 100, 107, a
doubl ed blinded prospective multi-sentrytrialdone in
the United States with a 90 percent cure rate.

I want to nention that these are not
taking into consideration inprovenents. These are
true cure rates. N nety percent versus 89 percent for
cefuroxi ne at 10 days.

One hundred and sixteen is the study |
menti oned which was actually the seven-day study in
Europe which had a 90 percent cure rate for seven days
of noxifloxacin versus 84 percent for cefuroxine did
show equi val ence. 116 is the 10-day study which is
quite similar to the U S. study with a 94 percent cure
rate, 95 percent for cefuroxine.

What about microbiology? Three target
pat hogens here; strep. pneuno for noxifloxacin at
seven days had a 98 percent eradication rate, 95
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percent for cefuroxime. Wth regard to haenophil us
i nfluenzae, 86 percent versus 85 percent. For
noraxella catarrhalis 88 percent versus 67 percent,
al though there were small isolates for that arm

So for acute sinusitis both in North
Anerica as well as outside North Anerica the studies
denonstrate equival ence between the 10 days of
nmoxi fl oxacin and the 10 days of cefuroxine. The
m cr obi ol ogi cal efficacy of the seven days of
noxi fl oxacin was denonstrated against the three
targeted pathogens. Moxifloxacin given for 10 days is
clinically and bacteriologically effective for the

treatnent of acute maxillary sinusitis.

Now, | would like to go on with acute
exacerbation of chronic bronchitis. VW have two
studies there | would like to talk to you about. The
first one is D96-027. It's a double-blinded

prospective nulti-sentry trial done in the United
States and the 124 which was done in Europe doubled
bl i nded al so.

Wth respect to the 027 we actually | ooked
at 10 days of noxifloxacin versus five days of
noxi fl oxacin and saw alnost identical rates of 91
percent versus 89 percent.

When | ooking at the five days of
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noxi fl oxacin in the control which was clarithromycin
given over 10 days. It was 89 percent versus 89
percent, identical rates.

For the ex-US study at five days
noxi fl oxacin had identical nunbers with the US.
trial. And with regards to clarithronycin given over
seven days, that was 89 percent versus 88 percent.

I know this is a busy slide but these are
the organisns that we are |ooking for approval for;
haermophi |l us influenzae, 90 percent for noxifloxacin
versus 64 percent for clarithronycin, strep. pneuno 89
percent versus 95 percent; noraxella catarrhalis 86
percent for noxifloxacin versus 98 percent for
clarithromycin; staph. aureus 94 percent versus 84
percent; kleb. pneuno 85 percent versus 91 percent;
haenophi l us parai nfluenza 84 percent versus 100
per cent .

l've told you so far for acut e
exacerbation of chronic bronchitis that noxifloxacin
is consistently denonstrating equivalence to the
conpar at or . It’'s effective against the nmgjor
pat hogens associated with this disease. A five-day
treatnment arm is recommended based on the favorable
clinical and bacteriological results. The shorter

duration may increase the conpliance and facilitate
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pati ent conveni ence.

There were also a nunber of studies that
were done in comunity acquired pneunonia. The first
two studies, D96-026 and D96-025 were actually studies
done in North Anerica. 119 and 140 were done outside
of North America.

Just to take you through them 026, a
doubl ed- bl i nded prospective nulti-sentry trial wth
nmoxi f | oxacin over 10 days having 95 percent cure rate
versus a 95 percent cure rate with clarithronycin over
10 days.

The open study, 025, had a success rate of
93 percent with noxifloxacin over 10 days. The 119,
t he European study, Wwas 93 percent wth noxifloxacin
versus 92 percent wth clarithronycin. 140, 89
percent for noxifloxacin versus 89 percent with the
conmparator which here was anmoxicillin given one gram
three tinmes a day.

Just to give you an idea about pathogen
eradication rate for comunity acquired pneunoni a,
strep. pneuno 89 percent, alnost identical to the
control, 88 percent,; haermophilus influenzae 90
percent, once again higher than the control at 74
percent; noraxella catarrhalis 86 percent versus the

i dentical nunmber for the control 86; kleb. pneuno 87
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versus 80 percent; staph. aureus 94 percent versus 90
per cent .

Wth nycoplasma as well as chlanydia we
did also cultures as well as serological testing and
t hose nunbers are for nycoplasma 94 percent versus 95
percent for the control; for chlanydia 92 percent
versus 96 percent.

so noxifloxacin is clinically and
mcrobiologically effective in comunity acquired
pneunoni a. It shows favorable activity against
typical as well as atypical t ar get pat hogens
associated with the disease.

Now, we tal ked about enhancement of gram
positive activity and I want to show you sone of the
results of our skin trial. Two trials, once again
97005, the U.S. trial, and 0131, both doubl e-blinded
prospective multi-sentry trials with clinical cure
rates 89 percent for noxifloxacin given over seven
days in the US. versus the control which was 90
percent wth cephal exin. Looking at 131 it was 95
percent for noxifloxacin given over five to 14 days
versus 93 percent for cephalexin plus or mnus
nmet r oni dazol e.

Just to give you sonme of the eradication

rates for the particular pathogen seen there, the
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predom nate pathogen was staph. aureus at an 82
percent eradication rate in the U S study versus 93
percent for the control. For the ex-U S. study 92
percent versus 88 percent for the control.

Once again, noxifloxacin is clinically
effective, mcrobiologically active for unconplicated
skin infections, 400 mlligrans once a day for seven
days as reconmended for optinmal patient conpliance and
conveni ence.

So | just want to show you the indications
and durations in doses and the different indications
we just talked about. |'ve shown you evidence for the
efficacy of acute sinusitis over 10 days for the
targeted pathogens seen here; acute exacerbation of
chronic bronchitis for five days for the same
pat hogens plus haenophilus parainfluenza, kl eb
pneuno, as well as staph. aureus, and for comunity
acquired pneunonia for a 10-day duration, same
organisnms with the atypical, and skin infections for
seven days with gram positive coverage.

I want to show you two additional anal yses
that we did. The first one is looking at penicillin
internmediate and resistant isolates to strep. pneuno
from our pivotal trials using 400 mlligrans of

noxi fl oxacin in control. Overall there were 146 of
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207 i sol at es. 71 percent of the strep. pneuno were
actually penicillin susceptible.

This chart goes through penicillin
intermediate as well as penicillin resistant strains.

Those were defined as internediate, an MC of greater
than 0.1 to less than 2 and resistance was an M C of
greater than or equal to 2.

|'ve done this by the particular
indications; sinusitis, conmunity acquired pneunoni a,
acute exacerbation of chronic bronchitis. 1’11 ask
you to look at all studies which is the conbination of
all these results.

For internediate isolates we had 31
isolates for an eradication and cure rate of 87
percent. There were 11 isolates in the control arns
and those controls once again were clarithromycin and
amoxicillin at 1 gram TID for an eradication and cure
rate of 82 percent.

For those isolates that were resistant we
had 15 isolates for an eradication rate and a cure
rate of 87 percent. Wth regards to the control arm
there were five isolates and 80 percent eradication
and cure rate.

So 46 or 37 percent of the strep. pneuno

isolates were recovered from patients treated wth
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noxi fl oxacin, had MICs in the penicillin internediate
or resistant range. The high clinical success rate
that was observed in patients wth penicillin

internmedi ate and resistant strep. pneunb suggest that
these infections respond to noxifloxacin at 400
mlligrans. These clinical and eradication success
rates were either conparable or higher than those
observed for conparators.

Now, | want to show you one additional
outcome analysis which basically has to do wth
norbidity. W wanted to exam ne additional benefits
of nmoxifloxacin. W did a retrospective analysis of
the data from acute exacerbation of chronic bronchitis
patients and conmunity acquired pneunonia patients
with the intention that these patients being, of
course, outpatients.

The data was analyzed for overall
hospitalization rates and we pulled the studies across
the US. as well as internationally and we conpared
those data with our control drugs.

Now, this is looking at worsening of
respiratory condi ti ons whi ch resul ted in
hospitalization. Renenber that these are outpatients
with acute exacerbation of chronic bronchitis and
comunity acquired pneunonia patients.
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W selected adverse events based on
COSTART terms of worsening of bronchitis, worsening of
pneunonia, or lung disorder. Lung disorder, for
exanple, was exacerbation of COPD would be a good
exanpl e and any of the above.

Just to let you |look at this one
particular line of any of the above, there were 18
patients that worsened their condition and resulted in
a hospitalization of the noxifloxacin arm That was
versus 30 patients in the control arm SO
hospitalization rates were Jlower and the acute
exacerbation of chronic bronchitis patients as well as
t he pneunonia patients treated wi th noxifl oxaci n when
conpared to the control. The P value of that was
0. 02.

So | just want to conclude with efficacy
saying that noxifloxacin is mcrobiologically and
clinically effective in the treatnent of acute
sinusitis, acute exacerbation of chronic bronchitis,
community acquired pneunonia, and skin infections.

The clinical and eradication success rates
that you' ve seen for penicillin intermediate as well
as resistant strep. pneunp were either conparable or
hi gher than those observed for the conparators. The

dat a from the addi ti onal norbidity analysis
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denonstrated favorable results from noxifloxacin
versus the conparators. Wth respect to the
hospitalization rates in patients that had acute
exacerbation chronic bronchitis and comunity acquired
pneunoni a.

