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PROCEEDI NGS

8:07 a. m
CHAI RMAN CRAIG  Good norning. | need to
announce at the beginning, if any of vyou are

interested in osteoporosis, you are in the wong room
It's up in the Versailles | and Il, and Evista from
Eli Lilly is the compound, or raloxifene is being
di scussed up there. This one is the Anti-Infective
Drug Advisory Commttee Meeting, the second day of the
62nd neeting of this commttee, and the topic on today
is ceftriaxone sodium for single dosage of nuscul ar
regime of acute otitis nedia.

VWat 1'd like to do right at the begi nning
here is to get everybody that's around the tables
here, registered on the official record. So I'l
start by saying I'mWIliamCaig fromthe University
of Wsconsin, and |'mchair of the advisory commttee.
And could we start over on ny right?

DR. SORETH: I'm Janice Soreth, and I'ma
medi cal team | eader in Division of Anti-Infectives.

DR. VI RARAGHAVAN: |'m Roopa Vi raraghavan
medi cal officer, Division of Anti-Infectives.

DR. CH KAM : I'"'m Gary Chi kam . " m t he
acting division director for the D vision of Anti-

I nfective Drug Products.
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DR. BANKS- BRI GHT: Virginia Banks-Bright,
Western Reserve Care System Youngstown, Onio.

DR JULI E PARSONNET: " m Julie Parsonnet
from the Divisions of Epidemology in Infectious
D sease at Stanford University.

DR MELI SH: Marian Melish, Pediatric
I nfectious Disease, University of Hawaii School of
Medi ci ne.

DR. PARKER: Don Parker, pr of essor,
Departnent of Statistics and Epi dem ol ogy, Okl ahoma
University Health Science Center.

DR NORDEN Carl Norden, Cooper Hospital in
Canden, New Jersey, Infectious D sease, and the
University of New Jersey in New Brunsw ck.

DR. RCDVQLD: Kei th Rodvol d, professor at
University of Illinois College of Pharmacy in Madi son.

M5. McGOODW N:  Ernona McGoodw n, FDA.

DR. AZI M : Parvin Azim, Pedi atric
I nfectious Diseases, Children's Hospital, Qakland,
Cal i fornia.

DR.  DANNER: Robert Danner, Nati onal
Institutes of Heal t h, Critical Care Medici ne
Depart nent .

DR.  HENRY: Nancy Henry, Pediatric Infectious

Di seases, Mayo Clinic, Rochester, M nnesota.
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DR. RELLER: Barth Reller, Infectious
D seases and director of Cinical M crobiology, Duke
Uni versity.

DR WALD: Ellen WAld, Pediatric Infectious
Di seases at the Children's Hospital, Pittsburgh.

DR, d EBI NK: Scott G ebink, Pediatric
I nfectious D seases, Pediatrics O ol aryngol ogy,
University of M nnesot a.

DR. DONELL: Scott  Dowel | with the
Respiratory D seases Branch at the Centers for D sease
Control and Prevention.

DR. MYER: Charles Mer, Pedi atric
Q ol aryngol ogi st, Children's Hospital, G ncinnati.

CHAI RVAN CRAI G Thank you, and 1'd I|ike
again, to extend a welcone to our consultants that are
here. And Dr. Gundfast has just arrived if he was --
okay, he has not arrived yet but is one of our other
speakers.

As soon as Ernona gets back we'll have her
read the Conflict of Interest Statenent.

MS.  McGOCDW N: Thanks, Dr. Craig. The
foll ow ng announcenent addresses the conflict of
interest with regard to this neeting and is nade a
part of the record to preclude even the appearance of

such at this neeting.
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Based on the submtted agenda and
i nformation provided by the participants, the agency
has determned that all reported interests in firns
regulated by the Center for Drug Evaluation and
Research, present no potential for a conflict of
i nt erest at this neeting wth the follow ng
exceptions.

I n accordance with Section 208(b)(3), full
wai vers have been granted to Drs. Rodvol d and Danner.
Further, Dr. Parvin Azim has been granted a full
wai ver that permts her to participate fully in all
matters concerning Ol oxacin Oic Solution, and she
has been granted a limted waiver and wll be
permtted to participated in discussions and
del i berations relating to Rocephin™ without voting
privil eges concerning Rocephi n™

A copy of these waiver statenents may be
obtained by submtting a witten request to the
agency's Freedom of Information Ofice, Room 12A30 of
the Parklawn Building. Wth respect to FDA's invited
guests, there are reported interests that we believe
should be made public to allow the participants to
obj ectively evaluate their coments.

Dr. Scott Dowell owns a nom nal anount of

stock in Anmerican Honme Products. Dr. Charles Mer
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would like to disclose for the record that he has
recei ved honorarium for speaker fees from Daiichi,
Abbott, { axo-Wel cone, and Pharmaci a Upjohn. Lastly,
Dr. G Scott Gebink is a consultant to Smth Klein
Beechum Dr. G ebink also reports that in the past
he's served as a consul t ant to Dai i chi
Phar maceuti cal s.

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

Wth respect to all other participants we
ask, in the interest of fairness, that they address
any current or previous financial involvenent with any
firm whose product they may wish to comrent upon.
Thank you.

CHAI RVAN CRAIG  Thank you. And this is --
Dr. Gundfast has arrived and shoul d be noted as being
present .

Qur next speaker is Gary Chikam, acting
director for the division that will give sonme opening
remar ks.

DR. CHIKAM: Thank you, Dr. Craig. Since
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we have a relatively full schedule today I'll make
just a few, brief remarks. Again, I'd like to wel cone
back the nenbers of our panel and al so our consultants
for this norning's and this afternoon's sessions.

W' Il be changi ng our focus for this neeting
froma general, scientific discussion which occurred
yesterday, to product-specific discussions, both of
which for today's session, deal with treatnent of
i nfections of the ear.

|'d also like, again, to welcone the two
phar maceuti cal sponsors, Hoffmann-La Roche for this
norning's session, and Daiichi Pharmaceuticals for
this afternoon's session. | think each of these
applications present different 1issues which the
commttee will take up as we consider the questions
for each of these applications. And | think again,
because of the tight schedule I'll stop there and
we'll nmove forward wth the Hoffrmann-La Roche
presentati on.

O, sorry. Actually, we have a presentation
fromDr. G ebink.

CHAI RVAN CRAI G Yes. The next is the
background in otitis nmedia that will be presented by
Scott G ebi nk.

DR 4 EBI NK: Thank you very nuch, Dr.
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Craig, and it will be a pleasure to stand here and
show data published by all of ny colleagues sitting
around the table here, and | expect hel pful criticism
as we nove al ong.

| pulled out of a nunber of slides, this one
that | think focuses the concern that many clinicians
have today in treating mddl e ear infections, and that
is, the selection of antibiotics in an era of
i ncreasing antim crobial resistance.

Dr. Soreth asked that | begin the di scussion
by saying a few words about pathogenesis, | believe in
an attenpt to get nost on the panel -- although |
heard many infectious disease titles as we went around
the table -- and so this wll probably be an
unnecessary review for many of you.

But as we |ook at the subject of
pat hogenesi s we know that eustachi an tube dysfunction
and the invasion of the mddle ear by specific
bacteria that reside in the nasopharynx, are the two
princi pal events that end up wwth either acute otitis
media or in the absence of these mcrobes, otitis
media wth effusion.

Eust achi an tube dysfunction, with its either
mechani cal obstruction or dysfunction of the opening

function of the eustachian tube, results in negative



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

13

m ddl e ear pressure. Those of you that have gone up
or down in altitude or depth in the sea know that
Barotrauma al so produces negative pressure in the ear
wi t h pai nful consequences | eading to serous m ddl e ear
t ransudat e.

That alone is called otitis nedia wth
ef f usi on, and when organisns invade from the
nasopharynx up the eustachian tube and multiply in the
mddle ear, we end up wth acute mddle ear
inflammation, or otitis nedia.

Now, focusing just on the events that |ead
to eustachian tube obstruction, we have the
dysfunctional tube. W know that in particular, cleft
pal ate is associated with dysfunction of eustachian
t ube opening. There are other cranial, facial
mal formations in young children that have the sane
effect on the opening function of the tube.

But by far and away the principal factor
| eading to obstruction is injury of eustachian tube
epithelium that's been nodeled in aninml nodels,
caused by respiratory viruses -- this has been done
both with influenza and adenovirus in animal nodels --
and leading to upstream if you wll, closer to the
m ddl e ear secretion of nuclide glycoproteins that

then literally plug the eustachi an tube.
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So that viral, upper respiratory infection
is the pathway to eustachi an tube obstruction in the
vast majority of children who have garden variety, if
you will, otitis nmedia. And it's of course, in this
real m that daycare plays a principal role as a
mechanismfor transmtting these respiratory viruses
anong chil dren.

There are other risk factors such as passive
snoke and perhaps respiratory allergy contributing
here. And we know that as children grow up, both the
l ength and the angle of the eustachian tube changes
wWith respect to the nasopharynx, probably |eading to
greater protection of the mddle ear fromthese sorts
of events.

Fortunately, there are a relatively few
nunber of respiratory viruses that are the principa
bad actors in leading to tubal obstruction. These are
principally respiratory syncytial virus which, in all
cases, conplicated about a third of these infections,
by acute otitis nedia. For the first and second RSV
infections in infancy these rates may be as high as 70
or 80 percent.

Adenovirus in influenza and B viruses and to
a lesser extent, parainfluenza viruses, are the

principal viral precipitators of tubal obstruction



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

15

leading to otitis nedia.

The common cold virus, rhinoviruses, are a
relatively small actor in the cause of eustachian tube
dysfunction and acute otitis nedia, representing only
a slight boost in AOMconplication rates over children
that have no respiratory virus infection.

So that when there is a viral URl then, we
al so know that there's increased bacterial adhesion
that conplicates the viral adhesion of the viral
infection of the nasopharyngeal and eustachian tube
epi t hel i um

That conprom ses host defenses, pernts
greater colonization of the nasopharynx wth the
princi pal bacteria which cause AOM and it's of course
at this level that we see i mmune deficiency, whether
it's acquired or just delayed maturation of anti body
production, contribute to the better or worse state of
t hese defenses in invasion and replication of bacteria
in the mddle ear.

Now, specific to the discussion this
norning, it's inportant to focus on the bacteria that
are the secondary invaders, if you will, in this
process. We've recognized now particularly, that
there are bacteriologic techniques being used by

investigators that allow the recovery of nore
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fastidious organisnms, particularly pneunococci; that
approxi mately 50 percent of AOM di sease i s caused by
t he pneunococcus.

Both Dr. Mandel who's here now, and Del
Baccario in Seattle, have published relatively recent
papers showi ng the high rate of pneunpbcoccal recovery
when nore fastidious techni ques are used. Haenophil us
i nfluenzae -- and these are non-typable organisns
w thout a capsule not affected by the H B vaccine --
account for about one-in-five of these infections;
Moraxel l a catarrhalis for about one-in-six or seven.

G oup A streptococcus, strep phygenes stil
occasionally causes AOM a smattering of other
organisnms, and really in only a very small nunber of
acute effusions is it not possible to grow organi sns
when all of these mddle ear fluids are subjected to
nmol ecul ar et hods such as PCR | ooki ng for DNA of these
or gani sns.

DNA of these organisns, particularly this,
are recovered in virtually 100 percent of these
i nfections. So acute otitis nmedia is a bacteria
infection of the mddle ear. If | were to overlay
viral culture of the nasopharynx and viral acute and
conval escent viral serology on top of this, we'd find

that half to two-thirds of this pie is overlaid by
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respiratory viral infection.

But the respiratory virus alone in the
absence of the bacteria, probably only induces a very
transient nyringitis, if any inflammation of the
m ddl e ear at all, absent the bacteria.

Now, one of the nore difficult problens
facing the clinician, and certainly the parent, not to
mention the child, is recurrent acute otitis nedia.
And | illustrate this here because |I'm certain the
di scussion will evolve into an effect of an antibiotic
on the later stages of otitis nmedia and recovery of
t he di sease.

| think it's inportant to think of a
detection of disease versus tinme illustration which
|'ve done here, sinply drawi ng the detection threshold
as a horizontal line here, in illustrating three
epi sodes of acute otitis nedia where there are
synptons and signs of mddle ear inflammation that
exceed that threshold.

Now, if we are using as a threshold the
question, does your ear hurt, that threshold 1is
probably way up here. If we're wusing conputed
t onography we're probably down here. The average
clinician has a pneumatic otoscope, hopefully, and

sone have a tynpanoneter, and are able to detect
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otitis nmedia at about this stage.

Wen we say that the inflanmmation has
resolved, it's resolved with respect to the diagnostic
instrument we're using. So that if we set our
threshold here at this point we say the ear has
heal ed. Vell, it may or may not have dropped back
down to the normal state here.

It may have dropped here, it my have
dropped here, it may only drop just a shade under
line; which is why inproved diagnostic techniques are
tremendously inportant in getting at this subclinical,
m ddl e ear inflammtion that exists in many children
who are having recurrent AOM

When an episode resolves nore slowy and
passes an arbitrary tinme point of say, two, three or
four nonths of effusion, we arbitrarily say that child
has chronic otitis nmedia with effusion, depending on
how flat that resolution slope happens to be. But in
fact, if we were able to neasure all the way back down
to the baseline, | think our concept of otitis nedia
with effusion and ray of healing, would change
dramatically.

So all inall, all of the otitis nmedi as that
you hear about -- and there are a nunber of adjectives

that are used to describe otitis nedia -- really
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represent one continuous disease, wth the vast
majority of the disease burden occurring during
infancy and early childhood, represented by these
acute purulent, mddle ear infections, sone of these
going on to chronic otitis nmedia with effusion.

Most of this disease represented by a
secretory transformation -- I'lIl tell you in just a
moment -- of the mddle ear epitheliumresulting in
mucoi d secretions. This entity is called by many
Eur opeans, secretory otitis nmedia; in this country
tends to be called nucoid otitis nedia.

Sonme of the serous transudate that has
occurred way back here, persists on in this stage, and
sone of these children go on and devel op chronic,
intractable mddle ear pathology that is called
chronic otitis nedia. And here we're thinking of
granul ation tissue in the mddl e ear, chol esteatona
damage to the mddle ear ossicle, and the |iKke.

Now, | think a picture is worth a thousand
words, and | just wanted to show you what the
hi stol ogy of m ddl e ear nucosa | ooks |ike during these
stages of the disease. This is tenporal bone down
here. This is just a shade of the cochlea here. This
is the mddl e ear space, the epitheliumof the m ddle

ear, the subepithelial space, and the periosteum
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overlying the bone. This is normal, mddle ear
mucosa.

At the sane magnification, this is serous
otitis nedia that acconpanies eustachian tube
obstruction or dysfunction. Here we just barely see
the periosteum the trenendous subepithelial edens.
You'll notice how nuch nore spread-apart these
fi broblasts are. And virtually no change in the
m ddl e ear epithelium So this is a transudative
process that involves capillaries and |ynphatic in the
subepi thel i al space.

In acute otitis nedia which overlays that
serous transudative process, we see this abundant
infiltration by polynorphonucl ear |eukocytes in the
subepi thelial space. Here again is the periosteum
down here, dilated vessels, very little change in the
epithelium and neutrophils -- of course, pus in the
m ddl e ear space here.

Now for some reason that we're just barely
starting to understand from nol ecul ar techni ques, when
this ear undergoes the transition from acute otitis
media to nucoid otitis nedia, there is a phenonenal
nmet apl asia of the lining epitheliumof the mddle ear.

So that now instead of dealing with squanous

and cuboidal epithelial cells, we have this uniform
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picture of tall, pseudo-stratified and columar
epithelium all filled with nucous-like protein the
secretory globules out here at the m ddl e ear space
surface.

W still see sonme of this sub-epithelial
edema and vascul ar dilatation, but the process has
evolved to a nucoid, secretory process, due to
transformation of the epithelium This is why OV
that takes on this secretory or nucoid characteristic
doesn't disappear in a day or two. It doesn't
di sappear because the epithelium has undergone this
transformation.

And this is probably the nost difficult
concept to explain to parents; that we're not just
dealing with a space filled with water or pus; that in
fact it's a space filled with water or pus that's
lined by a very bioactive nenbrane, the mddle ear
epi t hel i um

Ckay, so I'mgoing to shift gears then, and
we'll talk about these bacteria that cause acute
otitis media, and focus specifically on the increased,
m crobi al resistance -- and Scott, are you going to be
saying nore on pneunococcal resistance? I f not,
you're welcone to ask Scott because he has all this

i nformati on about pneunococcal resistance from the
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This is a very sinple illustration that
denonstrates the increasing beta-lactam resistance
anong the three mgor mddle ear pathogens --
Moraxel la catarrhalis, Haenophilus influenzae, and
Strepto pneunoniae -- over the last 25 years. And as
you know, Moraxella was the first to denonstrate
resistance to beta-lactanms due exclusively to
production of beta-lactamase, so that we're now
dealing in virtually all parts of the country -- and
world for that matter -- wth Moraxella that are 90-
pl us percent resistant to beta-lactamdrugs due to the
production of beta-I|actanase.

Haenmophi l us influenzae began devel oping
resi stance, principally with the production of beta-
| actamase during the early 1980s, and at this point
we're up to, in various parts of the country, between
30 and 50 percent of Haenophilus resistant to beta-
| act ans because of productions of beta-I|actanase.

There also is a alter-penicillin binding
protein characteristic of sone Haenophilus that
exhibit their beta-lactam resistance on this basis,
which is the exclusive way that pneunococci exhibit
bet a-l1 actamresi stance. And of course, this has been

a relatively recent phenonenon that 1'lIl show nore
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detail on in just a mnute.

So that on the average across the United
States today, with great exceptions in certain cities,
about 25 percent of pneunbcocci have reduced
susceptibility to beta-lactamdrugs. |In sone cities
that rate is as high as 60/ 70 percent, and in others
in the | ow teens.

Now, | think it's interesting to |ook at bit
-- and we're going to focus now pretty rnuch
excl usively on pneunococcal resistance because that is
the energing problemat this tine and at the end of
the 20th century.

I"mgoing to illustrate sone data fromthe
St. Paul-Mnneapolis Twin Cties Area of M nnesota
because M nnesota has had a surveillance project on-
l[ine since April 1995, and is one of a half-dozen
pneunococcal surveillance states in the United States.
And |I'mjust famliar with these data the nost, and
believe they fairly adequately represent these other
surveillance sites.

And the two bars here sinply illustrate the
preval ence of invasive pneunococcal disease during the
last two-thirds of 1995 and the first three-fourths of
1996. You'll notice that invasive pneunbcoccal

di sease is nost common here at the infant and early



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

24

chil dhood ages, and then increases with | ater years --
not nuch difference between the two years.

And when we | ook at oxacillin resistance,
which is a reasonably good, not perfect reflection of
penicillin resistance anong pneunococci, you'll notice
that at all of these age groups, oxacillin resistance
is denmonstrated with a slightly higher rate in the
infant, early childhood group and in this ol der group
out here, but statistically no difference in the
preval ence of resistance across the age spectrum

When we speak of penicillin-resistant
pneunococci, again fromthese data in Mnnesota with
about 80 percent sensitive, 10 percent show ng
i nternedi ate resi stance, these have M Cs between .01
and .1, and resistance organisns -- you'll see that
many of the other anti-mcrobials show greater
activity against resistant pneunococci, specifically
anoxicillin, showng greater activity against these
sane strains of pneunobcocci, cefpodoxine, several of
t he cephal ospori ns.

Clindamycin is probably the nobst active
oral anti-mcrobial agent against the nore resistant
pneunococci, and we're particularly mndful of
trimet hopri m sul famet hoxazol e whi ch does not do very

wel | against the resistant pneunococci, for anong
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parenteral drugs, vanconycin is the only parenteral
drugs that has not shown in this country, resistance
to the penicillin-resistant pneunococci. There have
been vanconyci n-resi st ant pneunococci reported
el sewhere in the world.

When we |ook at the concordance of

penicillin resistance with resistance against other
drugs -- anoxicillin, cef at axi ne, cl i ndanyci n,
erythromycin, trinmethoprim sulfa, and vanco -- and

drop down to this line here, anong the 15 highly-
resistant, penicillin-resistant pneunococci fromthe
M nnesota study, you'll notice that 7 of these 15 had
either imediate anoxicillin resistant, eight were
highly resistant -- denonstrating the increased
activity of anmox over penicillin; cefataxine, only two
of the 15 worganisns were highly resistant to
cefataxine; only one highly resistant to clinda;
trimethoprim sulfa didn't do very well; clinda and
vanconmycin did quite well against these resistant
or gani sns.

So with that information in mnd, many have
asked the question, given the energence of these
resi stant organisns, should we be treating acute
otitis nedia at all? And | would argue that the

answer to that question is yes. |It's an infectious
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di sease caused by bacteria as we've just illustrated.

|"'m going to show you in beta in just a
mnute that there has been a striking decrease in
rates of acute mastoiditis with antibiotic treatnent.
And I'Il show you in just a nonent that there is a
better treatnent outconme when antibiotics are used to
treat acute otitis nedia.

The single, largest, clinical trial |ooking
at no treatnent of acute otitis nedia is barely
applicable to clinical practice in the United States.
There were trenendous difficulties wth the design of
that study: using general practitioners who were not
validated for the wuniformty of their diagnostic
skills in detecting this disease; and none of these
children were younger than two years of age, while at
| east half of the children getting treatnent for AQOM
inthe United States fall into this younger age group.

So | have a lot of trouble extrapolating the
Dutch, no treatnment study to our use of antibiotics
for treating AOMin the United States.

Now, | know you can't see all these nunbers,
but this is a review, probably the best |'ve seen
publ i shed by Steve Berman in Pediatrics two years ago
in 1995. And Dr. Berman summarized the literature of

no antibiotics treatnent and sul fonam de treatnent for
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acute otitis nedia |ooking at conplicating rates of
acute mastoiditis.

And down this colum -- and there are
several hundred cases, well over a couple thousand
cases here -- sumarized and many wth, probably nost
with different designs, between 1939 and '54. You'll
notice that between nine percent which is the |ow, and
40 percent, 70 percent of these cases were conplicated
by acute mastoiditis.

In the parallel studies where sul fonam de
was used as a conparative, you'll notice dramatically
| ower -- none of these rates exceed 20 percent and
nost of them are in single digits. So here with a
very narrow spectrum drawn, particularly for those
three maj or pat hogens, we see a trenendous reduction
in mstoiditis with antibiotic treatnent of AOM

This to nme, is one of the nore powerful
reasons that | believe we need to continue to treat,
bona fide, acute otitis nmedia wth antimcrobial
drugs.

Now, w thout a doubt, there is spontaneous
resolution of acute otitis nedia. And this is still
my favorite study denonstrating the spontaneous
resolution of otitis -- a very carefully controlled

study by the Pittsburgh G oup, published in Pediatrics
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in 1991; Phil Kaleida was the first author of this
study -- for several hundred children with AOM t hat
was either mld or categorized as noderate-severe,
were enrolled in this trial

And those with mld disease were treated
with placebo and those with severe disease were
treated by nyringotony -- which we know has a very
transient effect on the healing process of acute
otitis nedia and is a reasonabl e placebo treatnent,
particularly for young children with severe di sease at
t hat stage.

And you'll notice that this placebo
treatment cured 92 percent of those with mld disease
and 76 percent of those with severe di sease, strongly
suggesting that many children with AOM don't need
antibiotic treatnent; t hat they wll respond
spont aneously and heal their m ddle ear condition.

The problemis, we can't predict who these
children are, prospectively, and so we end up treating
all of them And you can see that for both mld and
for noderate-severe disease, there is a significant
treatnment effect when anoxicillin was used, and the
treatnent effect is greater, as you m ght suspect, for
noder at e- severe di sease and not so great -- only a

four percent rate difference -- for those with mld
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disease. So there is a treatnent effect in even mld
acute otitis nedia.

| submt that we pick antibiotics for acute
otitis media -- which is a bacterial infection of the
m ddl e ear -- using exactly the sane principles that
we use for picking an antibiotic in any other
i nfectious disease.

W identify ideally, the causative bacteri a,
either by culturing the mddle ear or by know ng
comunity patterns and epi dem ol ogy of the disease.
We pick antibiotics based on the susceptibilities of
t he causative bacteria. W know t he pharmacoki netics
of those drugs and their efficacy in the mddle ear,
and then we neasure treatnent outcone.

And what I'd like to dois, in the remaining
time, walk through some of the data in this regard
that give us sonme guidance in selecting these
anti biotics.

Understanding the in vitro and in vivo
activity of an antimcrobial drug is of course,
absolutely essential in selecting an antibiotic. The
in vitro measure is determ ning the concentration of
an antibiotic that -- the m ninum concentration that
either inhibits or kills the organism called the

m nimum inhibitory concentration or the m ninum
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bactericidal concentration.

But really, the rubber hits the road in this

case, inthe mddle ear -- in the case of neningitis,
in the brain -- by understanding the relationship
between this in wvitro neasure of bacteri al

susceptibility and the concentration of the antibiotic
over time at the site of infection. And so this in
vivo relationship is really what we're trying to
predict through both the in vitro assessnent of
susceptibility and the pharnmacokinetic dat a.

Now, it's inportant to see what's happened
to the MCs of these pneunococci over tinme. And these
are data, sonme of which that I'mgoing to show you in
the next few slides, have not been published and were
presented as part of a CDC synposiumthis past spring
i n increasing pneunococcal resistance.

If we look at MG, these are the MCs at
whi ch 90 percent of pneunococci in this case, are
inhibited, you'll notice that for all of these
antim crobial drugs, there has been a very steady
increase in MGy, over tine, with anmoxicillin from.03
to 1, with cefaclor from.4 to 128.

Cefixime of course, never did very well
cefuroxime has stayed rather stable; the macrolides

are show ng increasing resistance -- pneunococci are
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showi ng increasing resistance to the macrolides now

with MGCy,s that far exceed easily achievable

concentrations in fluid conpartnents -- and
particularly in the mddle ear - - i ncl udi ng
azithronycin. [I'll show you sone in vivo data in just

a few mnutes on this.

Now, pneunococci fortunately for all of us,
don't do very well when they alter their penicillin
bi nding proteins enough to get up to MGCs of 8
mcrograns/m. And |I've heard Al ex Tomasz, who is one
of the experts in this area of pneunbcoccal resistance
say that it's wunlikely that we're going to see
pneunococci survive in the world with M Cs nuch over
8 mcrograns/n .

So you'll see that we certainly have
increasing problems wth these very resistant
pneunococci, but there may be a threshold here at
which we're not going to see organisns with nuch
greater penicillin MCs than eight.

How do we neasure antibiotic effectiveness?
Well, ideally as | mentioned earlier, we nmeasure the
bacteriologic efficacy. This is done easily if you
have a conpartnent |ike the urinary bl adder where you
can sinply get another urine sanple on antibiotics and

see if the urine has been sterilized by the drug that
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was pi cked.

A little harder with the mddle ear but
we'll look at data here that I'll present, and I'm
sure data by the sponsor |ater on, on the
bacteriologic efficacy of antimcrobials for acute
otitis nedia.

Clinical efficacy is the surrogate that's
often used to neasure antibiotic effectiveness, and
"Il show you sone of the problens with that in just
a nonent. Phar macoki netic surrogates get us a bit
further away but are inportant in understanding
relationshi ps of antibiotic concentration in tinme in
the mddle ear. And Dr. Oaig has done sone el oquent
studies in this area that | wll capture in a couple
of slides in just a few m nutes.

And of course, the bottomline here is, does
the infection that you were trying to treat, rel apse
with the identical organism and now that we have
pul se field electrophoresis it's actually possible to
find out if the sane strain that caused an initial
infection is causing the rel apse.

So these are the nethods that we have to
measure antimcrobial effectiveness in acute otitis
nmedia. Let's just take a look for a mnute at sone of

these pharnmacokinetic surrogates of antibiotic
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efficacy.

And | illustrate here M Gys of penicillin-
susceptible, internediate and resistant organisns.
And if we just look at the first line here wth
penicillin, the penicillin susceptible pneunococci are
defined as having MCs less than .1, internediate .1
to 1, and penicillin-resistant pneunococci having M Cs
over one.

The average peak serum | evel after a usual,
oral dose of penicillin, is on the order of one to two
m crograns per m, which barely takes us over the
i nternedi ate range of these pneunococci, and ideally
we'd |ike peak serum |l evels that are four to eight
times the MC, illustrating here that penicillin for
all but the susceptible organisns is not a very good
pi ck when it's being given orally and achieving these
serum concentrati ons.

Amoxicillin does a bit better with average
peak serum levels of three-and-a-half to seven
exceeding in sone cases the penicillin-resistant
organisns -- excuse ne, the anoxicillin-resistant
organisms, wwth MCs exceeding 2 mcrograns/m. And
you can go down the line here and see the particular
concerns -- for exanple, with cefixinme, peak serum

concentrations of three to four, barely exceeding the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

34
cefi xi me suscepti bl e organi smdown here, and the |ike.
Dr. Craig published this study |ast year in

Pediatric Infectious D sease Journal illustrating the

rel ationship between the tinme that a drug exists in
the mddle ear space -- in the serum-- over MC of
the organism and the response of the mddle ear to
bacterial infection.

Looki ng at bot h pneunococci and Haenophi |l us,
bet a-| actans, macrolides, and trinmethoprimsulfa from
a nunber of different studies, and just tried to fit
alineillustrating this relationship between percent
time over MC in the plasma conpartnment wth
bacteri ol ogi c cure.

And you'l|l notice that when the percent tine
drops nuch below 40 to 50 percent, the bacteriologic
cure rate drops rather dramatically. And it's been
t hese data that have suggested that if we have a
phar macoki netic surrogate with time over MC that
exceeds 40 to 45, 50 percent, we probably have a
pretty good neasure of antimcrobial efficacy.

Let's take a look at sonme of the
bact eri ol ogi c endpoints then, of antibiotic efficacy
getting a Ilittle closer to a true neasure of
anti bacterial action. M attention was first focused

on bacteriologic efficacy when we were |ooking at
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cefixime data, and | sunmmarized data that had been
publ i shed by Howi e Johnson and Ownen, all conparative
trials of cefixime and anmoxicillin.

And | was struck that accunul ating these
data with 158 cefixime cases, 174 anoxicillin cases,
that actually cefixine for all pathogens, seemto do
better than anoxicillin, in fact, significantly
better. And yet when the specific bacterial activity
was | ooked at for the pneunpbcoccus Haenophilus and
Moraxella, we see that cefixinme cephal osporin had
consi derabl e gram negati ve activity exceedi ng that of
anoxicillin, but very poor pneunpbcoccal activity.

And so it's only when you've drilled out
into the trees a little bit below the clinical
response rate and the aggregation of all organisns,
that you actually see the antibacterial inferiority of
this particular drug reflected by |ooking at these
specific, bacterial response rates.

Now, a nunber of investigators -- |
shoul dn't say a nunber because there are relatively
few that have had the | uxury of being able to | ook at
on-treatnent cultures, a methodol ogy that | am highly
supportive of because | think it's the only way to
tell us whether an antibacterial drug is actually

working in the mddle ear space, giving histol ogic
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variation in the condition | showed earlier -- have
t apped these ears on treatnent.

Leibovitz is with Ron Dagan in |Israel and
sonme of the nore recent studies have conme out of his
unit in Israel, and here |'m summari zing data that
were presented at the |ICAAC a year ago conparing
cefaclor with cefuroxinme, cultures perforned on day-5
on treatnent in cases of pneunbcoccal AOM Here are
the groups of penicillin susceptible, intermediate and
resi stant pneunococci .

And you'll notice that as the M C increased
so did, for both of these drugs, are the bacteriol ogic
failure rates. So 58 percent of the 26 isolates that
had MCs over .5 failed cefaclor treatnent; three of
the five treated wth cefuroxine axetil failed
treat ment. A very clear relationship between
increasing M C and bacteriol ogic response rate, which
is exactly what you' d predict fromthe pharnmacol ogic
surrogates that we were | ooking at earlier.

A study by Hoberman that was just published

in the Peds 1D Journal, looking at the few cases here

-- I"'msorry, not few, there were a nunber of cases
here that were cultured with penicillin MCGCs of
susceptible internediate resistant, again show ng an

increased rate of bacteriologic failure -- sorry, I'm
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getting ahead of nyself -- of clinical failure in the
nore resistant isol ates.

This is a summary that Dr. Dagan gave the
group at the CDC in March, |ooking at an aggregation
of all of his 2-tap studies wth anoxicillin,
cefuroxinme, cefaclor, azithromycin, ceftriaxone.

Again showing -- and if we just focus on the
susceptible, intermediate and resistant pneunococci
increased rates of bacteriologic failure for the
resistant organisns conpared to the susceptible
organisns. So MC is a very inportant paraneter in
measuring antim crobial efficacy.

Virgil How e, who is the single individual
that | create with advancing the treatnent of acute
otitis media in the United States beyond the bl ack box
era of picking the drug w thout understanding the
nature of the infection, and particularly the
susceptibility, to the present era where we're
treating the disease based on true infectious disease
principles, summari zed a vast anount of information in
a table published in clinical infectious disease in
1992 that | have summarized in this graph; that
conpares bacteriol ogic outcones -- these are all 2-tap
studi es and an aggregation of a nunber of studies --

conparing placebo treatnent with a nunber of different
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antim crobial s.

And here it's inportant to note that
pneunococcal disease -- these purple bars -- treated
with placebo, only spontaneously resolves in the
studies that |ooked at this about 20 percent of the
time; 80 percent of this disease persists.

On the other hand, Haenophilus influenzae
has about a 50 percent spontaneous resolution rate,
and sone have suggested with very small nunbers --
which is why it's not included here -- spontaneous
resolution rates with Mraxella catarrhalis that are
on the order of 60 to 70 percent. But | think the
nunbers are too small to say nuch about that.

As you go down the line -- and renenber that
t hese studies were done prior to the energence of al
the penicillin resistant pneunococci we have today --
you'll notice that anmoxicillin, and of course
anox/ cl avul anate, have trenmendous activity against
t hese pneunpbcocci with persistent cultures that drop
from 80 percent down to about five percent;
cefuroxi ne, 100 percent active; cefixinme not so good;
cefaclor not nmuch different than pl acebo.

Haenophi | us i nfluenzae, again here, because
of beta-lactanmase production, anmoxicillin didn't do so

well. 1'"mnot sure exactly why in these studies the
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addition of clavulanate didn't offer nuch additional
activity, although we know from conparative trials
this is quite a bit better.

And the second generation and third
generation cephal osporins, except for cefprozil and
cefacl or conpared to placebo, are doing quite a bit
better. The increasing evidence, both wth
clarithronycin and azithronycin from Dagan's group
showi ng not very good activity of these antim crobials
agai nst Haenophilus influenzae in 2-tap studi es.

Doesn't make any difference whether you
eradi cate an organismearly or not -- and this has
been an oft-discussed subject. Do these 2-tap studies
that are perfornmed at three, or four, or five, or six
days, really nake a difference in treatnent outcone of
t he patient.

Here again, Dagan's group has been
tremendously hel pful at adding information data to
that question. He summarized several clinical trials
-- again at this March neeting and was presented in
abstract a year ago at the I CAAC -- |ooking at the
treatment outcone of children whose ears were either
culture-negative -- there are 39 of those -- or
culture-positive on day-4 or -5, and then | ooking at

their clinical status on day-17 after the concl usion
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of treatnent.

And you' Il notice that those with negative
culture only had a clinical failure rate on day-17 of
three percent, whereas those wth a positive culture
on treatnent had a 10-fold higher -- greater rate of
clinical failure. So it does make a difference
whet her you sterilize the ear early or not.

Cinical outcones, unfortunately as |['ve
alluded to, don't accurately predict bacteriologic
curer. Carlin and the investigators in Cevel and
summari zed their data froma nunber of clinical trials

in Journal of Pediatrics in 1991, |ooking at 293

children who had culture-confirnmed, bacterial acute
otitis nmedia, and found that the sensitivity of the
clinical outcone -- so clinical success wth
bacteri ol ogi ¢ success occurred 93 percent of the tine.

So the clinical assessnent of success was
quite sensitive for bacteriologic eradication. But
the specificity of the clinical assessnment was about
as good as guessing. It was very poor. The clinical
assessnment of failure -- 15 cases in the case of
bacteriologic failure, only predicted 37 percent of
the bacteriologic failures.

So clinical assessnment, because of its |ow

specificity -- not because of problenms wth
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sensitivity -- is a problemin neasuring mddl e ear
out cone of antim crobial treatnent.

We and the group in Dallas have asked the

guestion, is it possible, given the greater activity

of anoxicillin for this penicillin-resistant
pneunococci -- to treat penicillin-resistant
pneunococcal otitis using higher doses of anoxicillin?

And here we're focusing only on pneunbcoccal, not on
Haenophi | us or Moraxell a di sease.

Froma study that was presented by Hober man
at | CAAC in 1995 and subsequently been published, and
M ke Jacobs who |'ve seen here is intimately invol ved
with, |ooked at the susceptibility distribution of 267
pneunococcal isolates at 30 centers across Europe and
the United States during a fairly recent period, found
that 90 percent of these isolates had anmoxicillin
susceptible M C at or bel ow .5; about eight-and-a-half
percent were intermediate; and only one-and-a-half
percent were resistant.

So we wondered if it mght be possible to
exceed that level of 2 mcrograns/m for a sufficient
period of tinme -- ideally 40 to 50 percent of tine --
in the mddle ear using | arger doses of anoxicillin.

And we have in press in Pediatric D sease Journal and

have presented previously, a study that we did in
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col |l aboration wth Tasnee Chonnmaitree at t he
University of Texas, Glveston, where we gave 26
children with acute otitis nmedia a single dose of
anoxicillin on treatnent at major intervals after
their mddle ears were tapped, as part of the 2-tap
st udy.

These intervals were selected to be able to
pl ot using pharnmacoki netic software -- and |'ve done
that w thout the pharmacokinetic plot here -- but
sinmply toillustrate the mddle ear concentrations of
anoxicillin in these children that got a single dose
of 25 ng/ kil o.

You'll notice that there's quite a range in
anmoxi cillin concentrations anong these children -- and
this is not on a log plot; this is a linear plot --
and |'ve just drawn across here that MC of 2
m crogranms/m  representing the threshold between
i nternmedi ate and resi stant pneunobcocci .

And you'll notice that the curve clearly
gives us concentrations that are up in the 40 percent
over this MC range, and the majority of these dots
exceed that 2 mcrogram concentrations. So a 25
nmg/ kil o dose of anmoxicillin mght very well handle a
lot of these infections <caused by even anox

i nt er medi at e pneunococci
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Dr. McCracken's group in Dallas did us one

better and increased the dose in 17 patient to 45
mlligrams per Kkilo. This has subsequently been
published this year as a letter in Pediatric

| nf ectious Di sease Journal showing that at this dose

-- again, |'ve drawn this 2 mcrogramthreshold here
-- that wvirtually all of the mddle ear fluid
concentrations neasure between one and three hours --
exceeded that threshold.

So it may be very possible, given the
inability of pneunbcocci to probably exceed an 8
mcrogramm MC, to achieve concentrations that are
active in the mddle ear using a very inexpensive,
readi ly avail abl e drug.

How do we put all this together for the
clinician in selecting drugs for treating acute otitis
media? And |'mnot going to get into this very much
but I just want to drill down here to the bottomline.
In clinical use of antimcrobials, we teach clinicians
to assess the child for risk of treatnent failure.

If it'"s achild that's had multiple epi sodes
of acute otitis nmedia, that had those episodes early
inlife but has recently been exposed to antibiotics,
that's in a daycare center, they deserve an initia

treatnent with a nuch broader spectrum drug than the
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ol der child who's having a first or second episode,
that's not in daycare, that has few risk factors,
where a drug like anoxicillin m ght be perfect.

We suggest that they select an initial
antibiotic and as they're there, particularly with a
high risk child, they plan right then what they're
going to do when the child fails treatnent. W are
advocating anoxicillin for that lowrisk child as the
initial drug, minly based on mld otitis, high
spont aneous resolution rates, |ow cost, but not
necessarily very good pneunococcal coverage.

Trimethoprimsulfa as a several steps down,
second-best alternative to anmoxicillin, but clearly
the preferred drug for ne is anoxicillin at higher
doses of the drug, none of which have been studied
beyond t he pharnmacoki netic studies | show you, and al
of which need desperately to be studied.

For the high risk child, initially or

subsequent | vy, ei t her anoxi cillin/clavul anate or
ceftriaxone -- which you're going to discuss further
this nmorning -- probably cefuroxinme axetil, and in

sone parts of the country, cefpodoxine or cefprozi
where pneunococcal resistance hasn't beconme a big
probl em-- a reasonabl e broader spectrumdrugs for the

hi gh risk child.
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Let me end up with illustrating just a
coupl e of studies that have | ooked at shorter course

-- you're going to be | ooking at the shortest course

with single dose ceftriaxone -- but shorter dose oral
treatnment and in fact, |onger course treatnent of
acute otitis nmedia, and then I'Il stop.

This is a study that |ooked at cefuroxine
axetil, a nulti-center study that this panel may
actually have, | suspect, reviewed at sonme point in
the past, looking at 5- versus 10-day treatnent
conpared to anoxicillin/clavulanate at ten days.

And if we drop down here to clinical failure
rates, there was no significant difference anong the
5/ 10-day cefuroxine treatnent groups, conpared to the
augnentin 10-day groups, no difference in cure or
clinically inproved rates, nor any difference in
recurrence rates.