I'"d like to give you a short review of
noxi fl oxacin safety profile just in the form of a
summary.

Moxi fl oxacin dosage adjustnment is not
necessary to the elderly, particularly speaking here
about age, gender, race, either mld, noderately, or
severe renally inpaired patients, or mld to noderate
hepatically inpaired patients.

An inportant feature which you’ll hear Dr.
Hol |'i ster speak about in his presentation is
noxi fl oxacin is not netabolized by cytochrone P450
enzyne system It also has no apparent clinical
effects on the cytochrone P450 enzyne system Unli ke
ot her qui nol ones, for exanple, |evofloxacin which is
primarily exceeded from the kidneys and trobofl oxacin
from the liver, noxifloxacin exhibits a balanced
excretion by both renal and biliary routes.

There are no clinically significant
drug/drug interactions and |'ve placed here a nunber
of them theophylline, warfarin, digoxin, probenecid,
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ranitidine, and glyburide. As with other quinol ones,
although this is not an issue of safety, reduce
noxi fl oxaci n bioavailabilitywth antacids and iron if
gi ven concomtantly.

Just to give you an idea of what safety
profile we have, worldwide 5,233 patients were
enrolled in either the 200 or 400 mlligram arm of
noxi f | oxaci n. 99.2 percent of these patients were
evaluated for safety and 89 percent of these patients
were treated with the 400 mlligramdose. O the 400
mlligram noxifloxacin treated patients valid for
safety, 4,008 patients, 87 percent were enrolled in
the control trials. You' Il see that nunber when |
show you sone of the safety tables.

To give you an idea of what safety
procedures we did, we nonitored clinical evaluations,
| aboratories i ncl udi ng chem stries, hemat ol ogy,

el ectrolytes, wurinalysis, PT/PTT, additional studies

such as theophylline, 12-lead ECGs which you'll hear
those results wth Dr. Hollister. W nonitored
adverse events. W did this during baseline and

during end of therapy and the followup was usually
four weeks after the |ast dose of drug.
Just to give you an idea of the nunber of

patient exposures, we had a total of 21 studies. Wth
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regards to the 400 mlligram controlled studies, there
were 4,008 patients; al | noxi f | oxaci n treated
patients, 5,189; and with conparators 3, 689."'

What | would like to do is go through the
incidents of adverse events by individual events.
Wiat |'ve done here is placed any adverse effect which
has been greater than or equal to 2 percent. Thi's
also does not take into account whether the
i nvestigator thought it was drug related or not so we
have all the adverse events here.

I'"ve also placed themin the frequency of
hi ghest frequency to | owest frequency. ['I'l show you
the conparison of noxifloxacin with the controlled
drugs. Overall any event, 46 percent for noxifloxacin
versus 45 percent for controlled drug. The nost
frequent events were nausea, diarrhea, headache, and
di zziness, quite simlar with the controlled drugs.
Al'l the events past dizziness were 3 percent or |ess.

Now, if you were wondering what that
adverse event profile looks wth any individual
conparator, |'ve placed that also. Quite busy but
just to point out a nunber of itens. Wien |ooking at
sonething, for exanple, as GGIP, the highest values
were in the amoxicillin 1 gram TID as well as the

cefuroxine 500 mlligram BID arms.
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Wien | ooking at sonething, for exanple, as
l'iver functions, 11 percent with amoxicillin, 1 gram
TID. If I was to look at this particular study with
noxi fl oxaci n the conpari son woul d be 6 percent there.

How about premature discontinuations.
Once again, the rates are quite low and simlar to the
conpar at or s. Moxi fl oxacin had a 5 percent prenmature
di scontinuation rate to adverse events. That was
versus 4 percent for the control. Wen |ooking at any
i ndividual event., as you can see they are quite |ow,
|l ess than 1 percent for noxifl oxacin.

Wth regard to serious adverse events,
once again quite simlar. Four percent for
noxi fl oxacin and 5 percent for the control. Looki ng
at any individual event, once again those were |ess
than 1 percent.

So, in summary, just the part of the
adverse event profile, the incidents of adverse events
were quite simlar; 46 percent for noxifloxacin at 400
mlligrans versus 45 percent for the control. W're
| ooki ng at serious adverse events, 4 percent versus 5
per cent. Premat ure discontinuations due to adverse
event, 5 percent versus 4 percent.

So noxi fl oxacin was conparable to the FDA

wel | established control drugs. Mbst adverse events
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reported were mld to noderate in severity and
requi red no therapy.

Now, what | would Iike to do is show you
sonme nortality rates. Wat 1'Il do is consider deaths
that we recorded through 30 days post study drug
adm ni stration. I'"'m going to show you three subsets.
The first subset will be those patients that were
enrolled in the indications we are seeking approva
for; respiratory tract infections and skin infections.

If you ook at the nmoxifloxacin arm there
were seven deaths versus 15 deaths in the control arm
for a P value of 0.056. Now, if |I wanted to | ook at
those patients that had acute exacerbation of chronic
bronchitis as well as having community acquired
pneunoni a, those deaths were five in the noxifloxacin
armversus 15 in the control for a P value of 0.009.

What if | just wanted to |ook at those
pneunonia patients? You would see there are four
deat hs from noxi fl oxacin versus 12 from the control
The P value is 0.045.

The nortality rates were lower in the
community acquired pneunpbnia patients and the
conbi nation of those patients with acute exacerbation
of chronic bronchitis. Rates were lower wth

noxi fl oxacin than those that we're seeing with the
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control drugs.

Now, there are a nunber of selected events
t hat have been associated with sone of the quinol ones
and | have selected sone of those to show you the
rates we have wi th noxifloxacin versus control drugs,
the first one being CNS. | selected seizure. One
patient on noxifloxacin 400 mlligrans versus 2 for
the control. This particular patient actually had a
preexi sting condition of seizures.

Wth respect to pain in the achilles
tendon, there were two versus zero for the control
Nei ther of these patients had any action taken for the
pain in the achilles tendon and there were no tendon
ruptures.

Wth regard to phototoxicity, tw wth
nmoxi f | oxacin versus three for the conparator. | rmust
mention that these two patients actually had nore of
a sensitivity to briight [light than actually
phototoxicity.

Being such an inportant issue with
gui nolones we did in vitro and in vivo studies that
did not show any evidence of phototoxicity. W
actually did a double-blinded placebo controlled
cl i ni cal phototoxicity study and we |ooked at

nmoxi fl oxacin at seven days and saw it was conparable
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to the placebo.

Certainly with the recent events wth
trobofl oxacin and el evated liver functions, we |ooked
at that. 1.6 percent adverse events associated wth
liver functions abnormalities wthnoxifloxacinversus
1.9 percent with the conparators. | just want to give
you a little bit nore information on the next slide.

Preclinical in Phase | hepatic safety that
we | ooked at, the norphologic liver alterations were
seen in nonkeys only at l|lethal doses and they were not
seen in the dogs which are considered the species
sensitive to this situation of hepatic safety.

El evation of liver enzynes were slight and
transient in nature. As we stated previously, liver
i npai rment did not influence the pharnmacol ogy of
noxi fl oxacin in our Phase | studies.

Once again, as we nentioned previously,
nmoxi floxacin is excreted via nultiple routes. 20
percent renal, 51 percent hepatic, and 25 percent
transi ntestinal .

I would like to show you the Iliver
functions that we collected during our Phase 111
program I have divided this into three paraneters
and t iree functions. SGBT, SGOT, and bilirubin. The
three parameters were greater than wupper Iimt of
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nor mal . It actually nmeans that anything that is up
with the limt is normal. Geater than 1.8 tinmes the
upper Iimt of normal or greater than three tines the

upper limt of normal for each of the paraneters.

If you look across the board wth
moxi floxacin in control, you will see that the rates
are identical and very simlar, | should say, between
noxi fl oxacin and the control.

There was the other inportant issue that
there's no difference noted when conparing this by
gender, race, or age group, and that the premature
di scontinuations, that were due to the elevations of
LFTs that were greater than three tinmes the upper
limit of normal, were equal nunbers both in the
noxi fl oxacin treated patients and with the controlled
treated patients.

So sunmary of safety. So far we've heard
that only adverse effects occurring in greater than 5
percent of the patients were nausea and diarrhea.
Premature discontinuations were less than 1 percent
for any single adverse event.

The nortality rates in community acquired
pneunoni a and the conbination of those patients with

acute exacerbation of chronic bronchitis for the

nmoxi fl oxacin treated patients were |ower than those
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observed with the conparators.

Wien |ooking at those selected events
associated wth quinolones such as phototoxicity,
l'iver function abnormality and seizures were rare with
rates conparable to the control drugs.

Before I end | just want to give you a
sunmary of all the attributes | have spoken about.
Excel | ent pneunobcoccal activity. Activity against
haenophi | us i nfluenzae, nor axel | a catarrhalis
including beta |actanms positive. Activity against
atypicals. W even talked about activity in vitro
with MIB.

Optimal PK/PD for the mmjor respiratory
tract organisns. The inportant issue here, once daily
dosing for short duration of therapy of five to 10.
M ni m zation of resistance. No dose adjustnents in
speci al popul ations including the elderly and
hepatically and renally inpaired patients.

No interaction with the cytochrone P450

system No si gni fi cant clinical drug/ drug
i nteractions. Favorable norbidity and nortality
trends. And a favorable safety profile including

hepatic safety as well as phototoxicity.
In conclusion, noxifloxacin is safe and

effective in respiratory tract infections as well as
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skin infections. The favorabl e pharnacokinetics and
dynam cs of noxifloxacin enhances efficacy as well as
safety. The once daily short five to 10 duration
offers a patient conpliance, convenience, and safety
advant ages. Thank you.

I would like to | eave the podium and give
this to Dr. Joe Mdrganroth who will talk to you about
t he background of QT prol ongation.

DR. MORGANROTH: Thank you very much, Dr.
Church. M. Chairnman, ladies and gentlenen, it's ny
pl easure today to provide you sone information about
the QI interval on the electrocardiogram a topic
which actually, | think, is quite tinely in light of
the increased regulatory interest that this particular
ECG wave form change has engendered over the |ast few
years and is now the subject of points to consider in

Europe and draft guidelines at the FDA

The QI i nterval i's an i mpor t ant
el ectrocar di ogr aphi c safety neasur e in dr ug
devel opnent . It's inmportant as you |ook at drug

devel opment data to ask sone very critical questions
about the nethodology and the form of interpretation
of the QI interval. | think it's no |onger necessary
to assunme that with a couple of hundred ECGs randonmy

selected in clinical trials, hopefully on the drug and
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not before and after, that you can, in fact, be able
not to nake a lot of proper judgnments about the QT
unl ess you have a form of developnent that 1'11
describe to sone degree and is present in sonme of the
new gui del i nes.

The first thing that | wanted to show you
is an electrocardiogram | show you this principally
to remnd you that we're not going to be tal king about
the kinds of ECG information that relate to norphol ogy
and PR interval QRS interval, heart rates, etcetera,
which are all valuable pieces of information. W are
going to concentrate only on one of the wave forns
which is the Qr. | remnd you that the EKG has a
background of a grid in order to neasure the interval
durati ons. The wavef orm itself can be subjected to a
| ot of different nmeasurenents. Again, we are going to
concentrate only on the QI interval which | rem nd you
is made up of both depolarization, the QRS, and
repolarization, the junction of the QRS and the ST
segnent, the J point to the end of the T, the so-
called JT interval. Hi storically and conventionally
we neasure the entire depolarization, repolarization
sequence rather than just repolarization which is the
part of the ECG conplex We are nost interested in

t oday.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

49

The grid itself is inportant because the
tiniest of the little boxes that you can see on an
el ectrocardi ogram when obtained at 25 mllineters a
second standard speed that the paper runs through the
EKG nmachine. That smallest little box has a duration
of mlliseconds of 40, a nunber | had asked you to
remenber as we get into what this particular duration
of various drugs do to the QI interval.

It's obvious fromjust what |'ve shown you
that one should think about how the QI is neasured in
a drug devel opment set of electrocardiograns. This is
not an interval that is sinple and easy to neasure
such as heart rate. That's because one is |ooking at
a T wave which may have |ow anplitude. There may be
noi siness to the baseline. There can be |ow anplitude
signal s.

In fact, the T wave can be distorted by
the presence of a U wave which is when abnormal and
bi zarre, in some cases, may in fact indicate the early
after depolarization that is the hallmark of the
begi nning potential for repetitiveness of ventricul ar
beats that can forma ventricular tachycardia, and if
associated with a polynorphic formand a |ong QI has
gone under the nane of torsade de points which we'll

talk a bit nore in a nonment.
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In terms of the difficulty of measurenent,
it'"s inportant to renenber that you still need a human
being for this process, | believe. The wuse of
computers that think that they can find the end of the
T wave and differentiate it from the U wave, we're
still not there. Taking the neasurenents off of a
routine conputer reading of an electrocardiogramis
generally potentially faulty and it requires sone
experience to differentiate U waves from T waves and
sone degree of art to that rather than pure science by
any means.

In terns of the quantitation of QI
durations, the nornmal value accepted in the United
States is approximately 440 mlliseconds. The
variability of the QTc duration in nman over the day is
really quite marked. It can range from 15 to 70
mlliseconds with trivial changes in time or position
or food or what have you.

Actually, if we look at multiple neasures
that have been nmade in a group of nornmal volunteers,
the average was 75 mlliseconds over a day when ECGs
were taken on an hourly basis and 5 percent of those
el ectrocardi ograns had levels of 500 mlliseconds or
greater, a level that there is sonme concern in terns

of the clinician's feeling about significance in terns
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of drug discontinuation.

Cardiac patients tend to start with |onger
QTc. They tend to be a bit nore variable. As you
recall, the QI interval duration is very dependent on
the heart rate. As you heart rate slows, the QI gets
| onger. As your heart rate speeds, the QI gets
shorter. So if you're dealing -with an infectious
di sease patient who may have fever and tachycardia in
the initial electrocardi ogram may show a short QT.

As the treatnent breaks in and the
patient's depheresces and the heart rate slows, the QT
can | engt hen. It's very inportant to do a correction
of the Qr. The classic correction is the Bazett
formula from the 1920's which is a square root
function of the heart rate. This breaks down very
frequently when you get to tachycardiac rates so the
Fredericia Q group function generally tends to do a
better job.

There are linear regression formulas.
Oten in the research node of QI, if you will, we are
beginning to look at QI dynamcity, looking at the RR
as it relates to every QI and perhaps defining a
speci fic square root function.

Renmenber Bazett is .5 and Fredericia is

.33. Sonething between .33 and .5 may, in fact, be
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t he best nunber to correct for an individual study in
an individual patient. Again, | nention that it's a
research node. The inportance is that we're not sure
exactly yet how to correct in all settings.

Let nme spend a nonment because | know one
of the questions this conmttee is going to address,
which | think is No. 4, at the end of the day is to
provi de sonme guidance on drug developnent and QT
I ssues. ["lI'l just spend a nonent to enphasize what
the conmttee on proprietary nedicinal products in
Eur ope have issued as points to consider in terns of
the QT interval. This canme out essentially about a
year ago -- a year and a hal f ago. Excuse ne. Sone
of the points that were enphasized in terns of drug
devel oprent and QI issues are, No. 1, that a
centralization of the electrocardiograns is greatly
encouraged because of the site to site variability.
This is such a difficult nmeasure if you put in the
variation of how individuals read electrocardiograns
at various sites. That produces so much noise that
you can find a great deal of false/positive and
fal se/ negati ve. Centralization is inportant and that
the ECGs, in fact, should be read by experienced
cardiol ogi sts that have | ooked at and thought about U

wave issues versus T waves.
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The committee has reconmended that the
standard 12-lead electrocardiographic intervals be
done in a manual node avoiding automatic QI neasures
neaning as the conputer prints it at the top of the
ECG O to try to obtain QI data from Holter
nonitoring and that the manual reading is needed in
order to provide a precise nechani sm

Digitizing a pad with point to point
conput er digitized human r eadi ngs W th five
mllisecond resolutions are possible. | remnd you
that if you use an eyeball cardiol ogi st and cali pers,
that the point of the caliper can be as w de as maybe
half of those little tiny boxes or about 20
m | liseconds.

W're going to be talking in a few mnutes
about drug changes in the zero to 10 millisecond
range. It's inportant to use digitizing nethods and
not eyeball calipers and automatic readings.

Qbviously the fifth point that the
committee is making is that you should probably try to
neasure your EKG while you have as much of the drug on
board as possible rather than getting an EKG before
and after. That really tells you whether the drug has
caused permanent damage to the heart rather than

actually looking at effects. Still we see many data
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sets that have not adequately sanpled their ECGs.

| must poi nt out t hat the Bayer
presentation on noxifloxacin despite the fact that
their program began before the CPMP guidelines has
adhered to these policies in terms of using
centralization to their ECG reading set and using the
single cardiologist in applying a good nunber of these
principles and, therefore, their data set as well as
their timng of the ECGs were appropriate to
understand their Qr effect.

Now, the QTc change that's inportant in
many people's mnds froma regulatory point of viewis
any QTc change like one mllisecond, you know, or
anything that's real is sufficient to be of concern
because it's an effect. The question is at what | evel
of QTc duration do you have something to worry about
in terns of clinical relevance and i nportance.

A second issue is how do you tell whether
if you have a very small nean change in the QTc |ike
one, two, three, four, five, six mlliseconds which
is, you know, half of a little box or less than half
a little box. It's like quarter of a box. To
determ ne whether that mean change is, in fact likely
to be of significance.

Vell, you look for outliers like in many
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phases of drug devel opnent safety issues. You try to
find how nmany patients go beyond a certainlinmit that
are inportant |like going above 3x on your liver
function test.

Vel |, the commttee decided to pick
nunbers that are derived from our terfenadine
variability data that actually suggest that if a drug
causes a QTc change, it is nore likely that it's the
drug doing it rather than spontaneous variability if,
in fact, you reach 60 mlliseconds or nore.

It's a clear concern that the drug is
causing that effect. Less than 30 mlliseconds is
nore likely than not due to spontaneous variability.
Qoviously between 30 and 60 would be the borderline
zone.