Again, those were the clinical data that
were not bacteriologically specific. Sonme of these
children -- not many -- had mddle ear taps to | ook at
specific anti bacterial activity with reasonably good
assurance marching across from five to ten days of
cefuroxine to ten days of anox/clavul anate; that these
reginmens were equally effective on a bacteriologic

perspective for the pneunococcus and for Haenophil us
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i nfl uenzae.
A cautionary note, however, was raised with

the recent publication by Hoberman in Peds |nfectious

D sease Journal this year, |ooking at the age-specific

activity of these shorter course treatnents. 1In this
particular study the investigators conpared three
doses a day, ten days of anobx and clavulanate to a
b.i.d. reginen that had a higher dose of anoxycillin,
| oner dose of clavulanate for ten days, and that sane
preparation for five days. Here are the doses of anox
and cl avul anate per kil o.

Cinical success rates at day-12/14 at the
end of treatnent that |ooked good, but when the
investigators drilled down to age-specific outcones,
they found that the 10-day b.i.d. reginen had
significantly better outconmes than the 5-day regi nen
for those children that were younger than two years of
age, and borderline better outcones for the children
who were two to five years of age.

Suggesting that we should probably be
careful with respect to age in looking at shorter
course treatnments. And | think that is ny takeaway
message from short course treatnent of acute otitis
nmedi a; that age may be a very inportant covariate in

determ ning anti bacterial activity.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

47

And finally, a study by Ellen Mndel --
again from the Pittsburgh Goup -- asking the
question, is longer treatnent beneficial, nore
beneficial than standard 10-day treatnent for acute
otitis nedia? And again, in a very well-designed
study where anoxicillin was given to three groups of
patients for the first ten days and then for the next
ten days the first group received an additional course
of anmoxi cillin. Thi s group went on to
anoxicillin/clavul anate and this group to pl acebo, al
in a double-blind design with about 90 patients in
each group

You'll notice as you' d hope, the effusion-
free states in all three groups were the sane at the
end of ten days of treatnment with the sane drug. But
there was significant inprovenent in both the
anoxicillin and the anox/clavulanate groups wth
respect to placebo over the 20-day outconme in this
st udy. Suggesting that perhaps in sonme children
| onger course treatnent may in fact, be beneficial.

|'mgoing to stop at that point and Bill, if
there are questions |I'd be glad to answer them or
nmove al ong, whichever.

CHAI RVAN CRAIG Yes, | think we're going to

need to nove on, and we'll definitely -- you're going
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to be around for a while and we'll get to the
guestions |ater on.

So | think we need to nove on to the
sponsor's presentation, and they wll have the ful
time that's allotted, which I think was an hour and
fifteen m nutes.

MS. da SILVA Thank you. Good nor ni ng.
" m Loni da Silva, program director for Regul atory
Affairs at Hof fmann-La Roche. This norning we will be
di scussing Rocephin™ as a single, IMinjection for
the treatnment of acute otitis nedia.

In this nmorning's presentation we will be
describing to you our clinical devel opnent program
whi ch consists of several studies: a pharnmacokinetic
study conducted in Iceland, two bacteriol ogic studies
conducted in the US., as well as five clinical
studies -- four of which were conducted in the U S.
and one in France.

You'll hear in our presentation this norning
that a single dose of ceftriaxone for the treatnent of
acute otitis nedia offers the follow ng benefits: a
favorabl e, phar macoki neti c, phar macodynam c, and
pharnmaceutic profile; also has bactericidal activity,
in vitro, as well as in vivo activity against the

t hree basic causes of pathogens.
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The possibility of increasing resistance is
m ni m zed due to PK properties and sustai ned duration
of bactericidal activity in the mddle ear fluids.

The ot her efficacy which we will show you is
conparable to that of standard treatnent as well as a
wel | -established safety profile. You also hear of the
advant ages of a single dose parenteral therapy, and
with a single dose there is guaranteed, 100 percent,
full course treatnent and conpli ance.

Parenteral preference has al so been shown
for a single | Mdose, therefore, a single dose of IM
Rocephin™ in the treatnment of acute otitis nedia
offers a significant addition to the armanentarium for
the treatnent of acute otitis nedia.

Qur presentation this norning will consi st
of three speakers. First we'll have Dr. Jerone Klein
from Boston University School of Medicine, Boston,
Massachusetts. Hs presentation | think, wll
conplenment Dr. G ebink very nicely with an overvi ew of
otitis media and its treatnents.

We'll then have Dr. Jeffrey Bluner from
Rai nbow Babi es and Children's Hospital from d evel and,
Chio, who will be discussing the pharmacoki netic and
phar macoki netic properties of ceftriaxone in acute

otitis nedia.
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And lastly, Dr. Jonathan Solsky from
Hof f mann-La Roche will be presenting our efficacy and
safety data of ceftriaxone in acute otitis nedia.

Dr. Klein, would you please conme to the
podi unf

DR. KLEIN. Good norning, colleagues. \%%
role this nmorning is to discuss selective aspects of
acute otitis nmedia and the role of the drug we'll be
di scussing, single dose ceftriaxone. Dr. Gebink's
di scussion was so conprehensive that you wll be
heari ng throughout the norning, corroboration of sone
of the data that he has presented. Fortunately, |
chose different slides so that they won't --

(Laughter.)

Dr. Gebink and | were on a program on one
occasi on where he was the third speaker who showed the
sane slide. And he pointed out that in M nnesota
that's an inportant point in continuing nedcal
education -- to show the sane slide three tines.

(Laughter.)

The diagnosis of acute otitis nedia is
increasing significantly over the past couple of
decades. These are CDC data that show for office
visits, the nunbers have increased from about ten

mllion for this diagnosis in 1975, to nore than 25
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mllion in 1990, and there are data that suggest that
that nunber is in excess of 30 mllion in the md-
1990s.

This is a disease of infants. The hi ghest
age-specific attack rate is six to 18 nonths, and so
the largest increment has cone in the group of
children I ess than two years, although the increased
nunber of office visits has been in the toddler age
and the school age children as well.

But the disease for the nobst part is a
concern to children and to parents in the first three
years of life. I f you' ve nmanaged to escape otitis
media during the first three years you won't have
problens thereafter, except for perhaps episodic
occurrences.

The reasons for the increnent remain |argely
unknown, but two features appear to be associ ated;
that is, the increased nunber of young children in
daycare, the large nunber of infections -- respiratory
infections that they encounter -- and because they are
otitis-prone during the first three years of life,
they get a cold plus otitis nedia.

It may be that access to care with increased
nunbers of patients in managed care progranms is al so

a reason for this increnent. Whatever it is, it is a
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| arge problem and the single nost frequent cause for
visits to pediatricians.

Dr. G ebink presented the pathogenesis in a
wi de sequence, and I'Il just reiterate that with this
diagram indicating that there probably 1is an
antecedent, viral, or allergic event that leads to
congestion of the nucosa of the upper respiratory
system and the nucosal blanket enconpasses the
eustachi an tube as well as the mddle ear.

| f that congestion is sufficient so that one
has obstruction at the narrowest portion of the
eustachi an tube, the isthnus, then the secretions that
are constantly being forned in the m ddl e ear have no
egress, they pile up behind, fill the mddle ear space
so that one now has a fluid-filled space, and
bacterial pathogens that are constantly in flux and
nove out when the eustachian tube is open, are now
trapped behind that obstruction, they multiply, and an
abscess ensues.

The role of the antimcrobial agent is to
sterilize that abscess and to produce clinical
resolution and to reduce the proportion of
conplications that may occur fromthis abscess in this
particularly inportant area in the skull.

In 1992 the |DSA-FDA guidelines were
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presented and fornmed the basis for many clinical
studies of acute otitis nmedia that have been presented
to the Food and Drug Adm nistration. Essentially
there are two conponents.

Onhe is the identification of the presence of
fluid in the mddle ear. If one has an air-filled
m ddl e ear space, that's not acute otitis nedia -- at
| east not at that tine. So it's inportant to identify
m ddl e ear effusion.

We believe that pneumatic otoscopy is an
i nportant conponent in identifying limted nobility of
t he tynpani c nenbrane or evidence that there is fluid
present as can be visualized by an air fluid | evel or
bubbl es.

For our study we included nore rigorous
criteria involving the instrunentation of tynpanonetry
and acoustic reflectonetry, but these need not be
incorporated into all trials. However, | think it
does lend an elenment where there are multiple
observers of objective assessnent.

The mddle ear effusion should Dbe
acconpani ed by an acute sign of illness that may be
specific as an ear sign, or may be non-specific. The
children may have ear pain, otalgia, or drainage,

otorrhea, or a perception by the parent of sone
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di m ni shed hearing or even verti go.

Non-specific signs -- and the asterisks
indicate the nore inportant ones -- are: fever* --
new onset; irritability*; lethargy; change in feeding
habits manifested by anorexia*, or vomting*, or
diarrhea. Sonme of themare relatively non-specific.

But it's clear that visualization of the
tynpanic nenbrane -- that is, just looking at a
tynpani ¢ nmenbrane -- is inadequate; that one needs to
have the identification of the dimnished nobility and
in fact, in the needle aspirate studies, to identify
the bacteriology of the contents of that fluid -- that
the col or of the nmenbrane was often not a significant
factor in determning whether it was bacterial or non-
bacteri al .

The expectation is that children with the
appropriate antim crobial agent, wi | resol ve
substantially in 48 to 72 hours, and that by 10 to 14
days after a 10-day course, or even a shorter course,
that those children will have significantly resolved
their clinical signs.

It's a subtlety as to whether there is pure
-- nmeaning all the signs have been conpletely
elimnated -- or whether they have been significantly

resolved, that would be identified by inprovenent.
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And in our study and those of others, pure
/i nprovenment at 14 days has been given as a sign of
drug efficacy.

It has been well docunented that superfici al
cul tures -- nasopharyngeal cultures -- are inadequate
toidentify the organismthat is present in the mddle
ear space. It is frequently sensitive -- that is, the
organismis present in the nasopharynx -- but it may
not be specific; there may be ot her pathogens present
as well.

So to identify the mcrobiology of acute
otitis nmedia it is necessary to do a needl e aspirate.
And subsequently, | wll be showing data that Dr.
G ebink's already presented, about double aspirate
studies. An initial tynpanocentesis to identify the
bacterial pathogen, and then at sonme tinme after the
onset of therapy, another tynpanocentesis to identify
whet her or not that fluid had been sterilized.

These data are gathered froma | arge nunber
of studies perforned during this period of tinme. The
figures are reasonably consistent throughout the
studi es, although there is a range that goes from 27-
52 percent for the pneunbcoccus, from 16-52 percent
for Haenophilus influenzae, but these are the two

maj or players. M catarrhalis is less, and there are
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some Goup A streptococci, staph aureus and other
bacteri a.

I n nost of the studies by usual
bacteriologic techniques, about a quarter of the
speci nrens do not have a bacterial pathogen present.
Now, PCR i s undoubtedly going to decrease this nunber
Exactly what PCR-positive, culture-negative neans, |
think we'll have to decide in the future.

But one may wuse enrichnent techniques,
direct plating, that would be nore precise in
identifying how many of these are non-bacterial.
Suffice to say though, we're dealing with pneunococca
and Haenophi lus -- non-Type O Haenophilus infections.

In the pre-antibiotic era many children did
resol ve, sonme acconpani ed by that abscess, putting
pressure on the tynpanic nmenbrane, central ischema
occurring, and then the nenbrane rupturing. Wth the
abscess contents being discharged the child had
resolution of the signs and synptons. And many
children either had that or had nyringotony to create
t hat incision and drai nage.

The nenbrane is very vascular and so it may
seal quickly as well, and one woul d have a renewal of
the signs and synptons of disease. But all children

didn't go on to dire consequences who had acute otitis
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medi a. But it was a frequent reason for
hospi talization. A quarter of the adm ssions to
Bel | evue Hospital for pediatrics in 1932 included
conplications of acute otitis nedia, be they
mastoiditis or other intracranial conplications.

Today, we don't see this pattern in the
United States. Mastoiditis in the general pediatric
or children's hospitals, is uncomon. W see about
one case ever couple of years.

However, in sone areas, they may be seeing
nmore, and those areas were devel opi ng countries where
patients do not have access to nedical care and
essentially they are living in a pre-antibiotic era or
there are selected areas in Europe where they have
chosen not to use antimcrobial agents. And they are
accepting a certain nunber of cases of mastoiditis.

The wi t hhol ding of antibiotics is a practice
in Holland, and as you read the studies that Dr.
G ebi nk nentioned by Van Buchem and col | eagues, there
are a couple of cases of mastoiditis that do occur.

In this paper from Germany by Hoppe in 1994,
he related the nunber of cases of mastoiditis that
were occurring in Tubigen, and the increased nunbers
as the practice of wthholding antimcrobial agents

becane nore prevalent in that community.
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So there is a trade-off if one chooses to
observe rather than treat initially, the diagnosis of
acute otitis media. And I concur with Dr. G ebink's
conclusion that acute otitis nedia is a treatable
di sease.

There are 13 drugs that are approved for the
i ndication of acute otitis nedia, and | presented them
in the order of the nunber of doses per day, ranging
from erythronyci n-sul fi soxazol e or pedi azole which is
adm nistered four times a day, to the newer
preparations -- cefixinme, ceftibuten -- one tinme per
day for ten days, or azithromycin, one per day for
five days.

Fromthe data that are presented to the Food
and Drug Adm nistration, they are safe and effective
and clinically there is no dom nant drug; that is,
they are all within the statistical |ikelihood of the
equi val ence.

However, t here are m cr obi ol ogi c
differences. Dr. Gebink presented these data in a
different -- in a bar graph -- but | think they are
conpelling and inportant to the story that we'll be
di scussi ng today.

These are double aspirate studies. The

initial aspirate is done before therapy, and that
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identifies the organism In this colum, these
children had a pneunococcus isolated. These children
had Haenophilus influenzae, non-typable strains
i solated, and they formthe denom nator.

Then either placebo or drug is adm ni stered
and two to seven days later another aspirate is
performed to identify either persistence or
sterilization of that mddle ear fluid. And here, the
numer at or i s persistence.

The placebo data identify that even in

bacteri al otitis media there is spont aneous
resolution. Mbdest in the pneunococcal otitides -- 19
percent -- so 46 of 57 ears with a pneunpbcoccus

isolated initially, 46 persisted. But interestingly
enough, in Haenophilus influenzae alnost half were
gone. Only 13 of 25 persisted.

| think this is corroborated in a way by the
anoxicillin data. As amoxicillin quite effective,
only eight of 136 strains persisted. In this case, if
there was non-beta-|actamse-producing strain of
Haenmophi l us i nfluenzae, only three of 23. But if it
was a beta-lactamase-producing strain, keeping the
beta-lactam ring of the susceptible penicillin, you
virtual ly have pl acebo.

So there was persistence in the mjority,
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very much as had been identified in the placebo,
corroborating, |I think, that point that anmoxicillin is
not going to work in those strains that are beta-
| act amase- produci ng, but those strains also have a
very high rate of spontaneous resol ution.

Cefaclor -- and Dr. Gebink identified the
data fromDr. Dagan as well -- the relatively nodest
benefit. Cefixime, simlarly, about 25 percent of
failures; better against Haenophilus influenzae.
Clarithromycin, excellent against pneunococci, not
agai nst Haenophilus influenzae -- at least in terns of
this m crobiol ogi ¢ endpoint.

Tri met hopri msul fa, reasonably good, but |
woul d be concerned today because of the high rate of
pneunococcal resistance in nost communities throughout
the United States, so | probably would not have put it
inthat first box of first-line drugs.

Ceftri axone, because of t he hi gh
concentrations achieved, this 1is single dose
initially, then the aspirate is perforned three days
later, uniform sterilization of the pneunobcocci and
Haenophi | us i nfl uenzae.

These data were gathered in the '80s before
there was a significant proportion of internediate or

resistant strains, and so we nust assune that all of
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t hese strains wer e suscepti bl e penicillins.
Neverthel ess, this parenteral agent -- the only
parenteral -- given as a single dose, uniformy

sterilized the mddle ear fluids.

In looking at nore recent data -- and Dr.
G ebink has presented sone data from the group in
| srael, and they're about the only ones who are
produci ng this valuable information -- here's even a
nore up-to-date slide, Scott.

And this is Dagan's data from | CAAC 1997,
and they don't address the ceftriaxone issue but they
don't address the penicillin-sensitive or resistant
i ssue when eval uated against anoxicillin, cefaclor,
and azithromycin for penicillin sensitive strains
identified as less then .1. So the resistance
i ncludes the internedi ate resi stant category.

Neverthel ess, there is a trend in this dual -
aspirate study to nore failures in the penicillin-
resistant category, and this is anplified in the
cefaclor group where nore than half failed to
sterilize the mddle ear fluid at three days.

For azi thronycin t he standard was
azithromycin-sensitive or resistant, and as you can
see, azithronycin is excellent for the sensitive

strains but not for the resistant strains.
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In looking at those children who had
Haenophi | us i nfluenzae, anoxicillin failed in nine of
33; six of the nine were beta-I|actanmase-producing
strains, and so failure would have been expected,
cefacl or about 50 percent; azithromycin actually, a
majority of the strains persisted at the 3-day period.

So the technique of dual-aspirate is a very
val uable one in providing us information about the
ability of a drug to achieve concentrations at the
site of infection and sterilize that mddle ear fluid.

Mar chese has presented data very simlar to
the information that Dr. G ebink presented; that if
you achieve sterilization of the fluid, that you wll
have clinical success in the '90s. There probably are
a few where there's a concurrent viral infection where
you may not have a clinical resolution because of the
ot her el enment.

If you have failure, you still may get 60
percent resolution because of other elenents of the
resolution that may occur. So that these data are
inportant | think, in conparing drugs and assessing
their efficacy. W need nore data obviously, with the
newer and nore resistant strains.

There is no perfect antimcrobial agent for

acute otitis nmedia. | think the list that Scott gave
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based on the CDC working group in the spring is a very
reasonabl e one about dealing wth initial therapy and
then failures. And nost pediatricians would concur
that in the sinple, unconplicated, initial case,
anmoxicillin remains the drug of choice. But we do
need backups.

But t here are [imtations in t he
antimcrobial spectrum Amoxicillin as noted, is
bet a-| act amase susceptible, so for those Haenophil us
or Moraxella, then the small nunber of themthat wll
not resolve spontaneously and require an effective
drug, anmoxicillin wll fail.

Trimethoprimsulfa, as is true for all the
sul fonam des, would be ineffective for a Goup A
streptococcal otitis nmedia. Cefixinme and ceftibuten
woul d not be effective for intermedi ate or resistant
pneunobcocci, and you' ve seen the data about macrolides
and their failure to sterilize mddle ear fluids which
Haenmophi l us i nfluenzae is the pathogen.

Di arr hea i's a concern with
anoxi cillin/clavul anate, though the new fornulation
appears to have decreased the proportion of children
who have diarrhea. | have had a couple of patients
who have had St evens-Johnson Syndronme, and these are

hand-wri ngers when you happen to have a patient for
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whom you have no therapy.

There's no way except waiting out this
nmucosal and skin disease. And cefaclor had this
i nteresting serum sickness-like reaction that appears
to be unique to this agent.

It's clear that for working famlies, ora
dosages need to be no nore than two a day; that
adm nistering drug in the daycare center or schoo
becones problematic. And so the three or four tines
a day preparations are |ess favored.

Sone of the better drugs -- cefpodoxineg,
cefuroxinme axetil, and even clarithromycin -- have
problens of palatability. So why add a 14th agent?
First, it will be the first parenteral agent -- it is
the only parental agent.

Second, it does have the capability against
the three maj or pathogens. It can achieve, as wll be
-- the docunentation will be given to you by Dr.
Blumer -- that the high concentrations should
enconpass the currently identified penicillin
resi stant pneunococci. Being beta-lactanmase stable,
it also is effective against the Mraxella and
Haenophi | us i nfl uenzae.

So the high concentrations of drug in the

m ddl e ear, uniformy eradicates the comon bacteri al
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pat hogens as was identified in the Howie data fromthe
'80s, and we speculate that it wll include the
resistant strains also, because the concentrations
shoul d be above current MCs for resistant strains.

In nmy usage, off-label now, the conpliance
issue is a major reason for considering the drug
There are sonme children who struggle with oral
medi cations, who have difficulty with two to four
times a day, 10-day oral reginens.

There's sone parents who becone frustrated,
angry, feel guilty if they don't conply with the 10-
day oral reginen. There are sone children who are
vomting or who are ill and won't tolerate an ora
medi cation. So a single dose parenteral is a child
i ssue and a parent issue in terns of satisfaction of
our CONSuners.

The safety profile | think, is not an issue.
Singl e dose admi nistration has been used effectively
by pediatricians for nore than 13 years. But there
are a couple of points that should be added to this
slide that may be applicable to specific popul ations.

| work in an inner-city hospital; many
famlies are dysfunctional, honel ess, live in
shelters. They are not able to conply with a 10-day

oral reginmen that requires twice a day or three tines
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a day admnistration. For me, it's an inportant
availability of a parenteral agent that | feel
confortable with, to give themthe drug in a single
dose.

In addition, there will be some children who
you are less confortable with about otitis nedia; who
are running high fever. You' re concerned about a
potential that is beyond that of mddle ear infection,
and for those children wth a high serum
concentrations achi eved and the high concentrations in
body fluids and tissues, is a |level of confort to the
physi ci an as wel | .

| will stop at this point and turn to Dr.
Jeffrey Blumer who wll present sonme of the
phar macoki neti cs and al so corroborate sone of the data
presented by Dr. G ebink.

DR. BLUMER M. Chairman, nenbers of the
advi sory panel, and honored guests, good norning.
|"ve been asked to talk a little bit about the
phar macoki neti ¢ and phar macodynam cs of ceftri axone as
they relate to otitis media. To do that, | think it's
i nportant to understand sonme of the key issues that
are involved 1in decisionmaking and therapeutic
treatment of otitis nedia.

First of all, within the context of this
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infection our treatnment is enpiric. Unli ke many
infections where it is common to culture patients and
make decisions or nmake ultimate decisions based on
those culture results, with otitis nedia our treatnent
remains enpiric and therefore we need to nmake our best
guess as to what the pathogens involved are, and take
our best guess as to what the susceptibility patterns
of those pathogens are, and go ahead and treat.

As Dr. G ebink alluded, there's an overall,
very high, spontaneous cure rate with this illness;
however, the spontaneous resolution rate varies with
the pathogen, and it's the pathogen that we're nost
concerned about, the streptococcus pneunoni ae, which
is nore likely to cause systemc illness, that is
| east likely to resol ve spontaneously.

In conjunction will all this, when parents
bring their children to the pediatrician or general
practitioner with signs and synptons of acute otitis
nmedia, there's a sort of an expectation that they wll
recei ve therapy, that they will receive treatnent.

So that in our current environment, in our
current health care environnment where cost becones a
maj or driving force in antibiotic selection, we have
a drug like anoxicillin which has been used now, for

more than two decades, we understand that it's safe
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and it remains three to six times | ess expensive than
the other oral antibiotics.

And for these reasons as wel|l as sustained
effectiveness, it remains a drug to be considered for
the acute, unconplicated case. However, in this sane
health care environnent, we have no alternative at the
present tinme for the children who can't tolerate al
medi cation, who cone in vomting, or whose famly
situation is such that they cannot conplete a full
course of oral therapy.

Now -- and | apol ogi ze for show ng the sane
slide -- | think you shoul d have had sonme copyright or
sonething on this. But | think that we're certainly,
in sonme ways indebted to Dr. Craig and his coll eagues
for hel ping synthesize the clinical, bacteriologic and
mechani stic aspects of the treatnment of otitis nedia,
to help us try and understand what the determ nants of
success may be.

This slide, as Dr. G ebi nk showed you, | ooks
at a synthesis of data referring to streptococcus
pneunoni ae, which are in the open synbols, and
Haenophi | us i nfluenzae in the cl osed synbols, | ooking
at three different classes of antibiotics: the beta-
| actans, the macrolides, and trinmethoprimsulfa.

On the Y axis is plotted bacteriol ogic cure,
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and this is a conpendium of studies from the
[iterature. On the X axis is the tine of the dosing
interval, or percent of the dosing interval -- so
obviously that varies fromdrug to drug -- that the

concentration is above the MC for the infecting

pat hogen.

This is based on plasnma concentrations or
serum concentrations. And what you'll see is, if you
can maintain concentrations -- and this rel ates back

to the nechanisns of actions of these drugs --
certainly for beta-lactam antibiotics we know that
these are tinme-dependent killers. So it's tinme above
M C that we associate with clinical efficacy.

It appears that in otitis nedia, the
macrol i des and trinethoprimsulfa work the sane way.
So again, if we can maintain concentrations in the
pl asma and by inference, in the mddle ear fluid --

because this is going to be equilibrium process of

sorts -- above the MC for about 60 percent of the
dosing interval, we'll begin to approach 100 percent
cure.

Now, we can look at this with respect to
m ddl e ear fluid concentrations thenselves, and here
we've plotted, wth the sane kind of grouping,

bacteriologic cure versus peak mddle ear fluid
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concentration over MCratio. And once again, if we
have a ratio greater than ten we can begin to approach
100 percent cure.

So this is the clinical, bacteriologic,
mechani stic paradigmin which any drug being used for
otitis nmedia has to be evaluated. Now, as a
pharmacol ogist, | think with a nmenu of 13 or 14 drugs
to choose from we have to have sone criteria to make
decisions. And | would argue that there are basically
three types of determ nants of effective therapy.

There are pharmacokinetic determ nants,
phar macodynam c det er m nant s, and phar maceutic
det er m nant s. If we can identify a drug that has
favorabl e characteristics in each of these areas we
Wil | by definition, have effective therapy.
Phar macoki netics of course, describes what the body
does to the drug -- the process of absorption,
di stribution, netabolism and excretion.

Phar macodynam cs deals with how the drug
wor ks, what its safety profile is, what its mechani sm
of action may be. Pharmaceutics is the fornulation,
the palatability that you' ve heard di scussed before,
the presence of inert ingredients.

Now, we can begin to | ook at what are the

ideal qualities in each of these areas for a drug to
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treat otitis media. Pharmacokinetically we're |ooking
for a drug with a long half-life. Half-life
translates directly into dosing frequency, and of
course the longer the half-life, the less frequently
we need to go to the drug.

We want this drug to penetrate through the

site of infection -- inthis case, into the mddle ear
-- in concentrations that wll inhibit bacterial
replication and ideally, to kill the bacteria. And at

the same tine we want to avoid any drug netabolismand
we want to avoid any renal elimnation by secretion as
opposed to filtration because those are two sites of
drug-drug interactions.

Many of the children that we're treating for
otitis nmedia today have chronic illnesses and require
chroni c therapy. The last thing we want to do is
introduce a drug for an inner current infection that
throws their bronchodilator or their anti-convul sion
t herapy all out of whack.

Phar macodynam cally, ideally we'd like a
bactericidal agent. W'd like a drug that can go in
and kill the bacteria. Many of the patients that
we're treating today are either absolutely or
relatively imune conprom sed; however, in imune-

conpetent patients this is probably |ess inportant
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that the beta-|actanmase stable.

Bet a-| actamase remains one of the nost
i nportant nechani sns of resistance and therefore we
want to select anong those drugs that are stable to
this particular degradation pat hway.

And of course, we want these drugs to be
safe. Safety has to be defined not only in terns of
an absence of mmjor organ system side effects, but
al so we want a drug that has a | ow inci dence of rash
and gastrointestinal side effects. None of us like
nmot hers bringing in big garbage bags full of diapers
into our offices and say, see what you did. So this
is sonmething that has to be considered as we're naking
drug sel ection.

Pharmaceutically, we'd |like these drugs to
be available in liquid formnulations. W need
pediatric formulations and we're fortunate today that
nost of the drugs that were discussed previously,
i ndeed are available in pediatric formulations. But
they  nust be palatable to young children.
Pal atability is one of the mmjor determ nants of
conpliance in our patient population, and this is one
area where we have a lot of conflict between parents
and their children.

The drugs al so have to be able to be given
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with food and unfortunately, this where data is
lacking. | don't know of any data that tells us about
the effects of Happy Meals or Fruit Loops on the
bi coavailability of any of the antibiotics that we use.

And finally, we need a dosing regine that
assures conpliance, and in 1997 and for the
foreseeable future, that neans once or tw ce a day
dosi ng.

Now, because we're going to focus on a
parenteral agent today, the pharnaceutical aspects of
this beconme nuch less inportant. But | think as we
eval uate drugs in general, this is a major paradigm

Now, noving to ceftriaxone, the subject of
our discussion, this is a drug that we're very
famliar with. W have about 13 years of experience
with this in pediatric patients, treating both
noderate to severe infections. It is currently one of
the drugs of choice for treating bacterial nmeningitis,
and has had extensive use in the outpatient departnent
in the managenent of presunmed bacterem a in infancy.

Despite this relatively extensive use over
a long period of tinme, we've seen little resistance
devel oped to this drug, and | think that's been of
val ue.

I'"d like to now | ook at the pharnmacokinetic
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and pharnmacodynam ¢ aspects of this drug as they
relate to otitis nedia. Certainly, ceftriaxone has a
uni que pharmacokinetic profile and this does predict
its effectiveness in treating acute otitis nedia.

| think this is best shown in a study that's
been recently conducted in Iceland where a group of
about 48 patients who were undergoi ng tynpanotony tube
repl acenment were given a single, intranmuscul ar dose of
50 ng/ kg of ceftriaxone, and then they had serum and
m ddl e ear fluid sanples taken at varying tinmes after
the dose -- up to 48 hours.

What you can see here is, the serum|evels
are quite high and showing elimnation half-life of
about six hours -- and I'll show you that in a nonent.
The mddle ear fluid |levels seemto peak in about a
day, and the half-life in the mddle ear fluid based
on this slope seens to be nuch | onger.

In fact, if we | ook at these pharmacokinetic
paraneters in this patient group, you'll see that the
peak plasma concentration is 171; however, the peak
m ddl e ear fluid concentration is 35. |If you reflect
t hat concentration back to sonme of the M C val ues that
we' ve heard earlier, where resistant pneunococci have
M Cys of about 1 mcrogramim, you can see that we

exceed that handily.
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The tinme to peak i s about an hour-and-a-hal f
after the M dose in the plasma, and 24 hours after
the IMdose in mddle ear fluid, and the half-life in
serumis six hours in contrast to 25 hours in mddle
ear fluid.

To synthesize this kind of data together we
can reproduce this mddle ear fluid concentration tine
curve and extrapolate it out to seven days based on
the pharmacokinetic pattern -- the first order
elimnation that we'd expect for this drug.

And we can see that for penicillin
suscepti bl e pneunbcoccus, Haenophilus influenzae,
Moraxel | a catarrhalis, we've maintained concentrations
in the mddle ear fluid, above the MC for sonewhere
bet ween si x and seven days, and even for the resistant
or non- suscepti bl e strains of strept ococcus
pneunoni ae, we've nai ntai ned concentrations above that
for about four or five days.

Now, when we integrate this kind of data
with what we know about the killing mechani sm of
ceftriaxone -- and these are ceftriaxone Kkilling
curves that are generated with concentrations that are
twce, four tinmes, and eight times the MC. So for
the nobst resistant organism it would be sonewhere

between 8 and 16 m crograns/m .
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You can see that indeed, ceftriaxone is a
ti me-dependent killer -- it's irrespective of dose.
Renmenber that at about an hour-and-a-half we get
m ddl e ear fluid concentrations that begin to approach
these M Cs and exceed it, and it | ooks as though by 12
hours we've had at least a 3-log kill of organisns.
So even before we've peaked in the mddle ear fluid,
we coul d expect to have a 3-log kill of the organisns
present in there.

When you |l ook at this then, in terns of the
pat hogens that are involved -- and again, here are the
MCs for penicillin susceptible, internediate, and
resi stant pneunococci, Haenophilus influenzae, and
Moraxel la catarrhalis -- the maxi mum m ddl e ear fluid
concentration to MC ratio, which we again thought
needed to be greater than ten, is indeed nuch greater
than ten for all of these -- at worst, three-and-a-
half tinmes greater -- and at the tine above the MC
exceeds 100 hours for all of these organisns.

Movi ng to pharmacodynam cs, we know that
ceftriaxone is characterized by the potent activity
agai nst the three mmjor pathogens that cause otitis
media, and it has maintained this potency wthout
adversely affecting mcrobial ecology despite its

wi despread use, both in inpatient and outpatient
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settings.

Now, over the years -- and this is data from
1987 through 1996 for a nunber of pathogens -- | think
it's inportant that as wth other beta-lactam
antibiotics, there has been gradual, sort of MGC
creep, if you will -- gradual changes in MC -- but
even today, the MCs for pneunococcus and for these
ot her organisns, are well below the concentrations
that we expect to achieve in any body cavity wth
currently recomended doses of ceftriaxone.

|"ve included the data for Neisseria
meningitis on this slide because one of the concerns
that we all have is that this is a drug that we
commonly wuse for bacterial mnmeningitis. It would
certainly appear t hat both  pneunbcoccus and
meni ngococcus have retained their susceptibility to
ceftriaxone and woul d be expected to continue to be
effectively treated with this drug, even in current
ci rcunst ances.

The sane kind of information is avail able
for gramnegative enterics, although | don't have a
slide to showyou. It's very clear that the M Cs have
been relatively stable for nost of the gram negative
enteric organi snms throughout this sanme tine period.

Now, | ooki ng at activity agai nst
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pneunococcal isolates, a majority of which were mddle
ear fluid isolates, these are relatively current data
from three different studies |ooking at penicillin
susceptible, penicillin internediate, and penicillin
resi stant pneunococci .

These ceftriaxone and M Cs again, seemto
peak out at one to two, and we heard this norning that
the expectation is that it's not likely that we're
going to see these organi sns have M Cs nuch greater
t han ei ght.

And in fact, in talking to ny coll eague Dr.
Jacobs, it appears that this range of MCs is the very
sane range he saw back in South Africa when he first
identified these penicillin resistant pneunococci back
in the |ate 1970s.

So there seens to be sone stability in the
prediction that we're not going to get MCs of 100 and
1,000 seemto be holding true, at |east at the nonent.

Wel |, what about this issue of resistance,
because obviously, that's a concern that we all have,
and it is indeed a global issue. It is not an issue
related to a single drug and in fact, we cannot rel ate
the resistance we're seeing in the environnent to any
single drug or its introduction.

It's certainly a natural phenonenon that can
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be intrinsic to the organismor it can devel op through
mut at i on. Clearly, this is a conplex, scientific
phenonenon that has to do, not only wth the
envi ronment which the organism are grow ng, but the
ki nds of selection pressure that we may exert through
our use of antibiotics.

However this occurs, it has clinical
inplications, and these clinical inplications are
i nportant because it requires that we take these
changes in antimcrobial susceptibility into account
as we prescribe antibiotics.

At the present tine, all three of the
pat hogens that we associ ate as maj or pat hogens causi ng
otitis nmedia show resistance. There is beta-I|actanase
producti on anong Haenophilus influenzae and Moraxel |l a
catarrhalis and Dr. G ebink showed you. W see the
penicillin resistance due to altered penicillin
bi ndi ng proteins anbng streptococcus pneunoni ae.

However, this resistance is exacerbated by
sone of the things that we do routinely. It's
exacer bated when we use ineffective antibiotics; it's
exacerbated by poor conpliance practices; and it's
exacerbated by the presence of sub-inhibitory
concentrations that may be present during inadequate

troughs with all therapy where we're giving nore than
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one dose a day.

This selection process is obviously,
influenced by the MC of the organism or its
susceptibility, t he phar macoki neti cs t hat we
di scussed. So that in wvitro, sub-inhibitory
concentrations can |ead to the energence of
resi st ance. In vivo, what we see are resistant
organi sns energe in the presence of sub-inhibitory
t roughs.

So that given this paradigmit woul d appear
nmore likely that short-term exposure to a highly
potent antibiotic is less likely to select for this
resistant than the intermttent exposures that we see
with all therapy. And obviously, this is going to be
exacerbated by the poor conpliance that's often
typical of clinical settings.

Now, is there any data to suggest that this
is in fact, true, and how does this roll itself out?
And there's a variety of different sources we can draw
on to begin to put this together.

W have sone experience that shows sone
contrasts at |least, that may provide a | esson for us.
here we have penicillin resistant, pneunococcal
patterns in Europe where there appears to be a

correlation between antibiotic use and the npde of
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admnistration in particular, and the energence of
penicillin resistance.

So when we | ook at countries that have very
high levels of resistance, those like Spain and
France, they have nmassive use of oral antibiotics,
very poor treatnment conpliance, and high | evel use of,
particularly oral cephalosporins, and to a |esser
extent, oral penicillin.

In contrast, we have a country like Italy,
very cl ose nei ghbor to these two, where there a very
| ow incidence of penicillin resistant pneunpcoccus.
Here they have a relatively, much |ower use of ora
antibiotics. They tend to favor the use of injectable
antibiotics for things that we woul d often never even
consider injectable antibiotics -- in particular, the
third generation cephal osporins. So that's one
correl ation.

One of the other things that's been done --
and this is a study that you'll see shown in several
ways -- but one of the studies that was perforned in
looking at otitis mnmedia was a study conparing
ceftriaxone and anoxicillin/clavul anate, and 1'd |ike
to di scuss one aspect of it with you.

This was a random zed, conparative tria

conmparing these two drugs -- that is, a single, 50
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mg/ kg dose of ceftriaxone versus ten days of
anoxi cillin/clavul anate -- perfornmed by Dr. Cohen and
hi s col | eagues in France.

It's inportant to recogni ze that the dose of
anmoxi cillin/clavul anate here is twi ce the dose that we
reconmend in the United States. So they were using 80
nmg/ kg of amoxicillin per day.

And as part of this study, otitis nedia was
di agnosed based on the signs and synptons that Dr.
Klein shared with you using Dr. Paradise's paradi gm
that fromthe group in Pittsburgh. And these patients
has nasopharyngeal swabs taken before and after
t her apy.

So you can see there were 247 patients in
the ceftriaxone group; 250 patients in the anmoxicillin
group. They received their therapy and then ten days
after the start of therapy they had another swab
taken. So for the ceftriaxone group that was ten days
after their shot; for the anoxicillin/clavul anate
group that could have been on the |ast day of therapy
or at nost, two days |ater

What you can see with this is, from the
three maj or pat hogens, was t hat
anoxi cillin/clavul anate was much nore effective, or

apparently so, in decreasing the rate of col oni zati on,
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bot h for pneunbcoccus and Mraxella catarrhalis. But
remenber the difference in tinme between treatnent and
taking this [ ast swab.

However, when you |l ook in particular, at the
makeup of these bacterial populations, there's certain
things that do show up. There were no differences
bet ween the before and after treatnent makeup of the
Haenmophi l us influenzae population or the Moraxella
catarrhalis popul ation. But anong the pneunobcocca
popul ations it was very clear that there was a
relative enrichnment in penicillin non-susceptible
strains after anoxi cillin/clavulanate treatnent
conpared to ceftriaxone treatnent.

Nevert hel ess, when we try and say, well what
inpact did this have on patients, the answer was |
t hi nk somewhat reassuring. And that is, that even
after therapy there were no nore patients that had
resistant organism they were carrying than prior to
the start of therapy. So we didn't suddenly see a
group of patients cone on the scene who now are
carrying nore resistant organi sns.

Again, we have to take into account the
difference between the tine that therapy was stopped
and the tinme these sanples were taken in the two

groups, but we certainly don't see any increase in the
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nunber of children carrying resistant organi sns.

Lastly, one of the concerns that we do have
is that this is a drug that's sonetinmes used for
serious infection, and of course the place that we see
serious infections have their origins in nmany cases is
t he gut. So what inpact does this kind of therapy
have on gut flora?

And it's very clear, first of all, that
ceftriaxone has no inpact on anaerobic flora in the
gut, and that's been | ooked at in a nunber of cases.
Anong t hose patients who have measur abl e
concentrations of ceftriaxone in their stool after an
| M dose, and that's roughly 50 percent of patients,
it's very clear that the aerobic flora is eradicated
very quickly -- within 24 hours -- and wth that
eradi cati on we see an increase enrichnment in Candida
and enterococci .

However, with continued therapy wth
ceftriaxone -- and unfortunately we don't have any
data where ceftriaxone was stopped after the first
dose and no nore were given -- but with continued
t herapy where this has been | ooked at, by day 3-10,
the recovery of normal flora has re-established
itself.

And even though there are resistant
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organi sns present for a week after the end of therapy,
by two weeks after the end of therapy, the pre-therapy
susceptibility pattern has re-established itself. So
t here appears to be no long-lasting inpact on G flora
associated wth ceftriaxone use as well.

W' ve heard a | ot of discussion this norning
about resistance, and obviously that's a major concern
of ours, but as a pediatrician |'mal so concerned that
we don't |ose sight of the fact that there is not --
that treatnment failure is in fact, not synonynmous wth
resi stance; that there are other factors that cone
into play.

And | think this was best illustrated by a
study reported from Rochester by M chael Pichichero
and his El mwod Pediatrics Goup which is a private
practice group in Rochester. They |ooked at a group
of children who are comng for their very first
epi sode of otitis nedia, and they did tynpanocentesis,
and conpared that to a group of patients who had
either persistent disease, disease that hadn't
resol ved, or patients who had either three episodes in
si x nmonths or four episodes in a year.

The results are very interesting. First of
all, the bacteriology is very nuch the sanme so the

rank order of pathogens that they saw didn't change
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whether it was their first episode, or their second,
or third, or fifth, or unpteenth episode.