At the FDA in many divisions a 15 percent
criteria i S used. One usually cuts the data at 10,
15, and 20 percent. | f you ask clinical
cardi ol ogi st s, their concern tends to be at 500
mlliseconds because it's at that Ilevel wien a
cardiologist sees a QTc duration increase that
consideration for a drug reduction or discontinuation
is often made. 2Aga.in, there's great variability anobng
cardi ol ogi sts.

The QTc dispersion which is really sinply
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taking the longest QI in any one of the 12 |eads and
subtracting the shortest QI. There's a great deal of
controversy right now as to whether it really reflects
repol ari zation of the heart of maybe just a
guantitative means of determining T wave changes on
t he el ectrocardi ogram

Nevert hel ess, it's an interesting
measurement in which if the committee felt that if
your dispersion increases by 100 m|liseconds on drug
from baseline or changes by 100 percent, that would be
considered a significant effect.

I rmust remind you that the QI interval

prol ongati on doesn't cause the individual patient at

the tinme that that occurs any notice. It doesn't
cause any synptons of any kind whatsoever. It does
not effect the cardiac function in any way. Until it

as a risk factor adds wth some other factors;
hypokal eni a, ischema, heart failure, changes in
synpat hetic tone, sonmething has to develop in addition
to QI in order to produce an inportant clinical event,
the worst of which, of course, is Torsade de Pointes,
a polynorphic ventricular tachycardia which can be
short enough to just cause no synptons, occasionally;
di zzi ness, potentially severe enough to cause fainting

with self-remssion or can go on to degenerate to
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ventricular fibrillation and death. There is a wde
spectrum of potential effects of the QI prolongation
with other cofactors.

| have already nentioned to you that the
clinician believes that the QTc often has to hit a 500
or greater before this becomes an inportant risk
factor. However, we need good epidem ol ogical data to
try to link the degree of QTc prolongation wth
torsade and the degree of risk.

At the present tine froma public health
poi nt  of Vi ew, any effect on the cardi ac
repol arization is consi der ed sonet hi ng wort h
di scussing, sonething worth putting into the risk
benefit assessment of the drug to determ ne whether or
not it should be approvable or not.

There are many things that cause the QTc
to prolong and they are listed on this board. 1"m not
going to go through themother than to point out it's
a wde cascade of events whether it's metabolic,
congeni tal, pot assi um channel genetically based
deficiencies in the congenital |long QI syndrone, CNS
di sorders, electrolytes, ischem a, etcetera.

There are also, if you will, a whole host
of types of drugs that have been well studied and well

reported to effect the QT interval. Antiarrhythmcs,
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of course, historically being the nost concern but we
have now learned in the |ast decade and enphasized the
fact that noncardiac drugs are very frequently
potential actors in this realm from all kinds of
various classes, as you'll see, and a whole host of
m scel | aneous cl asses.

I must point out that is why the CPM
guidelines are suggesting that every single new
chem cal entity and biologic should be studied for a
Qr effect preclinically wth, for exanple, herb
pot assi um channel nodel. There's a great debate as to
which is the best screening nethods preclinically, but
t hat one shoul d consider what the preclinical risk of
your drug is just like one would do other
t oxi col ogi cal st udi es.

In nman despite what you find
preclinically, because there may not be good
correlation between preclinical nobdels and humans,
that in man one should include electrocardi ographic
study for QI interval in all drugs, particularly in
Phase | and in an intense way if there is a positive
or equi vocal preclinical study.

I thought you would find this interesting,
and this is in your handouts, to |ook at what the Food
and Drug Adm nistration in the United States has done
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with the labeling of QI prolongation or a drug that
has had Torsade de Pointes which inplies QT
prol ongation and has nentioned it or pointed it out in
t he | abel.

You' | | see t hat erythromycin,
clarithronycin, and you can read these, etcetera, are
drugs that have QI notice in the |abel. The azol es,
ket oconazol e and itraconazole specifically not only
have it in the label but there are black box warnings.
That's probably because and | suspect nore appropriate
because of the 3A4 P450 system interaction which is
prof ound, al though, of course, erythronycin has that
i nteraction.

In fact, an intravenous study wth
erythronmycin has shown as nany as half the patients
that receive that drug may have QI prolongation of
important note. Dr. Hollister will give you nore
i nformati on about that.

There is a whole host of -- I"'mgoing to
ignore the antiarrhythmcs for a nonment, of course
but there's a whole host of CNS drugs, nore than it
seens to ne any other class seens to be the ones that
are popping up all over the place. But there are
many, many drugs that have QT prolongation. They are

noted in the |abel. Sone are enphasized, as |
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nment i oned. Most are not.
This is the interesting slide. This is a
slide of over 60 drugs that have in the literature,

have in other drug labels or with other regulatory

agents -- we could focus that a bit but you have it in
your handouts so that's fine -- have QI prolongation
known or torsade association with it. Mostly QT

pr ol ongati on.

Drugs like, for exanple, impramne which
no one questions has a QI interval prolongation and is
an inportant drug. Mst of these drugs -- excuse ne,
all of these drugs have no nention in their |abel of
a Qr effect whatsoever which is interesting. There's
a great deal of heterogeneity about how one warns
physicians in the label as to the QT interval. A lot
of it has to do with historical relevance of once
drugs are on the market to come back and change the
| abel with less data is not easy.

Let me point out that drugs that prolong
the QTc, of course, are the antiarrhythmcs. W have
the nost information about them This may be not
relevant in ternms of the discussion today or nore
noncardi ac drugs but | give it to you as a bench mark
t hat when you are dealing with drugs that prolong the

Qr fromthe antiarrhythmc point of view, and this is
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giving it to cardiac patients, often with arrhythm as,
like ibutilide being given to patients wth serious
supraventricular arrhythmas for acute conversion

The rate of Torsade de Pointes per year; how
often that problem occurs is extraordinarily high for
this type of class in this setting. It can be in the
one to 10 percent. That's one out of 10, one out of
100 people. I711 ask you to renmenber that huge nunber
because from a public health epidem ol ogic point of
view that's huge.

Conpar e it to t er f enadi ne because
terfenadi ne was the noncardiac drug that | think got
all of us interested in this issue of QI prol ongation.
The first thing that was clear is that terfenadine in
the early '80s was released around the world as the
first antihistamne that had no sedating activity and
had a good anti histam nophinic profile. It Was very
popul ar and very successful. Two hundred mllion
patients approximtely were on the drug by the first
10 years.

In the 1989 to 1991 range there were 83,
and maybe now nore than 150 in that early period
i nstances of cardiac issues, fainting. In fact, sone
cases of Torsade de Pointes and sone reports of
prol onged QI despite the fact that no one had noticed
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on any of the electrocardiograms any QI effect done in
t he usual way, not as the CPMP reconmends.

If one looks at the reported incidents,
which of course is always underreported, and obviously
this is probably the best case for the drug, it's
about one in 200,000 patient nonths. |'ve heard other
estimates as nmuch as high as one in 10, 000. The
nunber is probably, in nmy opinion, sonmewhere around
one in 100, 000. That's a lot different than one in
100 or one in 10 that you wmay get Wwth an
antiarrhym c.

That rate needs to be conpared to the
benefit and the risk. The amount of QTc prol ongation
that terfenadine produced after one |ooked at this
very carefully with a digitizing manual nethod at its
clinical dose of 60 mlligrane BID was siX
mlliseconds. By the way, the sane nunber you're
going to be seeing today from noxifl oxacin.

O course, what was interesting about
terfenadine and what is very different about
terfenadine and noxifloxacin is that this drug,
terfenadine, has a major interaction at P450 324. In
fact, the parent conpound terfenadine is where all the
Qr effect occurs.

If you block its netabolism by co-
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adm ni stering ketoconazole or erythronycin in blocking
384, you don't convert terfenadine until it's acid
nmet abolite fexofenadine, now on the nmarket as an
anti histamne called Allegra. What happens is that
with bl ockade by the drugs that you see on the bottom
or an overdose or other problens with the liver, you
can get a QTc that goes up nice and linearally wth
drug dose or with this netabolism

In fact, you can induce a rate of Torsade
de Pointes that is in the one to 10,000, one in
100, 000 rate. If you're giving it for sniffles as an
anti hi stam ne, t hat was consi dered | argely

unacceptable froma risk benefit.

Today you wll be discussing the risk
benefit of noxifloxacin and the QT effect. I think
that you will, and I'lIl summarize very briefly and

quickly, that the effect on the QI at therapeutic
doses, 400 mlligrans per day of noxifloxacin, is this
six mllisecond nunber. You'll see that it's simlar
or less than nost of the other antibiotics,
particularly of the macrolide class, and, of course,
of the conazole class, and frankly of sparfl oxacin and
many ot her of the fluoroqui nol one cl ass.

VWhat's inportant in nmy mnd personally as
you distinguish this drug in a risk benefit, is it's

NEAL R. GROSS

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

64
not used for months or years but it's used for five to
10 days. This short duration is the nost salutatory
anti-concern that | woul d have about the Qr
prolongation. The other thing is it is being used for
not sniffles but for potentially life threatening
bacterial infections.

Anot her, and probably the second nost
i nportant reason that |I'm not as concerned about this
issue, is that there are no drug interactions at 324
whi ch, therefore, make the likelihood of the QI going
| onger on this drug |ess obviously than on nost of the
nmet abolic issues save, of course, by giving another
drug that prolongs the QTc with it.

I think these issues can be easily worked
out in appropriate cautionary |abeling as you'll hear
This issue of QI prolongation wll beconme sonething
that won't be as difficult to deal with as the day
pr ogr esses. Thank you very nuch for your attention.

Let me ask Dr. Hollister to conme up and
give you the data in detail about the QI effects of
nmoxi f | oxaci n.

DR HOLLI STER  Thank you, Dr. Morganroth.
This mnorning | would like to talk to you about
noxi fl oxacin and our evaluation of its effect on the

Qr interval.
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Duri ng t he early devel opment  of
nmoxi fl oxacin in our preclinical and Phase | we found
a nean six mllisecond prolongation of the corrected
Qr interval. W decided to initiate a series of
prospective studies and retrospective anal yses of the
data to try to identify what the level of risk was and
what cofactors in terns of the risk mght be present.
As Dr. Morganroth has pointed out, why is
Qr prolongation an issue? Experientially it is a risk
factor for ventriculary arrhythm as including Torsade
de Pointes. The magnitude of the risk, particularly
in t hese short intervals, t he magni t ude  of
prol ongati on does not predict risk. Goviously there
are limts. If you have sonething that prolongs 100
mlliseconds, that's likely to be a nmuch greater risk
than sonmething that prolongs a very short tine.
| think the issue here is that these snal
prol ongations are neither necessary nor sufficient for
determning risk, and it's the other things that go
along with the prolongation that help you evaluate

clinical risk.

The ri sk is greater W th drug
accunul ati on. Dr. Morganroth tal ked about the
terfenadi ne story. In many other situations wth

noncardi ac drugs the issue is the drug that causes the
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There are specific subpopul ations that are
nore sensitive to the QI prolongation effect of drugs.
It is appropri ate for us to eval uat e t he
subpopul ati ons that have received noxifloxacin to see
i f there is any signal for risk in those
subpopul ati ons.

So what I°11 go over, Dr. Morganroth has
done a |ot of QT background. There is sone that | eads
into my preclinical studies that | wll cover just
briefly in terms of evaluation of the noxifloxacin
effect on the QI interval and the nechanism that's
i nvol ved here.

Then I will show you our analyses of the
el ectrocardiogram and clinical subpopulation risk
factors or risk predictors that are taken from the
literature as being associated with QI prolongation
and/or the onset of ventriculary arrhythmas. In
addition, | will give you an evaluation of those that
our outliers: that is, those that have greater QT
prol ongations, adverse events, and deaths.

So we are all on the sane page, we are
tal king about the QI interval, as Dr. Mrganroth has
expl ained from the beginning of the Q wave to the end

of the T wave.
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Thi s Qr i nterval represents t he
depolarization/repolarization tinme of the nyocardi um
and the normal range is 300 to 450 milliseconds.
Females tend to have a little bit w der range at 470
mlliseconds as ‘'"normal." There is a lot of

spont aneous variation as you ve seen from Dr.
Mor ganroth' s studies.

The issue of correcting for heart rate is
quite inportant because in this setting we re treating
ill patients who have an elevated heart rate often
times at the onset of therapy and with successful
therapy their heart rate wll shorten. As Dr.
Morganroth told you, as you slow the heart rate, the
Qr interval will prolong.

The corrections that are wused in the
majority of the data that | wll show you are this
Bazett's correction, the square root of the RR
interval divided into the QI neasurenent.

Now, in ternms of an individual myocardi al
cell, this is a tracing of the action potential in the
nyocardial cell and in tine link fashion the potassium
channel s are currents that are involved in sone of the
phases of the depolarization/repolarization. This is
the famliar Phase 0, Phase I, plateau Phase 11, and

repol ari zation Phase 11l of the nyocardi um
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During this period of tine repolarization
of the cell is dependent on the outward novenent of
potassium the so-call edpotassiunrectifier channels,
the Ikr and the IKs channels you'll hear them terned.
Sonetimes | believe Dr. Mrganroth used the genetic
term for the channels as well.

These out ward goi ng channel s are

responsible for repolarizing the cells to their

resting potential. Interruption, a blockade of these
channels will prolong the action potential duration
perhaps in a fashion like this. Wth sufficient

prol ongation, what may happen is you have summation of
the heterogeneity of repolarization in the myocardi um
t hat gi ves you t hese so-cal |l ed early-after
depol ari zati ons.

Theseear| y-afterdepol ari zati onsareti nme
related to the appearance of U waves so when a | ot of
early-after depol ari zati ons are occurring and
summati ng, you see changes or appearance of a U wave
and sonetinmes giant U waves. This can lead to a
progressive, a repetitive depolarization of the cells
and a ventriculary arrhythm a.

Now, in our preclinical studies we | ooked
at these repolarizing or rectifying potassium

channels, |kr and IKs. These do vary by tissue
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preparation and our results varied by tissue
pr eparati on. The bottom line we feel s that
noxi fl oxacin is a weak blocker of the I|kr channel
relative to sparfloxacin, for instance. It's one-
third the potency of sparfloxacin. W have other data
currently underway that has not yet been reviewed by
t he FDA.

In the classic guinea pig nyocardi utmmodel
IV action potential duration, there is a concentration
dependent prolongation of the action potential wth an
apparent threshold for noxifloxacin in the order of 50
m cronol ar as opposed to sparfloxacin, around three
m cronol ar.

During the course of these studies there
was no appearance of early-after depolarizations with
nmoxi fl oxacin which indicates there is no presence of
that risk factor from an el ectrophysiol ogi cal point of
Vi ew.

Moving on to the aninal arrhythm a
studies, we have the classic animal arrhythm a study
is an anesthetized nethoxamne infused rabbit.
Met hoxani ne, the al pha agonist, is infused to induce
refl ex bradycardi a because that potentiates the onset
of arrhythmas, particularly arrhythmas of the |ong

Qr form and Torsade de Poi ntes.
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Moxi fl oxacin and sparfloxacin in this
nodel were infused at two mlligrans per kil ogram per
m nute for an hour. I"l'l show you a slide of the
actual data in a nmonent. Wth noxifloxacin one of six
animal s showed PVCs after a total cunulative dose of
noxi fl oxacin of 96 mlligrams per kilogram No
ventricular tachycardia arrhythmas occurred wth
nmoxi f | oxaci n.

I ncontrast, spar f | oxaci nshowedpr emat ur e
ventricular contractions in half of the animls at
earlier time points. Three animals showed ventricul ar
tachycardi as including one that had classic Torsade de
Pointes during the course of the infusion wth
spar f | oxaci n.

I n anot her even higher dose preparation in
an anesthetized dog, we were able to obtain
ventriculary arrhythmas  but only at extrene
concentrations of the drug, (greater than 200
mlligrans per liter or approximately 50 fold the Cnax
that we're talking about in hunmans. This is not
possible in the conscious dog because CNS toxicity
occurs at | ower concentration t han t hese
concentrations and these concentrations cannot be
reached orally.

This is a slide of the data of the rabbit
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arrhythma nodel with plotting the QI interval in
mlliseconds against the tinme of infusion of the test
drug here at two milligrams per Kkilogram per mnute of
either noxifloxacin or sparfloxacin. Met hoxani ne
i nfusion was actually begun 10 m nutes before the zero
time point.

Here in the sort of yellowish s
sparfloxacin, the actual data and a regression line
with indications of the time points at which
ventricular tachycardia and Torsade de Pointes
occurred duri ng t he spar fl oxacin i nfusion.
Moxi f 1 oxacin, in contrast had no events of ventricular
arrhythmas with the infusion. Sonewhat |ess of a
slope in terns of the effect on the QI interval.

Now, the literature tells us that clinical
studies of patients wth QI prolongation and
arrhythm as associated with QI prolongation show a
nunber of ECG risk factors that can be nonitored.
Amongst them are the magnitude of QI prolongation
which is about the only thing that we have | ooked at
clinically in the past.

Now we know the dose dependency or
concentrati on dependency of QI prolongation is another
way to help assess ri sks. Using this commttee for

proprietary medicinal products criteria, if you have
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a high frequency of patients exceeding limts in that
criteria, that nmay be a signal for a risk issue, the
i ncreased dispersion of the QI interval.

I'11 give you ny definition of that when

we get to the slide and Dr. Morganroth as alluded to

it. In addition, reverse rate dependency is another
characteristic that has been described with drugs that
prolong QI interval and cause arrhythm as. [
define that when we get to the slide. There are
several others that | will give you as well.

This is our worldw de and North Anerican
experience in ternms of noxifloxacin and the effect of
noxi fl oxacin on the QI interval. This is the change
in the QI plus or mnus the standard deviation here in
our data set of all paired valid ECGs. |In order to
nmeet those criteria, we had to have a base |ine and
on-drug ECG The on-drug ECG had to be obtained
during a wi ndow of time during which we were confident
drug concentrations woul d be high.

This shows the all conparators with the
average changes here. Then for your interest the
conparator drugs are broken out. This is not all the
conparator drugs but many of them to show you the size
of change here.

Now, to put this in perspective in terns
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of antibiotics, the next slide shows sone literature
values that we found for erythronycin, clarithronycin,
grepafl oxacin, and sparfl oxacin. The erythronycin
orally, a nean prolongation in a study wth
approximately 160 patients in it of 13.8 mlliseconds.
The IV study that Dr. Mbrganroth nentioned showed very
| arge prolongations in the QI interval and a high
frequency of patients exceeded 500 m | liseconds.