There was however, a relative enrichnment in
resistant organisns in these patients with persistent
or recurrent disease. So nore penicillin resistant
pneunococci , nor e bet a- | act anase pr oduci ng,
Haenophi l us i nfluenzae, etc. And it would be hard to
tell with Mraxella since virtually all of them are
bet a- | act amase producers.

Nevert hel ess, what they showed was that oral
-- in their practice they were seeing a treatnent
failure rate approaching 20 percent, and this was a
t reat ment failure rate W th anmoxi cillin.
Nevert hel ess, nost of the m ddle ear organisns that
they cultured in patients who failed, were susceptible
to the original antibiotic prescribed.

| think that's an inportant findi ng because
that tells us sonething about other factors that have
to be considered. There are clearly other biologic
i ssues that we need to learn about in order to fully
understand why sonme children respond and other
children don't respond to an antibiotic therapy that
we woul d expect to be effective.

The other thing that's inportant is -- it's

certainly in develand and apparently in Rochester and
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other places -- it is not uncomon to say if a child
didn't respond to ten days of therapy with amoxicillin
we went ahead and gave them another ten days of
therapy. And this too, was tried in this Rochester
study with less than a 30 percent response rate.

So it appeared on this basis, that
successful treatnent with an antibiotic requires two
t hi ngs. It required that we have activity against
bet a- | act anase producing organisns, and it required
that we achi eve concentrations in the mddle ear fluid
that would be effective against all the likely
pneunococcal pathogens that we woul d find.

So how did ceftriaxone fit inwth all this
resi stance paradi gmthat we've di scussed this norning?
Well, it is quickly bactericidal in the mddle ear
fluid, even for resistant pathogens; conpl ete
conpliance with therapy is assured because we see this
after a single dose.

W don't achieve any of these sub-
bactericidal trough concentrations, however, we do
have persistent bactericidal concentrations in the
m ddl e ear for a nunber of days after the first dose.
And therefore, we're in a situation where we're | ess
likely to see selection of resistant strains.

Just to reiterate this, reproducing again,
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that mddle ear fluid concentration versus tine curve,
again, the tinme above the MC seens to be linked to
bacteriologic efficacy and we have that versus
virtually all of the pathogens we're likely to see.

And when we conbine that data with the
killing, it's likely that even before the drug has
fully peaked in the mddle ear fluid that we wll see
nore than a 3-log kill; such that even when the drug
concentration in that departnent falls bel ow the M Cs,
there won't be any organisns left there to select for
resi st ance. And we're not going to achieve sub-
inhibitory concentrations at a tine when there are any
organi sns | eft.

To conpare and contrast ceftriaxone -- the
node of therapy being proposed -- to what we see with
oral agents, we have a drug, ceftriaxone, that's
effective against all three of primry pathogens,
where as you heard, sone of the oral agents have a
varying activity here.

It is beta-lactamase stable which is not
true for all of the oral agents, and certainly
effective agai nst many of the resistant pneunococcal
isolates. It requires only a single dose conpared to
mul ti pl e doses of oral agents.

And conpliance because of this single dose
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therapy is assured, whereas conpliance is variable
with oral agents depending on the nunber of doses and
days of therapy that's required to cure the patient,
as well as the ability of famlies to actually get the
drug.

W're not going to be troubled by sub-
i nhibitory concentrations of drug, and the exposure of
G flora is short, whereas it's very prolonged with
our oral therapy.

So to bring this back in conclusion, to the
phar macoki netic, pharmacodynam c, and pharnmaceutic
paradi gm that we started this discussion with, it's
very clear that «ceftriaxone fulfills all t he
phar macoki neti ¢ characteristics we were | ooking for,
all of the pharmacodynam c characteristics we were
| ooking for, and those pharmaceutic characteristics
that could be pertinent to a drug that can be
adm ni stered parenterally.

|'"d like to finish here and turn over the
di scussion to Dr. Jonathan Sol sky who will present
sonme of the clinical trials data in support of this
SNDA. Thank you.

CHAI RMAN CRAI G I'd like to remnd the
sponsor there is about 17 left of your tine.

DR. SOLSKY: Good nor ni ng. Today | wll
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present the data from our clinical and bacteriol ogy
trials that denonstrate clearly the favorabl e efficacy
and safety of a single dose ceftriaxone, given as an
IMinjection in the treatnent of acute otitis nmedia in
chi | dren.

In total, our database consists of 2,450
patients; 1,350 of whomreceived ceftriaxone. Thus,
this supplenental NDA represents one of the |argest
dat abases on this indication presented to the Anti-
I nfective Advisory Comm ttee.

The rationale for the clinical devel opnent
program for Rocephin™ in this indication, was based
on a clear need for parenteral therapy in the
treatnent of acute otitis media. Exanples of this may
include infants and children unable to tolerate oral
t herapy, patients at risk of pneunopcoccal infection,
as well as addressing the problematic i ssue of |ack of
conpliance resulting in msuse with nulti-dose, nulti-
day, oral therapy.

In vitro and in vivo trials clearly show
that the superior bactericidal activity against the
t hree nmaj or causative pathogens of AOM Due to its
uni que pharnmacokinetic properties, sustained high
concentrations are achieved in the mddle ear fluid,

effectively exceed the MCGCy,s for even resistant
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pat hogens for several days.

Thirteen years of use has denonstrated its
excel l ent safety profile in the pediatric popul ation.
Furthernore, a single dose of |IM Rocephin™ assures
guaranteed, full course treatnment and conpliance.

Qur clinical devel opnent program consi sted
of two bacteriology studies and four clinical studies
in the US. O these six trials, one of the
bacteriol ogy studies and three of the clinical studies
were investigator-initiated. The remaining two were
Roche- sponsored, nulti-center trials. Supportive data
cones fromone multi-center study conducted in France
and the pharmacokinetic study that Dr. Blunmer has
presented the data from

I"d like to nowturn to the two bacteri ol ogy
studies. These studies denonstrate that ceftriaxone
exhibits bactericidal activity against the three najor
pat hogens of acute otitis nedia. Furt her nor e,
effectiveness against penicillin-resistant strep
pneunoni ae and bet a-| act anmase produci ng strains of H.
i nfluenzae and M catarrhalis, were observed.

The conparative bacteriol ogy study was an
open-1| abel, random zed study conducted by Dr. Howie in
Gal veston, Texas, between 1991 and 1994. The study

was primarily designed to evaluate the bacteriol ogic



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

92

etiol ogy and bactericidal efficacy of a single dose of
Rocephin™ given at 50 ng/kg up to one gram in
conparison to a conbination regine of CR-bicillin,
single shot given IM followed by a 10-day course of
trimethoprimsulfa given orally.

As part of the wunique double-tap study
desi gn, tynpanocentesis was perfornmed in all
patients, not only at baseline but also at day-2 to 3.
Patients were enrolled with the diagnose of acute
otitis nedia between the ages of six nonths to three
years. The primary efficacy outcone was bacteriol ogic
eradi cation at day-2 to 3.

Two- hundr ed- and-t hree patients were enrol |l ed
in this trial; 154 receiving ceftriaxone and 49
receiving the conparator. At baseline, the results of
t he tynpanocentesis culture revealed that 84 of the
154 patients who received ceftriaxone had one of the
t hree maj or pat hogens of AQV

In the ceftriaxone group, the repeat tap
done at day-2 to 3 reveal ed 100 percent eradication of
strep pneunoni ae, Haermophi lus influenzae, and
Moraxella catarrhalis, i ncluding beta-I|actamase
positive strains.

On the repeat tynpanocentesis done at day-2

to 3, four additional patients on ceftriaxone had new
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isolates grow out on culture. Thus, of the 87
patients on ceftriaxone assessed at day-2 to 3, 95.4
percent had bacteriol ogic cure.

O the four patients who had bacteriol ogic
failure, none of them had persistence of the baseline
pat hogen. O the four bacteriologic failures in the
ceftriaxone group, three were new i nfections at day-2
to 3, not present at baseline of M catarrhalis. In
the fourth case the patient had H influenzae and
strep pneunoniae isolated at baseline, which was
eradicated at day-2 to 3, and now had a super
infection of M catarrhalis.

After consultation with the FDA we initiated
a second bacteriology study that was nor e
geographically diverse to augnent the bacteriol ogy
data that we had already collected. This study was an
open-| abel, prospective, non-conparative trial of
single dose ceftriaxone given at 50 ng/kg up to one
gram|IM conducted at six centers in 1996.

Tynpanocentesis was to be perfornmed at
baseline in all patients and as indicted in the
protocol, had to be repeated if the patient was
assessed to be a clinical failure. Children fromsix
months to six years of age were enrolled in this

trial, who had a diagnosis of acute otitis nedia.
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The primary efficacy outcone was presuned
bacteriol ogi c eradi cation based on clinical outcone at
week-2. At baseline, 79 of the 108 patient enrolled
had 100 isolates grow out on culture. The
di stribution of baseline pathogens was 43 percent step
pneunoni ae, 39 percent Haenophilus influenzae, and 18
percent Moraxella catarrhalis.

Approxi mately 23 percent of +the strep
pneunoni ae was penicillin-resistant, while 40 percent
of Haenophilus influenzae was bet a-1actanase positive,
and virtually all of the Mraxella catarrhalis was
bet a-| act amase positive.

At week-2, of the 79 patients w th pat hogens
i sol ated at baseline, 82.3 percent were found to have
a cure; that is, conplete resolution of signs and
synptonms of acute otitis nedia. The presuned,
m cr obi ol ogi c eradication of the baseline pathogens
based on clinical outcone, shows cure rates of 81.4
percent of strep pneunoniae, 82.1 percent for
Haenophi | us i nfl uenzae, and 66.7 percent for Mraxella
catarrhalis.

For the penicillin resistant and penicillin
susceptible strains of strep pneunoniae, presuned
eradi cation rates of 60 percent and 87.9 percent were

observed. For the beta-|lactanase positive strains of
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Haenophilus infl uenzae, 83.3 percent pr esuned
eradi cation was seen. And for beta-|actanmase positive
strains of Morraxella catarrhalis, 64.7 percent.

In summary, of the 79 patients with baseline
i sol ates, overall, 82.3 percent were presuned
bacteriol ogically eradi cated based on clinical outcone
at  week- 2. At the end of this 4-week study 36
patients were assessed as clinical failures, and as
stipulated in the protocol, were to have a repeat tap
done.

However, only four of the 36 patients
actually had a followup tap. This reflects the
realities of clinical practice. And nmajor reasons for
why these taps were not done was, in the vast mgjority
of cases, the parents refused to have a second
procedure inplenented, or in the physician's opinion,
a repeat tap was not warranted given the clinical
assessnment of the child.

O note, in all four cases where foll ow up
taps were perfornmed, the baseline pathogen of strep
pneunoni ae, penicillin susceptible, was 100 percent
er adi cat ed.

The results from these two bacteriol ogy
studies in conclusion, confirnmed the ceftriaxone

ef fi cacy against the three major causative pathogens
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of acute otitis nedia. 1'd like to now present the
clinical efficacy results from the five clinical
trials.

Anal yses of these five trials consistently
i ndi cate overall, conparable efficacy to a variety of
the nost conmmonly used anti biotics for the treatnment
of acute otitis nedia. The four U S. studies in the
clinical program conpared the efficacy and safety of
Rocephi n™ admi ni stered at 50 ng/ kg as a single dose,
versus oral therapy given two to three tinmes a day for
ten days.

A total of 1,579 patients were enrolled in
these four U S. studies. The studies were all simlar
in desi gn, bei ng prospecti ve, random zed,
investigative blind, and in the case of Dr. Geen's
anoxicillin trial, double-blind, double-dumy.

Age range for enrollnent was simlar and
approximately in all the trials, overlapped fromthree
months to six years of age. Ef fi cacy assessnents
again, were simlar at two and four weeks.

Addi tionally, a supportive trial conducted
in France, confirmed the efficacy and safety of
ceftriaxone in acute otitis nmedia. This trial also
studi ed a single dose of ceftriaxone at 50 ng/kg up to

a maxi mum of one gram given IM as a single dose
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versus anoxicillin.

As you can see here, the dose of anmoxycillin
istwce what it is reconmmended in the United States.
This is the recommended dose in France and reflects
France's high incidence of penicillin resistant
pneunococci .

Fi ve- hundred-and-thirteen patients were
enrolled in this trial, and the trial was very simlar
to our U S. studies, being prospective, random zed,
mul ti-center, although open-label. Age range for this
trial was four nonths to 2.5 years, and efficacy
assessnents again, were at two and four weeks.

All five trials had simlar inclusion
criteria. The diagnosis of acute otitis media in all
of these trials was based on the presence of mddle
ear effusion associated wth signs or synptons of an
acute illness.

Pneunati c ot oscopy was perfornmed to docunent
tynpani ¢ nmenbrane abnormalities and | ack of nobility.
Tynpanonetry and in the case of Dr. Klein's
trimethoprimsulfa trial, acoustic reflectonetry was
done to corroborate the findings of mddle ear
ef f usi on.

The two anal ysis popul ations were defined

for all these studies as being the intent-to-treat and
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standard. The intent-to-treat includes all patients
who receive drugs. The standard popul ati on excl udes
fromthe intent-to-treat, those patients who did not
have signs or synptons of acute otitis nedia, who
recei ved other antibiotics due to illnesses unrel ated
to acute otitis, mssed the primary endpoint
assessnment and was thus a partial exclusion, or |ost
to followup, or received a second dose of
ceftriaxone.

For the U S. studies, cure is defined by
| DSA gui del i nes and FDA points to consider were used.
Cure was defined as conplete resolution of signs and
synpt ons excl usive of effusion. Failure, conversely,
was defined as a | ack of conplete resolution of signs
and synptons excl usive of effusion.

In all the studies, the protocols defined
day-10 or week-2 as the primary endpoint. Both the
intent-to-treat and standard popul ati ons assessed as
cured, only patients conpletely free of signs and
synptons of acute otitis nedia. All other patients,
i ncluding those that were considered to be inproved at
the primary assessnent point, were rigorously assessed
as a failure in these trials. Al failures were
carried forwards.

In the French study, the primary efficacy
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paraneter was clinical success, which was defined as
clinical cure plus inprovenents. The cure rate being
presented today for the French study was cal culated to
be consistent wth the analyses done in the US.
st udy.

The statistical anal ysis used was the net hod
recommended by the FDA for this indication. That is,
a test equival ence done by using a 2-sided, 95 percent
confidence interval for the difference in cure rate
bet ween ceftriaxone and conparator, nust be within the
prespecified limts and include zero.

This table sunmarizes the results of the
clinical evaluation for the cure rate at the primary,
clinical endpoint based on the intent-to-treat
population. In the US. studies the cure rates for
ceftriaxone ranged from41.5 percent to 85.2 percent.
In the conparator arm cure rates ranged from 34.4
percent to 85.0 percent. Cure rates in France for
both ceftriaxone and conparator were simlar at 62.4
per cent .

It should be noted that in the cefaclor
study, the low cure rates for both ceftriaxone and
cefaclor are due to the time point at which the
primary assessnent was conduct ed. Unli ke the other

trials where assessnents were made approxi mately two
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weeks after the initiation of therapy, in the cefaclor
study clinical outcone was only assessed as per
protocol, at the second followup visit which was to
occur three weeks after the initiation of therapy.

However, treatnent actually occurred 14 to
197 days after the initiation of therapy wth a nedi an
of 40 days after the initiation of therapy. Thus,
this low cure rate in this cefaclor study is nore
reflective of a week-4 assessnent wth all the
attendant issues confoundi ng out cone at week-4.

The overall equivalent results of each of
these studies, based on a 2-sided, 95 percent
confidence interval for treatnent difference of cure
rates at the primary assessnent point for the intent-
to-treat population, is graphically displayed on this
l'ine.

Inthe U S. studies, statistical equival ence
can be seen for the trinmethoprim sulfa trial
anmoxi cillin, and cefacl or studi es. In the
anoxi ci | l'in/clavul anat e trial t he 95 per cent
confidence interval for the difference between
ceftriaxone and conparator, fits wthin the pre-
specified imts; however, does not include zero by
only .8 percent.

To put this in context, if one had three
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additional nore patients, up to 649 who were enroll ed,

who were assessed as a cure, this would also be an

equi val ent statistical trial. In addition, in the
anmoxi cillin/clavul anate trial -- which if you recall,
studied tw ce the dose of anoxicillin that's done in
the US -- clearly equivalence is seen from a

statistical standpoint.

In the standard population analysis,
quantitatively higher cure rates were cal cul ated.
Simlar statistical equival ence of treatnment groups
are seen in standard population analysis as in the
intent-to-treat. And for a lack of tinme, I will nove
over those and summari ze.

And the conparative clinical trials
consistently denonstrate that a single dose of
Rocephin™ | M exhibits efficacy conparable to a
standard 10-day nultiple, oral dose treatnent for
acute otitis nedia.

"1l quickly nove through our safety
section. The following section reflects a safety
dat abase of 1,890 patients who were enrolled in the
six US. studies, of which 1,048 patients received
ceftriaxone. The data from these six U S. studies
confirmed that a single dose of ceftriaxone IMis

wel |l -tol erated and safe.
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The integrated U S safety database
conprises an equal distribution of males and femal es
with a nmean age of 24.9 nonths, with a range of 3 to
83 nmonths, and a racial distribution of 60 percent
white, 22 percent black, and 17 percent other racial
gr oups.

In terms of potentially-related, adverse
events, 23.6 percent of all U S. patients receiving
ceftriaxone reported an adverse event. In the
conparative trials, patients on ceftriaxone reported
potentially-rel ated adverse events from 12. 3 percent
to 31.1 percent.

In the conparator group, patients who
reported adverse events from 12 percent to 55.7
per cent . Overall, patients on ceftriaxone had a
reporting incidence of adverse events simlar to
patients receiving conparator agents.

The nost frequently reported, potentially
rel ated, adverse events in children in the US.
receiving ceftriaxone, were diarrhea, diaper rash,
rash, injection site pain, and vomting. Wi | e
diarrhea was the nost frequently reported adverse
event on ceftriaxone, diarrhea was also frequently
reported for anoxicillin, trinmethoprim sulfa, and

anoxicillin/clav, with an incident of 5.3 percent, 8
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percent, and 45.6 percent, respectively.

This slide summarizes the percentage of
patients who were withdrawn from therapy due to an
adverse event. Overall, 2.3 percent of children had
to be prematurely discontinued fromoral therapy due
to an AE. The nost frequently reported adverse events
with oral therapy were: diarrhea, rash, and vomting
wi th anoxicillin/clavul anate; rash and vomting with
anoxicillin; and rash with trinmethoprimsulfa.

Six ceftriaxone-treated patients experienced
serious adverse events. Al of these patients
recovered and five of these cases were considered by
the investigators to be unrelated. One case that was
considered renotely related was a febrile seizure with
no sequel ae once the patient's fever depervesced.

Seven serious, adverse events occurred on
conparator agents -- six unrelated. The one probably
rel ated case was of erythema nultiform on cefaclor
No deaths were reported in any of these trials.

In sunmary, the integrated safety database
consists of 1,048 patients who received ceftriaxone in
US trials, reporting no unusual or unexpected
adverse events. The well-established safety profile
of ceftriaxone was confirned in these trials.

|'d like to briefly report on the parenteral
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survey dat a.

CHAI RVAN CRAIG  Very briefly.

DR SOLSKY: Ckay -- in tw of the studies.
In this doubl e- bl i nd, doubl e-dummy  study  of
anoxicillin, of those patients who responded, 67.1
percent preferred parenteral therapy, and one can see
that in aratio of 6:1, patients preferred injection
over oral therapy.

In the anoxicillin/clavulanate trial at
week-2, not only were the vast ngjority of patients
whose children received ceftriaxone, satisfied with
the route of admnistration, but furthernore, 90
percent of those parents would choose the sane
treatment in the future.

On the other hand, 75 percent of parents
whose children received oral therapy, would prefer
their child to receive in the future, an I Minjection.

|'d like to summari ze what you have heard
today -- very quickly.

(Laughter.)

Si ngl e dose, | M Rocephin™ for the treatnent
of acute otitis medi a of fered favorabl e
phar macoki neti cs, pharnmacodynam c, and pharnmaceuti cs.
It has denonstrated a long serumhalf-life in infants

and children with bactericidal serum | evels reached
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Wi thin 90 m nutes of adm nistration.

Its uni que pharnmacokinetic profile results
i n sustained, high concentrations in the mddle ear
fluid, exceeding the MGy of three major pathogens
for several days. It has none of the pharmaceuti cal
i ssues of oral suspension antibiotics.

Bactericidal activity has been denonstrated
agai nst the three mmjor pathogens. It denonstrated
bact eri ci dal activity in vitro against strep
pneunoni ae, including penicillin resistant strains.
It has excellent in vitro activity against H
i nfluenzae and M catarrhalis including beta-|actanase
positive strains.

Bact eri ci dal eradi cation of resi st ant
pneunococci has been denonstrated in experinental
otitis media in animals. Furthernore, bactericida
eradication has been confirmed on clinical,
bact eri ol ogi ¢ studi es.

The possibility of increasing resistance is
mnimzed due to the unique pharmacokinetic
properties, sustained duration of bactericidal
activity, and parenteral adm nistration. St epw se
exposure of bacteria to sub-inhibitory, antibiotic
concentrations which may occur with oral, multiple

dose agents, especially when one is non-conpliant, is
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negated with a single dose of Rocephin™

Epi dem ol ogi cal data from Europe 1S
suggestive that parenteral therapy in outpatients is
associated with a lower incidence of resistance.
Ceftriaxone has remained clinically effective in the
changing environnent of m cr obi al resi st ance.
Efficacy has been denonstrated in conparison to
standard treatnent. One dose clearly exhibits
efficacy conparable to standard, 10-day, multiple oral
dose t herapy.

W have shown over 13 years, a well
established safety profile with no unexpected or
unusual adverse events reported in our clinical or
bacteriology trials in patients treated with acute
otitis nedia.

There are advantages of single dose,
parenteral therapy. It elimnates the issues of
refrigeration, inaccurate dosing, difficulty in
swal | ow ng, variabl e absorption oral agents. Al though
transient injection site pain does occur, Rocephin™
obviates difficulties in admnistering to infants and
children, nmultiple dose, nultiple day, oral therapy.

A single dose of |IM Rocephin™ assures
guaranteed, 100 percent full course treatnent and

conpl i ance. | nadequate conpliance is common and
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problematic with standard multidose oral therapy,
potentially leading to |l ack of efficacy or possibly,
resi stance.

It effectively elimnates concerns whet her
prescription drugs are filled, doses are m ssed, or
m suse of unused drugs. Parenteral preference for
single dose IM therapy has been shown in our two
surveys. Single dose |IM Rocephin™ offers the
physici an a valuable treatnment option -- to provide
optimal therapy on an individual basis to children
with acute otitis nedia.

Those children who nay not be able to
tolerate oral therapy, for increased risk of
pneunococcal infection, and who may not be conpli ant,
are representative of the clinical situation where the
option of single dose treatnent with Rocephi n™ shoul d
be avail abl e.

Rocephi n™ of fers a significant addition to
the armamentarium for the treatnent of acute otitis
medi a. Thank you.

CHAI RMAN CRAI G Thank you. W'l take a
break right now and it will be precisely 15 m nutes.
W wil start inmmediately at 10:45.

(Wher eupon, the foregoing matter went off

the record at 9:34 a.m and went back on
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the record at 10:46 a.m)

CHAIRVAN CRAIG W're ready to start again.
The next part of the programis the FDA presentation,
which will be done by Dr. Viraraghavan, one of the
medi cal officers.

MR VI RARAGHAVAN. CGood norning. |'m Roopa
Vi raraghavan, one of the medical officers in the
Division of Anti-Infectives. | reviewed Rocephin™
ceftriaxone for otitis nedia, and what | present to
you today is the FDA vi ewpoint.

Broadly, this outline shows the gist of ny
talk, which is the NDA supplenent for Rocephin™
i ssues in review ng the supplenent, and questions for
the commtt ee.

Currently, al | anti-infective agents
approved for acute otitis nedia are all therapies and
not hi ng parenteral is approved. Al though the majority
of agents are approved for ten days, there is one oral
agent that is approved for 5-day treatnent of acute
otitis nedia.

Ceftriaxone is a cephal osporin antibiotic.
Its serum half-life is approximately 6.4 hours and
there's activity in vitro against grampositive and
gram negative organisns conmmonly infecting patients

with otitis nedia.
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As you can see, the FDA has al ready approved
the followwng long list of indications. So this is
the proposed labeling, and this is the addition.
Acute, bacterial otitis nmedia caused by strep pneuno,
including penicillin resistant strains, Haenophil us
i nfl uenzae, beta-lactamse positive and negative
strains, and Moraxella catarrhalis.

The proposed dosage reads, for the treatnent
of acute bacterial otitis nedia a single |IMdose of 50
ng/ kg not to exceed one gram is recomended.

The data submtted in this supplenment were
as follows: eight trials, one PK, five clinical, and
two bacteriologic -- as we have already heard. And |
w Il start by discussing the one Icel andic PK study,

and | will followthis with the five clinical trials

where | wll briefly talk about two single
investigative trials -- mainly the Geen and
Chanberlain -- and then I wll followit up with the
larger, two clinical trials -- Roche clinical, French
and Klein study. | will then subsequently discuss the

two bacti studies.

So this is the Icelandic PK study. It had
48 patients enrolled, of which 42 were eval uable for
efficacy. In this study, children with otitis were

dosed with IMceftriaxone and plasma and m ddl e ear
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sanpl es were obtained at various tinme points.

The mddle ear concentration levels are
shown here as closed circles, and the open circles are
the plasma levels. What 1'd like to focus you on is
the level at 1.5 hours. The level at 1.5 hours is 4
m crograns/m. The peak level in the mddle ear is at
24 hours, and that's 35 mcrograns/m. At 48 hours
it's 19 mcrograns/m.

Again, the estinmated half-life in the mddle
ear is 25 hours. The time the MCs are exceeded, as
we've heard already is up to six days, as determ ned
from simulation. So that was the PK data in a
nutshell, and at this point let's nove on to the five
clinical trials.

None of these trials were designed wth
t ynmpanocentesis. One was conducted by Roche under the
US IND and herein | wll describe this as the Roche
clinical st udy. There were three, single
investigative trials perforned in the U S., and one
mul ti centered, French trial here known as the French
st udy.

O these five clinical trials, | wll
briefly talk about the single investigative trials,
nanmely Green and Chanberlain, but then will focus on

the three other clinical trials -- Roche clinical,
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French, and the Klein study -- because of certain
protocol issues which I wll bring up.

So the Green study had 261 patients who were
random zed, doubl e-blind, doubl e-dumry study, and the
conparator was amoxicillin. O these 261 patients,
210 were FDA evaluable and 21 were sponsor not
eval uabl e because of loss to followup and
intercurrent ill ness.

Additionally, to those 21 patients, 30
addi tional patients were FDA not evaluable: 25 did
not have signs and synptons of acute otitis nedia and
five had recurrent otitis nedia.

So here are the results for the Geen
clinical study. dinical success, day-10: 90 percent
for ceftriaxone; 95 percent for anoxicillin. And the
confidence intervals are -13 to 2.7. On day-30, the
clinical success was 71 percent for ceftriaxone, 79
percent for anoxicillin, and the confidence intervals
were -20 to 4.5.

These were the study design issues.
Exclusion criteria was addled in the FDA anal ysis for
st andardi zation cross studies. Although this was a
prospective study, retrospective evaluations were
conpl eted on day-10 and day-30. Day-10 results were

obt ai ned by questioning patients on day-14, and day-
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30 results were obtained by questioning patients on
day- 60.

There were significant issues wth the
inclusion criteria. In this study, discoloration
opacity, and bulging were the terns used on otoscopic
exam nation, and were wi thout other inclusive criteria
on the very scant, case record forns.

The inportant information | want to have you
bring away is that only 41 percent of patients had the
otoscopi c finding of bulging. Additionally, although
100 percent of patients had positive tynpanonetry --
they had included all of these as of normal -- |ow
conpliance, high pressure and |ow pressure were
consi dered abnormal tynpanonetry.

So now to the Chanberlain clinical study.
This study had 73 patients, prospective, random zed,
investigator blind study, and the conparator was
cefacl or. O these 73 patients, 51 were FDA
eval uabl e, 20 were sponsor not eval uabl e because of
loss to followup and negative tynpanogram In
addition to these 20 patients, two nore were nade FDA
not eval uable for recurrent otitis nedia.

These were the issues with this study. This
was a terribly under-powered study. There were 640

patients that were planned to be enrolled; there were
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only 73 patients who were enrolled at the end of the
day. Blinding was lost in 30 percent of patients and
investigator. The second followup visit was between
day- 14 and day-197.

Results, clinical cure, success: 57 percent
for ceftriaxone, 48 percent for cefaclor. Here are
the confidence intervals: -22 to 40. | made two
changes in this study and the results fell out of the
FDA | ower bounds of the confidence |imt suggesting
that these results were not robust to even very small
changes.

At this point | wll briefly discuss these
two single investigator trials. | would like to
review the regulatory framework and then follow it
with the three, substantial, clinical trials.

So the points to consider suggest two
trials, one clinical and one mcro trial. The
clinical trial should be statistically adequate, well -
controlled, and nulti-center. Tynpanocent esi s need
not be performed but is strongly recomended for
treatnment failures. There is a rigid case definition
that nmust be net and you have to establish equival ence
or superiority to an approved product.

In the mcro trial, which is an open-| abel

study, tynpanocentesis is done, and the m cros should
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include 25 isolates with strep pneunp, 25 with H
i nfluenzae, and 15 wwth M catarrhalis.

Here are the divisional evaluability
criteria. dinically evaluable patients should have
a clinical diagnosis of acute otitis nedia based on
hi st ory, physi cal , pneumati c ot oscopy, and
tynmpanonetry. Mcro eval uable patients should have a
m cro diagnosis of acute otitis nedia obtained by
t ynpanocent esi s.

The Test-of-Cure visit should occur
approxi mately one to two weeks after the conpletion of
t her apy. So here are the points to consider,
recomendations for establishing |ower bounds in
t herapeutic equivalency trials. For success rates for
the better drug, here are the |ower bounds of the
confidence intervals.

So for success rates of the better drug
greater than or equal to 90 percent, the | ower bound
of the confidence interval should be mnus ten
percent. For success rates of the better drug greater
than or equal to -15 percent, and for success rates of
the better drug greater than or equal to 70 percent,
the | ower bounds of the confidence interval should be
-20 percent.

So the followng review strategy for
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ceftriaxone was used, and there were two analysis
done: intent-to-treat and per protocol. And the data
was exam ned fromnmultiple perspectives by anal yzi ng
differences in clinical and mcro-response to single
dose versus traditional reginens, and the need for
nodi fication for antimcrobial reginen -- patients who
had received two injections of ceftriaxone.

The FDA inclusion criteria included all
enroll ed patients between three nonths and six years
of study entry. The diagnosis of otitis nedia using
evaluability criteria synptons -- one or nore specific
synptons of otalgia, fever, ear pulling, TM signs of
full ness, bulging, erythema, and the pneunmatic
ot oscopic finding of inpaired nobility.

So I'mnot going to go through all of these
exclusion criteria, but just to let you know that none
of these were changed fromthose of the sponsor

But for standardization across studies, the
follow ng additional exclusion criteria were added.
Additionally, a history of recurrent otitis nedia as
defined as four episodes per year for the last two
years, or three episodes in a child who's 12 nonths
old or under. And a history of acute otitis nedia
wi thin 30 days of entry into the study.

At this point, let's review the three,
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i ndi vidual, substantial, clinical trials where this
presentation will focus. The Roche clinical study had
649 patients. In the study design it was a
prospective, random zed, investigator blind, nulti-
center study with an age range of three nonths to six
years. The conparator was anox/clavu augnmentin by
mouth for ten days, at 40 ng/kg per day, and the
efficacy on points was clinical response at week-2 or
study day-14, and week-4, study day-28.

So in this Roche clinical study which had
649 patients, 598 were considered FDA eval uabl e; 47
wer e consi dered not eval uabl e by the sponsor because
loss to followup or signs and synptons not consistent
with acute otitis nedia. There were no additional
non- eval uabl e changes made to this non-eval uable
category by the FDA There were no study design
I Ssues.

Here are the results for the Roche clinical
study eval uable population and week-2 and week-4.
Here are cure rates for ceftriaxone and for augnentin
-- low dose augnentin: 74 percent for ceftriaxone;
for augnentin, 82 percent; 95 percent confidence and
a-14to -.5  Ceftriaxone, 58 percent; augnentin, 67
percent; -17.5 to -1.2. Recall again before we nove

on that there were no issues.
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The next study is the Klein clinical study,
which had 596 patients, prospective, random zed,
investigator blind, single center study, age range of
three nonths to three years. Rocephin™ was gi ven but
discretionarily in 23 additional patients, a second
dose was given at day-2 to 3.

The conparator was trinmethoprim sulfa by
mouth for ten days at 40 ng of sulfa conponent per
kil o per day. The efficacy paraneter was clinica
response at week-2 and week-4 agai nst study day-14 and
28.

Soin Klein's clinical study, there were 596
patients, 416 were FDA eval uabl e, 132 were sponsor not
eval uable because they did not have baseline
ef fusions, there were loss to foll owup, or signs and
synptons were not consistent with acute otitis nedia.
In addition to this 132, 28 additional patients were
consi dered not eval uabl e because of recurrent otitis
media or otitis nedia | ess than 30 days prior.

These were the trial design issues. These
excl usi ons of 28 patients wer e added for
standardi zation across studies, and there were 23
patients who had received a second dose of ceftriaxone
and who were considered unevaluable. This nay bias

the ceftriaxone cure rate since these patients had a
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| ower cure rate than single dose ceftriaxone patients.
Therefore, they were entered in the standard anal ysis
as treatnent failures.

So when viewing these results, those were
the issues: the 28 patients who were consi dered not
eval uabl e for standardi zation of exclusion criteria
and the 23 patients, second dose ceftriaxone patients
who were treated as treatnent failures.

Ef fi cacy paraneter, week-2, ceftriaxone cure
rate, 54 percent; cure rate, trinmethoprim sulfa, 60
percent; 95 percent confidence interval; -16 to 3.6.
Week-4 cure rate ceftriaxone, 35 percent; cure rate,
trimethoprimsulfa, 45 percent; 95 percent confidence
interval; -19.9 to -.003.

Moving to the French clinical study, 513
patients. This study, with prospective, random zed,

open, parallel group, nmulti-center study with an age

range of four nonths to 30 nonths. Rocephi n™ was
gi ven; t he conpar at or was hi gh dose
anoxicillin/clavul anate for ten days, 80 ny/kg per

day. The efficacy paranmeter was clinical response of
week-2 and week-4.

In the French clinical study which had 513
patients, 463 were FDA eval uabl e, 50 were sponsor not

eval uable because of adverse events causing
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termnation, inappropriate timng of the second visit,
non-conpl i ance with nedications. Zero were considered
medi cal officer not eval uable.

Trial design issues. H gh dose augnentin

was the conparator -- this is not approved in the
United States for this indication. Nasophar yngea
swabs were collected as bacteriologic data. It's not

per the | DSA guideline recommendations. There was no
blinding. Tynpanograns were conpl eted at week-4, not
at baseline.

When view ng these results, recall that no
changes were nade by this nedical officer

So cure rate, week-2, ceftriaxone, 79
percent; augnentin, week-2, 83 percent; and the
confidence intervals -- -10.9 to 4.2. Week-4, 59
percent; augnentin, 55 percent; 95 percent confidence
intervals; -6.7 to 14.6

I n terns of eval uabl e popul ati on
denogr aphi cs treatnent arns were bal anced with respect
to age, weight, sex, race, signs and synptons of
otitis nedic, tynpanogram results and pneumatic
ot oscopi c exam nations, wth a few m nor exceptions.

So here is a side-by-side slide of all the
response rates in these three clinical studies. The

Roche clinical study, conparator |ow dose augnentin,
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74 percent/82 percent; Klein clinical st udy,
conparator trinethoprimsulfa, 54 percent/ 60 percent;
French clinical study, conparator high dose augnentin,
79 percent/ 82 percent.

Recall that there were no changes to the
French or to the Roche clinical study, and the issues
in the Klein study when viewing this data were that 28
patients had recurrent otitis nmedia and they were
consi dered not evaluable in the protocol. And also
recall that the second dose patients were included as
failures in the standard anal ysi s.

This is a graphical representation of those
confidence intervals you' ve already seen in text. The
big bar here is the FDA-recomended cutoffs. The
Roche clinical study, ceftriaxone versus augnentin:
-14.4 to -.5. Notice it doesn't cross zero. The
Klein study, ceftriaxone versus trimethoprim sulfa:
-16.4 to 3.6. French clinical study, ceftriaxone
versus high dose augnentin: -10.9 to 4. 3.

Here are the response rates at the week-4,
si de-by-side. Roche clinical study versus |ow dose
augnentin: 58 percent success, 67 percent success in
t he conparator. Klein clinical study: 35 percent
success, 45 percent success to trinethoprim sulfa.

French clinical study: 59 percent success ceftriaxone
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and 55 percent success high dose augnentin.

The confidence intervals for the week-4
subset : -17.5 to -1.2; does not cross zero; Roche
clinical ceftriaxone versus augnentin. 1In the Klein
study, ceftriaxone versus trinmethoprimsulfa: -19.9
to -.003. The French clinical study, ceftriaxone
versus high dose augnentin: -6.7 to 14.6.

At this point we've discussed the clinical
studies. W're going to nove on to the mcro studies.
There were two mcro studies: one nmulti-center U S
study and one single-investigator U.S. study.

The first of these is the Roche
bacteriologic study which had 108 patients. It's a
prospective, non-conparative, open |abel study, wth
an age range of six nonths to six years. Rocephin™
was given, there was no conparator, and the efficacy
paraneter was bacterial eradication on week-2 and
week- 4, study day-14 and 28.

The Roche bacti study had 108 study
popul ation: 69 were FDA eval uable; 29 were sponsor
not evaluable because of no pathogen or entry
violation; ten additional were in the nodified ITT
because of loss to followup or signs and synptons not
consistent with acute otitis nedia. There were no

changes made by this nedical officer. There were no
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statistical issues.

This is a busy slide but I would like to
make sure that you focus your eye to the nunber
anal yzed in the summary of the bacti eradication and
also to the percent eradicated. This is day-13, this
i s day- 30. Strep pneuno, 38 analyzed; H flu, 33
anal yzed; Moraxella catarrhalis, 15 analyzed --
al though 65 percent of pen resistant strains were
eradi cated only eight isolates were obtained here in
t he per protocol analysis.

Ni nety percent were pen susceptible; 87
percent for beta-I|actamase producing H influenzae; 83
percent for beta-|actanmase negative H influenzae; 79
percent for Mraxella catarrhalis; 100 percent for
this one isolate of beta-lactamse negative M cat.

This slide is a sunmmary of the cure rate for
t he Roche bacteriol ogic study, outcone by infection.
There were 108 patients. The responses were eval uated
on day-13 to 15 and day- 30. Week-2, 87 percent
success; week-4, 71 percent success.

The second bacti study by Virgil Howe with
203 patients, was prospective, open |abel, single
center study with an age range of six nonths to three
years. Rocephin™ was given but a second injection

was given in 33 additional patients at the discretion
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of the investigator.

The conparator was CR Bicillin foll owed by
trimethoprim sulfa for ten days; 50 ng/kg of the
sul fi soxazol e conponent. The efficacy paraneter was
bacti eradication at day-2 to 3, week-2 and week-4.

Here you see that the study population is
150 at week-2 because patients were not random zed --
pati ents who were not random zed who were about 53
patients, were not analyzed at week-2. The FDA
eval uabl e was 125. Ten were sponsor not eval uable
because of loss to followup and consent w thdrawn.

In addition to this ten, 15 nore were
consi dered nedical officer not eval uable because of
recurrent otitis nmedia, otitis nmedia |less than 30 days
prior. These were the issues wth this study. Second
dose patients were treated as not evaluable in the per
protocol analysis. They were included as failures in
t he standard anal ysi s.

Patients received a second tap, all but 20
at day-2 to 3. These additional exclusions were added
in: recurrent otitis nedia, otitis nmedia at |ess than
30 days.

This is a summary of the efficacy results
for the per protocol analysis for How e's study.

Ceftriaxone, week-2, 45 percent; conparator, 74
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percent; 95 percent confidence interval at week-2;
-48.3 to 11.2. Week-4, ceftriaxone cure rate, 34
percent; conparator, 49 percent; 95 percent confidence
interval at week-4; -35.2 to 5. 1.

At this point |'ve discussed the clinical
studies, |'ve discussed the peak case study, and |'ve
di scussed the bacti study, and | would like to show
you a speci al sub-popul ation analysis. These are the
pool cure rates for patients who received two doses of
ceftriaxone: 33 patients fromVirgil How e's study
and 23 patients fromDr. Klein' s study.

The results were, at week-2, 48 percent, and
at week-4, 35 percent. There is a paradoxical
increase in efficacy. Perhaps it could be expl ai ned
by viral otitis nedia.

As no difference was noted between
ceftriaxone and controls for norbidity and total
adverse events or drug-related adverse events, this
wll not be the focus of the discussion of safety
today. The focus will be on the patients who received
two doses of ceftriaxone.

What was significant was diarrhea in those
patients that received two doses of ceftriaxone. You
see the nunbers here. This is two doses, this is one

dose of ceftriaxone, this is the conparator of pen
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trimethoprim sulfa, and this is trinmethoprim sulfa.
Thirty-nine percent of patients had diarrhea with two
doses of ceftriaxone; 24.5 with one dose; 20 percent
with the conparator pen ceftra,; and 12 wth
trimethoprimsulfa.