Wt hcl ari t hronyci nt hevari ous ref erences
in the literature range fromthree to 11 mlliseconds
of QI prolongation. Gepafloxacin in its registration
data, 10 mlliseconds. Sparfloxacin has in its |abel
11 mlliseconds. QG her references will give you a
range of that data.

Very pertinent to these drugs is the fact
that there are inportant drug interactions because of
nmet abol i ¢ i ssues. I will show you sone of the data
W th respect to noxifl oxacin.

There is t he potenti al for drug
accunul ati on because of the drug's route of
elimnation sonetines interacting with the drugs that
may be co-admnistered with the drug as well. For
perspective, I’11 show you where the noxifloxacin nean
six mllisecond falls with respect to these other

comonl y enpl oyed anti bi oti cs.
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| took the data from our Phase | trial

base to try to deternmine whether or not there mght be
a concentration effect relationship. Plotted here are
the QTc for our 211 patients -- 211 subjects, nostly
Phase | nor mal subj ect s, plotted against t he
noxi fl oxaci n concentration that was drawn at the tine

the EKG was obtained. As you see, there is an upward

slope as we regress this data. There is a lot of
scatter around the data. These are the 95 percent
limts. This is the limt of normal for males.

This regression is significant. The

ability of this regression line to account for the
variability, though, is poor. The R squared is only
about three percent of the variability is accounted
for by a regression.

Now, another way to | ook at these kinds of
data are the outlier frequency. This conmttee for
proprietary nedicinal products provided a guidance
docunment about two years ago giving these definitions
for normal, borderline prolongation, prolongation, and
risk of arrhythma here in ternms of the corrected QI
interval .

In terms of the change in the QI, as Dr.
Morganroth showed you, those that changed |ess than 30

mlliseconds inplies no concern with respect to a
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drug. Thirty-one to 60 possible drug effect and
greater than 60 is concern for arrhythmas. In
addition, this paraneter QI dispersion, should that
exceed 100 nilliseconds or increase nore than 100
percent, are also criteria for concern.

So using these data, or these criteria,
and sonme of the ones that have been enployed by the
FDA, we have nmade a table here of the frequency of
outliers. Here with greater than 500 mlliseconds.
Here a change in the QI interval of nore than 60
mlliseconds. Here a change nore than 30 mlliseconds
to an abnormal value be it nmale or female. Then a
sinple change in the QI of greater than 15 percent.

This is the noxifloxacin database, the al
conparators in our all paired valid database. You see
there are mnor differences here and here in terns of
t he frequency. If you take any of those outliers
overall, there is very little difference between
moxi fl oxacin and all conparators. For your interest,
the other drugs that are wunderneath this all-
conpar ator category are shown there as well.

The QI dispersion is defined as the
greatest difference in the QI interval between any two
leads in the 12-lead EKG Again, it's considered a

risk if the QI dispersion exceeds 100 m |l i seconds.
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In a Phase | study that was cross-over
adm ni stering placebo, 400 mlligrans noxifloxacin,
800 mlIligranms noxifloxacin orally, and EKGs obtained
repeatedly after administration of these drugs, the QT
di spersion, whether it's the absolute QI or the
Bazett's correction of the QI, were neasured. This is
the nean and standard deviation for values of placebo,
on noxi fl oxacin 400, noxifloxacin 800.

As you see, there is no difference in QT
di spersion on what we think are therapeutic doses and
super therapeutic doses of noxifloxacin. W have no
evi dence that noxifloxacin increases QI dispersion

Anot her characteristic of drugs that are
associ ated with QI prol ongation and caused Torsade de
Pointes is this co-called reverse rate dependency.
Basically this is a prolongation of the QI interva
that does not shorten proportionately as the heart
rate increases leading to the possibility that you can
have the R on T phenonenon and arrhyt hm as.

In such a drug you woul d expect plotted on
this sort of a graph an upward going curve. Qur data
with noxifloxacin determned over nultiple heart rates
at 400 nilligrans and at 800 mlligrans show the
opposite direction of the slope of the curve. Qur
expert interprets this as no evidence for reversed
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rate dependency wi th noxifl oxacin.

Anot her potential risk group are those
that start with long QI intervals. W tried to
address this issue by taking the top quartile of
people in terns of the duration of their QI interva
prior to drug therapy. Then we ask the question what
happens to the QI in these people when they are
treated with noxifloxacin or the conparator drugs.

These are the data from our |[argest
dat abase and it shows that if you start with a |onger
Qr, in fact you have a shortening of the QI interva
on average, the so-called regression to the nean.
Patients with | onger baseline QI intervals are not at
greater risk for QI prolongation. This is in contrast
to data that has been generated with erythronycin, for
i nstance.

So to summarize these el ectrocardi ographic
risk factors for QI prolongation that we took fromthe
literature and applied to our data set, we have a
magnitude that is a nmean of approximately siXx
mlliseconds prolongation. There is a concentration
dependence to that prolongation. It's a shallow
sloped curve and does not account for the vast
majority of the variation in QI interval

In terms of the QI outliers using the CPMP
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and other criteria, there's no overall difference in
the frequency of outliers with noxifloxacin versus
conparators. We found no effect on QI dispersion, no
reverse rate dependency of QI prolongation. Those
patients that started with lung baseline QTs actually
decreased the duration of their QT interval.

Now, other factors have been published in
the literature that are pertinent to risk evaluation
of drugs that may prolong QI are QS widening, T wave
abnormalities, appearance of new U waves. There is no
QRS widening with noxifloxacin. T wave abnormalities
are not different between the noxifloxacin and
conparative groups. There were no differences in the
appearance of U waves pre and on therapy wth
noxi f | oxaci n.

Now, there are a nunber of «clinical
subpopul ati ons that are recogni zed as being at higher
risk for QI prolongation and arrhythmas wth drug
adm ni strati on. The ones that are published in the
literature include cardi ovascul ar di sease, age - ol der
age, gender. Females are nore susceptible than mal es
to this effect.

El ectrolyte abnornalities, particularly
| ow potassium bradycardia, particularly profound

bradycardia associated with increased frequency of
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arrhythm as and Torsade, and as you are well aware,
drug interactions that increase the concentration of
the rel evant drug.

In addition, reduced organ function that
can increase the concentration of the relevant drug
also are issues in terns of evaluating risks. The co-
adm ni stration of drugs that thenselves prolong the QT
interval . Is there a synergistic action. Clearly
with sonme drugs there may be.

Then finally t he accumul ati on of
nmetabolites that may be associated with an increased
risk of arrhythma that may accunulate in organ
dysfunction. A good exanple is the hydroxy metabolite
of qui ni di ne.

So in a series of slides here 1'11 show
you these clinical risk factors, their presence or
absence or the paranmeter and the effect on the QTc,
corrected QI interval, here plus or mnus the standard
devi ati on. Here for cardiovascular disease, the
presence of cardiovascular di sease, we had about 122
subjects in our population. They did not show nore QT
prolongation than subjects wthout cardiovascular
di sease. This, again, is in contrast to a drug such
as erythronycin.

Here with age, age greater than 65 years
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is associated in the literature with excessive QT
prolongation and increased risk of arrhythmas. W
did not find an increased QI prolongation in elderly
patients treated w th noxifl oxacin.

Simlarly in terns of gender the females
in the literature are nore susceptible to QT
prolongation and arrhythm as. There is no difference
in those patients treated with noxifloxacin in the
change in QI interval.

El ectrol yte inbal ance, hypokal em a. Here
very small nunbers of patients if we take the cut at
3.5 milligrans per liter. The mean, plus or mnus
standard deviation, here is small and there is no
interaction effect in ternms of the prolongation of the
Qr interval wth noxifl oxacin.

Wth heart rate bradycardia is recognized
as being -- profound bradycardia -- a risk factor for
Qr prolongation and for the onset of arrhythm as.
These show the nean change in the QI interval in 80 of
our subjects that had bradycardia at entry into the
st udy.

W find no effects of the hypokal emi a or bradycardi a.

Now, noxifloxacin does not inhibit the
cytochrone P450 enzynes as Dr. Church related to you

earlier. This neans that it's very unlikely that
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there would be Phase | drug/drug interactions. Qur
data with a variety of drugs that 1'll show you on the
next slide indicate there are no significant drug/drug
interactions wth cytochrome P450 netabolized drugs.

In addition, noxifloxacin itself is not
nmet abol i zed by the cytochrone P450 system including
the specific 324 isoenzynme that 1is the nost
problematic to us clinical pharmacol ogists. Because
it's not netabolized by this system there's no risk
for accunul ati on of nmoxi f | oxaci n during co-
admi ni stration of other inhibitors which are so
conmon.

This slide shows an abbreviated |ist of
the drug interaction studies that we perfornmed wth
the enzynme system within the cytochronme P450 system
the specific isozynes that are responsible for the
primary netabolism of these drugs and just a brief
coment on the results.

Theophylline is netabolized by the 182
i sozyne. Co-administration of noxifloxacin wth
t heophyl i ne does not result in increases or changes
in theophylline levels nor changes in noxifloxacin
| evel s. Co-administration of noxifloxacin wth
gl yburi de does cause a slight decrease in glyburide

concentrations, nonsignificant in terns of glucose
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control, and no change in noxifloxacin |evels.