These were the problematic issues which
arose in the review of this drug for otitis nedia.
There was lack of investigator consensus on
evaluability criteria, particularly
i nclusion/exclusion criteria; lack of investigator
consensus on endpoints, primary and secondary
endpoi nt s.

Wth this data in mnd, | present to you the
guestions we have for you, our panel. Does the safety
and efficacy data presented here support the approval
of Rocephin™ for the treatnment of pediatric patients
with acute otitis nedia? I f no, what additional
safety or efficacy data are necessary?

Nunber two: Are there recommendati ons t hat
the conmttee woul d nmake regardi ng the appropriate use
of Rocephin™ for the treatnent of children with acute
otitis media?

And nunber three: Are there any issues that
shoul d be addressed in phase 4 studies?

And certainly not least, 1'd like to
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acknowl edge this long and worthy |ist of people on
this slide and particularly want to acknow edge
Funm layo Ajali and Li M ng Dong for their co-review
of this application. Thank you.

CHAI RMAN CRAI G Thank you, and especially
for staying within your tine. Questions from the
menber s? Could you go back again when you were
tal king about the bacteriologic -- when you were
tal ki ng about the success with the first bacteriol ogic
study? That was presuned eradication, wasn't it,
based on clinical data? O was that --

DR VI RARAGHAVAN:  Presunpti ve eradi cati on.
Oly --

CHAI RVAN CRAI G Right, so we have no
docunented --

DR VI RARAGHAVAN: It's not --

CHAI RVMAN CRAIG -- eradication of resistant
or gani sns?

DR. VI RARAGHAVAN. That's correct.

CHAI RVAN CRAIG  Dr. Melish.

DR. VI RARAGHAVAN:  Yes, Dr. Melish?

DR. MELISH: How is diarrhea defined?

DR VI RARAGHAVAN. This was defi ned per the
famly nenbers, per the Roche case record form

pr ot ocol .
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CHAI RVAN CRAI G Was that difference
significant?

DR. VI RARAGHAVAN. We did not calculate a
significant nunber; however, what we see is the visual
significance of the nunber here. Yes?

CHAIRVAN CRAIG I'msorry. Yes. One of
our consultants; go ahead.

DR. CGRUNDFAST: I n an overvi ew,
epi dem ol ogically over long periods of time, how do
you assess the possibility that a new indication or a
new agent can have a significant, adverse inpact on
resi stant organi sns?

DR. VI RARAGHAVAN: That is the discussion
that we need to discuss in detail this afternoon. And
| think I wll leave that answer for the panel this
af t er noon.

CHAI RVAN CRAIG  Any other questions from
the nenbers? |If not, we have now, just before |unch,
the open public hearing, and | think we have one
i ndi vidual who al so has prom sed to stay shorter than
the allotted tinme so that we can have sufficient tine
for discussion in the afternoon.

And this is Dr. Jacobs -- M chael Jacobs.

DR JACOBS: Thank you, M. Chairman,

comm ttee nenbers, and colleagues. | asked to give
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this presentation to give a mcrobiologic overview
seeing I'ma clinical mcrobiologist, of what | see
going on in the field of otitis nedia.

And | see two things that concern ne. | see
incredible antibiotic usage with many of the agents do
not have wonderful activity against the pathogens
we're dealing with -- although sone of them are
incredibly active -- and |'m concerned about those
further resulting in nore devel opnment of resistance.

And the second point is that I'm very
pleased to see in nmany of the speakers and
presentations that the mcrobiology that «clinical
m cr obi ol ogi sts have been doing and devel oping M Cs
and devel opi ng nost uni que science called M C- ol ogy,
actually it has sonme clinical application. And otitis
medi a i s probably one of the best applications we have
of this showing that what we're doing in the | ab does
have sone clinical relevance.

And as you can see inthis slide -- and this
is the sanme data that's been shown nmany tines
yesterday and today -- that annual rates of
antim crobial use for children younger than 15 years
of age -- and this is predomnantly in the under 5-
year age group -- has gone up incredibly between 1980

and 1992, particularly with anoxicillin, but also with
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cephal osporins. Trinetho sulfa use is com ng down as
is erythronycin use, but there's been increased use
wi th newer macrolides not shown on the slide.

And as everyone is very well aware, these
are the three pathogens we're dealing with, and as
everyone also knows and this data's been shown
innunerable times, we're not in the penicillin
internmediate era in the "80s and in the '90s; we're
now getting into the penicillin resistant era.

But | want to discuss what these terns nean,
and al so the beta-lactamase positivity rates are now
reaching 30 percent, and in sone of the presentations
you saw 50 percent or even higher in selected
popul ati ons.

Now, the main point | want to nake about
susceptibility is, .015 is the baseline susceptibility
of pneunococci to penicillin, and these colors are
what we call penicillin internediate and penicillin
resistant, but the main point | want to nake is that
these are termnologies of convenience and not
necessarily of clinical significance.

And what |I'm prepared to call these
organisnms is beta-lactam chall enged. And the
challenge is, can you overcone this degree of

resistance with the site of infection and the dose and
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route of admnistration of the drug you're using?

The ot her point about this slide is that you
can take any beta-lactamand with sone differences --
but overall the pattern is the same -- your starting
poi nt and your ending point are the same. The only
difference is these values are different.

In sonme instances when you have very active
beta-l actans the values are the same as penicillin is
occasionally a fraction better. \Wen you have very
poorly active beta-lactans you'll start off with a
value of .5 and end up with a value here of greater
t han 256. So there's a lot of wvariability wth
di fferent beta-I|actans.

Wth macr ol i des, trimethoprim sulfa,
chl oranpheni col, there are binodal popul ations. W
don't run into this problem These are not
erythronyci n chal |l enged organi sns, these are nacrolide
resi stant organi snms, and the current breakpoints we
have for macrolides work very well, and for the nost
part for erythronycin we don't see any strains in this
range here. And the breakpoints are recently being
refined for macrolides with specific nmethods, and they
work extremely well.

The <clinical significance of the beta-

| actanms though, is a mgjor issue. And just to show
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you what the current status is, the National Commttee
for dinical Lab Standards -- and for the nost part,
these are sone of the breakpoints that are shown in
the product inserts for many of the oral beta-I|actans
-- are shown as between 4 and 16 m crograns per ml.

And peak serum | evels of these agents are
typically bel ow these breakpoints with the exception
of laracarbef where they're fairly close. And ny
under st andi ng of these breakpoints are that these were
approved for these drugs based on urinary |evels of
these drugs for treating organisns |ike e. coli.

And | find it very difficult to see how
t hese get applied to pneunococci and for this reason
NC Celius renoved these breakpoints in 1995 but
they're still there in the product insert, and many
aut hors are very confused about this and use these
val ues for giving definitions, saying that these are

the only val ues avail abl e.

However, in 1995, tighter specific
br eakpoi nts wer e approved for anoxi ci |l lin,
anoxi cill'in/clavul anate and cefuroxine axetil. And

again, you can see these are clinically irrel evant,
bei ng several fell below peak serum | evels.
The macrolide breakpoints as | nentioned,

there's no problemw th step pneuno. Wth Haenophil us
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the maj or mechani sm of resistance is beta-I|actamase
production; altered PBP strains are extrenely rare,
and net hodol ogi cal differences account for many of
these reports as I'll show.

You see values of |low |evels of resistance,
noderate |evels of resistance, and high |evels of
resi stance for sonme of these agents listed, but | have
a lot of concern about the rationale for the basis of
t hese determ nations. And again, you can see for the
nost part these breakpoints are on the high side and
often above clinically achievable levels of these
drugs.

And in addition to that, Haenophilus has
anot her problem that is of susceptibility testing.
In this study, this is what | consider a typical
distribution of, or signature of Haenophilus for
anoxicillin/clavulanate as it is for many other
agents, where MG, andy,, are very close to each
ot her. MG, here at .5 and Mq& 1is one, and the
breakpoint is four.

And you can see here you have a nornal
distribution and |I've shown the 95 and 99. 7 percent
confidence limts as 2 and 3 standard devi ations. And
you can see on this group of 2,700 Haenophilus

i nfluenzae untypable strains there was zero percent
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resi st ance.

This is another study fromthe literature of
a recent survey of 1539 strains. These are data from
the literature; they're not ny data. This is an
analysis of data in the literature. And here you can
see the MG, was one in contrast to .5 on the
previous slide, and here the MG, which on the
previ ous slide was one, is now eight.

And uncorrected percent resistance is 4.5.
If you correct for three standard deviations that
falls to 1.2, but again, this is a nornmal distribution
and these strains have not been docunented to have any
different resistance nmechanisns and in sone people's
hand have not -- this level of resistance has not been
repr oduci bl e.

But again, you can see if you | ook at these
two studies, one on the basis of the regular
paranmeters of just your breakpoint, this shows 4.5
percent resistance; the previous one shows zero
percent resistance. They can't both be right unless
t hese popul ations are different, and | have no reason
to believe or any evidence to believe that these
popul ations are different.

Thi s study included about 700 organi snms from

the U S. and they didn't stand out. This study was
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entirely US. organisnms. And | can show you multiple
ot her conparisons showing these distributions with
mul ti ple other agents from these different studies,
and you get totally different percentages resistance.
And the whole issue of the nethod of testing of
Haenophi | us needs to be re-eval uat ed.

In addition, the macrolide breakpoints for
Haenophi l us al so cause a |ot of problenms unlike strep
pneuno. |f you |l ook at the nmacrolide distributions --
and I'm showing the MC value here in reverse, from
.03 up to 32 -- erythronycin has -- they all have
uni nodal distributions with azithromycin being the
nost active at . 5, erythromycin at 4, and
clarithromycin at 4 to 8.

But again, how you interpret these with the
uni nodal popul ation, no specific resistance nechani sm
and for parenteral purposes they all must have the
sane interpretation. Wat is seen in the literature
as an arbitrary breakpoint is generally taken, and if
you | ook at the breakpoints I showed you on a previous
slide, at clarithronycin and azithronycin using four
and ei ght.

Wth azithronycin that's no probl em because
MCs generally don't go that hi gh, but for

clarithronycin you're calling the population at 16
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resistant with no nechanistic nmechani smor basis for
t his.

How this correlates with clinical outcone,
again, is one of the positives | wish to bring out --
and again this data has been shown several tinmes. And
in a pre-penicillin resistance era or penicillin
chall enge strains, all of the apparently approved
agents for otitis nmedia were active against strep
pneuno, and for Dr. Craig's criteria -- this data is
fromDr. Craig' s analysis.

As we got into the penicillin intermedi ates

chal | enged group you can see activity of many of these

agents fell, with amoxicillin and ceftriaxone
remai ning the nost active. And when you get to
penicillin resistance strains, again these two agents

remain with all the oral cephalosporins currently
avai |l abl e have fallen out pharmacoki netically.

This needs to be conbined with the activity
agai nst Haenophilus influenzae where the spectrumis
different, and also against Moraxella catarrhalis
where again, the spectrumis different. But for the
nmost part, a lot of these agents are very close to
that 40 to 50 percent cutoff that Dr. Craig has
est abl i shed.

Finally, as you can see here with otitis
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media accounting for 40 percent of risk of
prescriptions of antibiotic use in pediatrics -- and
if this figureisinthe 20 to 30 mllion nunber range
wth risk re-infections overall accounting for 75
percent or nore of all prescriptions, this is putting
i ncredi bl e sel ective pressure.

And again, the main nessage | wanted to get
for this presentation is that we need to be concerned
about mnimzing the selective pressure and also
interpreting our susceptibility data correctly by
using clinically-appropriate breakpoints. And | hope
that sonmeone will take responsibility for devel oping
t hem

Thank you for your attention.

CHAI RVAN CRAIG  Thank you M chael. W're
back on tinme and it's tine for lunch. But | think to
sort of speed things up there were a couple -- |
checked with a couple of nenbers and there were a
couple of questions they had for the industry
presentation, that you m ght consider over the |unch
period and then respond to the commttee after that.

The first one is one that | had, and again
it's concerned with the pharnmacokinetics of the drug.
You didn't seemto take into consideration the protein

bi ndi ng of ceftriaxone when you were | ooking at your
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time above MC. And | think if you take that into
consideration -- and again, | don't expect it's going
to be 90 percent like it is in serum-- but | expect
it would probably still be around 90 percent in fluid.

So that would nove your -- 35 is your peak
down to only about 3.5. So it's not a bother for ne
for susceptible organisns, but where | becone a little
bit nore concerned is when one gets up to resistant
organi sns, which is one of the things that you have,
at least in your -- want to have in your claim that
the drug is also active against those organi sns.

And so that's one area that |'m concerned
about. And then the other one was from Dr. Rodvol d.

DR RODVOLD: One of the questions | had was
that you presented data very nicely fromlcel and about
mddle ear fluid concentrations, but as presented
you're kind of still comng under the distribution
phase versus noving into the elimnation phase, and
you extrapolated a half-life of 25 hours.

| ' mwondering, do you have other information
to support that extrapolation, and that is the
elimnation phase of that mddle ear closer to what is
inthe serum or is it really up to the 25? | expect,
you know, obviously it's hard to retap ears at day-5

to prove those things; | appreciate that problem But
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if you can at |east shed sone light to us.

Again, like Dr. Craig's concern, | have --
with the protein binding -- with this issue is, |
don't think -- and |I've done sone quick cal cul ations
here, it's not a problem with the susceptible

pat hogens; it's the resistant pathogens of saying that
you' re staying above the MCs in the mddle ear fluid
at day-5 and | ess.

So if you can maybe shed sone |ight on that
for us.

CHAIRVMAN CRAIG And | tal ked with nost of
them  Anybody el se have any specific questions for
the sponsor? Ckay. W will now adjourn for lunch and
we w il neet back here precisely at 12: 30.

(Whereupon, a brief luncheon recess was

taken at 11:30 a.m)
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AAF-T-EERNOON S E-SSI1-ON

12: 39 p. m

CHAI RVAN CRAIG | guess we'd ask first from
t he sponsor if they had any responses to the questions
that were asked before the lunch break?

DR. BLUVER  Thank you, M. Chairman. M
understanding of the first question was what role
protein binding mght play in determning the
ef fectiveness of ceftriaxone in mddle ear fluid.

And this is a conplicated question,
obviously. [If | could have slide G5. As you pointed
out, it's very clear that -- this is the data from
that How e study in which there were 84 patients who
received ceftriaxone and these were all patients who
had repeat tynpanocentesis done at day-2 to 3. Even
t hough sonme of these patients went on to have anot her
dose of ceftriaxone, none of themhad it before this
bact eri ol ogi c eval uati on was perf orned.

And you can see as you' d expect, all of the
penicillin susceptible strains of pneunococcus as wel |
as all the other organisns, were eradicated fromthe
mddle ear. So it's not an issue there.

If I can go back to section 3 now, slide 4.
Protein binding of cour se, is one of t he

characteristics of ceftriaxone and in adult plasng,
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the protein binding is a saturable phenonenon and
protein binding is roughly 90 percent.

Now, this is not true for children, to start
with, and the protein binding in pediatric patients is
somewhat different. WMaybe we could have that slide
off to showthis -- the protein binding for children
is somewhat | ower, probably related to | ower al bunen
concentrations. But this is data from sone infants
and young children who have unbal anced ceftriaxone
bei ng somewhere in the range of 15 to 20 percent.

So things are a little bit different in
children but even with that the question is, how
inportant is this is terns of the activity of the
drug? One of the key features of protein binding is
that this is -- if we can have the slide back on --
that this is an equilibrium process.

Now, in the mddle ear there's normally no
protein -- it's nornmally a space. In the presence of
eust achi an tube obstruction fluid does accunul ate, and
in the presence of infection and inflanmmation, we do
get protein that finds its way into the mddle ear
fluid. The question is, how nuch?

Normally in interstitial fluid there's
approximately ten percent of the serum protein

concentration present. So the al bum n concentration
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in particular, usually runs about ten percent of the
serum al bum n concentration. However, in the presence
of inflammtion we'd expect that to be higher; the
guestion is, how rmuch hi gher?

Sol think it's probably useful to take this
and look at it in what mght be considered an extrene
case, and let's assune that it beconmes the sane as
pl asma, so that we're going to deal with a situation
where we have essentially, album n concentrations --
because of course, this is a drug that binds to
albumn in preference to others here. It doesn't bind
to al pha-1 acid glycoprotein or other |ipoproteins or
gamma gl obulins in the plasma, it binds to al bum n.

Let's assune that the al bumn concentration
achieves the level in plasma, and let's assune for the
sake of this discussion that the binding is about 90
percent. Then | think it's useful to go back to the
nmodel and see what that would predict for us.

And if we have an M C of one for resistant
pneunococci, that takes -- | nean, we can fit this to
the nodel very nicely and in fact, we would predict
that we would end up with concentrations that woul d
allow us to predict about a 60 percent cure rate -- a
60 to 65 percent cure rate -- which is basically what

we're seeing with resistant pneunpbcoccus.
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So we go to the next slide please, it
probably is easier to ook at in terns of mddle ear
fluud to MCratio. Soif the mddle ear fluid to MC
ratio, looking now at free drug -- if 35 is the peak
and we get a level of three -- then we're going to be
down here and we woul d predict 65 to 70 percent cure
rate.

The di fference between what you' Il see with
ceftriaxone and what Dr. Gebink showed us wth
respect to anmoxicillin -- which would al so do the sane
thing, by the way, okay. Amoxicillin is also
predi ctably going to -- when you use the higher doses
you're going to get a mddle ear fluid to MC ratio
that would predict roughly a 60 to 70 percent cure
rate.

However, if we can go back one -- the
difference if you recall, was that with ceftri axone we
mai ntain that concentration throughout the entire
dosing interval. That concentration stays there. And
| know this gets to Dr. Rodvold's question; 1'Il try
and address that in a nonent. There's only so many
assunptions | can do at one tinme. |'massumng ny way
into a corner here.

(Laughter.)

But if we assume for the nonent that we
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achieve that concentration, we sustain that for a
protracted period of tine. | don't have Dr. Gebink's
slide, but if you look at that you saw that you
mai ntai n that concentrati on above the MC in that case
only for about an hour-and-a-half to two hours out of
the 8-hour dosing interval for anoxicillin. So
there's the difference.

But even in what m ght be consi dered a worst
case scenario, we're sort of already seeing wth
limted clinical data, what we woul d predict based on
this nodel, and that's somewhat encouragi ng.

Now, it strikes me as sonewhat unlikely,
ot her exanples that we have -- for exanple, pleural
fluid where we do have sone data -- it turns out when
we |ook at total versus free concentrations of
ceftriaxone in pleural fluid after a single dose, the
degree of binding is only about 40 to 50 percent,
probably reflecting the difference in protein
concentration between plasma and pleural fluid in
patients with pleural effusions.

The sane is true in work that we have that
is not published, |ooking at cerebrospinal fluids
where again, you don't have quite as nuch al bum n but
you have lots of other proteins. And you have roughly

40 to 60 percent, in that range, bound.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

144

That would take you -- and if we can go
ahead to the next slide, to 5 -- that would take you
ahead to nove you sort of up on this curve. So if
that's the case, it's really going to depend on how
much inflammation is there, how much al bumn gets
there, what the relative equilibriumis, etc.

So | still think that the nodel holds very
nicely and serves to explain what we see. And we
woul d expect to see about 60 to 70 percent based on
this worst case scenario, of coverage of the resistant
pneunococcus, as long as the M C doesn't shift much
further. If it goes to two we nove down a little
further and we approxi mate closer to 60 percent, that
sort of thing.

So | think the principles do hold. [If | can
go to slide 14 from section 3?

CHAI RMAN CRAI G  Before you go on --

DR. BLUVER |'m sorry.

CHAIRVMAN CRAIG -- can | just sort of ask
a question? Those nodels were based on percent of the
dosing interval. \Wat is the dosing interval for a
single dose? Is it 24 hours, is it 48 hours, is it 72
hours? What's the dosing interval?

And | think that's the part for the node

that we don't know, is what is the aggregate tine
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above M C that one needs to be in order to get
efficacy? And | think that's why | was asking the
guesti on.

You're sure going to be above the MC I
t hi nk, even agai nst resistant organisns for 24 hours,
but is that enough for a resistant organi smor does it

need to be out for two or three days in order to do

t hat ?

DR BLUVER No. Actually -- maybe slide 6.
No, I"msorry, 14 will be fine. Let's try to start
there and -- can we go to 15, then? GCkay. | think

the answer to that is here, all right. And basically,
the killing kinetics are determned by tinme above MC
so depending on the -- and whether we're twi ce, three
times, four tines MC, vyou know, based on the
particular M C of the resistant organism --

CHAI RVAN CRAI G But at eight hours we've
still got three | ogs of organisms |left.

DR. BLUVER W have a 3-log kill.

CHAI RVAN CRAI G Yes, but we've still got
two to three logs of organisns left. It's not sterile
yet.

DR BLUMER This is obviously, as far as it
goes.

CHAI RVAN CRAI G Yes.
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DR BLUMER The answer to your question is,
beyond this | don't know, but | think it woul d suggest
that this is usually associated wth, you know, in
soneone who has sone i nmune conpetence this would be
associated with eradication and cure. So that we're
certainly building on top of immune nechanisns that
are already present. That's the best --

CHAI RVAN CRAIG  Yes, Dr. @G ebink?

DR. G EBINK: Scott G ebink. Dr. Bluner,
what assay was used to neasure ceftriaxone in the
| cel andi ¢ study? Was that neasuring total or free
ceftriaxone?

DR.  BLUMER: That was neasuring total
ceftriaxone.

DR. G EBINK: Total ?

DR BLUMVER  Yes.

DR. G EBINK: And those were children that
have chronic otitis nedia with effusion?

DR. BLUVER  Correct.

DR. G EBI NK Do you know if they were
nmostly kids with nmucoid effusions?

DR BLUVMER  That | don't know. Do we have
an answer to that at all? \Wether the kids from
| cel and had nostly nucoid effusions? No one knows.

| f we can go back one slide.
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The answer, | think, to Dr. Rodvold's
question is -- the answer is, we don't know, and |
don't know anyone that has that data. Except to say
that what we're dealing with is penetration into a
space, and as long as it remains a cl osed space -- the
surface area to volune ratio remains very small --
you woul d expect a delay in elimnation.

So that while you mght expect nucosal
clearance to mmc plasnma clearance because of its
vascul arity, when you' re |ooking at clearance froma
space, this in sone ways may even underestinate the
duration of presence in that space -- sinply because
there's just no way to get out.

It's sitting there in the space and you have
to rely on Brownian Mdtion to get it into contract
with the nucosa. But there is no data avail abl e that
|"maware of that will describe it. So this is sinply
taki ng a best guess at that nodel.

DR. RODVQOLD: Can | ask you a couple of
gquestions? |Is it possible to get that data |ike, you
know, is it ethical to tap people later on -- which
understand is a problem but | nean --

DR. BLUMER: What do you think? | think
it's problematic. By 48 to 72 hours nost of these

children are much better, and it becones a real
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difficult ethical question whether you can go in and
do another invasive procedure then, to get this
addi ti onal data.

| have a feeling that, other than in extrene
circunstances -- and it may be that over |ong periods
of tinme after a single dose in patients who cone back
on day-5 and aren't well or del ayed, you mght be able
to pull enough data together, but not acutely.

DR. RODVOLD: M second question, is there
any other space that's like this that there's data in
ceftriaxone that reassures the statenent, or is there
not anot her space that you feel is equivalent to this?

DR. BLUVER  Well, | think the other body
cavities -- you know, in cases where people have
| ooked at, for exanple, tine-dependent clearance from
pl eural effusions, tinme-dependent clearance from
cerebrospinal fluid -- there is a discrepancy, there's
a prolonged half-life in those. But all of those data
suffer from the sanme problens: relatively short
sanpling tine.

No one that | know has done the sort of
anal ysis where you try and strip out what m ght be
consi dered the absorption phase from -- there just
isn't enough data to do that. So we're really stuck

with what's ethical.
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| suppose one could go ahead and try and
nodel this in animals but 1'mnot aware that it's been
done yet. And even then, you raise questions. So |
think we're stuck but as | said, one woul d expect that
in a closed space like this -- now, if the eustachian
t ube suddenly opens up and drains, obviously, the
concentration is going to fall. So sone of these
things are going to be patient-specific.

CHAI RVAN CRAI G kay, thank you, Jeff.
VWhat | have put up on the screen there are the ques-
tions that were asked by the FDA to the commttee.
And | think what 1'd like to start wth, have sone of
our consultants sort of |ooked at the first question
which is: Does the safety and efficacy data presented
support the approval of Rocephin™ for the treatnent
of pediatric patients with acute otitis nedia?

And | guess | mght just give sort of ny
review of sort of what | thought they were telling us
fromthe data that we heard this norning. Is that the
drug appears to have excellent bactericidal activity
agai nst the various pathogens that are associated with
otitis media using the 2-tap nmethod for bacteriologic
cure.

However, when it was looked at in the

conparative studies, it looked like it was just a
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little bit less effective than | ow dose augnentin, but
equal ly effective to high dose augnentin -- which
again, | have a little trouble understanding that --
and that it also |ooked to be equally effective with
TMP- sul f a.

Fromthe FDA's point of view, is that sort
of what | was seeing fromthe data?

DR. VI RARAGHAVAN. That is correct, but |
would like to just comment on the second tap patients
in How e' s study. Can you please put up the
bacteriol ogic eradication rates of day-2 to 3; it's
slide nunber 71.

This data was provided by the sponsor, and
what you need to see here are those 33 patients in
this study that have two doses of ceftriaxone, and
this is the results fromthat in terns of eradication
And eight of the 33 were not analyzed; 17 of the 33
had eradication; two of the 33 were new infections;
one of the 33 was persistent; and five of the 33 were
presunptive eradication

| just wanted to show that information to
you.

CHAI RVAN CRAIG | thought the numbers, at
| east ny | ook at the nunbers before, is | thought the

eradi cation rates were higher, but that -- are these
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presuned eradication rates based on clinical data?

DR. SOLSKY: | can respond for a mnute
about this. In regards to the How e study, of the 33
patients who received a second dose, if you recall
this was the second -- it was a double tap study --
" m sorry.

In regards to the How e study, 33 patients
received a second dose and if you recall the study
design, patients were tapped the second tine at day-2
to 3 prior to receiving the second dose. And 32 of
the 33 patients who were tapped a second tine had
total eradication of their baseline pathogens. The
one that remained was, if you recall fromone of the
other slides, was a new infection. There was no
persi stence of baseline pathogens in Dr. Howie's
st udy.

CHAl RVAN CRAIG  Now, are your results based
on presuned eradication based on clinical data?

DR VI RARAGHAVAN. These results were based
on what the sponsor provided to us, and only 17 of the
33 had eradication. Presunptive eradication was five
of the 33; persistence was one of the 33. Two of the
33 had new infections; newinfection as defined as the
pat hogen isolated in the foll owup but not presented

baseline -- persistence of pathogens cultured at
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baseline is still present in the day-2 to 3 culture.
CHAI RVAN CRAI G So all these percentages

add up, is that --

DR. VI RARAGHAVAN: This adds up to 33.

CHAI RVAN CRAIG (Ckay. So that you're not
saying that a new infection -- only 30 percent of them
wer e eradi cated?

DR VI RARAGHAVAN.  No, |I'mnot saying that.

CHAI RMAN CRAI G  Ckay. You're just saying
how t he eradi cations were distributed anong --

DR, VI RARAGHAVAN: I'"'m telling you the
br eakdown of the nunbers.

CHAI RMAN CRAI G Yes. Ckay. Thank you.
So, again getting back, there seens to be sone
equi valence with TMP-sulfa, also with high dose
amoxicillin from the European study, but not quite
fromthe U S. study; it tended to be just bel ow, but
.5 didn't cross zero.

So with that sort of data the question that
the coomttee has to address is: Does the safety and
efficacy data presented support the approval of
Rocephin™ for the treatnment of pediatric patients?

And | would like to look at it first -- two
ways. | would like to look at it just with penicillin

suscepti bl e organi sns, and your usual Haenophilus and



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

153

Moraxel la, and then take the question of resistant
pneunococci which is another statenent which was in
the request fromthe conpany separately.

So Scott, would you like to comment ?

DR. G EBINK: | do think that the question
here i s pneunococcal disease, and | think it's good to
focus on the pneunbcoccuses you phrased the question,
Bill. I"'mnmuch | ess worried about Haenophilus otitis
and considerably I ess worried Mrraxella otitis, sinply
because spontaneous resolution rates are greater,
al though there is sonme concern that perhaps the
Moraxel l a catarrhalis organismis changi ng over tine
and | don't think we know for sure that its virul ence
characteristics are going to be as benign as they are
now in the future

So all of that aside and focusing on the
pneunococcus, | believe that the data are sufficient
to show both bacteriologic and clinical efficacy of
singl e dose Rocephin™ for the penicillin susceptible
or gani sns.

And probably what we are arbitrarily -- or
NCCLS has arbitrarily defined as penicillin
internediate; the healthy side of the challenged
pneunococci that Dr. Jacobs was tal king about -- |I'm

alittle bit concerned about the penicillin resistant
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pneunococci. Ganted, the small nunbers that we have
in the bacteriologic study suggest that it will be
active, but the clinical data worry ne.

There are issues around the clinical
assessnent of those patients that fail the clinical
out cones, all of which have been di scussed here this
nmorning. | think that if single dose ceftriaxone were
to be approved broadly for pneunpbcoccal disease it
would have to be linked to a re-review on the
penicillin resistant issue and additional studies
directed at those patient.

Bear in mnd that all of the large, clinica

trial data that we've seen were perfornmed before we

really had the invasion of penicillin resistant
pneunococci on the scene. So |'mvery cautious -- not
necessarily skeptical, but cautious -- about the
penicillin resistant indication.

CHAI RMAN CRAI G Thank you. Dr. Wl d?

DR WALD: Yes. | think that there are a
couple of issues here, and the first one is the one
that we're tal king about and that is, will ceftriaxone
work for acute otitis nedia?

And | woul d agree with what has al ready been
said; that certainly for susceptible organisns it's

clear that we can get eradication and probably cure in
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sone significant proportion of patients, and what
remains to be determned there is the precise efficacy
in resistant organisns.

But | think there's a second, nuch nore
gl obal issue that we have to ask oursel ves about and
that is, what will be the consequences of approving
this drug to be used in acute otitis nmedia and
recommending its use in that instance? And while |I'm
certainly soneone who believes that acute otitis nedia
needs to be treated with antibiotics, let's think
about which children are likely to receive this.

| nmean, we talked today about issues when
there mght be difficulties with conpliance; we tal ked
about children who m ght now | i ke the taste of drugs
and who m ght be difficult to nedicate. And | think
it's easy to inmagine that one could get whol esal e use
of ceftriaxone in inpoverished children, many of them
very young, for whomin fact, short course therapy nay
not be optinmm

| think ceftriaxone is an incredibly potent
drug and | don't really want to lose it for use in
serious infections. We've been participating in a
mul ti-centered, pneunococcal surveillance study since
1988, and | just called Ed Mason during the |unch

break just to find out the npbst recent data.
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In 1995 t hrough 1996, on the basis of nore

than 600 isolates -- systemc isolates and m ddl e ear
isolates -- the resistance to ceftriaxone was 16
per cent . So far in 1997, on the basis of 190

i sol ates, again m xed, ceftriaxone resistance is 23
percent. Roughly half of it is high |evel resistance.

So while people have tried to assure us
today that the kinetics of this drug are not going to
aid in the energence of resistance, we are living and
seeing energing resistance. And | think that we can
antici pate whol esal e and i nappropri ate use of what is
a very val uabl e drug, inappropriately.

CHAI RMAN CRAI G The question | woul d have
is, how nmuch of that is just due to antibiotic use in
general as conpared to a specific conmpound?

DR. WALD: Well you know, no one knows the
answer to that.

CHAI RMAN CRAI G Vll, | guess I'll ask
Scott Dowel |, there are sone studies | think that have
been done in France -- maybe the CDC is involved in
sone of these -- of trying to | ook at what are sone of
the risk factors for devel oping penicillin resistant
pneunococci .

W heard fromthe sponsor that in Italy they

tend to wuse parenteral cephalosporins and the
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i nci dence tends to be | ow as conpared to places which
use a lot of oral drugs. |1Is there any other data that
you're aware of, anything from the CDC, that m ght
shed sonme |ight on that question?

DR DOWMELL: Not really. As you point out,
there are a couple of small trials that have attenpted
to look at different dosing reginens and tried to | ook
at the effect of different dosing reginmens in terns of
duration, total dose, |evel of the dosing, and sorting
out whether those different reginens are nore or |ess
likely to induce resistance as neasured by foll ow up
nasal swab surveys.

And we saw sone data today about nasal swab
surveys which | think are provocative but not
convincing, and | think that simlarly, to ne the data
fromltaly are maybe not even provocative.

W can | ook at our surveillance system for
exanple, in the United States and say that the rates
of penicillin resistant pneunbcocci in Oregon are | ess
than ten percent, in Atlanta they're nore than 30
percent. And does that nean that that's because we're
using nore or less injectable drugs in Atlanta versus
Oregon? No, | don't think so.

And so | think the observed differences

bet ween practice in Italy and nei ghboring France and
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CGermany are just anecdotes and not a whole |ot nore
than that. | think the question about whether
w despread use of injectable cephal osporins in doses
like this will be less likely to |l ead to pneunococcal
resistance is a good one for further exploration.

CHAIRVAN CRAIG | think the only study |I'm
aware of is the one that was presented at | CAAC maybe
two years ago -- or, | think it was two years ago from
the French -- where they had been following in a cl ose
space so that they could follow the devel opnent of
resi stant organi sns.

And what they tended to find for risk
factors -- | think the main tw was -- nmargina
therapy -- in other words, |ow doses of the drug, and
especially for long periods of tinme. And | think in
that, one of the reasons why prophyl axis has sort of
gone into disrepute just because of its potential to
lead to nore colonization and leading to nore
resi stant organi sns.

DR. DOWELL: |'"ve seen that study by, |
think it was C aude Carbonne and his group --

CHAI RVAN CRAIG  Yes, right.

DR. DOVWELL: -- in just abstract form too

CHAIRMAN CRAIG Yes, that's all |'ve seen
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it, too.

DR. DOWELL: -- and | agree, | think it's
provocative just Ilike the data we've seen this
norning. |It's an area for further study. But | have

to say that | think fromwhat we know, | don't think
that -- | think it's hard to be convinced that
ceftriaxone is going to be immune, either to MC creep
or immune sonehow, to inducing resistance or inmmne to
seei ng pneunococcal resistance energe at higher and
hi gher | evels down the |ine.

W saw data yesterday fromthe CDC Senti nel
Surveill ance System which was shut down in the late
1980s because we believed, and the experts told us,
t hat pneunococci were not going to becone resistant to
penicillin. And obviously that was a m stake, and
that was an expert opinion at the tine. And so |
t hi nk expert opinion only gets you so far.

CHAI RVAN CRAIG  Dr. @G ebink

DR G EBINK: Well, not being an expert --

(Laughter.)

-- | just wanted to point out for the
commttee the study, what's been going on the |ast
several vyears in Reykjavik, | cel and, that has
denonstrated a very clear relationship between ora

antibiotic use and energence and then subsequent
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decline of the single clone of 6-B pneunbcoccus that
energed as oral antibiotic use was increasing and
docunented very clearly by the Public Health
Depart nent .

And then as there was governnental action
taken to reduce oral antibiotic use, the incidence of
this clone, which is the only one there, decreased
proportionately. So it's very clear -- it's the only
evidence |'ve seen in the world that shows in a sem -
cl osed population, this 1:1 rel ationshi p between oral
antibiotic use and energence of a resistant
pneunbcoccus.

CHAI RVAN CRAI G Do our other consultants
have any comments? Dr. Reller, you |look |ike you have
sonet hing to say.

DR RELLER As | read through the data and
listened to the presentations this norning, one of the
nost striking things to neis, | was surprised in the
clinical trials that this drug did not perform better
than it did.

How mght it be used? If it's wused
initially, broadly, there are sone potential costs
with that as Dr. Wald presented. |If it's used nore
sel ectively as one mght think about because of the

certainty of conpliance -- for exanple, one m ght use
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it where other oral agents had failed or there was
recurrent di sease -- and based on the concerns raised
and the relative paucity of data on the internedi ate
and frankly, fully flagrantly resistant pneunobcocci,
m ght be the very place where you woul d expect even
| ess success than the marginal efficacy that we've
seen for those organisns.

Maybe this is due to the protein binding.
So that one of the issues mght be for penicillin
resi stant pneunococci that nore than a single dose
woul d be appropriate or necessary. So that | think we
need a lot nore data for resistant pneunococci, and
| " muncertai n about exactly what woul d be the best way
to use this drug that is certainly safe and is
ef ficacious, but not as nmuch as | would have thought
based on the pharmacodynam cs, pharnmacoki neti cs.

CHAl RVAN CRAIG Ron Dagan reported at this
year's | CAAC, sone data specifically in patients that
had failed therapy using the drug. | think it was
three doses if | renenber, was what he used in that
st udy. And they had a significant nunber of his
internedi ate strains and the drug did very well.

And | agree wth you. I'm a little
concerned with just one dose for those nore resistant

organisnms, and clearly would |ike to have nore
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information to convince nme that it doesn't need nore
doses or possibly, a higher dose. | think when you
start giving nore doses that nmakes it not as
convenient as being able to give it as a single dose.

Yes, Dr. Azim.

DR AZIM: Wat about a higher dose? Does
t he sponsor have any data on perhaps, one single dose
of nore than 50 per kilo, and what would be sone of
t he pharnmacoki netic studies of that? | don't know if
that's available at all.

DR.  SCLSKY: No, there is no other
information on that. W only studied, in all our
clinical trials, a 50 ng/kg up to a naxi mum of one
gram

CHAI RMAN CRAI G Yes, Dr. Parsonnet.

DR. PARSONNET: | sort of wish I'd asked
this question before but, in the clinical studies and
t he conparator arns, what was the conpliance like in
the conparator arns and how did that inpact the
efficacy of the drug?

DR SOLSKY: The conpliance actually, in all
of our clinical trials, was very high for the ora
conparator, and one could say alnost that in regul ar
clinical practice, that it's artificial, because we

were seeing rates as high as over 90 percent
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conpliance. And that's sort of based on, obviously,
the controlled clinical trial. It's an artificial
si tuation.

CHAI RVAN CRAIG And | guess the only ot her
question that sonme of us had also, that we were
tossing around at |lunch was -- and Dr. Klein probably,
m ght be able to answer or you probably, too -- was in
his study where the people got the second dose, was
that witten in as an option right from the very
begi nni ng, or was that sonething that the physicians
di d because the patient wasn't doing as well?

DR.  KLEIN: No, that was one of those
enbarrassing things that cones to fore in a forumlike
this, in the sense there was an anbiguity in the
protocol that sonme of the participating physicians
interpreted as permitting a second dose.

And when we reviewed our first couple of
dozen cases, we noted that they were using it wthout
specific criteria. And so we reviewed the protocol
with them and that ended. But there were no second
dose cases after the first couple of nonths of the
st udy.

So it was not -- those cases whi ch have been
included in the intent-to-treat anal ysis were excl uded

i n our published report.
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CHAl RMAN CRAI G  (kay, thank you. Yes, Dr.
Franci s.

DR. FRANCIS: Just a quick conmment on the
adherence and conpliance, and | suspect that's sort of
an underesti mated phenonenon that we need to discuss
alittle bit nore. W know from general popul ation
studies of conplex reginens the average adherence
being -- taking the drug when you're supposed to, is
about 40 percent.

It turns out that conpliance and adherence
are not dependent on indigency, education, where you
l[ive. And | was wondering in this case, where we're
| ooking at ceftriaxone conpared to other drugs at
their nost optimal wuse, truly reflects clinical
si tuati ons.

As a clinician I'd be nore inclined to use
the injection only because we know that at |east 60
percent of the population will not take it in the
proper way, and having explored the incidents and
probl ens of resistant di seases because of that, that's
an issue that | think that we need to discuss in a
nunber of different infectious diseases.

CHAI RMVAN CRAIG  Okay. Any other comrents
or -- yes?

DR. GRUNDFAST: One of the npst dreaded
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conplications of otitis nedia is neningitis and
currently, | think that ceftriaxone is one of the
agents used for the treatnent of nmeningitis in young
chi | dren.

" m wondering if anybody on the panel or
anybody else present has information of historica
nature or froman anal ogous situation to |l et ne know
the potential inpact of the use of ceftriaxone for the
i ndi cati ons proposed today on the future treatnent of
meningitis in children? And that would be a subset of
t hose children who have acute otitis nedi a.

DR AZIM: You know, in pediatrics
ceftriaxone is being used nore and nore in the
energency roomfor febrile children who are presuned
to have sepsis, and the use is really al nost out of
control; it's being used all the tinme. Anyone who's
hospitalized has had a charge or two of ceftriaxone.
So | don't know that this indication is going to nmake
any difference in that already established practice.

DR VALD: | would just say, we |ooked at --
40 percent of the prescriptions are witten for otitis
media, so while you're right, there's a trenendous
anount of abuse of ceftriaxone right now in ERs, now
it will be in every practitioner's office.

| mean, we heard the panelists say -- or
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soneone fromthe FDA -- that as a practitioner you're
concerned about conpliance. This is the solution.
And | think that it could so easily happen that there
woul d be ranpant abuse. You know, | want this drug
for selected cases of acute otitis nedia, and | can
use it right now for selected cases, but 1'd think
twice about it. That's different fromadvertising it.