Warfarin, which is stereoisonerically
net abol i zed predomnately by the 2C9 isozynme of
cytochrone P450 has neither of its netabolites. The
stereoi somers or the metabolites are changed by co-
admnistration wth noxifloxacin and noxifloxacin
| evel s are not changed during co-adm nistration.

Ranitidine is recognized as a weak
inhibitor of the cytochrome P450 system and co-
adm nistration of noxifloxacin with ranitidine does
not alter noxifloxacin concentrations.

W have additional data that are not yet
reviewed by the FDA, and our in vitro data that all
support the concept that there's no interaction at the
cytochrone pP450 system wi th noxifl oxacin.

Looking at additional «clinical risks
factors, co-admnistration of noxifloxacin with drugs
that are known to prolong the QI interval in a snall
nunber of subjects in our largest data set had co-
adm ni stration of these drugs. They did not show
excessive QI prolongation wth the addition of
noxi f | oxaci n.

Al so, r enal dysfunction and hepatic
dysfuncti on. I'"'m showi ng you here the extrenes of our

renal dysfunction data in Phase | studies |less than 30
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mlliliter per mnute creatinine clearance does not
influence the effect of noxifloxacin on the Qr
interval . Wth hepatic dysfunction, again wth
reduced hepatic function we studied child pew class A
and B patients. There is no increase in the QI effect
of noxi fl oxaci n.

Now, with renal dysfunction there is sone
accurul ation of the M2 netabolite of noxifloxacin, the
gl ucuroni de metabolite. Despite that accunul ation,
there is not excessive QI prolongation. Wth hepatic
dysfunction there is sone accunul ation of the sulfate
nmet abol ite noxifloxacin. Again, there is no apparent
effect of that netabolite on the QI change wth
noxi f | oxaci n.

So to review these data in ternms of
clinical subpopul ations that mght conceivably be at

risk during co-admnistration of noxifloxacin, wth

cardi ovascul ar  di sease, age, (gender, concom t ant
adm nistration of QT drugs, organ dysfunction,
el ectrol yte i nbal ances, specifically pot assi um

i mhal ances, and bradycardia, there was no change in

the effect of noxifloxacin on the QI interval.
Inportantly there are no netabolic

interactions that are likely to increase the

concentration of noxifl oxacin. There were none. Nor
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are there any interactions that noxifloxacin is likely
to cause any accurul ation of another drug that m ght
conceivably effect the QI interval.

Finally, organ dysfunction is not a risk
for drug accunul ation with noxifloxacin. That also is
an inmportant factor in ternms of risk assessnent of
this drug.

Anot her way to approach the whole issue is
from the other direction. You say let's take those
people that really did show the QI prolongations and
ask whether or not they had adverse events. What |'ve
done here is with our largest safety database is
| ooked at the people that net any criteria as being a
Qr outlier by the CPMP criteria and the others for
which in our largest database we have 38 with
noxi fl oxacin and 28 with all the conparators.

Then we ask the question did they have
cardi ovascul ar events. One of 38 subjects exhibited
sinus tachycardia rate 130 about three days into
t herapy of her community acquired pneunoni a. That's
the only cardi ovascul ar event associated with these QI
prol ongations w th noxifl oxacin.

In contrast with our conparators, four
subj ects had cardi ovascul ar adverse events. Two were

sinus tachs. One was an atrial flutter. One was a
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ventricular arrhythmia resulting in death. W found
no evi dence of a signal here. In those patients that
have QI prolongation with noxifloxacin we found no
clinical risk for cardiovascul ar adverse events that
exceeded those of conparator drugs.

If we ook at the broader database, too,
we al so ask t he guestion are t here ot her
cardi ovascul ar events going on that m ght conceivably
be a signal for arrhythma or other problens wth
noxi f | oxaci n. W called these surrogates for QTc
prol ongati on.

W searched the database w t hnoxifl oxacin
and all conparators and these were terns that had the
nost frequent. Your briefing docunent has a |arger
table of all of these ternms and shows that the
frequency of tachycardi a, evi dence of nyocardia
ischema, palpitations, heart failure, episodes of
syncope, or arrhythmas were no different between
nmoxi fl oxacin treated subjects and the all-conparator
treated subjects.

| would remark that anongst t hese
arrhythmas wth noxifloxacin the three arrhythm as
that we had were -- in fact, if you l|look closer the
data were atrial fibrillation. One was a sinus

arrhythmia which is a normal heart rate. One was the
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appearance of a solitary PCV on an EKG In contrast
with our conparators, two of those were ventricular
arrhythm as that resulted in death.

If we take our data and look at it in
terms of deaths whether It's any death in the
treatnent program deaths within 30 days, deaths
within seven days, or deaths on therapy, conparators
here in red, noxifloxacin in blue, in each cut of the
data for deaths there is a favorable trend for
noxi fl oxaci n.

So to conclude our evaluation or risk
factors here, we do know that noxifl oxacin produces a
nmean six mllisecond QI prolongation. In our
evaluation of the database, we could find no
el ectrocardi ographic or clinical subpopulations that
were predictors for excessive QI prolongation by
noxi fl oxaci n.

Those patients who had the greatest
changes in QI interval wth noxifloxacin did not
experience nore cardiovascular events. Final ly,
deaths were less common in noxifloxacin treated
patients than in the conparator treated subjects.

So to try to give you a benefit risk
eval uation here, Dr. Church has given you information

regar di ng br oader spectrum of cover age for
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noxi f | oxaci n conpared to nmany of the other quinol ones.
In fact, other antibiotics to sone extent. W think
there are in vitro inproved efficacy ratios for
noxi fl oxacin with sone indication in vitro superior
resi stance characteristics.

The pharmacokinetics are straightforward
and reliable in that they are not affected by organ
dysfunction or interaction wth other drugs.
Elimnation is by multiple systens so that drug does
not accumul at e.

The short duration of therapy has been
nment i oned before. It's once daily therapy. There's
one peak per day for five days or maybe 10 days,
depending on the indication. Aso, factors into |ow
risk conpared to other drugs. No dose adjustnents are
necessary because we didn't find things that cause
drug accumulation. There are no interactions with the
cytochrone P450 system which is central to so many of
t he noncardi ac drugs that cause Torsade de Pointes.

W found no liver, OCNS, or phytotoxicity
in conparison to the background rate in conparator
drugs and we have favorable norbidity and nortality
trends in data that Dr. Church showed you

Against this benefit here, we do have sone

risk that is difficult, if not inpossible, to quantify
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in ternms of QI prolongation. As we |ook very closely
at t he popul ati on, we coul d find no
el ectrocardi ographic or subpopulations that were at
particular risk and that's in contrast to many other
drugs. Overall our database shows no clinical
evidence of risk with noxifloxacin in ternms of this QI
prol ongati on.

Wth this benefit risk ratio in mnd, we
propose the following |abel for noxifl oxacin.
Moxi fl oxacin as wth some other quinolones and
macrol i des has been shown to prolong the QT interval
of the electrocardiogram The degree nean plus or
m nus standard deviation of QI prolongation wth
nmoxi fl oxacin in our clinical trials was six plus or
mnus 26 mlliseconds, conpared, for exanple, to two
pl us or mnus 23 in patients treated wth
clarithromycin.

Consequent |y, noxifloxacin should be used
wWith caution in patients with congenital or acquired
syndrones of QI prolongation, or in patients taking
concomtant nedications known to prolong the QI
interval, exanples are Cass |IA and Cass IIl, even
t hough our database found no evidence of risk in those
popul ati ons. Thank you.

Now, it's ny pleasure to introduce to you
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Dr. Stephen Zinner, the Charles Davidson Professor of
Medi ci ne at Harvard Medical School and Chair of the
Depart ment of Medi cine.

DR, ZI NNER: Thank you very nuch. In
addition to ny new job, |I'ma rapidly aging infectious
di sease doctor.

It's nmy task to very rapidly and briefly
sunmmari ze for you some of the principles that have
been seen w th noxifl oxacin. | just want to start
with ny disclosure list of conpanies for whom|'m a
consultant and those conpanies that have supported
sone of my research studies over the years.

| believe you’'ve heard today that
noxi fl oxacin is safe and effective for the treatnent
of acute exacerbations of chronic Dbronchitis,
communi ty acquired pneunonia, acute sinusitis, and
skin structure infections.

In addition, | bel i eve t hat t he
noxi fl oxacin does have excellent in vitro activity
against all of the common respiratory tract infective
or gani sns. | believe it has pharmacokinetics and
phar macodynam cs that pronmote rapid killing. It has
some novel properties that might mnimze the
devel opnent of antibiotic or antimcrobial resistance.

| think also there has been denonstrated
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a possible positive inmpact on nortality and
hospitalization in patients wWth lower respiratory
tract infections.

I think we still need new antibiotics
today in our current clinical environnent. We
certainly heard yesterday, and are well aware, that
resi stance anmong the respiratory tract to infective
organisms is certainly increasing. In some cases in
sone parts of the world and in some parts of this
country a high-level penicillin resistance anong
pneunobcocc may be seen in up to 10 or 15 percent of
strains. W continue to see penicillin and beta
lactam resistance anong strains of noraxella
catarrhalis with roughly 30 percent of strains being
beta | act amase produci ng.