Let me just say a word about the nunbers
that | quoted for resistance. Roughly the systemc
isolates that are resistant -- S. pneunoni ae that are
resistant to penicillin in ceftriaxone that are
recovered fromthe system -- either the CSF or the
bl ood -- are about one-half the rate of resistance as
those that are found in the nasopharynx in mddl e ear.

So | think by «creating 23 percent
ceftriaxone resistance in children in daycare --
because we're tal ki ng about children under two years
of age -- that we really are creating a situation in
which we're going to favor this organi sm

CHAI RVAN CRAIG Wl |l again, | guess | would
come to -- | think the question is, the child is
probably going to get treated, and in terns of
resi stance the question is: 1is ten days of an ora
agent nore likely to lead to selection of a resistant

organi smthan one shot of a parenteral drug?
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And while we don't have a lot of data to
answer that question, | personally would believe that
it would be nore likely to occur with a | onger course
of therapy than it would with a shorter course of
therapy. But that's as | say, ny inpression.

Scott, go ahead.

DR. DOWELL: Yes, | agree with you, and |
t hi nk you could ask the question in a different way,
t 00. Gven that there are 24 mllion courses of
antibiotics for otitis nedia each year, those are
goi ng to happen whether they're given with anmoxicillin
or another oral cephalosporin, or whether they're
given with intramuscul ar ceftri axone.

So really the question becones, if you want

to be sure that ceftriaxone still works for
meni ngitis, is giving ceftriaxone rather than
cefpodoxime or anoxicillin nore likely to drive

pneunococcal resistance?

And | think there are theoretical reasons

that -- soneone el se may want to speak to this -- that
first of all, treatnent with many of these agents can
select for resistance to many of the other agents. In

fact, a study in Iceland showed that the biggest risk
factor for penicillin resistant pneunobcocci was high

doses of trinethoprim sulfa which doesn't appear to
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make any sense on the surface of it.

So that you don't need to treat wth
ceftriaxone to select ceftriaxone resistance probably.
And yet the next question is whether treatnent with
different antimcrobials, if you switch fromnost kids
getting anmoxicillin to a highly theoretical situation
where many kids are getting ceftriaxone, is not going
to drive resistance any quicker.

| think there is sone evidence that changing
the penicillin binding proteins can happen with a
singl e step change for cephal osporin, whereas it takes
multiple steps for the penicillins. | see sonme people
noddi ng. And so | think that, in nmy mnd the
theoretical concern is that if you switch from
treating nost kids with otitis media with penicillin
to nost kids with ceftriaxone in general, that that
theoretically could be of a concern.

| don't know of evidence that treating with
ceftriaxone is nore likely to induce ceftriaxone
resistance than treating with cefaclor or cefpodoxine
is. | don't know if anybody el se knows about that.

CHAI RVAN CRAIG  Scott -- Dr. G ebink.

DR, d EBI NK | share Scott Dowell's
comment s because the major conpounder -- certainly in

Pittsburgh and el sewhere in the country -- with the
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wi despread use of ceftriaxone for the febrile infant,
has been heavy nmarketing pressure of these other oral
cephal osporins, notably two of them -- cefixinme and
ceftabuten -- that barely exceed M C and are probably
bei ng dosed and achi evi ng sub-M C concentrati ons which
are exactly the pharmacol ogi ¢ conditions that induce
resi stance in one-step cephal osporins.

So I would not find any confort at all in
reserving ceftriaxone for acute otitis nedia on
grounds that you're going to protect pneunbcocci from
devel opi ng cephal osporin resistance, because | think
the greater good woul d be achieved by limting the use
of sonme of these other oral cephal osporins.

CHAI RVAN CRAI G Just one -- Dr. Appl ebaum
one qui ck comment.

DR. APPLEBAUM Yes, can | just nmake a few
coments here, please?

CHAI RVAN CRAIG  Very qui ckly.

DR. APPLEBAUM Ckay, three m nutes.

CHAI RVAN CRAI G I"m not even sure it's
going to be three m nutes.

DR. APPLEBAUM Ckay. |1'd just like to --
|'"ve got sone slides here -- there's obviously not
enough tinme --

CHAI RVAN CRAI G No.
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DR APPLEBAUM -- but I'd just |ike to take
issue a little bit about the fact about the data from
Italy because here you've got a country in the
Medi t er r anean surrounded by al | t he ot her
Medi t erranean countries which are absolutely swarm ng
with penicillin resistant pneunpcoccus. And the only
common denom nator that we can think of is, it's the
only country where they use intranmuscular, |arge
i ntranmuscul ar antibiotics and very little oral.

Parent hetically, we've got another corollary
to that in Asia -- Mchael Jacobs and I are doing an
Asi an pneunococcal surveillance study. And we've got
the sanme situation in India conpared to Korea and
Japan. To our great amazenent, in India the incidence
of DRSP -- and this was done properly in various
centers recognizing the country is very big -- and the
i ncidence of DRSP is less than five percent.

Again, alnost no oral cephal osporins,
whereas in Korea where it's 80 percent and Japan where
it's about 50 percent plus, a large use of oral
cephal osporins. And especially in view of the fact of
t he pharmacokinetics which you saw earlier this
nmorning, of the oral cephal osporins conpared wth
ceftriaxone. | would submt that they are probably

nmore the culprits for the devel opment of DRSP
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CHAI RMVAN CRAIG  Thank you, Peter. Yes?

DR, PARSONNET: Just aside from the
resi stance concerns which | think are very serious, |
have a few other concerns and that is, that | think
the studies show that it doesn't |ook as good as the
conpar at or drugs.

| think the best study that was pointed out
as being the best study, it was significantly worse
than the conparator drug, and in two other of the
studi es which were smaller and had sone flaws, it also
just didn't look quite as good as the conparators that
we' re tal king about.

And | suppose that's true about -- that ny
feelings about that are tenpered a little bit because
the conpliance was so that that may not really reflect
what happens in real life. But we don't really know

what's going to happen in conparison to these two

drugs in real life.
And the second issue is that this will be
the drug of choice if it is licensed for this

practice, and not just because physicians wll chose
it because it's weasy, but because it wll be
advertised to parents, and we've seen that parents
like this drug.

We're showing data from the conpany that
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parents |ike this drug. So the question is, do we
really want a drug w thout the resistance concerns,
that | ooks Iike it may not be as good and will be the
treatnment of choice just because of the ease of
adm ni stration?

CHAI RVMAN CRAIG | guess getting back to --
not as good -- the problem| had with |ooking at the
data was that it wasn't as good as | ow dose augnentin,
but it was as good as high dose augnentin; which |
have a little troubl e understanding why it should be
good as even a higher dose of agunentin but if you use
a |lower dose it's not as good.

DR. PARSONNET: Al | can say is, fromthe
presentation and frommny reading of the data, in one
study that was really very well done, it was worse
t han t he conparator drug.

CHAl RVAN CRAIG  Yes. o ahead, Dr. Danner.

DR DANNER | wanted to ask Dr. WAld -- you
said that you actually wanted to use this drug for
selected patients with otitis nmedia as opposed to
having a general indication for anyone with otitis
media. Wiat is the group that you woul d use the drug
in?

DR. WALD: If | had a highly resistance

pneunobcoccus. W do a lot of tynpanocentesis in
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Pittsburgh. If | knew that | had an organi smthat was
resistant to clindanycin, and resistant to penicillin,
and susceptible to ceftriaxone, you know, it would be
a very attractive drug to use. Because ny alternative
would be to admt the child to hospital and treat with
parenteral erythronycin.

So | think this 1is a trenendously,
biologically potent drug. | think I'd like to have it

for serious systemc infections, and | would use it

for selected cases of otitis nedia. If a child was
vomting one would consider -- | nean, there are
indications for its use. | don't think it's a

prepost erous thought; what I'mreally concerned about
i s abuse.

DR. DANNER: But using it for resistant
pneunococcus or internediate resistant is probably the
pl ace where we don't have good and effi cacy.

DR WALD: Yes, but | have susceptibilities
|'mtal king about -- I'"'mholding in ny hands. | know
that the organismis susceptible to ceftriaxone. |
had just this situation yesterday.

DR HENRY: Wuld you use it at 50 or 100 ny
per kil o?

DR.  WALD: Well, | guess | would have

t hought of using it at 50, and | al so m ght consider
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giving a second dose. You know, |I'mnot sure that |
woul d regard that as conplete treatnent, but the point
is it wuld permt the use of outpatient therapy and
daily observations in such a child.

CHAIRVAN CRAIG Dr. Henry, did you have any

ot her comrent s?

DR HENRY: No, | just wanted to know about
dosi ng.

CHAl RMAN CRAI G Anybody el se have any
coments? Because | think we need to -- we're getting

close to where we need to take a vote. Yes, Dr.
G ebi nk?

DR. G EBINK: Just one nore thought. The
age subject that Dr. WAld nentioned. Renenber, the
age analysis in the Hoberman study that | showed you
at the end of ny presentation, that children under two
years of age and marginally for the 2- to 5-year
children, given five days versus ten days of agunentin
treatment did not fare as well -- the shorter course
treat nent.

So that if in fact, we're getting a shorter
course of ceftriaxone conbined with the issues around
pneunococcal resistance we've tal ked about, it may be
that that younger population is a group that you could

carve out as a popul ation that woul d need additi onal
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study before the drug would be approved in that age
gr oup.

That would al so have the side benefit, if
you will, of elimnating the drug fromroutine use in
t he daycare popul ati on.

CHAIRVAN CRAIG | guess |1'd ask the FDA, is
in their analysis of the data that was there, was
there any age group differences?

DR. VI RARAGHAVAN: W did not do that
anal ysis, Dr. Craig.

DR. SCOLSKY: The sponsor has.

CHAI RMAN CRAI G The sponsor has, okay.

DR. SOLSKY: E-44. On this chart -- this
again, is an intent-to-treat analysis that we're
showi ng here. And this breaks it down for each of the

conparators, conpared to ceftriaxone in terns of

breakdown -- if less than 18 nonths; 18 to 36 nonths;
and greater than 36 nonths -- for each of the four
U S studies as well as the French anoxicillin/clav
st udy.

One sees that there is a trend towards a
greater increase in cure rate with increasing agents
greater than 36 nonths. However, there are obviously,
substantial cure rates at |less than 18 nonths as wel|.

And as you can see also, it is conparable to the
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conparatives in the situation

CHAI RVAN CRAI G Ckay, thank you. Dr.
G undf ast .

DR. GRUNDFAST: Sorry, just a very quick
question. In a study on outcones for managenent of
otitis nmedia being initiated by the Acadeny of
O ol aryngol ogy, Head and Neck Surgery, we actually
have built in to the study a neasure of the child's
preference. And even though the children may be young
and non-verbal, we have picture scales to determ ne
sonme of their preferences and outcones for nanagenent.

| know the children were young in the study,
but what you showed was the preference of the parents
for a parenteral adm nistration of an antibiotic. Was
there any consideration given to the preference of the
children? And it's not inpossible to do that. But
was any consi deration given?

DR. KLEIN: | can only speak -- no, there
was no anal ysis. My personal experience based on
otitis in three children, is that a couple of those
children would hide in the closet and when offered the
alternative of hiding 30 times during a 10-day peri od,
m ght choose a single dose and it's over.

CHAI RMVAN CRAIG  Thank you. Ckay, what |

want to do is take the first question, but what |'d
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like to do is take and not have us consi der resistant
organisns and just look at it froma point of view of
taking out the resistant pneunpbcocci but |eaving
everything el se in.

Al'l those that feel safety and efficacy data
does support approval of Rocephin™ for the treatnent
of pediatric patients with acute otitis nedia, raise
t heir hands.

Those opposed? Any abstentions? One
abstention. Ckay.

The next question is, I'd like to ask the
same thing but now I'd like to add in resistant
pneunococci. So all those that believe that the data
allows the inclusion of resistant pneunobcocci, raise
t heir hands.

| see nobody. Any abstentions on that
second? No. So | assune everybody is voting "no".

Ckay, the next question is nunber 2. Are
there recommendations that the commttee would make
regarding the appropriate use of Rocephin™ for the
treatment of children with acute otitis nmedia? Yes,
Dr. Danner.

DR. DANNER: What |'ve heard is a concern
that this will becone -- you know, go into very, very

wi despread use and maybe sonmewhat inappropriately, and
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that that may then drive resistance and nmake a very
good drug for a serious infections in the hospita
| ess useful.

So given that, it seens to ne that it m ght
be reasonable to in fact, suggest specific situations
where one woul d consider using this drug as in a child
w th nausea and vom ting who cannot tolerate or take
the PO drug, or situations where it's felt that
conpliance is going to be a trenendous i ssue.

And maybe try to limt, or at |east suggest
to the community, that the drug be used in alimted
way and not just driven by parent preference, and
perhaps the preference of practitioners who | guess,
m ght be able to charge for the adm nistration of the
parenteral drug and therefore there m ght be other
notivations for using it.

CHAl RMVAN CRAI G Yes?

DR BANKS-BRIGHT: As | listen with respect
to the second question, the issue of ease of dosing
and so forth, and which patients to reconmmend
Rocephi n™ as an adult infectious disease speciali st
"' mrenmenbering the days of the use of vancomycin on
adult patients, and particularly in renal dialysis
patients and so forth, where physicians -- as |V

physi ci ans and many other physicians -- we canme up
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with all kinds of reasons why vanconycin should be
used, particularly when the patient had an
ent erococcus or staph epi or staph aureus.

We cane up with every reason in the world
why that patient had to have vanconyci n as opposed to,
you know, first generation cephal osporin and so forth.
And | see the problemthat we have cone to now when
we' re doing everything that we can not to prescribe
vancomnyci n.

So | guess -- and | have to admt that as a
parent and havi ng been through this otitis nmedia thing
now for about 20 years, that not one of ny children
ever conpleted a 10-day course of antibiotic therapy.
And | would certainly be one of the parents in favor
of that from an enotional standpoint.

But as an infectious disease specialist |
know when you start making criteria about who should
be included, physicians will conme up with every single
reason why that person should be included as opposed
to bei ng excl uded.

CHAI RVAN CRAIG  Any -- Dr. Rodvol d.

DR RODVOLD: | think sone of the data that
was presented at the end and if there's others that
wasn't there -- particularly the age factor that cane

up as a question and then the sponsor showed data --
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|'"'m not sure how many people realize that. And
anyt hing that can be done to help point that out.

| know it was conparable to the conparator
drug but you know, nmaybe that -- the nore educational -
type things for the practitioner that would help them
as well as the issues that we're tal king about, |
thi nk has to be done maybe in concert.

The sponsor can hel p provi de the agency that
they're going to do that for the good of mankind, the
good for their drug,and good for health sciences. |
encourage that sone of that can be worked out and
supported by both groups.

CHAI RVAN CRAIG  Yes, Dr. Banks-Bright.

DR. BANKS- BRI GHT: | just have one other
guestion about the adverse effect of -- and that still
sort of bothering nme -- the issue of diarrhea and |

think it was 24 percent or 25 percent --
CHAIRVMAN CRAIG  That was with two doses,
t hi nk.
DR. BANKS-BRI GHT: Wth two doses --
CHAI RVAN CRAIG O, 38 percent with two.
DR. VI RARAGHAVAN:  Thirty-nine.
DR, BANKS- BRI GHT: And | guess | still
haven't had an answer to, how was diarrhea defined?

| nmean, Dr. Melish asked that but |'mnot sure that it
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was -- | nean, one | oose stool does not nake diarr hea.
So | guess --

CHAIRVAN CRAIG Dr. Klein?

DR. KLEIN:. As one of the investigators |
can tell you, it was defined in the eyes of the
behol der. So that --

(Laughter.)

-- if a parent said that there was an
alteration in the stools, they thought it was
diarrhea, it was diarrhea.

DR. BANKS- BRI GHT: So what --

DR KLEIN But it was -- you had conparabl e
drugs. So that, for instance in the augnentin study,
the diarrhea proportion was higher. But there was no
fixed definition.

CHAI RVAN CRAIG  Yes, Dr. Henry?

DR HENRY: | guess this applies to question
nunber 2 about the recomendati ons we woul d have about
the appropriate use. |If the recomendation that the
phar maceutical conpany is proposing is that the
proposed dosage would be for the treatnent of acute
bacterial otitis, a single IMinjection of 50 ng/kg,
will that really work in kids under 18 nonths or under
two years of age?

And if it doesn't and yet one single dose
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has becone standard of care and HM3s and other
i nsurance conpanies latch onto that, does that nean
t hat the second dose won't be covered? | nean, so |
think how it's worded may have to be | ooked at very
cl osely.

CHAI RVAN CRAI G kay. Are there any --
|'ve heard sone recommendations for age. s there
anything that's sort of universal anong the commttee
that they would |ike to propose? Dr. Mlish, anything
that you --

DR. MELI SH: Well, |I'm not sure that the
data's strong enough to say it shouldn't be used in
children under a certain age. And in thinking about
it, | probably share the disappointnent that other
people do that this drug wasn't nore efficacious. But
it may be that that's where we are at this tine in the
United States; that we can't count on a drug that with
one course is going to be very efficacious.

| think it's very inportant then, howit's
marketed. It certainly shouldn't be said that this is
better than anything because it's not better than
anyt hi ng. Maybe if they do studies wth
phar macodynam cs wth higher doses, we can find
sonething that's better. But this isn't better.

But | don't see that we can strongly -- if
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we're going to say it's okay for otitis nedia ordinary
cases, | don't know how we can really give too nuch
gui dance.

CHAI RVMAN CRAIG | guess, at |least what |'ve
tended to see the FDA put in the packet insert, is
exactly what the data shows, which woul d probably nean
that they would say, in one study it didn't quite
reach equivalency, while you know, the other two
studies did -- at least that's what | would think
you' d probably do.

DR CH KAM: Wthin package | abeling there
is often a description of the clinical trials which
support the indication. And Dr. Craig, you're right.
W describe the basis for -- or the data that were
presented in the NDA. And that description, both in
terms of how the indication is witten and how the
clinical studies are described, formthe basis for the
product pronotional materials.

CHAI RVAN CRAIG  Dr. Bl uner.

DR. BLUVER As another one of the
investigators, | think one of the things |I'm hearing
which is, is a difference between our clinical

assessnents of patients and the kind of data anal ysis
that the FDA required. |, as an investigator, was

quite surprised at the data analysis that was fed back
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and the end of the study because it didn't really
reflect clinically what we saw.

Anyone who wasn't a conplete cure at the end
of the study -- that neans essentially, their tynpanic
menbr anes | ooked normal except for having effusion --
was counted as a failure.

Now, of the failures, very few of these
children required additional treatnent with drugs --
and this is in either armof the study. So | think
that the data for statistical analysis represents what
we woul d call effective therapy. And I think we need
to keep that in mnd as you're thinking about the
answers to this second thing. Because it just doesn't
really reflect how we practice nedicine.

CHAIRVAN CRAIG | guess |I'd ask Scott and
al so Jerry, obviously, with this -- it's only been
since the FDA clinical trials that one's had a | ot
nore of the followup of the ear. |Is that been doing
repeat exans or is that sonething that's been wth
clinical trials right along?

DR. KLEIN:. I'mnot sure of your question.

CHAI RVAN CRAIG Wl |, doing physical --
mean, | ooking at the ear with otoscopy.

DR. KLEIN. Oh, no, that's pretty standard

for the past 30 years. But I do want to point out
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that | noticed -- and | wanted to congratul ate the
menbers of the FDA who went to the trouble of |ooking
t hrough over 2,000 records and reconsi dering each one
-- but the IDSA FDA guidelines spelled out in the

Clinical Infectious D sease issue in 1992, were not

foll oned conpl etely.

So at sone point the FDA chose a nunber of
areas where they excluded patients, such as those with
recurrent otitis media, those who had an epi sode of
otitis media in the prior 30 days. The |IDSA guideline
says no episodes within seven days.

A coupl e of other areas where | thought the
rules were being made up or had been revised.
Subsequent to the publication of the I DSA guidelines
-- now, there may be reasons for that and we can hear
about it -- but these were studies done in 1990 to
1994. The publication of the guidelines was 1992. |
think it established the standards of practice for
investigators as of those tine. And those are the
criteria that you' ve heard today.

CHAl RVAN CRAIG  Where there any changes in
the points to consider?

DR. SORETH. Back in March of this year we
presented, at a public neeting wth this advisory

panel, the evaluability criteria which included acute
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otitis nedia. It was an effort undertaken by the FDA
to finally put down in black-and-white, what were the
evaluability criteria that we were using in any given
i nfectious di sease indication.

And al t hough we did sponsor via contract,
t he | DSA gui delines, we do not have necessarily, 100
percent agreenment with the specifics of each and every
guideline for each and every infection. So we
di scussed in March then, the evaluability criteria for
otitis nmedia that we by-and-1arge had been applying to
sponsor's applications but had never formally put down
in witing.

That i ncluded excl udi ng cases of recurrent
otitis nmedia in acute otitis nedia trials because the
entities are not identical, and it also included
excl udi ng patients who had another antim crobial for
acute otitis media -- | believe wthin a 30-day period
as opposed to a 7-day peri od.

So it's not that we're making the rules up
as go along every day, but actually we tried to codify
and put down in black-and-white what we had been
appl ying across the board to sponsor's applications.
That's the first point.

The second point is that the trials that

we' ve seen today, with the exception of the nulti-
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centered bacti trial, were conparative trials, and
even though we talk about having what is a very
conservative analysis of the data, including kids who
were inproved in the failure category, neverthel ess
this was applied across both arns of the study. So
it's not applied in any biased fashion; it's applied
to both arns.

CHAl RVAN CRAI G Ckay, thank you. Dr. \ald.

DR. VALD: | just wanted to comment that
right now, in the nonth of Novenber 1997, if we did
t ynpanocentesis on the children who cone to the
Children's Hospital of Pittsburgh with acute otitis
media, all conmers, 50 percent of them have an S.
pneunoni ae that's resistant to penicillin -- again,
about half of them highly resistant.

And we've all -- the commttee has expressed
a disconfort in the use of this drug for resistant
pneunococci, but in fact, the practitioner doesn't
know whet her the child has resi stant pneunbcocci; the

treatnment is enpiric. So is there sone inconsistency

in that?

CHAIRVAN CRAIG To ne, | nean, | think what
it tells us is the next question -- is what should
they do in phase 4 studies -- is they need to get sone

data with resistant organisns to be able to nake that
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claim But there are a lot of other drugs that are
out there.

The oral cephal osporins that are al so used
blindly in those sane situations that also probably
don't work. And there's even studies using double
punctures to even show that they don't work. So |
think the physician that's out there doesn't have a
| ot of good idea of really what is truly going to be

effective with resistant organi sns.

Dr. Dowel .
DR. DOWELL: Yes, | just wanted to agree
with exactly what you said. | think the concern that

| had that | thought | was hearing before was that the
proposed | abeling was for resistance pneunococci, and
t he concern was that we hadn't seen enough evi dence
that it was effective against resistance pneunbcocci .

But having said that, given the other 13
drugs that you have to treat otitis nedia, to ne this
| ooks I|ike the Dbest one for non-susceptible
pneunococci .

So there's a big difference between saying
this shouldn't be | abeled as an effective drug for
resi stant pneunococci and saying it's not good agai nst
resi stant pneunococci because it |ooks |ike anmong what

we have, it's probably up there anong the best, if not
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t he best.

CHAIRVAN CRAIG Dr. Reller.

DR RELLER The commttee voted the way it
di d based on efficacy and safety, although there were
clearly concerns about efficacy in that as yet, not
quite fully defined, penicillin resistant. | want to
ask Dr. Wald a question.

Do you think -- you voiced concerns about
the w despread, primary use of this agent for acute
otitis media. |If there were inclusive |abeling that
included right off-the-bat, penicillin resistant
pneunococci, do you think that woul d encourage its use
as opposed to leaving it off to put a little break on
t he process?

DR WALD: You're saying if it was given in
indication for resistant pneunbcocci -- which of
course we couldn't do because we felt there wasn't
adequate data --

DR. RELLER Right.

DR.  WALD: -- but if it was, would it
I ncrease usage? Sure.

CHAI RVAN CRAIG  Dr. @G ebink

DR. G EBINK: Again, | would point out the
fact that the practitioners are using a fair anount of

cefixime and ceftabuten, and perhaps includes
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cef podoxine and cefprozil in that, tells nme that
they're not thinking bacteriologically about the
m ddl e ear.

So | think to go beyond that and think that
a qualifier in ceftriaxone indications is going to
have any effect on clinical practice, flies in the
face of clinical practice as it exists today.

CHAIRVAN CRAIG Dr. Reller.

DR. RELLER Is there any -- in the
statute's regulatory province of the FDA there have
been | think, extreme concerns raised about sone of
the currently available agent given the reality Dr.
Wal k nmentioned of the proportion of strains at first
visit, that are apt to be internediate or highly
resistant to penicillin anong the streptococcus
pneunoni ae i sol at es.

| nmean, all the epidemologic studies,
puncture studi es support that probability. And what
point can one consider whether or not the drugs
currently approved really wol d neet even the barest
m nimal standard for efficacy? Can a drug be
reconsi dered? As the organi sns change, can one cal
t he question agai n?

| nmean, that mght be the nost inportant

thing that canme out of this darn neeting.
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DR. CHHKAM: Difficult question. | guess
if -- as we base approvals on evidence from adequate
and well-controlled studies, clinical trials, in fact
if they were submtted to the agency for review,
evidence that, on the basis of adequate and well -
controlled clinical trials that a drug may in fact,
not be as effective, then we would take that
information seriously and consider altering that
product's | abel i ng.

Now, it's very careful to say that this
woul d have to be the sane quality of evidence that we
woul d base the initial approval. Wether or not we
would view in vitro data for exanple, changing in
vitro susceptibilities as the basis for making such
change in labeling, is an issue that we would have to
consider internally.

And again, that's not sonething that we have
done in the past, and that would be a change in fact,
how we consi dered these dat a.

CHAI RMVAN CRAI G A change in the MC
br eakpoi nt woul d be one of the ways of being able to
do that. Yes, Dr. Norton.

DR, NORTON: | would like to propose to
gquestion 3, since | --

CHAIRVAN CRAIG | nean, |let nme just go back
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to two. Was there any restrictions or any guidelines
t hat anybody wanted to strongly put forward? Ckay,
seeing none, we'll go on to nunber 3 as: what are any
i ssues that should be addressed in phase 4 studies?

DR, NORTON: Well, | think one was the
obvi ous one that everybody on the commttee raised,
that we would like to see nore data on penicillin
resi stant pneunococci .

The second, it seens to nme that given the
age data that the sponsor just showed, given the data
that Scott presented earlier of the age relationship
and the possibility that either a prol onged course or
a higher dose which in essence would give you a
prol onged course with ceftriaxone.

| wonder if the sponsor should not be
encouraged to do a conparative trial of either the
present dose versus a higher dose, or one injection

versus two? In children let's say, under the age of

t hr ee.

CHAIRVAN CRAIG | nean, to ne, conpared to
the conparative agent they still | ook about the sane.
Dr. Melish

DR. MELISH: | would also like to strongly
support nore studies in resistant popul ations, and we

heard before sonme question about whether it would be
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ethical to study the pharnmacokinetics, but those
phar macoki neti ¢ studi es were done on people who were
schedul ed for tynpanotony.

And | think we're quite unconfortable with
t he questions about protein binding and high |evel of
resi stance. So I would really like to see nore
studi es of the pharnacokinetics in the mddle ear, and
hi gher doses, or children who have gotten two doses
out aways. So that we can see whether a second dose
IS nore appropriate or trying to concentrate up-front,
the antibiotic and eradicate primarily.

We don't really know whether those sterile
cultures were -- whether there was still persistence
within the mddle ear of some organisns that were
causi ng problens | ater on.

CHAI RVAN CRAI G | would second that. I
think the tubes stand for a long period of tineg,
oftentimes, so that you can get fluid out even |ater

so that we could get sanples out at a | onger period of

tine.

And then | would also do ultrafiltration --
or not ultrafiltration, but filtration or
ultracentrifugation or sonmething so that | could

actually neasure free drug concentrations, so one

could really get a better idea instead of just
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guessing what they are, to actually have good
phar macol ogi ¢ data which woul d support that this does
stay above the MC of resistant strains for a
sufficient period of tine.

DR. MELISH And it would be good for the
sponsor because then he mght be able to get an
indication for the treatnment of what's going to be a
really serious problem and that is, real resistant
pneunococci .

CHAl RVAN CRAIG  And again, |ooking at that
popul ation, nmaybe as Dr. Dagan did, which were
patients that had failed earlier therapy or had very
early recurrent disease, mght be the ones that woul d
give you a chance of getting the higher nunber of
t hose nore resistant organisns that would then give a
chance to see if one dose of ceftriaxone is effective
in those organi sns.

Yes, Dr. Banks-Bright.

DR.  BANKS- BRI GHT: One thing that's still
bothering me is, in any of these studies when you're
| ooking at ceftriaxone conpared to one of the ora
agents, were any of these studies done with directly-
observed therapy of the oral agent?

| nmean, | guess | would -- | don't know and

it bothers ne, that if Skip's information is right --
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which |I'm sure that it is just from practical
experience -- that the children generally don't get
all the doses of the antibiotic, what would the data
look like if you were to conpare -- | nean, | guess
what |'mgetting around to is that ceftriaxone, even
-- you know that that child is getting that drug, but
were any of the other studies |ooked at with directly-
observed therapy know ng that that child for ten days,
that anoxicillin three times a day or ceclor or
what ever - -

CHAI RVAN CRAI G Directly observed by the
not her.

DR.  BANKS- BRI GHT: Yes. Because wth
respect to conpliance, all you're asking -- you're
asking the nother, did you give the drug?

DR. SOLSKY: And also the vials thensel ves
when they were returned, so we did --

DR. BANKS- BRI GHT:  Okay.

CHAI RMAN CRAI G So people have to be very
devious if they're going to try and not do it. Pour
it out. Okay, any -- yes?

DR. SORETH: | wanted to make a comment
about a question that Dr. Reller asked and Dr. Chi kam
responded to, which was the reconsideration when it

appears that a drug is not working as well as it m ght
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have been at the tinme of |icensure.

And two drugs that have cone up a lot in
presentations today are cefixinme and ceftabuten. |If
you | ook back at both of those |abels -- and suffice
it to say that there nmay not have been 100 percent
agreenent internally on approving those drugs for
treatnment of acute otitis nedia -- nevertheless, if
you | ook at the specific |abels that those drugs have,
they very clearly state that the drug didn't cover
children with acute otitis nedia due to strep
pneunoni ae.

Now, we can al so nade the evi dence st at enent
that a lot of physicians don't read the package
inserts to any great extent. And so then what we're
left with is really what happens in terns of the
practice of advertising or pronoting or peddling a
dr ug.

And al though we try to have sone input as to how
t hat happens, nevertheless, | think that there may be
sone di sconnect between the detail of what is witten
on a |abel and what gets peddled or detailed in a
physi cian's office.

So that when we ask the question of the
commttee -- and it's a tough question -- are there

recommendations that you could make regarding the
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appropriate use of this drug -- we're really talking
about what we could or should put in a | abel, because
that's what's going to formthe basis for pronotion of
this drug or any other drug. And it's a very
i nportant issue.

CHAIRVAN CRAIG Dr. Reller.

DR. RELLER 1'd like to follow up on Dr.
Soreth's comments and in the context of additiona
studies, raise this question. The data that we had
present ed today showed single dose ceftriaxone to be
at best, conparable to, but certainly not data to
support better than the commonly used oral agents that
wer e studi ed as conparat ors.

What would be the utility of this agent
studied -- given sone of the concerns about issues of
or al agent s, ot her cephal osporins versus this
particular one -- what if studies were done,
appropriately designed, that included sonme of the
agents about which questions have been raised, and it
turned out that they were substantially |l ess effective
t han single dose ceftriaxone for acute otitis nedia?

Realizing the better than half of the
etiologic agents isolated -- at least half or nore
than half -- are streptococcus pneunoni ae, and as nany

as 30 to 50 percent mght be internediate or reduced
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susceptibility to penicillin.

Is it within the real mof probability that
drugs m ght be reconsidered based on such carefully
designed files? Looking at it fromthe other side.
| nmean, all of the material we're presented is, is it
as good as the conparator? \What if the conparator
that's licensed is substantially |ess good than an
agent that has been shown to be equal to the best oral
agent s?

DR CHKAM: | think one of the issues that
this speaks to is, what is the role of random zed
controlled trials and what sort of inference do we
draw from then? | think it's always difficult to
conpare across studies or to nake determ nati ons about
absol ute response rates in any di sease characteristic,
which is one of the reasons why we design controlled
trials.

So that within an internally valid study we
can nmake sone inference about the two agents that are
being tested. So if in fact, a conparator arm which
IS approved, perforns | ess wel | t han t he
i nvestigational agent, we can certainly draw the
conclusion that the investigational agent in this
conparative trial is better than the active contro

arm
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Whet her or not it's reasonable to then nmake
the inference that the active control arm because it
was beaten, is less effective than it mght originally
have been, | think is a trickier inference to draw.
And | think that's the quandary we're in, in terns of
trying to nake absol ute determ nati ons about efficacy
froma controlled trial

CHAI RVAN CRAIG To ne, the whol e question
conmes as, what do you call resistant and what do you
call susceptible? That if you |look at susceptible
pneunococci, even nowadays, you would find that the
old drugs are just as efficacious as they were in the
ol der days. |It's for the resistant organi snms where
we' re seeing the probl ens.

So that if you start giving clains to the
others for resistance, you bring down the crazy
breakpoints which were based on wurinary tract
infections, not really for pneunococci, for many of
t he other drugs. Then one starts to create a nore
even playing field that tends to be based on the data.

So, but that's getting off sone of the
topic. D d you get enough fromthe question of other
tests that people would think would be needed?

DR. CHHKAM: Yes, | think so. | think we

got a good feel for what the commttee is concerned



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

200

about .

CHAI RVAN CRAIG Ckay. So that ends this
session on ceftriaxone and we'll have a 5-mnute
break. Five mnutes. And we'll start imediately on

t he next one.
(Wher eupon, the foregoing matter went off
the record at 2:02 p.m and went back on
the record at 2:15 p.m)

CHAI RVMAN CRAIG As we nove on you see even
our breaks get shorter; only ten mnutes, the next
one.

The issue for part 2 of this session is on
Oloxacin Oic for treatnent of otitis externa,
chronic suppurative otitis nedia wth perforated
tynpani ¢ nmenbrane, and acute otitis nmedia in pediatric
patients with tynpanotony tubes.

And  we'll start of f here wth the
presentation by Dr. Charles Myer on ENT perspective on
treating localized ear infections. You're listed for
45 m nut es.

DR MYER It shouldn't be that |ong. Wen
| was asked to do this, really the charge was to tal k
about the child who has a draining ear and how do you
treat it on a clinical basis? Because that really

enconpasses the issues that we're dealing wth the
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proposed drug this afternoon.

The potential causes of otorrhea really, are
varied, and the things that we're going to be talking
about today really are external otitis, nyringitis --
which in a sense is a subset of external otitis when
it's really just the druminvolved, otitis nedia --
we're really tal king about otitis nedia either through
a patent ventilating tube or through a perforation,
and this can either be acute or chronic and we'll
di vide those as we go al ong.

And then other causes of otorrhea which
we'll enunerate but which we will not really cover.
It's inportant to understand as a clinician, what
t hose other causes m ght be because they need to be
identified so that one doesn't proceed down a path of
treating what one thinks is chronic suppurative otitis
when in fact, another condition actually exists.

When we're tal king about external otitis
we're really tal king about purul ent drainage that one
sees from the external auditory canal. This is an
exanple where you can see sone irritation and
excoriation at the |lateral aspect of the ear canal,
and in this particular child you see sone inflammation
behind the ear of periauricular cellulitis which would

be indicative of a severe infection.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

202

VWhat | want to do is just divide up otitis
externa and otitis nedia so that those of you who
don't necessarily see these children on a regular
basi s have an understanding of what the difference
particularly is.

Typically inotitis externa -- it's known as
swmer's ear, usually seen nore in the sumer -- as
opposed to an acute otitis or otitis nmedia wth
effusion -- I'"mnot necessarily differentiating these
at this point, but that's nore of a winter and spring
di sease. Fever is relatively comon in children who
have acute otitis but uncommon in external otitis
unl ess there's a periauricular cellulitis.

Pain is nore often seen in external otitis
frommnipulation of the ear itself, and with children
who have acute otitis it's nore the deep type of pain
that one may be famliar with in treating those
chi | dren.

The ear canal is abnormal in external otitis
as opposed to normal, with acute otitis or OQVE. The
eardrum may be reddened wth external otitis if you
have a secondary nyringitis as well, whereas in the
child who has acute otitis or an QOVE, you may see
changes that would be reflective of the fluid nedial

to the tynpani c nmenbrane.
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Pneumatic otoscopy should be relatively
normal in the otitis externa, as opposed to abnor nal
in the child who has mddle ear fluid. D scharge is
going to be present generally in children who have an
external otitis, but wll only be present in the
perforated tynpani c nenbrane or that child who has a
m ddl e ventilating tube with purulent discharge in the
patient with an otitis nedi a.

Adenitis would be relatively common in
children with severe external otitis as opposed to
OVE, and then the hearing will generally be preserved
in otitis externa as opposed to those children who
have m ddl e ear fl uid.

So | think that you can see the difference
hopefully, in the signs and synptons in these two
conditions -- otitis externa and then really mddle
ear fluid which I've not really separated into acute
otitis or OVE because | think we're trying to really
tal k about otitis externa in this session.

When we have otitis externa we need to think
about what our treatment considerations m ght be. |
put down antimcrobial drops, and | think that this is
a whol e host of things that are currently avail able
and will probably be discussed as the afternoon

conti nues.
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| personally, and | don't think nost
clinicians think that there is "a great deal of
di fference", between many of the drops and one uses
what one becones confortable with. Many of the ocul ar
preparations have been used by clinicians -- and
again, this is a presentation that is ained at, what
is the clinician doing today, and that was ny charge.

And many of the clinicians will use ocul ar
drops -- either tobranycin drops or garanycin drops --
even though there's not an indication necessarily, for
the treatnment of otic disease; that is what is done.

Then one often wll use one of the
conbi nation drugs that is marketed for otitis externa
or for external ear inflanmation.

Suctioning and debridenent | think, 1is
inportant in those children who have severe di sease.
In other words, if you look in and you see a little
bit of debris, oftentines the drops wll be very
ef fective. However, if one has a severe infection
where the entire, external auditory canal is --
there's a large anount of debris within the externa
canal -- to think that the drops are actually going to
get is probably not a realistic concept.

So in that situation, cleaning the ear is

often inportant. As an otolaryngologist 1'll often
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see those children who are nmanaged by the prinmary care
physi cian who didn't get better. The mgjority of Kkids
will get better sinply wwth the antim crobial drops,
but when they don't then clearly, suctioning and
debridenment is inportant.

Oral antimcrobial therapy is often used
arbitrarily if there's a surrounding periauricular
cellulitis as you saw in one of the previous slides.
Though the npbst commobn organism is going to be
Pseudononas aerugi nosa and the oral drugs that we use
typically aren't effective for that, the clinician
tends to use one of those agents that is effective
agai nst otitis nedi a.

And I'"mnot going to explain the rationale
or lack of rationale for that, but it seens to help
with getting rid of sone of the surrounding
cellulitis.

And then lastly, if the cellulitis is quite
severe, then adm ssion and intravenous anti m crobi al
therapy generally after culture and with an anti-
Pseudononas agent, woul d be effective.

Sonetines one is put in the position of
trying to differentiate between a severe, externa
otitis wth periauricular cellulitis, and a

mastoiditis, and it's difficult to do that because of
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the swelling within the ear canal that prohibits
exam nation of the ear drum And in that situation,
al nost al ways those children are going to be admtted
for intravenous therapy.

Mal i gnant external otitis is a condition
seen nore in the immunoconpromsed group, and
sonething that we really don't need to spend a | ot of
time on today. Suffice it to say that as a clinician,
if one has a patient who has diabetes or who is
i mmunoconprom sed either because they were born that
way or we made themthat way foll ow ng chenotherapy,
then the potential for malignant external otitis is
certainly going to be higher.

Myringitis is, as | said, inflamuation of
the tynpanic nenbrane itself, and in this case
suctioning is going to be necessary to make the
di agnosis. The ototopical drops -- oftentines using
steroi ds because nost of what one sees is inflammtion
of the tynpanic nenbrane -- nmay be very inportant, and
oftentinmes clinicians wll use boric acid or acetic
acid solutions to irrigate the canal to try to return
the canal to an acidic pH, as that oftentinmes wll
resol ve the probl em

My first postulate of pediatric otology is

with a child wwth a perforation or a patent tube, you
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don't have otitis in the absence of otorrhea.

And though this may seemsel f-evident, | see
at least two or three kids a day who cone in because
they were seen by their primary care physician and
told that they had an otitis, they had a patent tube
or perforation but no drainage, and then they were
pl aced on oral antimcrobials and ear drops. And they
cone inirate that we did this procedure -- surgica
procedure -- to cure the ear disease, yet they
continue to have ear infections.

So | think that for nobst otol aryngol ogi sts
and hopefully nost primary care physicians, one should
realize that if you have a patent tube in place, in
general, if there's not drainage there's not an
i nfection and those kids need not be treated.

And | think as we discussed a little bit
today about the inappropriate use of antimcrobials
and the concern for resistance, it's inportant that we
understand when otitis exists and when it doesn't
exi st . And though there can be a lot of argunent
maybe, when you have a child who has an intact drum
and you' re basing your examon sone clinical factors,
if you ve got a tube or perforation, it would be hard
to have an otitis w thout drai nage.

So what we're talking about is this child
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who has drai nage com ng out of the ventilating tube as
you see here. O if this were a hole in the tynpanic
menbr ane you woul d see purul ent di scharge through the
opening of -- through the perforation.

So that as a physician, | think the things
that we | ook at are the character of the drai nage, and
in nmy mnd, any draining is abnormal and generally
deserves treatnent.

Arbitrarily, if the child has -- well, we'll
get to that in a mnute -- but the duration of
drainage, if the parent conmes in and says they had
drai nage two days ago but now it's dry, | don't
typically treat that. But if the drai nage has been
ongoing, then clearly that will be sonething that may
i nfluence how you treat it.

A child who has drainage for nore than two
nonths arbitrarily is defined as having chronic otitis
medi a as opposed to an acute or a sub-acute otitis,
and may carry different treatnent inplications. And
certainly the child who has chronic discharge is one
that | would culture as opposed to the child who has
acut e drai nage.

And the anount of drainage | think, becones
i nportant because if the child has chronic discharge

where one cannot examne the ear adequately, it
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becones inportant that one cl eanse the ear so that one
knows what is going on and that what one is treating
is an otitis and not one of the other conditions that
we nentioned briefly earlier.

So one of the concerns that parents wll
have is, is bloody discharge different? And | think
that the short answer is yes, and let's go over why.
If it responds to conventional treatnent that's fine.
In other words, if inthe first few days you treat the
child with oral antimcrobials and drops as is the
clinical standard today, it's not necessary that we
see every one of those children.

However, many children are very bot hered by
t he bl oody di scharge and we get frequent phone calls
about that, so we see those kids, and in those
children, oftentinmes otom croscopy of cleaning the ear
under a mcroscope is very hel pful, because what one
m ght see would be a granul oma over the ventilating
tube that is in the eardrum

And in that situation, all the oral
antibiotics and all of the drops that you use may nake
no difference at all until you renove the ventilating
tube which nay be acting as a foreign body. So that
bl oody drainage can be treated initially in the

standard way, but if it doesn't respond then one needs
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to do a nore thorough exam nation, specifically to
rule out the presence of a granul ona

So that acute otitis with otorrhea through
a patent tube or through a perforation often
acconpani es a concomtant upper respiratory infection.
W generally wll use -- and | put in quotes --
"ototopical therapy", because | think one should
realize that none of the drugs that are currently used
by clinicians are necessarily approved for use through
an open tynpani c nenbrane.

So the clinical practice is to use topica
therapy for acute and chronic infections, but none of
the drugs are approved for that use.

W oftentimes use oral antimcrobial therapy
and as a clinician, what we generally do is if the
child has an wupper respiratory infection we'll
frequently use an oral antimcrobial agent in addition
to drops. |If the drainage is not that great and the
child does not have a respiratory infection we
oftentimes will not use an antim crobial agent.

We don't typically culture these kids. |If
it continues then I do think that suctioning can be
t herapeutic, but clearly if you do it every tinme a
child has a draining ear it beconmes punitive and

you' Il have an enpty waiting roomin your office.
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W' ve gone over | think, the drugs -- or the
drugs that oftentines are associated wth acute
otitis, and | think that in otorrhea in the acute
situation, that it is really not that nmuch different
t han what has been tal ked about previously and the
oral antimcrobial choices would be generally,
essentially the sane.

However, sone investigators have recomended
in older patients that we could use nore narrow
spectrum antimcrobials during the sunmer nont hs when
no prior treatnent has been given, where the patient
has not been in contract with patients with other
antimcrobials, and when the community experience
shows a high success rate. |In other words, when you
don't necessarily expect to see a resistant organi sm

However, in the younger children or if a
patient has severe synptons, or if you're in a
situation where there may nore |ikely be an incidence
of resistant organisns -- either because of the
community or daycare setting -- then it may nake nore
sense to use a w der spectrumand a m crobial agent.

So if the drai nage persists for |onger than
a few days arbitrarily we generally will use an ora
antimcrobial. W'IlIl usually suction that patient,

and | nentioned what the oral antimcrobial agent
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should be effective against, especially in those
children who are in a situation where a resistant
organismis nore likely.

Otentimes we'll use wicks in the ear, and
| think this is sonmething that Dr. Gundfast has
tal ked about in the past; that ny training had
originally been, if you have a draining ear one of the
| ast things you want to do is put a wick in because
that will further block the drainage that's com ng
out .

However, | think that in nost situations
what the wick can do is allow your drops to nore
effectively penetrate and actually end up where you
would like them which is in the m ddl e ear space.

| think it would be foolhardy to say that
when you have an external ear that's conpletely filled
with purulent material, that putting drops in are
going to actually get anywhere. So |I do think that
the use of wicks in that situation, after suctioning,
are very effective

| don't use cultures and | don't think many
ot ol aryngol ogi sts use cultures in the acute setting
with draining through either tubes or perforations.
When it persists for |onger than several nonths then

one arbitrarily then defines that as chronic otitis
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medi a, then cultures do becone inportant.

One thing | would I'ike to discourage woul d
be the clinician who doesn't have cul tures avail abl e
but has a patient cone in with draining ears and just
sticks a swab into the external canal, into all of the
goop that's there, and gets a Pseudononas and then
sends the child in after several shots of an anti-
pseudononal agent because they've got a Pseudonobnas
otitis nedia.

Cenerally, if you're going to swab the
external canal you're going to get Pseudonobnas, so
that if you' re going to do a culture you need to nmake
sure that what you're culturing is the mddle ear
dr ai nage and not the external canal.

What about phone therapy -- is this done --
since we've been talking about, do you need to do
cultures, do you need to do suctioning? And at | east
| think that in practice what is clinically done is,
if achild has a perforation or a ventilating tube and
the parent can differenti ate between otorrhea and wax,
that it is not inappropriate to give an antim crobi al
agent and a drop over the phone.

And that is sonmething that | think nost
clinicians do. " m not advocating treating otitis

medi a by phone in children who have intact tynpanic
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menbranes. We're tal king about draining ears where it
known that the child has a patent tube or perforation,
and again, this is what is clinical practice.

As we get into the chronic drainage, |l
bring up this quote fromDr. Bluestone from about 12
years ago, where he said that pediatricians don't have
a good perspective about the managenment of chronic,
purulent otitis, and they're not utilizing the
expertise of otolaryngol ogists appropriately. And
let's get into why that m ght be.

Well, by definition, this is drainage that
is persistent for longer than two nonths and in ny
m nd, otom croscopy is mandatory because you need to
assess the status of the eardrum to see whether the
child has a nyringitis, granulation tissue, a
perforation that could be present, a chol esteatoma
which we'll see is a surgical disease, whether there's
a ventilating tube present, and then obtain a culture
after suctioning the ear.

So that in the acute setting, arbitrary
treatnment is appropriate. In the chronic setting you
really need a nore detailed exam so that you can
direct your therapy based on cul tures.

So that we woul d suction the ear, exam ne,

try to determ ne sone of those other factors that |
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mentioned, do a culture and a gram stain, and begin
obt ai ni ng audi ol ogy or audi onetri c assessnent, because
many of the drugs that you may need to use at this
point may carry potential ototoxicity. So you should
have a basel i ne audi ogram from which to work.

Coul d the tube be infected? And this really
gets into the idea of the patient who has a granul oma
over the tube, and | think the answer is yes. There
are several tubes that are designed to be |less -- have
a |l esser possibility of getting infected, but clearly
the tube itself can becone infected.

If you' ve had a tube that is in for a year,
15 nonths, and the child has purulent drainage --
oftentinmes this has persisted for nore than a few
weeks -- | think that it is oftentinmes the tube and
not the mddle ear space that is the culprit, and
we'll take the tube out and start over again. So |
think that one can't discount the tube as the source
of the infection. And that's where | get into, is
when should one consider renoving the ventilating
t ube?

And in general that's a child who has had
chronic otorrhea with a tube that has been in for --
when | say a longer period of tine, this is arbitrary;

it's not necessarily science -- but as you get into a
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ot of this with chronic drainage and the way it is
treated clinically, nmuch of this is done nore in a
gestalt than necessarily by studies.

| mentioned it's inportant how t he speci nen
is obtained. It's still going to be Pseudononas the
majority of the tinme; it can be polymcrobial; and the
rol e of anaerobes is uncertain. |In one study that was
done by Dr. Kinaid fromPittsburgh, you can see that
Pseudononas predom nated in these 26 patients but al so
we're seeing staph aureus, dypt her oi ds, st aph
avadoneras, and al pha strep.

So that in these patients, initially they' ve
been treated alnost always with a systemc ora
antimcrobial, active against the beta-I|actanmase
positive and negative organi sns. Otentines we've
used one of the top antimcrobial agents and we've
done regul ar cleansing of the ear -- sonetines every
day, sonetines every other day, sonetines as often the
parents could get in.

And if that didn't work then we noved on to
the second step. If it worked one would consider
prophylaxis, and |'"'mnot really going to get into the
i ssue of prophylaxis today except to say that | think
that we use nmuch |less prophylaxis than we did a few

years ago.
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| f the drainage continues then we would
generally have the patient admtted to |l earn hone |V
use. Wien | was in Pittsburgh as a fellow all of
these patients canme in and they were all in the
hospital. Most of these patients are treated now at
home wth intravenous therapy wth an anti-
pseudononas, beta-lactamdrug and topical care that we
descri bed previously.

| f the drainage stops, again, consideration
of prophylaxis. If it continues surgical therapy --
meani ng a tynpanopl asty and a mastoi dectony. And in
t he one good study that was done from Pittsburgh, if
you got to this point only about ten percent of the
patients actually got down to needing surgica
t her apy.

CGenerally, oral antimcrobial therapy is
going to be effective with daily care; if not that,
t hen system c therapy along with drops; and then if
not that, surgery. But surgery is usually reserved
for less than ten percent of the popul ation.

So in sumary, the therapy is going to be
based on your cultural results. You may want to do CT
imaging to | ook for sone sort of a mddle ear process,
and then tynpanoplasty and nmastoidectony as |

mentioned, in refractory cases.
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Why don't you just junp to surgery? Well,
it certainly carries its ow set of conplications and
medi cal therapy is going to be effective in the
maj ority of situations.

Wien we choose an ototopical drop, renenber
what | said; that we generally use either an ocul ar
preparation or an otic preparation that is not
necessarily approved for use through a non-intact,
tynpani ¢ nenbrane. That's what's done now.

Met hyl ate for a while was used, though there
was a case of nercury poisoning and death, and that's
certainly not used now. There are only two places in
the country | believe -- lahoma Cty and Col unbus,
Ohio -- where that was the standard of care. that's
clearly not an appropriate drop to use at the present
tine.

And then we get into, how nuch of this is
enotion, that it's okay to do, versus science. Do we
have data that would support the wuse of these
preparations through the wuse of a non-tynpanic
menbr ane?

So you have to renenber, with the use of
these drops, that they are potentially ototoxic, that
it could be unrecognized that chronic drainage can

cause a central neural hearing loss -- it may not be
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the drop itself -- you may be getting hearing |oss
either fromthe disease or the drop in frequencies in
which we don't test, and it may be that the surgery
itself to cure the disease process nmay | ead to hearing
| oss.

So that it is not all that clean when one
| ooks at, are the drops the problem the disease the
probl em or could surgical therapy be the problenf

M ke Pool e, who' s a pediatric
ot ol aryngol ogi st and m crobi ol ogi st, said that topical
antibiotics used in infected ears with a non-intact
tynpani c menbrane is the standard of care. dinical
evi dence of ototoxicity is virtually non-existent.

So | think what we've worked down to for our
treatnment of acute otitis with drainage and chronic
otitis wth drainage, is that we wused drops and
parenthetically, certainly the Ol oxacin drop is used
clinically by sonme physicians today simlar to the
Garanycins, to the tobranycin, to podosporin, to
codi sporin, codinycin -- all of the different drops.

And | think that there's not science that
one is better than the other, at least in the
literature today | ooking at |east, at the drops that
are on the market currently and being used in the ear.

But certainly Dr. Poole's statenent indicates the
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current practice status.
Just so we get an idea of what other idea

things that could be going on, this was reported in

The New Engl and Journal several years ago, where it
was a mcrobacterium that was being transmtted
through the nmethod that instrunents were being
cl eaned; whether it was actually an iatrogenic
infection. So that one should at |east consider acid
fastimes and cultures and otherwise refractory
ot orr hea.

Does allergy play arole? Wll, it may, but
in my mnd and | think in nobst otolaryngol ogists
m nds, if you have drainage that inplies infection and
needs treatnment.

Chol esteatoma can be a common cause of
chronic drainage due to secondary infection of the
keratinizing stratified squanmobus epithelium and
that's why you need to do a good photom croscopic
exam nation so that you can determ ne that the patient
has -- you <can determne whether there's a
chol esteatoma present or if it's sinply drainage
through a tube or through a perforation. And
chol esteatoma is a surgical disease, not a nedica
pr obl em

And again, just to reiterate sonme of those
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t hings that we need to be thinking about as a cause of
otorrhea, not just infection within the mddle ear
space and mastoid, one can see retraction pockets,
pol yps, granulation tissue, foreign body or foreign
body reaction. A nasopharyngeal tunmor may lead to
otitis wth drainage, one could see tubercul osis,
Langer hans cell histiocytosis oftentinmes presents with
chronic otorrhea, and external otitis which we
menti oned at the beginning of the session.

This was a followup to Dr. Bluestone's
statenent in 1985; presented by Dr. Nelson in 1988 in
Annal s. And what you see on the left is what the
experts recommended. What you see on the right is
what the pediatricians were actually doing. That if
they had a patient who had chronic otorrhea, only nine
percent of the pediatricians would suction the ear and
none did mddl e ear cultures.

I nitial t her apy i ncl uded or al
antimcrobials, even though we know that in chronic
drai nage, oral antimcrobials are not going to be
effective the mpjority of the time; 50 percent of
ot ol aryngol ogi sts woul d use a topical antimcrobial,
whereas 79 percent of the pediatricians would; and
nost of t he pedi atri ci ans woul d use an

anti hi st am ne/ decongest ant .
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Fol I ow-up for the otol aryngol ogi sts woul d be
within two days for suctioning, whereas |ess than five
percent of the pediatricians, and then if there was
failure to inprove, only 40 percent would send the
child to the otol aryngol ogi st where hopefully, these
t hi ngs coul d take pl ace.

So as you can see, at least ten years ago
and there's been no new data, there's still a wde
diversity as to how an otol aryngologist will treat a
child with chronic otorrhea, and how a pediatrician
woul d treat a child with chronic drainage.

And that's the conclusion of the remarks
that | have on the treatnent of chronic otorrhea.

CHAI RVAN CRAIG Fine. Thank you very much,
Dr. Myer. Any questions fromthe commttee? No,
don't see any. Thank you very nuch for nmaking it very
clear for everyone and staying within your tine.

Now we have the sponsor presentation, Part
|, by Daiichi Pharmaceuticals. So Elayne -- Dr.
Lonbardy. Ckay, fine. Just to rem nd you, the first
Part | has 50 m nutes schedul ed.

DR. LOVBARDY: Good afternoon. M nane is
El ayne Lonbardy and | work at the U S. Subsidy of the
Dai i chi Pharmaceutical Corporation as the executive

director of Research and Devel opnent. [|'m sure that
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not all of you are totally famliar with the Daii chi
Phar maceuti cal Corporation and it may be useful just
to say one or two words about that conpany.

Dai i chi IS of cour se, a Japanese
phar maceuti cal conpany which has been in existence
since nore than 80 years and has specialized in the
field of oncol ogy, car di ovascul ar, and anti-
i nfectives. And specifically in anti-infectives,
Dai i chi di scovered and devel oped in Japan, O oxacin
-- labeled Floxin™ -- which as you know has been
licensed to Johnson & Johnson in the States.

Now, the subsidiary, the U S. subsidiary is
| ocated in Fort Lee, New Jersey, and is still quite
small. The entire that are in the departnent includes
approxi mately 35 people. So now, to get back to the
topic of this afternoon's session, | will present to
you the agenda and the speakers for the Daiichi
section of the session.

And first I wll say a few words for the
rational e for devel oping Ol oxacin ic Solution; then
Dr. Mndell Seidlin who is the senior director of
Cinical Development wll nake a presentation on
desi gn and outcones of clinical trials.

And she will be followed by two persons:

Prof essor Ceorge Gates, director of the Virginia
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Merrill Bloedel Hearing Research Center at the
Uni versity of Washington, who will make a presentation
of the evaluation of otic safety; and Professor Jerone
Kl ei n, professor of Pediatrics at the Boston
Uni versity School of Medicine, who will discuss the
role of a new ototopical therapy in pediatric
practice.

My presentation is organized as follows:
first I will list the proposed indications; then |
will say a few words about the rationale for topica
t herapy, the rationale for having sel ected O oxacin,
a few words about the preclinical and safety profile
of this preparation, and finally, the rationale for
devel opment Ol oxacin Oic Solution today.

The proposed indications include otitis
externa in adults and children -- children neani ng one
year and older; acute otitis nedia in children one
year and older with tynpanotony tubes; and chronic
suppurative otitis nmedia in adol escents and others
with perforated tynpani c nenbranes.

The rationale for topical therapy is that
basically 1ocal treatment is a very |logica
alternative for the treatnment of |ocalized infections,
particularly when the size of infection is fairly

easily accessible. Local treatnment ensures high
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concentration at the site of infection, nuch higher
than those concentrations achieved with systemc
therapy, and to some extent this may prevent the
ener gence of resistance.

And finally, local treatnent results in
m ni mal exposure, which of course mnimzes the risk
of systemc toxicity and in children, if quinoline is
justified then it allows the use of that quinoline in
children w thout there being the concern and the worry
of systemc side effect, and particul arly acropat hies.

The rationale for having selected O | oxacin
is that Ol oxacin has been denonstrated safe and
effective in the treatnent of nmany infections,
including infections due to Pseudonobnas aerugi nosa.
Ol oxacin has a broad antibacterial spectrum ensuring
-- a wde variety of clinically inportant, sone
positive and sone negative pathogens likely to be
associated with the proposed indications. And again,
it covers Pseudonbnas aerugi nosa.

Thi ngs that the Pseudononas aerugi nosa shows
is not so mnor because in fact, it forces physicians
very often to press type of to use out-of-Iabel
preparation which are potentially ototoxic solely out
of the concern that the responsible agent wll be

Pseudononas aer ugi nosa.
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And finally, Ol oxacin denonstrated in vitro

effi cacy agai nst resistant pathogens. It is effective
against nethicillin resistant Staph aureu and
penicillin resistant Strep pneunoniae. And it |acks

cross resistance with other classes of antibiotics
such as for exanple, beta-I|actans.

The practical safety profile of this
preparation of Ol oxacin was of course, very inportant
to denonstrate because the intent is to use this
product in the mnimally small children. So we did
animal studies which denonstrated |ow systemc
exposure, no skin sensitization, no local irritation,
and no local toxicity to the mddle and inner ear.

Whi ch was our hi ghest concern because since
it is not absorbed systemtoxicity was quite | ess an
i ssue than applying for the first tinme a very high
concentration of O loxacin directly against the

stricture of the mddle ear in a baby.

Vel |, encouraged by this safety profile we
devel oped O'| oxacin -- wi dely devel oped new ot ot opi cal
-- today. Vell, we feel that this new preparation

of fers advant ages over avail able therapy. There is no
therapy and specifically, no ototopical therapy
approved for wuse in patients with open tynpanic

menbr anes.
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Yet the need is there because pediatricians
generally, the typical therapy has been to treat this
condition using topical application of out-of-Iabel
preparation which are often potentially ototoxic.
Sonetinmes the antibiotic is ototoxic, sonetines the
vehicle is. For exanple, the Cortisporin™ used in
the mddl e ear of -- gentam cin.

So we feel that advances in the treatnent of
otitis externa in adults and children can be achieved
with the use of this preparation. First, it is a
nmonot herapy therapy, which is in a sense, better than
conbi nation products that are used today.

It is to be used twice a day, which is sure
a convenient reginen for the parents with children
going to school or going to canp. And finally, the
otic safety of this preparation was denonstrated even
for those patients wth an undetected tynpanic
menbr ane perforation.

Al'l other of the topical preparations to-
date have restrictions with regards to use in patients
wi th non-intact tynpanic nmenbranes.

And t he advant ages achi eving the treatnent
of acute otitis media in children with tynpanotony
tubes and in the treatnment of chronic suppurative

otitis nmedia in adol escents and others with perforated
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t ynpani ¢ nmenbranes are as foll ows.

First, this product, Oloxacin Qic
Solution, covers all relevant pathogens including
Pseudononas aerugi nosa. And again, if this is
inportant for others because nmybe a topica
preparati on not convenient or easy to tolerate, this
is particularly inportant in small children, because
there is not a single antibiotic approved for use in
children today that covers Pseudononas aerugi nosa.

Then this preparation to sone extent in sone
circunstances may elimnate the need for systemc
antibiotic therapy. Certainly overall reduces the
need for antibiotic therapy.

And finally, we've denonstrated the otic
safety of this preparation, and again, if otic safety
is inportant for little children with acute otitis
media it is even nore inportant for those patients
with a chronic suppurative otitis nmedia because that
condition is chronic and those patients are likely to
have been treated in the past, re-treated in the past
heavily wth many courses of antibiotics, and
therefore are likely to have becone nore sensitive to
ototoxicity.

Thank you. | will nowintroduce Dr. Seidlin

who will present to you the clinical program
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DR. SEIDLIN. Thank you Dr. Lonbardy, and
good afternoon. |It's a pleasure to be here to talk
about the <clinical program for Oloxacin Qic
Solution. My task this afternoon is to describe the
design and outcone of the clinical trials supporting
the three indications that we have in our proposed
| abel i ng.

The indications, as you' ve heard earlier,
are: otitis externa in adults and children one year
and ol der, acute otitis nmedia in children one year and
ol der with tynpanotony tubes, and chronic suppurative
otitis nmedia in adolescents 12 years and ol der and
adults with chronic perforations of the tynpanic
menbr ane.

This slide summari zes participation in the
clinical trials program the three indications. A
total of 301 subjects were enrolled in the Ol oxacin
armof the otitis externa trials, 300 were enrolled in
the cortisporin arm And 207 adol escents and adults
were enrolled in the prospective Oloxacin arm for
chronic suppurative otitis nedia. There were 220
hi storical and 63 current practice controls in that
i ndi cati on.

And 454 children were enrolled in the

Ofloxacin arm of the two studies for acute otitis
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media in children with tynpanotony tubes, and 246
children were enrolled in the augnentin arm There
were also 309 historical and 68 current practice
controls in that indication

Thus, there were a total of 962 subjects
treated with O loxacin Oic Solution in the clinical
trials programthat | will describe today.

Now |I'd like to turn to a discussion of the
trials inotitis externa in adults and children. This
of course is based on protocols 002 and 003. Two
adequate and well-controlled trials were perforned:
one in adol escents and adults and one in children.

There are currently no known differences
between adults and children in the pathophysi ol ogy or
the mcrobiology of this infection. The dose differed
in the two trials because of the volune of the ear
canal .

The study design for the two trials was in
essence, the sane. Both were nulti-center
random zed, evaluator-blind trials of Oloxacin Qic
Sol uti on Ver sus Corti sporin™ Qic Sol ution
adm ni stered for ten days.

The primary endpoi nt was a conpari son of the
clinical response seen to ten days after the

conpletion of therapy. dinical cure was defined as
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conpl ete resolution of tenderness, edenmm, secretions,
and exudat e.

The two studies are summari zed here. The
dark bar is protocol 002 which is in adol escents and
adults; the lighter bar refers to protocol 003, the
children. There were 158 O | oxaci n-treated subjects
in protocol 002; they received .5 mM twice daily for
ten days. And 158 subjects were random zed for the
Cortisporin™ armand they received .2 nml four tines
daily for ten days.

In protocol 003, 143 children were
random zed to received O loxacin, .25 mM twce daily
for ten days, and 144 were random zed to receive
Cortisporin™ .15 m four tines daily for ten days.

Popul ati ons anal yzed are summari zed here.
|'"ve already talked about all the subjects who are
enrolled which <constituted the intent-to-treat
popul ati on. o t hese, 126 O | oxacin-treated
adol escents and adults were clinically eval uable, and
116 O | oxaci n-treated chi | dren. And 121
Cortisporin™treated adolescents and adults were
clinically evaluable and 111 Cortisporin™treated
chi | dren.

Al so 48 Ol oxacin-treated adol escents and

adults were mcrobiologically evaluable and 45
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children; 50 Cortisporin™treated adolescents and
adults were mcrobiologically evaluable and 53
chi | dren.

The overall clinical cure rates in the two
protocols include the eval uable subjects sunmarized
her e. Again, the dark bar is the adol escents and
adults and the lighter bar, children. So 81.7 percent
of Ol oxacin-treated subjects in protocol 002 were
cur ed; 83.5 per cent of Cortisporin™treated
adol escents and adults were cured.

The 95 percent confidence interval indicate
equi val ence with the | ower bound of -12 percent and
upper bound of 8.5 percent. In protocol 003, 96.6
percent of Ol oxacin-treated children were cured and
94.6 percent of Cortisporin™treated children
Agai n, the 95 percent confidence interval denonstrated
equi val ence with the | ower bound -4.3 percent and the
upper bound, 8.2 percent.

So you noticed on the previous slide the
cure rates were sonmewhat higher in children than they
were in adults; in the low 80s for adults and the m d-
90s for children. W considered what m ght be the
reasons for this difference and exam ned several of
them The possible reasons listed on this slide are

of course, specul ative.
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Al though there were no differences in the
mean synptons between adults and children, there were
sone differences in the nean duration of otitis
externa before enrollnent, with the duration in adults
in both treatment arns being sonewhat |onger than in
chi | dren.

There were also sonme differences in the
proportion of subjects with exacerbating as opposed to
stable otitis externa at the tine of enrollnment, with
sone nore of the adult subjects having exacerbating
di sease when they were first treated in the trial

There were of course, differences in who
adm ni stered the drugs to the subjects. In the
pediatric trial the drug was generally adm nistered by
a caregiver under direct visualization. This may
enabl e better counting of drops and better assurance
that the drops indeed, entered the canal. In the
adol escent and adult trial the subjects generally
sel f-adm ni stered the drops.

There al so may be sone decreased penetration
t hrough the ear canal in adult nmen because of nore
hair, etc. These of course are all speculative.

These two slides -- which | know nust be
difficult to see in the back of the room --

denonstrate the overall m crobiological and clinical
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response by pathogen. The left-hand slide is protocol
002, the adol escents and adults, and the right-hand
slide, protocol 003 of children.

The first thing I would like for you to
notice is that the nost inportant pathogens were
pseudononas aeruginosa and Staph aureus, W th
pseudononas really predom nating. And that was true
in both trials.

The next thing 1'd |like you to notice is
that there were extrenely high, mcrobiological
eradication rates for both trials in both arns;
exceedi ng 97 percent in both trials for O | oxacin and
exceedi ng 98 percent in both arns for Cortisporin™

The clinical cure rates by pathogen are al so
shown for O'loxacin and Cortisporin™  They were both
excellent in both trials.

This slide shows the overall m crobi ol ogi cal
assessnent by pathogen. Eradication was achieved in
98 percent of subjects in protocol 002; 98 percent
with Cortisporin™ And protocol 003 |ikew se;
extrenely high eradication rates in both arns: 98
percent Ol oxacin, 100 percent Cortisporin™ The
nunber of persistence in recurrent pathogens were
extrenely few in both studies.

These slides summari ze adverse events that
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wer e observed during the course of the study. Again,
on the | eft we have adol escents and adults in protocol
002, and on the right, children in protocol 003.

The incidence of treatnent-rel ated adverse
events anong Ol oxacin-treated subjects is about 15.8
percent of the adults studied; 11.5 percent of
Cortisporin™treated subjects experienced treatnent-
related adverse events. And these were not
significantly different.

There were three O | oxaci n-treated subjects
who experienced serious adverse events, one of which
a rash, was considered treatnent-related. There were
two Cortisporin™treated subjects who experienced
serious adverse events. Agai n, one of these was
considered treatnent-related. It was also a rash

| should point out that because these were
the first clinical trials that we undertook with this
study, we called any rash, regardless of severity,
serious. So that this may be a bit of overly
conservative calling of serious adverse events here.

There were four O | oxacin-treated subjects
and two Cortisporin™treated subjects w thdrawn due
to adverse events. One of the Oloxacin was
treatnent-related and two of the Cortisporin™ ones

were treatnent-rel at ed
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Turning now to the children, the incidence
of treatnent-rel ated adverse events was |low in both
arns: 2.8 percent anong O | oxacin-treated subjects
and 3.5 percent anong Cortisporin™treated subjects.

Serious adverse events occurred in two

Ol oxacin-treated subjects; one of those was
treatnent-rel ated, not noted on the slide -- that was
a follicular rash -- and none anong the Cortisporin™

treated subjects. Two Ol oxacin-treated subjects were
w thdrawn due to adverse events, as were five
Cortisporin™treated subjects.

The nost common treatnent-rel ated adverse
events are listed on this slide. There were no
significant differences between the treatnent arns in
the incidents of any one treatnent-rel ated adverse
event. The npst conmon ones as you can see, were
purutus and application site reactions. The others
occurred in one percent or less wth the exception of
ear pain.

Qur conclusions regarding otitis externa in
children and adults are that Ol oxacin Qic Solution
admnistered twice daily is as effective and as wel | -
tolerated as Cortisporin™ Qic Solution adm nistered
four tinmes daily.

l'd nowlike to turn to di scussi on of acute
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otitis media in children with tynpanotony tubes. This
is based on protocols 007 and 008.

As Dr. Myer discussed earlier, otorrhea is
the key synptomin acute otitis nmedia in children with
t ynpanot ony tubes. Al though fever and otalgia are
cardinal synptons of acute otitis nedia in children
with intact tynpanic nenbranes, they're uncomon in
children with tynpanotony tubes.

In these patients, pathogens may access the
m ddl e ear either through the eustachian tube or
t hrough the external auditory canal. As Dr. Myer al so
mentioned, it's inportant for the physician to rule
out other possible causes of otorrhea: foreign
bodi es, tunors, chol esteatomas, etc.

W consi dered several issues when designing
the clinical trials program in this indication
First, no therapy is specifically approved for this
indication, and placebo controlled trials were
consi dered unet hi cal because as you heard earlier, the
usual practice is to treat patients with either ora
and/ or topical therapies.

Al so, Pseudononas aerugi nosa i s an i nportant
pat hogen in this disorder but no oral anti-pseudononas
agent is labeled for pediatric use. And avail abl e

ot ot opi cal and ophthal mc agents which are currently
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in use and mght cover this pathogen, are potentially
ot ot oxi c.

The specific objectives of this programwere
to denonstrate the efficacy of Oloxacin Cic Solution
agai nst both the typical acute otitis nedia pathogens
-- the strep pneunoni ae, Haenophilus influenzae, and
Moraxella catarrhalis -- as well as agai nst
Pseudonbnas aerugi nosa and Staph aureus.

It was also inportant to denonstrate both
the general safety and the otic safety of the drug
usi ng audi onetric nmeasurenents. The audionetric data
W ll be presented |later on by Dr. CGeorge Gates.

This slide sunmarizes the two studies in
acute otitis nedia. In protocol 007, 226 subjects
were treated prospectively with Oloxacin, .25 m
twice daily twice daily for ten days. I n protoco
008, 228 subjects were randomzed to receive
O loxacin, .25 m twice daily for ten days, and 246
were random zed to received augnmentin, 40 ng/ kg per
day, admnistered three tinmes daily for ten days.

| should point out that this trial was
initiated and conpl eted before the new formul ation for
twice daily admnistration of augnentin was approved.

Prot ocol 007 was designed as a nulti-center,

open |abel trial of Oloxacin, .25 mM twce daily for



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

239

ten days. Ef fi cacy was assessed seven to ten days
after conpletion of treatnment. There were historical
and current practice controls.

The primary endpoint was a conparison of
cure in the clinically evaluable Ol oxacin subjects
and the historical practice subjects who had a fol |l ow
up visit recorded in their chart. dinical cure was
defined as conplete resolution of otorrhea; that is,
dry ear.

The purpose of the historical and current
practice groups was to provide a context for
interpretation of the efficacy data in the prospective
arm It was anticipated that we would be able to
gather data on nore historical practice subjects than
current practice subjects because the design all owed
us to go back four years from the tine when the
prospective armwas initiated for historical subjects,
while the current subject records were those of
subj ects who were treated during the interval when the
prospective patients were being treated.

W felt however, that the current practice
subjects were inportant because they mght reflect
nmore recent trends in mcrobial resistance and drug
t her apy.

As noted earlier, historical and current
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practice subjects who had a record of a followup
visit, were considered clinically evaluable. No data
on treatment prescribed or adverse events were
collected in these conparator groups.

Pr ot ocol 008 was designed as a nulti-center,
random zed, evaluator-blinded trial of O loxacin Qic
Solution, .25 m b.i.d., or augnentin 40 ng/ kg per day
in three divided doses for ten days. The primry
endpoint was identical to protocol 007; that is,
clinical response seven to ten days after conpletion
of therapy. Critical cure was also defined in the
sane way: conplete resolution of otorrhea.

The inclusion/exclusion criteria were
identical for these two studies, with one inportant
excepti on. And that 1is that subjects in whom
pseudononas aerugi nosa was isol ated at baseline as the
sol e pathogen were withdrawn from both arns of the
study and were not considered clinically eval uable.

Thi s was done because it was recogni zed t hat
nost isolates of pseudonobnas aeruginosa would be
resistant to augnentin. Subjects were withdrawn from
both arns in order to protect the study blind.

The popul ations analyzed in the two trials
are sumari zed here. For protocol 007, 225 subjects

received Ol oxacin, record were reviewed for 309
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current practices, 68 -- |I'm sorry, 309 historica
practice and 68 current practice subjects. And 143 of
the O loxacin-treated subjects were «clinically
eval uabl e, and 107 of those were mcrobiologically
eval uabl e.

So 218 of the historical practice subjects
and 48 of the current practice subjects had a record
of a followup and were thus considered clinically
eval uabl e.

In protocol 008, as | nentioned earlier, 228
subj ects were random zed to received O | oxacin; 246
t he Augnentin™ 140 of the Ol oxaci n-treated subjects
were clinically evaluable; and 146 of the Augnentin™
treated subjects were clinically evaluable. So 83 of
the O | oxacin-treated subjects were m crobiologically
evaluable as were 93 of the Augnentin™treated
subj ect s.

| wanted to show you how many were excl uded
from clinical evaluability because pseudononas was
isolated as a sole baseline packaging. So of the
subjects in the Oloxacin armand 27 of those in the
Augmentin™ arm were excluded from «clinica
eval uability for this reason

The overall <clinical cure rates in the

eval uabl e subjects are shown here. In protocol 007,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

242

85 percent of Ol oxacin-treated subjects were cured.
This was statistically significant fromthe 64 percent
of historical practice and 71 percent of current
practice subjects who were cured. There was no
statistical difference between the historical and
current practice arns.

In protocol 008, 76 percent of O oxacin-
treated subjects were cured, and 69 percent of
Augnmentin™treated subjects were cured. The 95
percent confidence interval shown here indicates the
equi val ence for these two therapies. The lowlimt of
the confidence interval is -3.7 percent and the upper
l[imt is 18.2 percent.

This slide shows the overall m crobi ol ogi cal
and clinical response by pathogen in the two trials.
Agai n, protocol 007 on the left and protocol 008 on
the right. The eradication rates again, were
extrenely high for Oloxacin for all of these
pat hogens, exceeding 93 percent in both trials.

The eradication rates for Pseudononas
aerugi nosa and Staph aureus in protocol 008 were
statistically significantly greater t han for
Augnentin™  For Pseudonobnas aerugi nosa, 100 percent
versus 43 percent, and for Staph aureus, 96 percent

versus 48 percent.
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| should rem nd you that although patients

who had a sole culture of Pseudonobnas were excl uded

from clinical and therefore m cr obi ol ogi c

eval uability, those who had Pseudononas at baseline as

part of a mxed culture were allowed to continue in
this study and were eval uabl e.

The clinical responses by pathogen are al so
shown here. The clinical responses for the treated
subjects exceeded 83 percent for all of these
pat hogens -- for Pseudonobnas aeruginosa in this arm
and Moraxella probably because of relatively small
nunbers. And in fact, the clinical response rate for
subjects wth Staph aureus, actually they're
statistically significantly greater than that for
Augnentin™ that's 82 percent versus 44 percent.

The overall mcrobiological assessnent by
pat hogen is shown here. For Ol oxacin-treated
subjects in protocol 007 and protocol 008, eradication
rates were 97 and 98 percent; for Augmentin™ it was
71 percent.

Persistence occurred for two percent of
pat hogens for protocol 007, and 1.4 percent of
pat hogens in O oxacin-treated subjects in protoco
008. In contrast, persistence occurred for 26 percent

of pathogens in the Augnentin™treated subjects in
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pr ot ocol 008.

Recurrence is not really different between
the two arnms in protocol 008.

This slide reviews the changes in the
Oloxacin MC for persistent or recurrent pathogens in
AOM O | oxaci n-treated subjects in these two protocols.
As you've already noticed, there are only a handful of
persi stent or recurrent pathogens -- seven altogether.

There were two pathogens who had a one
dilution change at MC. This of course, is within the
test/retest variability of nost |aboratories and nost
peopl e woul d not consider this significant treatnent-
rel ated energence of resistance.

These slides sunmarize the adverse event
experience in the two protocols. In protocol 007, 13
percent of Ol oxacin-treated subjects experience
treatnment-rel ated adverse events; of these, three were
serious, none of themwere treatnent-related. There
were six subjects withdrawmn fromtwo adverse events.

In protocol 008 there was statistically-
significant difference in the incidence of treatnent-
rel ated adverse events, with six percent of Ol oxacin-
treated subjects and 31 percent of Augnentin™treated
subjects experiencing treatnment-related adverse

events.
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There were no serious adverse events in the
O loxacin arm there were two in the Augnmentin™ arm
Agai n, none of these were treatnent-related. Ni ne
Of | oxaci n-treated subjects and 19 Augnenti n™ treated
subj ects were wi thdrawn due to adverse events.

The nost common treatnent-rel ated adverse
events in the two studies are shown here. In protocol
007 we had a smattering of different adverse events:
earache, bitter taste were the nost common.

Oloxacin is well-known to have a bitter
taste and it was anticipated that either because of
sensitivity of the cortitynpany in the ear or passage
of the drug through the eustachian tube to the
pharynx, bitter taste mght be perceived in sone
subj ect s.

It was quite transient and didn't result in
treatnent, as continuation in any subjects. Q her
adverse events occurred |less frequently.

In protocol 008 there were statistically
significant differences in the incidence of three
adverse events. Diarrhea occurred in one percent of
O | oxaci n-treated subj ect s, and 27 per cent
Augnentin™treated subjects. Rash occurred in one
percent of O oxacin-treated subject and five percent

of Augnentin™ treated subjects. Monilia infections



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

246

did not occur in any Ol oxacin-treated subjects, in
seven Augnenti n™treated subjects.

The conclusions drawn from these two
protocols are that Ol oxacin Qic Solution is superior
to Augnentin™ in eradicating Pseudonbnas aerugi nosa
and Staph aureus. Oloxacin is as effective in
Augrmentin™ in eradication of strep pneunoniae, H.
i nfluenzae and M catarrhalis in this indication.

Ofloxacin is clinically -equivalent to
Augrmentin™ in the treatnent of AOMin children with
t ynpanot ony tubes when children wth sole cultures of
Pseudononas aerugi nosa are elimnated. Oloxacin Qic
Solution is associated with fewer treatnment-rel ated
adverse events than Augnmentin™ and it provides
effective, enpiric coverage thus, for all pathogens
associated with acute otitis nmedia in children with
t ynpanot ony tubes.

Oloxacin Gic Solution is thus safe and
effective for the treatnent of acute otitis nedia in
children with tynpanotony tubes.

Now we' |l turn to a discussion of chronic
suppurative otitis nedia in adol escents and adul ts.

Chroni c suppurative otitis nmedia occurs in
patients wth chronically perforated tynpanic

menbr anes. It's characterized by <chronic or
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intermttent otorrhea and nmany of these patients
devel op chronic, mddl e ear pathol ogy.

Pat hogens may access the mddl e ear, either
fromthe eustachian tube or fromthe external auditory
canal. It is of course, inportant for the physician
to rule out other causes of otorrhea as was nentioned
earlier: chol esteat oma, tunors, other mastoiditis,
forei gn bodies, and so on.

A single, open |abel study was conducted in
this indication because no conparative agent wth
| abeling for this indication exists. The simlarity
in the pathophysiology and mcrobiology of this
infection to that of acute otitis nedia in children
wi th tynpanotony tubes supports the notion that the
trials in these two indications should support each
ot her .

Finally, there are relatively few subjects
with chronic suppurative otitis nedia and perforation
inthe United States. This is due at least in part,
to aggressive therapy to acute otitis nedia in
chil dhood. |Inadequate treatnent of acute otitis nedia
in childhood is the nost common reason for chronic
perforations in nost parts of the world.

In addi tion, the preval ence of tynpanopl asty

-- that is, repair of chronic perforations -- again,
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further reduces the subject populations that was
avail abl e to us.