And we have also seen sone increase in
resistance to the mcrolides in vitro. In sone
studies anong strains of penicillin resistant strep.
pneunoni ae as nany as 40 and in sonme cases 50 percent
may al so be resistant to the mcrolides.

The respiratory tract continues to be a
site of i nfections t hat are associated with
significant norbidity and nortality. W have been
bonbarded wi th new pat hogens i ncl udi ng Legionella and

sone ot her atypical pathogens.
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for t hose of us in

like to think we can make the
therapy is usually

the broad range of common

in vitro

commobn respiratory tract

well wthin the drug

this drug.

you |look at these

haernophi | us, and noraxell a,

these infections, wth

they are resistant to beta
qui nol ones, noxifloxacin and

see that their MICs do not

penicillin or beta |actam
to clarithronycin,
and cefuroxine you can see

in resistant strains have a

those anti bi oti cs.

respect to antimcrobia

common properties for the
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ot her nechani sns
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i ncl udi ng t hose t hat af f ect m crol i des or
am nogl ycosi des for exanple.

However, there are sone differences that
do exist anong the fluoroquinolones with respect to
resi stance nechani sns. You've heard about the nor A
mutations and the efflux pump, as well as
t opoi sonerase nutations. Really that should be DNA
gyrase and topoi sonerase 4.

Wth respect to noxifloxacin's resistance
perspective, the efflux punp mechanism virtually do
not affect noxifloxacin, at least with strep. pneuno
and staph. aureus. In fact, one needs nore than two
mutations to show resistance in in vitro situations.

In vitro passage studies have shown a | ow
propensity for resistance and in the rat granul ona
nodel did not show in vivo resistance devel opnent
during exposure to noxifl oxacin.

I think one of the particular properties
of this drug that is particularly of interest to ne
and particularly usef ul are its excel | ent
phar macoki neti cs and pharmacodynamcs if the drug is
greater than 90 percentbioavail abl e when admi ni stered
orally and achieves a Cmax at steady state of 4.5
mlligrans, well above the MICs for the pathogens

under consi derati on.
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In addition, it has a long half life,
elimnation half life of 12 hours. It achi eves high
levels in serum tissue and the levels of which are
greater than the MC, 90 for npbst of the respiratory
tract organisns over the entire dosing interval.

O these pharmacodynani c paraneters of
Crax to M C, which has a bench mark of eight to 10 in
sone circunstances, and the AUC MC 90, which has a
bench mark that seens to change over tinme, at |east
whet her you use a |ow one of 20, a high one of 125, or
anything in between, certainly both of these
paraneters are far exceeded by noxifloxacin. And the
drug is rapidly bactericidal against the bacterial
pat hogens that have been studi ed.

The clinical profile has been well
presented to you. As you know, the devel opnent was
focused on acute sinusitis, acute exacerbations of
chronic bronchitis, comunityacquiredpneunonia, skin
and skin structure infections. The studies were
designed to show equival ence according to the FDA
approved study designs. A single dose of 400
mlligrams once a day is useful for either five to 10
days depending on the indication. I'"'m particularly
attracted to the shorter course possibilities wth

this drug.
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And as you know and have seen, these
studi es showed equivalence with the conparators for
acute exacerbations of chronic bronchitis wth
clarithronycin, community acquired pneunpbnia wth
clarithronycin and anoxicillin, sinusitis wth
cefuroxine and skin structure wi th cefuroxime.

The safety profile, as you have heard,
over 5,000 patients have received 400 mlligrams once
a day, roughly 39,000 exposure days. The adverse
effects, there were no surprises with respect to the
qui nol one class of drugs. Mst events were present in
less than five percent except for nausea at nine
percent and diarrhea at seven percent. Thi s
conti nuation and seri ous adver se effects on
noxi fl oxacin were simlar to that of conparators.

In addition, there was no hepatotoxicity,
no nephrotoxicity, no phytotoxicity seen with this
drug. The QTc prolongation, about which we have heard
a great deal, 1is conparable to comonly used
antimicrobials. No cardiac events were seen at
increased rates related to QTc with the drug.

I think that the noxifloxacin's clinical
pharmacol ogy really does support the entire safety
profile in that it has a balanced netabolism in

el i mnation. It is not netabolized as we've heard by
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the P450, which | think may be inportant with respect
to mnimzing any risk associated with the slight
prolongation of the QTc. No drug/drug interactions
have been seen other than iron and antacids simlar to
t he other nenbers of the cl ass.

No dosage adjustnents are needed in either
renal or hepatic insufficiencies and there appears to
be no risk of serious adverse effects due to
interactions with other agents because of the
met abol i sm

Some unanti ci pated positive outcones that
turned out -- although the studies were clearly not
designed to show this, there was a slight lowering in
overall nortality rate in patients with respiratory
tract infections treated with noxifloxacin conpared
Wi th conparators and sone | ower rates of
hospitalization or rehospitalization t han t he
conparators in this patient group.

So, in summry, I  think noxifloxacin
denonstrates safety and efficacy for its proposed
i ndi cations, acute sinusitis, acute exacerbations of
chronic bronchitis, community acquired pneunonia, and
unconplicated skin structure infections.

| believe that the benefits of this new
drug bal ance any theoretical risks attributed to the
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smal|l prolongation of the QTc interval especially
given its netabolism excretion, and its short course
of therapy.

Any potential risk attributed to this QTc
prolongation |I think is appropriate addressed in the
proposed | abeling that you've just seen.

Despite limted clinical dat a,
moxifloxacin is effective in infections caused by
penicillin resistant streptococcus pneunoniae. I
believe this drug is a wuseful addition to the
anti m crobi al armamentarium in addition to its
clinical success.

It mght also provide beneficial effect on
hospitalization rates and nortality rates in
respiratory tract infections and may have a different

effect, at least, on antimcrobial resistance. Thank

you. Carl .

MR CALCAGNI: Dr. Reller and the advisory
comittee, this now  concl udes our of ficial
presentati on. If there are any questions, we can

triage those questions to the participants or the

experts that are available that we have in the room

DR. RELLER: W're now ready for

di scussion questions for the sponsor presentation.

Dr. Ruskin.
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DR. RUSKIN: | don't know what sequence
you'd like to deal with this. Perhaps if there are
efficacy questions, they should come first. M

questions obviously relate to the cardiovascular

i ssues. I"m happy to ask themat this point or wait
until later.

DR RELLER | don't think that we need a
particul ar sequence of taking. W'l take them as

they come up to be focused on the data presented by

the sponsor and issues raised by it. O course, after

the FDA presentation there will be a conbining and
we'll get to voting on the questions. Pl ease go
ahead.

DR RUSKIN: | have a couple of questions
for Dr. Hollister. The con med data is of particular
i mport ance. The conconmitant nedication data is
particularly interesting and inportant. | only have
the briefing docunent so | was wunable to tell

preci sely what nedications you were talking about when
you referred to other agents that prolong the Qr
interval. The nunbers are snall but obviously it's an
area of great interest. Can you educate me as to
whi ch agents were used and in how nmany patients?

DR HOLLI STER: Sure. There were 61, |

believe, in patients on that slide with concomtant
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nmedi cations that are generally accepted to cause Qr
prolongation; that is, wth noxifloxacin. Anongst
those there were two with am odarone and one wth
sotalol. W have a list of the other nedications that
correspond, in fact, to a nunber of the nedications
that were shown on Dr. Mrganroth's |ist as ones
commonly recogni zed as causing QI prol ongation.

DR. RUSKIN: IS that available in slide
forn? Is it possible to ook at that?

DR, HOLLI STER Yes, it is. Car ousel
five, slide 32, please.

DR RUSKIN: Oh, |'m sorry. This is Dr.
Morganroth's slide. | was asking if you have specific
nunbers of patients.

DR HOLLISTER. These are the drugs.

DR RUSKIN: Ckay.

DR.  HOLLI STER Qur patients were co-
adm nistered during the course of the study wth
noxi f | oxaci n.

DR RUSKIN: So there were three patients
in the entire database who were receiving a Cass 111
anti-arrhythm c agent. I's that correct?

DR HOLLI STER That's right. Wen we
first identified a QI prolongation, we nodified the

entry criteria for the protocols, the Phase III
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protocols, to not allow those patients in who were'
taking the dass IA and Cass Il antiarrhythmcs.

DR. RUSKIN: Wen did that exclusion
begin? How many patients had been entered into your
trials before that exclusion canme into effect?

DR HOLLISTER: | think about one-third of
our Phase Il patient database could have had these
drugs on board when they entered into our trials of
noxi fl oxacin so 2/3. It was an exclusion criteria.

DR RUSKIN: And the exclusion criteria
applied only to antiarrhythmc agents?

DR HOLLI STER: Yes, that's right. To
these Cass IA and dass Il antiarrhythmc agents.

DR. RUSKIN: And can you tell me how many
patients were exposed to cisapride or any of the major
psychot ropi cs?

DR HOLLISTER Not off the top of ny head

but we would be happy to provide that data to you

DR RUSKIN: | think it would be inportant
to | ook at.

Two ot her questions and then a conment.
I guess one other question and two comments. The

other question is how did you define cardiovascul ar
di sease?

DR. HOLLI STER: W used the ICD 9 codes
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