This study was a multi-center, open | abel
trial, very simlar in design to protocol 007.
Subj ects were treated wwth Oloxacin, .5 m b.i.d. for
14 days. Ef fi cacy was again assessed seven to ten
days after conpletion of treatnent. Hi storical and
current practice controls simlar to those in protocol
007 were used.

Again, the primary endpoi nt was a conpari son
of cure in the clinically evaluable Ol oxacin-treated
subjects, and the historical practice subjects with a
fol | ow up. Cinical cure again, was defined as
conpl ete resolution of otorrhea.

The popul ations are illustrated here: 207
subjects were treated with Ol oxacin; 162 of these
were clinically evaluable; 99 of these were
m crobi ol ogi cal | y eval uabl e. Records were revi ewed
for 220 historical and 63 current practice subjects;
185 of historical and 54 of the current practice
subj ects had a record of a followup visit.

The overall clinical cure rate in Ol oxacin-
treated subjects were 91 percent. This was
significantly greater than the cure rate in the

hi storical practice subjects and the current practice
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subjects which were 67 percent and 70 percent,
respectively. Again, there was no statistical
significance between the historical and the current
practice groups.

The nost common basel i ne pat hogens i sol at ed
in mcrobiologically evaluable subjects are |isted
here. Pseudononas and staph aureus were the nobst
comon, followed by proteus mrabilis and an
assortnment of other enteric organisnms. One hundred
percent of pathogens isolated in this protocol were
er adi cat ed.

The adverse event experience for this trial
is summari zed here. There were 23 percent of subjects
who experienced treatnent-related adverse events.
None were serious. There were five subjects w thdrawn
due to adverse events.

| should point out that in this trial
subjects were asked to record on a patient diary
whet her they experienced bitter taste after the first
admnistration of Oloxacin and this was considered a
treatnment-rel ated adverse event. The bitter taste was
transient and didn't result in discontinuation of
therapy in any subject.

The nost common treatnent-rel ated adverse

events are listed here. As we expected, bitter taste
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-- taste perversion -- occurred in 17 percent of
subjects and was the nobst common treatnent-rel ated
adverse event. Dizziness and Pruritus occurred in two
percent of subjects, and the other events occurred in
a smaller proportion of subjects; thus, the adverse
event profile was quite benign.

Qur concl usi ons regar di ng chronic
suppurative otitis nmedia in adol escents and adults
with chronic perforations of the tynpanic nenbrane are
that Oloxacin Oic Solution 1is effective 1in
resolution of otorrhea and eradi cation of the rel evant
pat hogens.

Transient bitter taste is the nost common
treatnment-rel ated adverse event and is transient and
did not result in treatnent di sconti nuati on.
Oloxacin OGic Solution is well tolerate with no
serious adverse events and is thus safe and effective
in this indication.

At this point 1'd like to turn the
di scussion over to Dr. CGeorge Gates fromthe Virginia
Merrill Bloedel Hearing Institute, University of
Washington. He will discuss the otic safety of the
sol uti on. | think 1've forgotten that you nay have
wanted a break at this point.

CHAI RMVAN CRAI G W did have a break. s
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the remai nder only about ten m nutes for both?
DR. SEIDLIN. Maybe 15.
CHAIRVAN CRAIG Fifteen? How long is the

next one going to be?

DR SEIDLIN. | think Dr. Gates is about ten
m nut es.

CHAI RVAN CRAIG  Yes. Wiy don't we go ahead
-- five mnutes -- go ahead and get that one done.

DR GATES. Thank you, M. Chairman, nenbers
of the panel, nenbers of the FDA staff. | appreciate
goi ng ahead. There's a chance | can get back to

Seattle tonight, so | appreciate your forbearance.

|'ma otol aryngol ogi st at the University of
Washi ngt on. | spend half my tinme taking care of
pati ents and the other half doing research, and |I'm
delighted to be here to talk about the safety of this
agent .

As Dr. Seidlin has pointed out with the
efficacy, it's ny privilege to review the safety data
with you. This is professionally exciting to ne
because in 30 years of practice this is the first
agent that has denonstrated both safety and efficacy
when placed in the mddle ear, and if you approve it,
it wll be the first agent approved for use in this

i nportant area.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

252

Over three-quarters of a mllion children
every year in the United States have tubes put in
their tynpanic nenbranes to treat chronic otitis nedia
effusion or recurrent acute otitis nedia. The
principal conplication of tubes is otorrhea -- pus
com ng out through the tube.

Thi s engenders substantial health care costs
as well as anxiety on the part of the patient and the
parents to have all this foul stuff comng out their
ears. And one-third of kids with a tube will devel op
infection at sone tinme, and nost tubes stay in seven
to 12 nonths, and with the |ong-term tubes, every
child is going to experience it at |east once.

Currently, we have no approved agent for
treatnent of this condition so we go ahead and treat
it with unapproved agents. And ototopical nedication,
as was pointed out very nicely by Dr. Myer, is a key
element in the treatnment of the otorrhea.

The otorrhea nay be due to acute otitis
medi a com ng through the mddl e ear and out the tube,
or it may be due to water contam nation through the
tube into the mddle ear. The net result is the sane,
of nmucositis of the mddle ear.

Most of the agents contain am nogl ycosi des.

Some of them contain other agents such as propyl ene
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glycol, which is known to product chol esteatonma in
aninmal s, and yet we've had to put this in the ears of
patients.

The animal toxicity shows both auditory and
vesti bular toxicity from am nogl ycosi des. The point
was raised earlier: is this inportant in clinical
practice? Wile the incidence of proven conplications
from am nogl ycoside therapy in the mddle ear is
small, it is not zero.

And we know from ani mal data that when drops
are put in the mddle ear we can see sonme danmage to
the hair cells in the basis turn of the cochlea, and
functional hearing tests with auditory and brai nstem
responses denonstrate loss of hearing in the high
frequenci es.

I'd like to quickly sunmarize two studies
that were done to assess Oloxacin in the mddle ear.
Dr. Barlow and nyself and our colleagues eval uated
gui nea pigs who had Ol oxacin one percent -- three
tinmes the usual dose -- placed in the mddle ear for
seven days by a subcut aneous cat heter.

Schaefer of M chigan | ooked at two different
doses with longer-term therapy. The Schaefer data
with 0.3 percent had histol ogy and showed absol utely

no effect on the nucosa and the ossicles. That
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includes the joints which are cartilagi nous joints,
al though they're not weight-bearing. There's no
evi dence of cartil age pat hol ogy or bone pathology in
t hese joints.

And in the inner ear there was no effect on
the auditory brai nstemresponse and no effect on the
nmor phol ogy of the cochl ea.

Here's a cartoon that shows you a little bit

of the anatony of the cochlea which is not famliar

probably, to nost of us. The inner hair cell is the
sensory cell; the other hair cells are, as we've
learned in the past ten years, are little

m cronechani cal notors that anplify the sound energy
and sonehow transmt it to the inner hair cells.

Loss of either the outers or the inners
results in hearing loss, and in order to denonstrate
this histologically we renove the tectorial nmenbrane
and take this whole block of tissue, put it on a
slide, and ook at it fromtop dowward so we can see
the supporting cells, the hair cells, the pillar
cells, in the next slides.

Here we see on the left, one of our animals
with a one percent solution. Here you see the inner
hair cell cilia standing up straight and tall -- the

normal pillar cells. And the three rows of outer hair
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cells with a nice, normal V-shaped configuration.

Contrast this to the Cortisporin™ aninmals
that were -- the dose was adnministered in the sane
way. There's a little bit of a clunped hair cell but
basically in this section, all the hair cells have
been wi ped out by the Cortisporin™ agent.

And as we see in this summary graph, saline
controls have only about one percent hair cell |o0ss;
the Cortisporin™ 65 percent; Gentam cin about eight
percent; the O loxacin one percent -- the sanme as
saline. The vehicle, benzal konium was studied in two
strengths as well, and the vehicle is also non-
ot ot oxi c.

These are the auditory brai nstemresponse in
the animals. As you know, you can put clicks in the
ear of an animal and record the vertex EEG and
summarize it, and infer fromthis the sensitivity of
the ear. This nunbers represent the change from
baseline in vehicle -- and notice less than -- the
average was about five decibels; we consider a ten
deci bel change as significant.

Wth 0.3 Oloxacin, again essentially no
change. (One percent we have this anomaly here -- one
ani mal out of seven who experienced about a 40 deci bel

change at day 14, and this had cone down to 25
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deci bels at day 28. But with the group data you see
this averages out, so it's alnost all of themwthin
the normal range for the group, wth the exception of
t hat one ani mal .

Contrast this to the neonycin where there's
an average 40 db shift that is permanent -- doesn't
change from day-14 to day-28, and involves all the
test frequencies.

So the animal studies can be summarized to
denonstrate the lack of local irritation in spite of
high levels of the drug, and | ack of adverse effect on
the nucosa and the ossicles, as well as the structure
and function of the inner ear.

Now, we want to review quickly the
audi onetry data from protocol 008, and that's acute
otitis nmedia in children with tynpanotony tubes. Al
t he subjects were over four; no existing hearing |oss,
sensoneur al | oss; and testing wth Dbehaviora
audi onetry was conducted prior to therapy and at their
final visit where there was failure or test-of-cure.

Testing for air and bone was done at 500,
1000, 2000, and 4000 cycles. Testing of air
conduction al so was done at 8,000. Again, a change of
ten decibels is the mninum clinically-significant

change, and this is a conservative change. The data



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

257

are presented as an average of the thresholds at the
t hree speech frequenci es.

We also |ooked at 4,000 and 8,000 and
there's essentially no change in these children. A
positive change represents inprovenent and a negative
change as wor seni ng.

And the target ear is the ear with the
di sease or if both ears are affected it's the nore
severely affected ear. For bilateral cases, if both
were equivalent, the right ear was the target ear.
And audi onetry was available for all the subjects in
t he study.

Here we see the bone conduction puratone
average for Ol oxacin and for Augnentin™ and none of
t hem worsened in bone conduction; npbst stayed the
sanme; and there was one subject in each that showed a
slight inprovenent over the test/retest tine.

Here we see the data fromthe air conduction
whi ch i nvol ves passage through the mddle ear, and the
results are sonmewhat different. Qoviously if the
m ddl e ear effusion is present it's going to cause a
| oss of air conduction which will tend to inprove as
the ear inproves.

And this shows in fact, that was the case:

68 percent of the target ears showed an inprovenent in
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the Ol oxacin group; and in the Augnenti n™ group, 35
percent and 24 percent of the target and non-target
ears.

Now, one subj ect showed a decrenent; here we
have one in the non-target ear and two in the target
ear that showed a decrenent in the air conduction
Renmenber that the bone conduction was unaffected.

So we conclude that Oloxacin Oic 0.3
percent solution is not associated with changes in the
ossicles or the structure and function of the inner
ear in the guinea pig, and it did not adversely inpact
on hearing in children in protocol 008.

We should nmention that we were not able to
do vestibular testing in this age group, but none of
t he subjects exhibited any of the nmanifestations of
vesti bul ar | oss, and nost of the dizziness that was
encountered was transient fromcold solution in the
warm ears which creates a thermal effect.

Thank you very much, M. Chairman.

CHAI RMAN CRAI G Thank you. Jerry, why
don't you go on? W'Il to the |ast one as well.

DR.  KLEIN: My role is to discuss the
pediatric issues and the remarks will be brief.

The current usage of ear drops in pediatrics

is for the three indications that were eval uat ed. |t
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is: otitis externa; otitis nedia that evolves to a
perforation and then drainage followng that
perforation; and the extensive concern now with the
pl acenmrent of ventilating tubes and otorrhea that
follows a child who has had ventil ating tubes pl aced.

The available preparations are used
extensively. They include Cortisporin™ which is a
dual antimcrobial preparation -- polynmyxin B and
neonycin and hydrocortisone; Coly-Mcin™ S -- which
is only neonycin and hydrocortisone; and the two
ophthal mic preparations, Tobradex™ -- which is
t obranyci n and dexanet hasone -- and Garamyci n™ which
i's gentam cin al one.

| should add that there is an acidic acid
preparation, VoSOL™ that is used with or wthout
hydrocortisone, but because of its acidity is often a
pai nful preparation for the child because of the
irritated, external ear.

The concerns have been expressed of
potential ototoxicity and there are extensive ani nal
data relevant to the use of am noglycosides, but |
thi nk the usage has been so extensive over so many
years that if it was a significant clinical problemit
probably would have been recognized. So it's a

potential ototoxicity.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

260

The limtation on usage in children with
perforations | took from the package insert for
Cortisporin™ and the quote is, "Should be used with
care when the integrity of the tynpanic nenbrane is in
question". And of course, this is nost of the tine.

Finally, the drops have to be adm nistered
three or four times a day; that nmay be an inposition
or burden on sone children in daycare or school -age
chi | dren.

To look at the two issues subsequent to
otitis externa specifically and how t hey evolve -- and
| think sone of this has been related and I'll go over
it rather quickly -- sone acute otitis nedia wll
progress to perforation because the abscess contents
is such that the tynpanic nmenbrane bul ges; there is
ischema of the tynpanic nenbrane centrally; and
perforation foll ows.

The nenbrane is so vascular that usually it
heal s quickly -- sonetines with in a day or two -- but
on occasion it persists. |If the abscess has drained
conpletely and there is no further inflammtory
reaction of the nmucus nenbrane, that may remain dry
after several days and then the perforation nay seal.

But in sone cases there will be a nucoytis

with persistent ear drainage, and the nucoytis -- the
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results of an ear drainage m ght be due to organisns
aspirated from the nasopharynx or from the external
ear canal. So the range of pathogens is inclusive of

those two sites.

Managenent i ncl udes ear dr ops, daily
cleansing of the ear canal -- although this is
infrequently done in pediatric practice -- and there's

considerable wuse of oral antimcrobial agents,
particularly anoxicillin, sonetinmes Augnentin™ or
trimethopri msul famet hoxazole. As has been pointed
out, that would be suitable for the organisns
aspirated from the nasopharynx, but inadequate for
those organisns that are fromthe external canal

Sone children will develop local tissue
i nvasi on, cellulitis, possibility of mast oi d
i nvol venent, and they will need the regi nen nentioned
by Dr. Mer of parenteral antibiotics and perhaps
surgery. The surgery may include nmastoid surgery or
subsequently, the replacenent of the tynpanic nmenbrane
-- repair of the tynpani c nmenbrane.

The tynpanotony tube story is very simlar.
We're replacing the perforation nowwth the orifice
of the tube. And this is just a diagramfromthe book
that Dr. Bluestone and | have witten. And the tube

is placed after an incision and then with forceps the
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tube is placed in that incision and remains for an
average of eight to 12 nonths.

Dr. Gates nentioned the many tubes that are
in use currently every year. My bet would be that
this nunber wll increase as the concern about
resi stance developing followng chenoprophylaxis
dimnishes -- the wuse of chenoprophylaxis for
recurrent episodes of acute otitis nedia.

| shoul d have nentioned that the two reasons
that children are referred to an otol aryngol ogi st for
pl acenent of ventilating tubes are persistent mddle
ear effusion -- particularly if associated wth
hearing inpairnment -- and the child who has previously
fail ed chenoprophylaxis in prevention of new epi sodes
in recurrent acute otitis nedia.

But as we put limts on chenoprophyl axis,

it's likely that the nunber of procedures for
pl acenent of tynpanotony tubes will increase.
The tynpanotony tubes work. They do

di m ni sh the nunber of acute episodes, they serve to
ventilate the mddle ear space, and wth that
ventilation one now has an air-filled rather than a
fluid-filled space, and restoration of the hearing
inpairment that had been associated wth the

conductive | oss when the fluid was present.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

263

It also serves to allow drainage fromthe
nmucous nenbranes so that an abscess is essentially not
formed wth an acute infection. But the protective
function of the tynpanic nenbrane is | ost, so now you
have the tube and it allows for contam nation by
organisns in the ear canal, as well as reflux of
organi sms from the nasopharynx.

So the pediatric interest is summarized in
the final two slides. This is an agent that is
af fected agai nst both organi sns in the nasopharynx, as
wel |l as those that are derived fromthe external ear
canal, and you can see the m crobiologic eradication
rates for those two sets of organisns.

|"minpressed with the extent of the studies
t hat have been perforned; | think they probably are
the largest studies for each indication available in
the literature and when published wll be a
substantive contribution to the literature. And |
think they do denonstrate clinical efficacy and safety
for each indication.

Less concern for ototoxicity; that's the
vague concern about the am nogl ycosides. And | think
the fact is that we haven't had a |ot of pediatric
experience in random zed control trials, and this is

a sSubstantive contribution to the ©pediatric
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l[iterature

Finally, these are nodest admnistrative
points but b.i.d dosing is easier than t.i.d. or
g.i.d. | think one of the bonuses that may occur is
the frequent usage of oral agents -- both for the
chronic event follow ng acute otitis nedia as well as
the otorrhea that follows tubes -- nay be one of the
ways that will dimnish the total volunme of systemc
anti biotic usage.

And finally, it renoves the barrier or
restrictive statenment that is currently in the package
inserts for other products. Thank you.

CHAI RVAN CRAIG  Thank you, Dr. Klein. Any
guestions that people are going to have we m ght give
to themright now and then they can respond after the
little 10-m nute break. Are there any specific
gquestions of the sponsor from any of the nenbers?

DR AZIM: On protocol 008, clinical
response and m crobi ol ogi cal response with regards to
St aph aureus was so |ow when Augnentin™ was used
What m ght be the explanation for that? The response
was | ower than expected for sonme other organisnms --
Haenmophilus -- but generally in the ballpark of what
we've seen with treatnent of otitis nedia. But for

Staph it was particularly |ow
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CHAI RVAN CRAI G You nean, for the
Augnentin™ or for --

DR. AZIM: For the Augnentin™

CHAI RMAN CRAIG  For the Augnentin™ vyes.
For the conparative agents --

DR. AZIM: Their product |ooks very good.

CHAI RVAN CRAI G We'll take a 10-mnute
break, and so | have right now by ny watch it's
quarter-to, so in ten mnutes, at five-mnutes-to we
will start again.

(Wher eupon, the foregoing matter went off
the record at 3:46 p.m and went back on
the record at 4:03 p.m)

CHAI RVAN CRAI G The next part of the
programis the FDA presentation by Cheryl MDonal d.

Was there any response to the question --
that's right, | forgot about that.

DR SEIDLIN. None of the Staph aureuses in
pr ot ocol 008 Augnentin™treated subjects were
resistant at baseline, so that is not the explanation.
The other thing | just |ooked at was to see how many
of those Staph aureuses were part of the m xed
i nfection at baseline.

Now, | can tell you that sonme ten percent --

|"m sorry, 40 percent -- that is, ten of the Staph
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aureuses that were isolated from Augnenti n™treated
subj ects at baseline were part of a m xed infection.
| don't know offhand if those were the failures. So
that m ght be part of the explanation.

CHAIl RMAN CRAIG Ckay. Thank you very much.
Dr. MDonal d.

DR. McDONALD: Good afternoon, |adies and
gent | enen. |"m Cheryl MDonal d. I"'m a nedical
officer from the Dyvision of Anti-Infective Drug
Products and |'ve been the primary nedical reviewer on
the Oloxacin Oic NDA. And this afternoon |I'd |ike
to present the results of ny review of the NDA,
hi ghli ghting those areas where | had differences of
opi nion between ny results and the applicant's.

As you' ve heard, this application has three
clinical indications for which |l abeling is requested:
otitis externa in adults and children, acute otitis
media in children with tynpanotony tubes, and chronic
suppurative otitis nmedia in adol escents and adults
with perforated tynpani c nenbranes.

There were five Phase 3 clinical studies
presented to support these three clinical indications.
For otitis externa there were the tw studies:
protocol 002 in adults and protocol 003 in pediatric

subj ect s.
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For acute otitis nedia in children wth
t ynpanotony tubes there were two studies: protoco
008 which was a random zed, eval uator-blinded study
using an active conparator, Augnentin™ and protocol
007 whi ch was an open | abel trial wth historical and
current practice controls.

And for chronic suppurative otitis nedia
t here was one study, protocol 006, in adol escents and
adul t s.

Wiat 1'd like to do is review each study on
an indication-by-indication basis in the sequence that
you see here, starting first with protocol 002.

Protocol 002 was the study of otitis externa
in adults -- adol escents actually, and adults, but for
ease of speaking I'll say adults. This was a nulti-
center, random zed, evaluator-blinded trial pitting
Ol oxacin versus Cortisporin™ Qic solutions, each
for ten days. The age of the subjects was to be
greater than or equal to 12 years and they were to
have a diagnosis of acute otitis externa.

And in this study, 314 subjects were
enrolled. Each of the 314 subjects received at |east
one dose of nedication. These 314 subjects were
distributed as 158 in the Ol oxacin armand 156 in the

Cortisporin™ arm The applicant derived the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

268

clinically eval uabl e population of 126 and 121 in the
two treatnent arms, respectively.

As | reviewed this study | nade very few
changes in the evaluability status or the efficacy
out cone assessnents of the subjects; however, during
the course of the review of this NDA information cane
to light that necessitated the renoval of sone of the
i nvestigative sites. And at the final analysis of
this study, ny clinical evaluable popul ation came down
to 99 O | oxacin-treated subjects and 98 Cortisporin™
treated subjects.

Looking at what these changes did to the
clinical cure rates conpared to the applicant's, we
see on this slide the applicant showed a clinical cure
rate of 82 percent in the Oloxacin arm 84 percent in
the Cortisporin™ arm wth a 95 percent confidence
interval of -12 to 8.5. And ny results were a
Of | oxaci n success rate of 77 percent, Cortisporin™ 81
percent, and a 95 percent confidence interval of -16.3
to 8.6.

So the net effect of the changes | nade were
that each treatnment arm showed a sonewhat |ower
efficacy rate and the confidence interval w dened a
bit with the | ower bound now being -16. 3.

Turning to the mcrobiology data of this
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study, there was |less of an inpact on the mcro data
for this study. A per subject basis the eradication
rates were still at l|least 98 percent in each arm
Looki ng on the per pathogen basis you can see that
again, they stayed quite high with all the baseline
pat hogens being eradicated in the Ol oxacin arm and
all but one isolate of Pseudonobnas bei ng eradicated
fromthe Cortisporin™ arm

Looki ng at the people who were considered
clinically and m crobiologically evaluable, you can
see that the success rates | derived for the
O | oxaci n-treated subjects was 84 percent, which is
not substantially different than that of the
applicant. And the rates | derived for the
Cortisporin™treated subjects was 87 percent, versus
88 for the applicant.

So ny changes did not nmake a significant
di fference on the overall clinical and m crobi ol ogi cal
success rates.

Looking at the safety results of this study,
nost of the adverse events were of mld to noderate
intensity and there were simlar rates of adverse
events between the two treatnent groups: 42 percent
of the subjects in the Ol oxacin armand 33 percent of

the subjects in the Cortisporin™ arm experi enced sone
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sort of adverse event.

The adverse events that were nobst conmmon,
regardl ess of the relationship to the study drug, were
pruritus and application site reaction, rhinitis,
earache, and headache. And these were seen wth
simlar frequencies anong the two treatnent groups.

Now I "Il turn to the second study of otitis
externa which was the study in pediatric subjects.
This study was of analogous design to that in the
adult subjects wth appropriate corrections and
adjustnments nade for the subject's age. These
subjects were to be at |east one year of age to |less
than 12 years of age.

There were 287 subjects enrolled, and all of
whom received at | east one dose of sone nedication.
These subjects were distributed anong the two
treatnent groups as 143 in the Ol oxacin armand 144
in the Cortisporin™ arm The applicant derived a
clinically evaluable population of 116 O oxacin
subj ects and 111 Cortisporin™treated subjects.

Agai n, analogous to the adult study the
medi cal officer needed to exclude sone of the
investigative sites and the resultant clinically
eval uable population from the nedical officer's

perspective was 81 for Ol oxaci n-treated subjects and
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78 Cortisporin™treated subjects. This was a 30
percent loss of the clinically evaluable subject in
each arm

In both of these otitis externa subjects the
denographic characteristics and baseline disease
characteristics of the tw treatnent arnms were
bal anced, both prior to the exclusion of these centers
and after the exclusion of the centers.

Looki ng at how the nedi cal officer's changes
affected the clinical cure rates, we see that they
didn't really mke much of a difference. The
Ol oxacin-treated subjects had a 96 percent cure rate
and the Cortisporin™treated subjects had a 92
percent cure rate. And the 95 percent confidence
interval was -4.5 to 12.4, which was not substantially
different than those found by the applicant.

Looki ng at the m crobi ol ogy of the pediatric
subj ects, again, on a per subject basis there was no
real changes. Wat you see on a per pathogen basis is
that we | ost sonme of the nunber of isolates from sone
of the organisns that were seen in fewer than ten
subjects. But overall, the eradication rates renai ned
very high -- 100 percent in each arm

Now, what we see conparing the overall,

clinical and mcrobiological success rate in the
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subjects who were both mcrobiologically and
clinically evaluable is that the nedical officer's
changes did not affect the overall rates; they were
very high in both arns.

Looking at the safety results we see that
nost adverse events seen in this study were of mld to
noderate intensity. The rate of adverse events
between the two treatnment groups was simlar: 35
percent of the Ol oxacin-treated subjects versus 26
percent of Cortisporin™treated subjects experiencing
an adverse event.

Looki ng at those adverse events that were
nost conmon anong the treatnent groups regardl ess of
relationship to the study drug, we see that earache,
otitis nedia, fever, rhinitis, and coughing were the
top five adverse events seen, and they were seen with
simlar frequencies between the two treatnent groups.

So when we | ook at the studies for otitis
externa, what we see when conparing the efficacy rate
is that across the board adults fared worse than
children, with an Ol oxacin success rate of 77 percent
in adults versus 96 percents in pediatric subjects.
the success rate for Cortisporin™ of 81 percent in
adults and 92 percent for pediatric subjects.

W found these results puzzling and |ike the
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applicant nentioned, we investigated sone potenti al
reasons that we could have seen these results. W
wondered if there was sone difference in the baseline
di sease characteristics, the conpliance with therapy,
the wuse of cl eaning procedures, or baseline
m cr obi ol ogy between the adults and chil dren.

Wth respect to the baseline disease

characteristics -- Dr. Seidlin mentioned this -- the
adults were found in a greater percent -- 75 versus 64
percent of the pediatric subjects -- to have an

exacerbated condition of otitis externa at enrol |l nent.
And the adults also had a |Ilonger duration of
synptomatol ogy prior to enrollnment: five days versus
three days for the pediatric subjects.

And thought it was not otherw se specified,
we did find that endocrine and netabolic conditions
were seen in a bit higher frequency in adults: 13
percent versus peds, three percent.

Looki ng at conpliance with therapy we found
t hat between adults and children the conpliance with
the therapies in both treatnent arns were simlar.
And the applicant provided w cks for nedication
admnistration to the investigator to be used at his
or her discretion. We thought perhaps mybe the

pedi atric subjects had w cks used nore often which
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woul d have kept the therapy in the area of interest,
but the data on the use of w cks was not captured.

Looki ng at cl eaning procedures -- not really
just abridenent but suctioning could be included in
that -- we found that really they were not frequently
used in either of the adults or pediatrics, and
actually overall, the adults had a bit higher
frequency of cleaning procedures: ei ght percent
versus pediatrics. And within each study the use of
t he procedures was bal anced between the O | oxaci n and
Corti sporin™ ar ns.

Looki ng at the baseline m crobiol ogy, nore

adults -- 67 percent versus 57 percent pediatric
subj ects -- had a baseline pathogen isolated, and in
fact, a slightly greater percentage of adults -- 19

percent versus 13 percent of the pediatric subjects --
had nul ti pl e pat hogens isol ated at baseline.

Looki ng at the actual pathogens in the MC
distributions, there was no real difference between
the adult subject's pathogens and the pediatric
subj ect's pathogens with respect to the distribution
of the M C val ues.

So we're left with two studies in otitis
externa which show sonmewhat different results, and

this causes us to ask the commttee: do these results
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of study 002 denonstrate adequate safety and efficacy
data to support the approval of Oloxacin Qic
Solution 0.3 percent for the treatnent of otitis
externa in adults?

Simlarly, do the results of study 003
denonstrate adequate safety and efficacy data to
support approval of Oloxacin OQic Solution 0.3
percent for the treatnent of otitis externa in
chil dren?

Next we'll nove to the second clinical
indication; that is, acute otitis nmedia in children
with tynpanotony tubes. The first study we'll review
is study 008 which was the nmulti-center, random zed,
eval uator-blinded study conparing Oloxacin Qic
Sol ution versus Augnentin™ for ten days -- Augnentin™
bei ng dosed at 40 ng/ kg per day dose.

These subjects were to be greater than or
equal to one year of age and less than 12 years of
age. They were to have acute purulent otorrhea with
t ynpanotony tubes in place -- acute being defined as
| ess than three week's duration. A total of 474
subjects were enrolled, all of whomreceived at |east
one dose of nedication.

The total enrollnment is distributed as 228

subjects in the Oloxacin arm 246 in the Augnentin™
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arm The applicant derived a clinically eval uable
popul ati on of 140 O | oxaci n-treated subjects and 146
Augnentin™ treated subjects.

The nedical officer nade a few changes but
they didn't really result in that great a percentage
of subjects being excluded from the applicant's
clinically evaluable population. The resultant
medi cal officer clinically eval uable popul ati on was
135 Ol oxacin-treated subjects and 145 Augmentin™
treated subjects. And again, the denographic
characteristics and baseline disease characteristics
of the two treatnent arns were balanced in all of
t hese popul ati ons.

Looking at the effect of the nedical officer
changes on the clinical cure rates, we see that they
really didn't make a substantial difference conpared
to those found by the applicant. Medi cal officer
found a clinical cure rate of 76 percent in the
Ol oxacin arm and 68 percent in the Augnentin™ arm
with a 95 percent confidence interval of -3.1 to 19. 2.

Looki ng at the m crobiologic data for this
study we see again, analogous to the otitis externa
studi es, on a per subject basis the changes by the
medi cal officer did not make that nuch of a

di f f erence.
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And when we | ook at a per pathogen basis we
see that the eradication rates are still quite high
for the Oloxacin arm at 93 percent or better for the
top five pathogens. And these five pathogens are what
you woul d expect to see in this. You see the top
three for otitis nedia in the usual sense, those
chil dren who have intact tynpanic nenbranes, and you
al so see Staph aureus and Pseudononas, those organi sns
you expect to see in subjects who have a perforated
t ynpani ¢ nenbr ane.

As Dr. Seidlin pointed out, the Pseudononas
aerugi nosa isolates are rather low in nunber in this
study because subjects who had a pseudononas isol ate
as their sole pathogen at baseline where to be
excluded from each of the study arnms in order to
protect the study blind.

Looking at a clinical cure rate on a per
pat hogen basis we see that Ol oxacin had very good
clinical cure rates for all these five pathogens and
t hey were higher than the Augnentin™ arm except for
Moraxella catarrhalis, and this was really not that
much different.

And again the Pseudononas is not really a
good conpari son because of the study design, and we

don't really consider Augnentin™ to be a drug that
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you woul d use for Pseudonobnas.

Looking at the overall clinical and
m crobi ol ogi cal success rates in this study, again the
medi cal officer's changes do not nmake nuch of a
difference. The clinical and m crobi ol ogi cal success
rate for the Ol oxacin-treated subjects was 67 percent
versus 78 percent for the Augnentin™ arm

Looki ng at the adverse events in this study,
overall Ol oxacin had a | ower adverse event rate, and
this was statistically significant. It was 42 percent
of Ol oxacin subjects versus 52 percent of
Augrmentin™ treated subjects experiencing an adverse
event.

D arrhea accounted for nuch of this
difference, with 29 percent of the Augnentin™treated
subj ects experiencing diarrhea versus five percent in
the Ol oxacin group. And rash was seen in a higher
percentage of Augnentin™treated subjects: 90
percent versus two percent in the O | oxaci n group.

As Dr. Gates described, a subset of these
subj ects had audionetry perfornmed as a secondary sort
of safety neasure, and these subjects had to be at
| east four years of age or older so that they could
cooperate with the test.

St andard audi ogram frequenci es were tested
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and there was no significant change in the puratone
average for bone conduction at 4,000 Hz, and in the
air conduction study, Oloxacin actually showed at an
i nprovenent conpared to Augnentin™ in 68 percent of
the subjects versus 35 percent of the subjects.

The second study that was done for acute
otitis nedia in children with tynpanotony tubes --
this was protocol 007, which was a nulti-center, open
| abel study using historical and current practice
control armns. O herwise the design was simlar to
that in study 008.

There were a total of 600 subjects in this
study; 226 of those were Ol oxacin-treated subjects
and all of those subjects received at |east one dose
of study nedication.

The data collected in this study for the
Ol oxacin group was very simlar in detail to that
coll ected for protocol 008. For the historical and
current practice group studies the data was coll ected
retrospectively, and unfortunately there was no data
coll ected on the baseline disease characteristics or
the treatnent reginmens used for the subjects in
hi storical and current practice groups.

The primary efficacy variable in this study

was to be the success rate -- and that is dry ear, or
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cure -- for the Oloxacin-treated subjects who are
deened clinically eval uabl e versus the success rate --
dry ear rate -- for subjects in historical practice
group who had a followup visit.

In this study the nedical officer nade
essentially, no real changes to the applicant's data
and the overall success rates were, for Oloxacin in
clinically eval uabl e popul ation a success rate of 84
percent, versus 64 percent for the subjects in the
hi storical practice group who had a followup visit.

What we can see is that the success rate in
the historical practice group subjects who had a
foll owup was 64 percent, and it was 70 percent with
the current practice group subjects. It's notable to
see that these are simlar rates.

The mcrobiology in this study was not
significantly affected -- I'msorry, the success rate
by pat hogen, were very high for the O | oxacin-treated
subj ect s. There was not data collected on the
m crobiology for historical or current practice
gr oups.

These are the top five pathogens found and
they are the ones that the applicant seeks | abeling
for, and they are the ones you woul d expect to see in

this clinical entity. The usual pathogens of otitis
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medi a and Pseudononas and Staph aureus. And the
applicant's clinical cure rates for these top five
pat hogens were at | east 83 percent.

Looking at the subjects who were both

clinically and mcrobiologically evaluable -- and in
the Oloxacin arm this <considers all baseline
pat hogens, not just those top five -- again, the

overall success rate for that conbined response --
clinically and mcrobiologically -- was also very
high; it was 86 percent.

For the safety data study the data was
collected only for the Ol oxacin-treated subjects and
the findings were simlar to those seen in study 008.

So what we're left with in the study of
acute otitis media in children wth tynpanotony tubes
are two studies: one, a random zed, eval uator-Dblinded
study with an active conparator, and an open | abel
study with historical and current practice arns.

And looking at the data from the two
studi es, the question that is posed to the advisory
commttee is: are these data adequate to support the
safety and efficacy of Oloxacin Qtic Solution for the
treatment of acute otitis nedia in children with
t ynpanot ony tubes?

Now we'll look at the | ast clinical
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indication, <chronic suppurative otitis nedia in
adol escents and adults. And there was one study done
for this and that was protocol 006. This was a multi-
center, open |abel study with historical and current
practice groups. And recognizing that there is no
conparator agent for this we allowed the historica
practice group design.

The O | oxacin was dosed for 14 days in this
study as opposed to ten in the other studies.
Subj ects were to be at |east age 12 years and they
wer e subjects who had purulent otorrhea with a chronic
perforation of the tynpanic nenbrane -- chronic
perforation being described as a perforation of at
| east 21 days duration.

There were 490 subjects enrolled, of whom
207 were in the Oloxacin arm In this study
i nclusion and exclusion criteria were the same for al
three arns: Ol oxacin, historical practice, and
current practice groups. The information on
hi storical and current practice groups was coll ected
retrorespectively, and as we'll see in protocol 007,
unfortunately there was no data collected on the
basel i ne di sease characteristics, or the treatnent --
whi ch regi mren was used in those two arns.

Al so anal ogous to protocol 007, the primary
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efficacy variable was to be the success rate descri bed
as dry ear, or conplete cessation of otorrhea. 1In the
Ol oxacin-treated subjects who were considered
clinically evaluable versus the historical practice
subjects who had a followup visit, and we see in the
study the success rate was 91 percent for Ol oxacin
versus 67 percent for the historical practice group
subjects who had a followup visit. And simlar to
study 007, historical practice and current practice
groups had simlar success rates.

The m cr obi ol ogy, t he over al
clinical/m crobiol ogi cal success rates for the
subjects who were mcrobiologically and clinically
eval uable were also quite high in this study. At
| east an 86 percent success rate for the top six
pat hogens, and these are the ones that the applicant
seeks labeling for. And we see that the predom nant
pat hogens were Staph aureus and Pseudononas whi ch we
woul d expect; ©protease mrabilis also cone in at a
fairly high nunmber.

And what we can see fromthis study is that
these pathogens -- there's a shift away from the
respiratory and pharyngeal pathogens that you see in
t he younger age groups, and these were -- the next

nmost frequent organisns were nore of an enteric
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nat ure.

The safety results for study 006 were only
collected for the Ol oxacin-treated subjects. Adverse
events nost frequently seen regardl ess of relationship
to the study drug were taste perversion at 17 percent,
and seen in approxinmately five percent of the subjects
were headache -- earache, headache, and dizzi ness.
And nost of the adverse events were mle to noderate
intensity.

So in summary, for the study of chronic
suppurative otitis nedia we are left wth a single,
open |abel study. Ol oxacin showed a clinical
response rate of 91 percent in the clinically
eval uabl e popul ation; however, the interpretation of
this, conmparing to historical/current practice groups
success rates, is limted by the lack of data on the
basel i ne di sease characteristics and regi nens used in
t hose arns.

This leads us to the question for the
advisory commttee and that 1is: are the data
sufficient to support the approval of Oloxacin Qic
Solution for the treatnment of chronic suppurative
otitis media in adol escents and adul ts?

This concludes ny presentation and |I'd be

happy to address any questi ons.
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CHAl RVAN CRAIG  Questions fromthe nenbers?
Dr. Norton.

DR. NORTON: Dr. MDonald, | wanted to ask
you and perhaps the sponsor, in study 007 there's a
rather large difference between the clinically
eval uable success rate and the intent-to-treat.
There's also a |ot of people who aren't eval uabl e,
obviously. And I wonder if you could address that, or

Dr. Seidlin?

DR MDONALD: Well, | think that's sonmewhat
msleading to call it an intent-to-treat analysis sort
of. It's the -- the applicant actually took a very

conservative approach and they included in the
denom nator all subjects, but not taking -- actually
| should say, in the nunerator they only included
those subjects who were considered <clinically
eval uabl e.

Wiere those subjects, you know, were deened
success at visit 4 but had a reason to be considered
non-clinically eval uabl e they were not included in the
nunerator, they were included in the denom nator. So
it's not exactly an intent-to-treat analysis; it's a
nore conservative approach. So the success rate is a
little bit Iower than you m ght expect, conpared to

what it would be if it was a true intent-to-treat
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anal ysis and conpared to the clinically eval uable.

If Dr. Seidlin has a different explanation
it mght --

CHAI RVAN CRAIG | assune that's what you're
| ooking for? O is it?

DR. SEIDLIN. As Dr. MDonald pointed out,
we only considered clinically evaluable cures as cures
for the intent-to-treat evaluation, rather than
i nvestigator assessed inprovenents at visit 4. So it
was an extrenmely conservative intent-to-treat
analysis. The slide I was |ooking for, in fact, had
nmore to do with the reasons for exclusion -- and
that's slide 313, Robert.

Looks a little small from here; however,
"Il read it to you. The nost inportant reason was
protocol non-conpliance. W also exclude from both
arms any -- well, there's only one armthere -- all
subj ects who had a Goup A Strep because there was
concern that these patients mght need systemc
t her apy. That accounted for about five percent of
subj ects, which is very consistent with what's been
reported in the literature.

Seven percent of subjects were excluded
because they took a prohibited nedication. Another

five percent were excluded because they devel oped
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infection in the contralateral ear which was not
infected at baseline. Another six percent for visit
non- conpl i ance.

W al so excl uded patients who had fungus as
their sole baseline pathogen, considering that they
m ght require a different sort of therapy.

CHAI RVAN CRAIG Wile you' re up there, you
have no baseline data on the concurrent group that you
were using to conpare with your treatnment arnf

DR SEIDLIN In the initial protocol we did
not collect data on therapies that were adm ni stered.
However, we have subsequently gone back to | ook at
protocol 006 in a supplenental protocol, to see if we
could ascertain treatnments that were adm ni stered for
subjects in the current practice arm That data is
still interimand prelimnary but |1'd be happy to show
it to you.

CHAl RVAN CRAIG But the FDA hasn't seen it,
is that right?

DR SEIDLIN They have, indeed. | faxed it
to themearlier this week, so they've seen it. So
here are the therapies used in the current practice
such as in protocol 006. First we categorize them by
whet her they were treated with an otic solution or a

conbination of an otic and an oral, or whether we had
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no record of what they were given.

None of the subjects were treated with an
oral al one. As you can see, 75 percent of the
subjects were treated just with otic solution and 19.6
percent -- about 20 percent were treated wth a
conbi nat i on. As you probably have noticed, this
protocol was conducted both at U S. sites and Latin
Anerican sites and this data is broken down by region
here. And it really doesn't differ substantively
between the U S. and Latin Anmeri ca.

CHAIRVAN CRAIG But the main thing is, we
still don't know if the groups are conparable? You
don't have that data, right?

DR.  SEIDLIN: Conparable with regard to
what ?

CHAI RVAN CRAI G Baseline characteristics.
| nmean, are we | ooking at apples and oranges or are we
| ooking at all appl es?

DR SEI DLI N: It's problematic. Al
subjects enrolled in both the current practice and
hi storical practice arns had to have mucopurul ent or
purul ent otorrhea at the tinme of enrollnment. That was
the sane criterion as was used for the prospective
O loxacin arm So that is really the only statenent

| can make about their baseline characteristics.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

289

The fact that there was no difference in
treat ment response between the historical patients and
the current practice patients, argues -- al beit not
terribly strongly -- that there wasn't much
difference, at least in response to therapy, and
perhaps therefore, in the baseline characteristics
between the historical and the current practice arns.

CHAI RMAN CRAIG  And do you know about any
of those oral drugs? Were any of them anti-
pseudononal agents |ike ciprofoxasi ne?

DR, SEIDLIN. Wuld you go to the previous
slide? This lists the drugs that were adm ni stered.
| apol ogi ze that's not sunmmarized a little bit better.
But you can see that for all centers the nbst conmon
drugs were Cortisporin™ Qic and a conbination
dexamnet hasone and neonyci n.

You see that the Cortisporin™ was the U.S.
drop of choice and the dexamet hasone plus neonycin is
the Latin American drop of choice. Another drug that
was used in the United States was kind of a honmenade,
triple powder whi ch i ncl udes chl oronycetin,
mycostatin, and boric acid, and is adm nistered by
puff into the ear. And that was used in 12 U S.
subj ect s.

The oral -- you can see that topical
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Centamcin was also used in the U S, and you see ora
anoxicillin was al so used in these subjects -- both in
the U S and in Latin Anerica. So that's the data on
56 of the subjects. A total of, as you call, 63
subjects were enrolled in the current practice armand
we're trying to continue to capture the data on the
rest of those subjects.

CHAI RVAN CRAIG  Any ot her questions? Dr.
Mel i sh.

DR MELISH [|I'mjust puzzled as to why you
didn't use a placebo armw th the vehicle? Not having
a conparator and actually probably the ideal situation
to see whether your treatnent is better than nothing?

DR. SEIDLIN: There was a lot of concern
about using a placebo solution because we m ght be
flushing organisnms fromthe external canal into the
m ddle ear without using an antibiotic solution to
sort of take care of that problem So there actually
was quite a bit of discussion about whether there
could be a placebo conparator and it was rejected on
t hat basis.

CHAI RVAN CRAIG Wiy wasn't a conparative
study done in the suppurative otitis nedia group?

DR GEBINK Well here, there is no topical

conparator that could have been used. As you know,
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nothing 1is |abeled. Excluding patients wth
Pseudononas woul d have been a problem because that
really is one of the two nost common pat hogens. W
don't have in this popul ation, the incidence of the
typical acute otitis nedia pathogens that you see in
the children wth tynpanotony tubes.

CHAIRVAN CRAIG | nean, you still did it
with the tynpanotony tubes but | guess you felt that
-- | mean, did the consultants say that you were goi ng
to need parenteral anti-pseudononal agents?

DR SEIDLIN That was the feeling. And in
fact, when we | ooked at, you know, this popul ation,
system c quinolines were not being used for this
i ndi cati on. In fact, no system c quinoline has an
indication for treatnent of otitis nedia. So we
really were in a bind in terns of trying to find an
antibiotic that even had an acute otitis nedia
i ndi cation that would cover Pseudonobnas.

CHAI RVAN CRAIG  But, | nean, at least --
maybe |'lIl ask our consultants that are here. I
thought it was nentioned before that parenteral drugs,
oftenti mes anti-pseudononal agents, are sone of the
things that were admnistered? At least Dr. Mer
tal ked about even using honme |V therapy for such

i nfections.
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DR GRUNDFAST: Unless | m sunderstood what
Chuck Myer was saying, that would be a rare instance.
That would be for patients that were refractory to two
| evel s of prior treatnent: first just topical agents,
and second, oral antibiotics adm nistered at hone.

And patients -- and | think it's a very,
very small subgroup -- that would be refractory to
those prior steps in managenent and then would require
parenteral antibiotic. That would be quinoline. |
think that would be a rare instance. |[Is that not your
-- that's not what you took away from his
presentati on?

CHAIRVAN CRAIG | nean, | always -- to ne
| guess, it's maybe the definition. You know, you can
have -- | qguess chronic suppurative that | thought
which was sonething that was going for a long
prol onged period of tinme was a very high incidence
with Pseudonobnas, and that drops mght not be
effective if there was a hi gher percentage that were
used.

But as | say, | my be, obviously
m si nf or med.

DR. GRUNDFAST: That woul d be a very, very
smal |l set of the entire population of patients that

are treated for otorrhea, and in those instances we
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are very suspi ci ous about underlying chol est eatoma or
mastoiditis. It's not the kind of thing that woul d be
| think, the indications we're tal king about here.

CHAI RVAN CRAI G | guess | -- to ne, the
definition is, what do you call chronic otitis nedia?
And Dr. Myer said it needed to be going on for two
nmont hs. Did all of these people have this going on
for two nonths?

DR SEIDLIN. The inclusion criteria for the
protocol said that they had to have a perforation for
three weeks. However, it turns out that the nedian
duration of perforation was close to two years in
these patients. | think it was 700 and sone- odd days.
So indeed, they all had chronic perforations.

Now, | have to sort of go to a backup slide
for the duration of otorrhea in subjects, but ny
recollectionis that it was -- in the U S subjects it
tended to be nore intermttent perhaps. They get
treated nore often and the nedian duration of this
epi sode of otorrhea was ten days; whereas in the Latin
Anerican subjects the nedian duration of this episode
was about 100 days.

So they clearly are not getting treated as
regularly and as aggressively. But the perforations

were of very | ong-standi ng duration.
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CHAI RVAN CRAI G Yes?

DR, McDONALD: That information on the
chronicity of the otorrhea was for the Ol oxacin arm
correct? You don't have that information on the
hi storical and the current practice controls?

DR SEIDLIN: That's correct.

DR, McDONALD: | think a point that we
should make is that, | think now the FDA has seen the
data on -- sone of the data you have on the current

practice and historical control arns, but as of the,
referring to the facts that you sent to us a coupl e of
days ago, we haven't really had a chance to | ook at
these agents that were used. And | think that we
basically worked wth the database that gave us, not
a lot of information about the historical practice or
current practice control.

CHAI RVAN CRAI G Yes, Dr. Henry.

DR. HENRY: If you could just clarify, how
was the mcrobiology data collected? How was that
done in kids and adul ts?

DR SEIDLIN You're referring to the otitis
medi a studies or to the otitis externa studi es?

DR. HENRY: Well, all of the m crobiol ogy
that's avail abl e. What was the technique that was

used?
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DR. SEIDLIN: For otitis externa the swab
was inserted into the ear canal; that was the
techni que. The ear was not cl eaned before that was
done.

For the otitis nmedia studies the canal was
cleaned first and the swab was supposed to be taken
fromthe tube after cleaning, and then was inocul at ed
into a tube and transported to a central |aboratory.

The followup cultures were supposed to be
obtai ned for any subject who had otorrhea. If no
otorrhea was present a culture was not to be obtai ned.
And this is of course because this is not a sterile
site and cultures obtained from non-sterile sites
could yield contam nants which would be difficult to
interpret.

So any subject who had otorrhea, regardl ess
of quality -- serous purulent, nucopurulent -- was
cul t ur ed.

CHAl RVAN CRAI G kay. Any addi tional
questions? Could we go back then to, | guess it's
slide nunber 24, which is the first question. And
this has to deal with the data for otitis externa. As
was nentioned we had two studies, one in adults and
one in children. They both showed equival ent data

with the conparative agent which what Cortisporin™
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And the major difference between the two
studies was that the rate of efficacy was less in
adults than it was in children, although in the FDA
and also in the sponsor's presentations, there were
sonme factors that appeared to be sonmewhat different
bet ween the two and were nore common in adults that
possi bly coul d expl ai n.

And so we're asked, are the data sufficient
to support efficacy in safety of FLOXIN™ Qtic in the
treatment of adults wth otitis nedia?

We have our consultants here, Dr. WAld and
Dr. Gundfast, and | guess | would ask first of all
from their point of view what they thought of the
dat a.

DR. VALD: | think the data |ooked very
inpressive and | think it will be wonderful to have
this kind of a drug avail able to us.

CHAIRVAN CRAIG And it's your experience
and practice that adults frequently don't respond as
much, possibly in diabetes or things |like that, as
wel | as children?

DR WALD: Yes, | think for adults the issue
may be less inportant. | think the principal problem
with Cortisporin™ is local disconfort, and the

results |look pretty conparable for that particular
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group. For children, again, | think the confort issue
will be inportant.

CHAI RMAN CRAI G Dr. G undf ast, any
addi ti onal comments?

DR GRUNDFAST: | was inpressed by the data.
| just had a question -- |I'mnot sure who can answer
it. In all these years of using Cortisporin™ which
has neomycin and hydrocorti sone, and al so the other
agents -- Tobradex™ which contains dexanet hasone --
we always thought that the steroid was doing
sonmething. |It's not doing anything?

CHAI RMAN CRAI G Maybe not. kay. Any
comments fromany of the nenbers? WIlIl, we see none.
Let's take a vote.

So all that think that the data are
sufficient to support it, raise your hands. | see it
bei ng unani nous.

That's for adults. How about the next
question for children? Al that think that it's -- in
favor, raise your hand. Again, it's unaninous.

Could we go on then to the next question
which is slide 39. Question nunber 2 is for acute
otitis nmedia in children with tynpanotony tubes. W
have two studies. One of these is a conparative study

with Augnmentin™ in which the drug did prove to be
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simlar.

| mght remnd you that this is not an
entity that we've given approval for before, so we
don't have any approved agent. But the agent that was
used is an agent that is approved for otitis nedia.

The second study was one which was done
along with a retrospective control group for which
again, we really don't have all the data to be sure
that the groups are conparable, and al so what drugs
that they all received.

So in essence the second study is really a
single drug study with the conpound, not a conparative
st udy. But the results of that study were very
simlar to what had been obtained in the conparable
st udy.

So again, I'll see if there's anybody t hat
wants to make any comments. Are you all satisfied
with the -- 1 guess our consultants -- wth the
conparative agents, since this is not a disease that
t he FDA has gi ven approval to? l's
anoxicillin/clavulanate -- was that an appropriate
agent to use or should there have been sonething
di fferent because of the Pseudonobnas probl enf?

DR WALD: | think in an acute onset of

otorrhea in a child who has indwelling tubes it's
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commonpl ace to have one of the, you know, usual
antimcrobial agents that you would use for acute
otitis nmedia. So |I think in that sense Augnentin™
was a reasonabl e choi ce.

And | think while these results are
unexpected | woul dn't have anticipated that a topical
agent woul d have worked so well. | think the results
were cl ear.

CHAI RVAN CRAIG Dr. G undfast.

DR. CGRUNDFAST: There has, for the
information of all those present, there has always
been a dichotony in the beliefs of pediatricians
versus otol aryngol ogi sts about treatnent of otorrhea,
especially with tynpanotony tubes. And | think Dr.
Wl d expressed surprise but no otol aryngol ogi st woul d
be at all surprised.

As Dr. Myer said this nmorning -- or this
afternoon -- otolaryngologists virtually never treat
otorrhea with tynpanotony tubes with a system c agent,
and are always a little bit chagrined that their
pedi atric col |l eagues seem to feel the necessity to
treat with system c agents.

So t he data wasn't surpri sing to
ot ol aryngol ogi sts | think.

CHAl RVAN CRAIG  Wiat m ght you have used as
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a control if you were going to --

DR. GRUNDFAST: It wouldn't have mattered
because we never felt that the system c agent was of
any inportance, so Augnentin™ was fine. | think
that's probably what's out there, but --

DR, MELI SH: So would you have used
Corti spori n™?

DR. GRUNDFAST: That's what's bei ng used,;

that's the «current practice for otorrhea wth

tynpanotony tubes. And |I did have -- in regard to
this, I wasn't sure if | mssed it, but in the
eval uati on when these topical agents -- specifically

the Cortisporin™ is prescribed for children with
otorrhea with tynpanotony tubes -- not infrequently a
parent will say that they had to stop giving it
because the child couldn't tolerate it because of
pain, or disconfort, or crying. If it's used in an
infant they can't express pain but they scream

Was that addressed? Were there any tines in
which it had to be stopped for that reason? O did |
m ss that part of the presentation?

CHAI RMAN CRAI G  The question was on pain
and stoppi ng therapy.

DR, SEIDLIN: That's slide 302. Now

remenber, we did not wuse Cortisporin™ in this
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protocol. W did not have --

CHAIRVAN CRAIG Are you still looking? |Is
that --

DR DOHAR  Wile she's looking I just want
to point out to Kenny that the pHs of the two agents
are very different. Cortisporin™ as you know, are
down in the twos and threes. The pH of this agent is
al nost neutral .

DR GRUNDFAST: Ckay, so it was perhaps the
pH that caused the pain? Ckay.

DR SEIDLIN The bottomline is, we didn't
have any withdrawals fromthe O | oxaci n arm because of
the pain. There were application-type reactions in
otitis externa with Cortisporin™ and they slightly
exceeded those with Ol oxacin, but | wouldn't nmake a
bi g deal out of it.

Renmenber, any subject who had a probl em of
course, one would be unlikely to enroll in our trial
where they m ght get random zed to Cortisporin™ So
| think we may have lost the ability to nmake that
conpari son.

In any event, here you see the list of
adverse events that caused discontinuation from
treatnent in protocol 008, and earache is zero in the

O |l oxacin arm



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

302

DR. GRUNDFAST: M. Chairman, | have one
nore question if | may?

CHAI RMAN CRAIG Yes. Go ahead.

DR. GRUNDFAST: |'m not sure how t he panel
woul d consider this, but | do think it needs to be
considered. | think the figure was given that 750, 000

children in the United States each year receive
t ynpanot ony tubes. It's one of the nobst conmon
operations done in children.

And it's common practice at the tinme of the
surgery to instill otic drops in the ear, for reasons
that are not exactly clear, but it is common practice.
So I'm wondering how the panel would deal wth
| abel i ng and concerns about the cost, and in bringing
up the cost |I'm wondering about the conparison cost
for this agent for this indication versus the cost now
for Cortisporin™ Tobradex™, the ophthalmc sulfa
drops that are being used?

Because | can see a significant financial
inmpact if each child were to receive drops in the ear
at the time of -- if each of the 750,000 children to
receive in the operating room these drops because
it's now approved for use with tynpanotony tubes, go
home with these drops and then if managed care

corporations had to pay for this, if the governnent
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had to pay for this, | was wondering about how we

woul d deal with that?

CHAI RMAN CRAI G |'"'mnot sure that that is
sonething -- at least what it sounded |ike frombefore
is, there seens to be -- at least | heard was nore of

a need for sonething out there that's not potentially
ototoxic. But | guess you're saying that many of the
things that are currently used are really not that
ototoxic and they're considerably cheaper. And what
we may be doing is markedly increasing the cost of
overall therapy. AmI right?

DR GRUNDFAST: | think you -- yes, |I'mjust
raising -- yes. And it's the issue that's been raised
and | don't know whether it's something you woul d deal
with in l[abeling or -- | don't know howto --

CHAI RVAN CRAI G So you would have been
happier if they also had a control armhere with using
a topical agent?

DR GRUNDFAST: Absolutely for those 750, 000
children in the perioperative period. Absolutely. |
t hi nk saline probably would be equally effective, so
"' m concerned about this becom ng the comon practice
now to use these drops instead of Cortisporin™
Tobradex™ or whatever -- sulfa, ophthal mc vasocytin

is comonly used in the operating roons now. So |I'm
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just a little concerned about that.

CHAI RVAN CRAI G Wen | |ooked at the
nunmbers, | nmean, outside for the staff, |ooking at
Pseudononas it only made up about ten percent of the
organism so it's not a -- didn't look like it was a
very big player in this particular disease. But Staph
aureus was a fairly big player with, |1 guess, 28 and
25 in the two groups.

But clearly, the biggest nunbers were still
Haenophi | us and pneunococci. Does anyone know of any
data with the other topical agents, that has | ooked in
this entity with tynpanotony tubes to see if it's
active at all against those organi sns? Nobody's aware
of anything? Dr. Reller? Oh, wait.

DR PARSONNET: | just think the point being
made is slightly different, which is that there's no
-- what's being suggested is that people use this
prophyl actically, we use eardrops prophylactically --
and do we want to put sonething in the |abeling saying
that this has not been approved for prophylactic use
in the period?

CHAI RVAN CRAIG Oh, okay. Thank you very
much. Yes?

DR. CHHKAM: \What in fact, the applicant

has requested are indications for therapeutic use, and
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if the coommttee feels that the data support those
indications, that in fact, is the indication that
woul d be granted in the product |abeling.

CHAIRVAN CRAIG | didn't get that you were
tal ki ng about prophylactic use. Dr. Reller.

DR. RELLER Is there any | abeling in what
is wused that would support the perioperative
prophyl actic or therapeutic use of the drops? | nean,
"' m struck by the distribution of organisns in this
study, and theoretically, the topical agents used

currently for nost of these, as far as | know, have no

activity. | mean, no intrinsic activity.

DR, GRUNDFAST: s bacitracin in there?
VWhat's in --

DR. RELLER | thought it was neonycin and

pol ynyxin. And not bacitracin.

DR. GRUNDFAST: It's not a triple, okay.

DR, RELLER: Because | nean, for those
agents, | nmean, one can use themas a sel ective nedi um
for the isolation of pneunococci. | nmean, this is --

| mean, it points out, maybe the patients seen by the
ot ol aryngol ogi st and the pediatricians are different,
and it gets to the fundanental pathophysi ol ogy about
whether it's fromthe outside or the inside.

| mean, the pathogens here, the predom nant
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ones with the tynpanotony tubes are the interflora, so
to speak, that one would have with the tubes. Sort of
t he sanme pat hophysi ol ogy of acute otitis nedia --

DR. GRUNDFAST: Two-thirds, two-thirds.

DR RELLER Wth a bl ocked tynpanot ony tube
so that you'd basically be backed as if you had a
intact tynpanic nmenbrane. In contrast to the way the
drops appear to be used in otol aryngol ogy practice as
if it were an external pat hophysiology wth
coloni zation and then inflanmmation associated with
Pseudononas aer ugi nosa, predom nantly.

But these are interflora and not outerflora.

CHAl RMAN CRAI G Yes.

DR SEIDLIN Can | nmake a comment on that?
One of the issues | think, in using topical therapy
like Cortisporin™ is, renenber you're putting very
hi gh concentrations of these drugs right at the site
of infection. So that the MCs that we're accustoned
to thinking about are based on | evels achievable with
system c therapy -- blood |evels.

But in fact, when you're putting these
solutions in the ear you're putting in mlligranms per
m, which may be many nultiples of the MC that's
achievable with systemc admnistration. So that even

an agent which mght not be considered efficacious,
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when admi nistered systemcally for sonme of these
organisns really ends up being, you know, so highly
concentrated that it wll work for these bugs when
adm ni stered topically.

DR.  GRUNDFAST: If 1 can address your
concern? And | know the hour's late but | do want to
explain our view so that it doesn't appear that
ot ol aryngol ogi sts haven't thought about this.

(Laughter.)

We have thought about this and here's our
view Qorrheais extrenely coomon -- | think we said
about 30 percent of children with tynpanotony tubes
have it sonme point during the time that the tubes are
indwel ling the ear -- otorrhea in one or both ears.

Qur view of that otorrhea is that it my
have started as an otitis nedia but since you now have
a drainin the ear, before you have a tube in, if you
have otitis media it's behind an intact eardrumand in
order to recover the organisns that you quote as the
organi sns that cause otitis nedia, you have to do a
t ynpanocentesis as was described this norning. Then
you recover those organi snms and you grow t hem

When you have a tube in place and you have
otitis nedia, often it was preceded by an upper

respiratory infection, it may have been caused by the
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organi sns that you wuld find when do a
t ynpanocentesis. However, once you have drai nage of
liquid into the ear canal, otol aryngol ogi sts believe
that liquid in the ear canal is a culture nmediumfor
Pseudononas.

So you have a tined difference so that the
-- whatever caused the initial episode of otitis nedia
and was acconpanied by a fever and an upper
respiratory infection, indeed mght be the three
organi sms which we commonly see as cultured from
otitis nedia.

But by the time you have yellow liquid
comng out of the ear, that's becone a conbined
problem of a past, recent past otitis nedia wth
organisms that you think mght be treated with a

system c antibiotic, and the current problemis the

liquid in the ear canal and nost likely due to
Pseudononas or other simlar -- or, Staph aureus and
Pseudononas.

So we think that the otitis nedia was in the
past and when we see the otorrhea we think of it as a
conbi ned, mddl e ear, external ear problem which we
think is easily treated by topical agents.

DR. RELLER As a standard of practice, do

you ever bother getting cultures in those patients?
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DR. GRUNDFAST: Honestly?

DR RELLER  Yes.

DR GRUNDFAST: Honestly, no. Because it's
al ways Pseudononas, and otol aryngol ogi sts taking a
swab of the ear canal and sending it off -- we learn
early in our careers that it's never anything el se, so
we don't culture it.

Also, we try to dissuade neighboring
pedi atricians fromculturing it because what happens
is they get stuck with the Pseudononas culture and
then they start talking about hospitalization,
parenteral antibiotics, and we don't -- we think it's
usually not necessary. These are generally pretty
healthy children who are not particularly sick, even
t hough you' ve recovered Pseudonobnas from the ear
canal .

CHAIRVAN CRAIG Dr. Wald, any --

DR. WALD: | was going to say, the earlier
you culture themthe nore likely you are to recover S.
pneunoni ae, Haenophilus, or Mraxella; hence these
cultures. And the longer you wait the nore likely you
are to have a predom nance of Pseudononas and Staph

So |l think it's the timng, and | think in
this study they were allowed to have their drainage up

to three weeks, and that's what may account for the
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di spl ay. But in the very early cases, | nean,
regard it as acute otitis nmedia and that's why, again,
| would think about a systemic agent for treatnent.
And why | was surprised, but glad that it worked.

CHAl RMVAN CRAI G Ckay. Any further
comment s/ di scussion? Well, | think we should take a
vote on this question, question nunber 2. Are the
data presented in studies 007 and 008 adequate to
support the safety and efficacy of FLOXIN™M Qtic in
the treatnment of children with acute otitis nmedia with
t ynpanot ony tubes?

All those in favor raise their hands.
Again, it | ooks unani nous.

We have nunber 46. This is the one for
chronic suppurative otitis nedia, in which we have one
study. It's an uncontrolled trial in which we also do
not have data on the baseline characteristics of the
individuals and fully all the data on which antibiotic
t hey receive.

But again, this is an indication in which
there is no prior approvals for other agents, so no
specific previous approvals that one could use for
conpar abl e agent .

And the question is: is the type of data

where one | ooks at 50 potential different reginens the
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ki nd of conparable data that one would be satisfied
with for approving for this indication?

| guess |I'd ask first of all, from our
experts fromthe ENT field, are they concerned on the
| ack of conparative agent and should this have been a
pl acebo-controlled trial, or if not a placebo could
t hey have conme up with a conparative agent that could
have been used?

DR WALD: | think a placebo trial would be
difficult here because, | nean -- and again, as you
said earlier, to qualify you have to have pretty
persi stent drainage, so in a sense, you have either
failed to respond to sonething or you had no treatnent
and you've not gotten better spontaneously. So |
don't think that would be legitinmte.

And | think, as Dr. Gundfast said before,
| think it's very common in the community to try
ototopical therapy first for the child who's been
draining transiently. And usually kids who conme to
hol d a di agnosis of chronic suppurative otitis nedia
have by definition, failed those therapies which
permts them to have a duration of otorrhea which
woul d qualify themfor this study.

So in sone sense | think there isn't really

a conparable control in those cases that do fail
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ototopical, they do go on to parenteral therapy as you
said before. Wiat Dr. Gundfast was saying, that's
unusual -- we probably still do it 12/15 tinmes a year.

But it's not very comon that children fail that

treat nent.

CHAl RVAN CRAI G But do we know that these
patients failed -- | nean, why didn't they use
Cortisporin™ in this particular study? As a

conparati ve agent.

DR. WALD: | presune that there have been
sone earlier therapies.

CHAI RMAN CRAI G | nean, the problemis |
think is we don't have that information. We don't
know. Dr. Parsonnet.

DR PARSONNET: | have a question, basically
for statistical things. |If they had had a -- if they
had a 91 percent success rate wth this, which is a
really excellent success rate -- had they had a
conparator arm is it at all likely that they would
have found that this was significantly worse than that
conparator arn? Wat would the success rate have had
to have been for themto say that this is an inferior
thing to use?

DR, SEIDLIN:. | just wanted to address the

point of not using Cortisporin™ Renenber,
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Cortisporin™ carries a warning in its |abel for
caution in use with patients who have a non-intact
t ynpani c menbr ane. Certainly under t hose
circunmstances we could not use it as a conparative
agent .

DR. WALD: Had these patients though, many
of themreceived therapy prior to entering the study?

DR. SEI DLI N: In talking to a lot of the
i nvestigators, these patients have had this problem
for years, and nost of them have received therapy in
the past; many of them had received Cortisporin™
neomycin, and so on in the past. So indeed, many of
t hem had received that therapy, but we didn't feel
that in the context of the clinical trial we could use
t hat .

CHAI RMAN CRAI G Do we have any | onger
followup to these patients to see if they're now
dr ai ni ng agai n?

DR SEIDLIN. Only anecdotal. |[|'ve actually
been told that sone patients have -- it's inportant to
dry up the ear. Many ENTs feel it's inportant to dry
out the ear before they can go on and do a
t ynpanopl asty. And we' ve had anecdotal reports that
there were subjects who couldn't be dried up before

who have now gone on to tynpanoplasty, but that's
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purely anecdot al .

CHAIRVAN CRAIG Dr. Reller.

DR CHKAM: Can | --

CHAI RVAN CRAIG Onh, sure.

DR CHKAM: | just wanted to nmake a couple
of brief clarifications. |In regard to the use of a
hi storical control group, there are clearly situations
where we accept data fromhistorical control designs.
Those situations in fact, where there are few patients
to study, where there are no approved therapies, or in
fact, where you' re sending a patient popul ati ons which
have failed all approved therapies and it would be
felt to be unethical to random ze subjects to a non-
treatnent control arm

In those situations, however, we think that,
as in any historical control conparison, there are
inportant design issues in terns of collecting
I npor t ant baseline information, information on
response and other factors which mght affect the
observed response rates in the historical contro
group as you conpared them to the prospectively
foll owed control group

To address Dr. Parsonnet's question, in fact
if you look at the clinically evaluable subjects in

that study, that the response rate was quite high
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And in fact, | nean, |I'd have to crunch sone nunbers
to find out what size or what response you woul d need
to determne whether or not it was statistically
equivalent to a theoretical response, say, of 95
percent. But in fact, you're right; that's quite a
hi gher observed response rate in that treatnent arm

And sonme of the inference that one m ght
draw in making historical conparison is, what you
expect the response rate to be in a previously
foll owed treatnent group

CHAI RVAN CRAI G And the concern though,
could be that you're dealing with a much m | der group
than what was seen wth the results that tended to
give a |l ower result.

DR CHKAM: And | guess the issue is that
with the lack of information we don't know, in fact,
how conpar abl e those two groups are.

CHAIRVAN CRAIG Dr. Reller.

DR. RELLER: Wen | looked at the
m cr obi ol ogy of study 006, it seenmed to nme to support
the chronicity of these patients. And then taking
that with the endpoint of the proportion who achi eved
a dry ear, | wanted to ask Dr. Gundfast, wth
patients like this, if one could achieve a period of

a dry ear, are these persons who mght shift the
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category of being candi dates for tynpanopl asty?

DR GRUNDFAST:  Yes.

DR. RELLER: | mean, is that what you're
trying to achieve?

DR. GRUNDFAST: Yes, yes.

DR. RELLER: O put another way, wth
persons who, for whatever reason, have persistent wet
ear with a chronic perforation, does that prevent
reconstruction of the eardrum in and of itself?

DR GRUNDFAST: It doesn't entirely prevent
it but it nmakes the successful outconme of the
tynpanopl asty |l ess statistically likely. So that we
feel that if we operate on an ear that doesn't have
endemtis nucosa, or liquid in it at the tine and
significant inflammtion, that the result of the
t ynpanopl asty woul d be nore |likely to be successful.

The only thing that -- I"'msorry, did you
have anot her --

DR, RELLER:  No, no.

DR, GRUNDFAST: | was wondering if Dr.
Seidlin -- | hope | pronounced it correctly -- could
you just restate the coment you nade a few nonents
ago about intermttent versus persistent? Because
it's extrenely inportant here.

To an ot ol aryngol ogi st persistent otorrhea
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is much nore likely to be associated with, yet to be
di agnosed -- <cholesteatoma or sonme other serious
condition that's yet to be diagnosed -- versus
intermttent otorrhea wth a perforation, which in
children often is a result of swimmng in the
summertinme, or sonme entrance of bacteria from the
external environnent into the mddle ear.

And you nentioned that. But | wasn't sure
-- you had a length of tinme but | wasn't sure that
whet her during that length of tinme your study subjects
actually had had persistent otorrhea versus
intermttent otorrhea.

DR. SEIDLIN: They obviously have to have
otorrhea at the tinme of enrollnment, and the nedian
duration as | said, in the US. just in that episode
before enroll ment was ten days; in Latin Anerica it
was nuch longer. The vast majority -- it may be al
of the subjects treated in this protocol, were treated
by ENTs.

The presence of a cholesteatoma or any
surgery in the treated ear in the previous year was an
exclusion criteria. So we were trying to elimnate
any patients who m ght have chol esteatonmas, and as far
as we know, we didn't have any subjects who failed to

meet that criteria.
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So | think we did effectively get rid of
patients with chol esteatoma, and | think we do have a
m x of patients who had intermttent and persistent
drainage in this study, but | don't think we had any
wi th chol esteatoma or other tunors in the ear.

DR. GRUNDFAST: Now M. Chairman, to bring
this point to closure then, I'"'mnot informed on the
FDA procedures but will the requirenents for |abeling,
should this be approved, indicate that after a certain
period of time if otorrhea persists, that other
di agnoses should be considered? O wll it have a
time limt on use in otorrhea? 1|s that sonething that
you ordinarily do?

CHAl RVAN CRAI G | think without the data
they would have trouble -- well, go head. [I'll let
the FDA start.

DR. CH KAM : There are in fact, certain
cautionary or precautions that are included in | abels
for all pharmaceutical products, and if there are
issues that relate to safe use of a drug such as
ruling out other confounding conditions or advice to
physicians that, if a condition persists that other
conditions should be ruled out -- for exanple in this
case, cholesteatoma -- those sorts of statenments may

be added to the product |abeling.
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CHAl RMVAN CRAI G Yes?

DR. DOHAR: My nane is Joe Dohar. I'm a
pedi atric otolaryngologist at Children's. | just want
to make two points of clarification. The one issue
was the absence of a placebo in this trial, in the
formof a topical placebo.

And Dr. Seidlin had pointed out there was a
concern about flushing organisns into the ear fromthe
external canal, and |I think the other issue that nost
ot ol aryngol ogi sts believe is that part of the disease
process here and the pathophysiol ogy, involves the
perpetuation of a noist, a wet environnent in the ear.

The ot her concern that other people have is
fungal overgrowth which will perpetuate the otorrhea.
So | think that nost people that were consulted felt
unconfortable recormmending a sham and felt that it
woul d be problemw th the human rights commttees at
the institutions.

The only other comment | wanted to nake
just as a point of clarification is, that | hear sone
cooments that mght be confusing this chronic
suppurative otitis nedia, because people are assum ng
that the word chronic is relating to the duration of
t he drai nage.

And | think that the defining criteria here
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for this diagnosis is the fact that there's a chronic
perforation that's present that intermttently drains.
The timng for the drainage however, doesn't define
that. And | just wanted to be sure that was clear.

DR. WALD: | don't think that's so clear.
| nmean, | think the magjority -- | mean, | think even
what Kenny was saying, | nean, if the patient drains
for five days you don't think -- and it stops
spont aneously, you don't think about it in the sane
way as if he drains for 28 days. So | think the
duration of the drainage in fact, is pertinent, as
well as the duration of the perforation.

DR. DOHAR: | think you're right. | think
that if you ook at the definitions in our textbooks
on howthis disease is classified -- if you | ook under
the standard definition of chronic otitis nedia --
there's chronic otitis nedia inactive, which basically
refers to an ear that has a chronic perf that is dry
at the time you' re |ooking, and chronic otitis nedia

active nmeans that you've got a chronic perf that is

dr ai ni ng.

And | think that's what this indication
speaks to. | think you're right, Ellen, that the
difference -- certainly an ear draining for 30 days is

a different ear than an ear draining in ten days. But
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the defining feature here is the chronic perforation
and not the length of the drainage, in ternms of how
t he protocol was designed.

CHAI RVAN CRAIG Dr. Azim.

DR AZIM: Just a point to ask. W were
told that these people had drai nage for a | ong period
of tinme before treatnment here. Wre they followed for
a long period of tine after the 14 days of treatnent
to see if they actually recur?

DR SEIDLIN. There was no long-termfoll ow
up built into this study. |'ve just put up a slide --
which you can't see because it's behind you --
showi ng the nean and nedi an duration of drainage in
this trial. And you can see that the nmean was 97/98
days, wth a nedian of 28. So nost of them had had
pretty persistent drainage.

Some of them had had shorter duration of
drainage. W did not have a long-termfollowup built
into this study. On the other hand, there's really no
reason to believe that a short course of therapy which
eradi cates infection once, would prevent reinfection.

DR. AZIM: But you didn't follow -- the
| ast drop was given and the patient was not seen at
all, or --

DR. SEIDLIN. Oh, no --
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DR. AZIM: You saw the patient --

DR. SEIDLIN. The patient was seen -

DR AZIM: -- and the ear was dry and you
didn't get any nore cultures but do we know five days
| ater whet her the sane organi smwas present, the sane
i ndi vidual with sone drai nage, naybe?

DR SEIDLIN. The way this was desi gned was,
the patients got 14 days of therapy and then the test-
of -cure visit was seven to ten days later. So they
had to have a dry ear at the visit right after
conpl etion of therapy, and seven to ten days later in
order to be considered cured.

DR, GRUNDFAST: And no subsequent foll ow up
over a year?

DR SEIDLIN. No, there was not any foll ow
up beyond that test-of-cure visit.

CHAIRVAN CRAIG Dr. Reller.

DR. RELLER: Dr. G undf ast, wth a
persistent perforation, if there's a response to, for
exanpl e, this conpound and the ear remains dry, can
one assune that there is no conplicating, underlying
problem -- cholesteatoma, etc. -- for practical
pur poses?

DR. GRUNDFAST: In general, yes. And then

-- the cautionary note that | would like to see in
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| abeling related to your question is that if the
drainage recurs or persists for a length of tinme
greater than three weeks, that there could be a
serious, underling ear condition.

But the answer to your question was in the
short-term we consider it no underlying problem but
we often then see those patients two nonths |ater
four nmonths later, six nonths later, and if it's over
a 3- or 4-year period this particular problem has
recurred four or five tines, we would go on to a CT
scan | ooking for sone underlying problem

DR RELLER And if the ear remains dry, do
the chronic -- the previously persistent perforations,
do they heal on their own or do they need
t ynpanopl asty?

DR. GRUNDFAST: It depends on the size and
| ocation of the perforation and the condition of the
intact, remaining portion of the eardrum It depends;
not necessarily.

DR RELLER And when, either owing to that
sort of tinme guidelines, when should a patient go to
you? That is, if there for exanple, would be therapy
and there were persistent drainage or recurrent
drai nage, in the context of a persistent perforation,

when does one need not to just have otic solution put
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in nmore, but sent to you? O to one of vyour
col | eagues?

DR GRUNDFAST: Yes, | would say it would be
a matter of weeks. |If it hadn't cleared wthin say,
two weeks, | think that patient should be referred for
further eval uation.

DR. RELLER | ask these questions because
it seens to ne that, you know, given the context in
which this is considered, that these considerations
are inportant for putting sonme boundaries around a
first, approved agent. If that's the way it turns
out .

CHAI RVAN CRAIG  Dr. Melish.

DR. MELISH: I'mstill concerned about the
hi st ori cal and current practice control. No
significant difference between the two of them but
two-thirds of those patients inproved, | guess, at
sonme period after seeing an otol aryngol ogi st and
having one of these nmultiple interventions or no
i ntervention.

So it is clear that there's a statistica
di fference and that 91 percent sounds awful |y good for
the clearance of a, you know, of an ear that's been
abnormal for such a long period of tine. But I'm

concerned that, you know, this is not 10 percent or 20
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percent; there is a -- if the groups are not
conparable there is a cure rate with either current
t herapy or a spontaneous cure within the tinmeframe of
this study.

CHAI RVAN CRAIG  What woul d you have done
for a control? O what would you have --

DR. MELI SH: well, if Cortisporin™ is
w dely used, even though it's against the |abel, I
woul dn't have seen why not, or el se naybe a system c.
| mean, |I'mnot putting this into an adol escent. You
see them-- maybe you know t hey' ve been perforated for
a long tinme but nmaybe you don't. You just know that
they drain sonetinmes and they sonetinmes don't. Should
t hey have a systemic -- either a system c or another
t opi cal ?

CHAI RVAN CRAIG  And based on the --

DR. MELISH: | don't know how I'm going to
vote vyet, but this is sonething that bothers ne
because | just don't see that we know this is as good
as it sounds.

CHAI RVAN CRAI G Dr. Parsonnet.

DR PARSONNET: | have anot her question with
Dr. Gundfast. |If you had a patient that you treated
wi th what ever therapy you had and achi eved a dry ear,

and then two to three weeks later, a nonth later, you
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have drai nage again. Wiat is the usual feeling about
that? |Is that thought to be ineffective therapy from
the first tine, or is that just so comon that people
get reinfected and reinfected from anatom ca
abnormalities?

So the question is one that's been raised by
a nunber of people is, is seeing themten days | ater
sufficient to say that this drug is effective?

DR. GRUNDFAST: It's probably effective in
the biologic and antimcrobial category. On the other

hand, the problem of recurring otorrhea is

mul tifactorial. It to sone extent, is related to
personal hygiene, so that children -- and nmaybe even
sone adol escents -- who have a perforated eardrum who

are very neticul ous about the care of their external
ear and prevention of getting water in the ear from
sSwW nm ng pools and other -- even just showers and so
on -- would be less likely to devel op second, third,
and recurring episodes.

VWere another child who had various other
hygi enic factors that were not optinmum would tend to
have recurrence. So | think, we get an inpression
after the second or third tine and we try and figure
out of there was any antecedent factor that m ght be

related to the cause of the otorrhea.
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And the less we can identify an antecedent
factor that's related to hygi ene or upper respiratory
infections -- for exanple, a young child who's getting
recurring otorrhea, each tinme associated with an upper
respiratory infection, we're not particularly
concerned about that.

But if we see the sanme nunber of epi sodes of
otorrhea in a child who never has any prior history of
upper respiratory infections within one or two days
precedi ng the otorrhea, we becone nore concerned.

Does that hel p?

DR PARSONNET: Yes. So basically you think
that achieving a dry ear is a mcrobiologic cure and
the recurrences are not because you haven't eradi cated
the infection; it's because they're going sw nm ng
every day?

DR GRUNDFAST: Yes, | would say -- yes. |
would say the recurrences start to fall into two
categories: either related to personal hygi ene and
sone entrance of bacteria, or as | said before, a yet
to be diagnosed other disorder -- nost likely
chol est eat ona.

CHAI RVAN CRAI G VWhat percentage of the
cases do you usually find an organi sn?

DR WALD: Alnost all of them So there --
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CHAIRVAN CRAIG So in this particular group
where -- | nean, | guess you only found it in about 60
percent that you got an organisnf?

DR. SEIDLIN. W found a pat hogen in about
60 percent. W got a pathogen that we defined as a
pat hogen, in about 60 percent. W did not consider
such things as Staph epi derndemas, differoids, carrote
bacterium you know, other organisns that were grow ng
and just one-plus. We di scarded them as just non-
pat hogens. So if we considered all organisns that we
cultured it would be sonewhat higher.

DR AZIM: If you have a -- how do you
differentiate relapse fromrecurrences of infection.
If the otorrhea conmes back with the same organism
within a few days after the term nation of therapy,
then how do we know that our treatnent didn't
eradicate this, if it's the same organisn? | nean, it
seens to ne like it's very difficult to know the
di fferences between rel apses and new i nfections.

DR WALD: | think what Kenny said before is
very inportant and that is, if it's you or | and
there's no reason that the child shouldn't have
otorrhea every tine they have a new cold. And so you
woul d understand that in that context and expect it to

respond very pronptly again.
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| think it's in the absence of either an
environnental exposure or an upper respiratory
i nfection when you start to see otorrhea again, that
you get concerned that there's either an underlying
osteitis, or a cholesteatonma. And then you're really
worried that there's a chronic mastoid and that once
you -- every tine you lift the antim crobial therapy
you're just unmasking it, and that's the tinme when you
start to do nore.

You know, you do a CT scan, you do an
expl orat ory operation.

CHAI RMAN CRAI G Yes, go head.

DR DOHAR | would just like to comrent on
the issue you had raised about possibly using
Cortisporin™as a conparator in this trial | think is
an excellent question. And al t hough you've heard
several tinmes today that our concern about ototoxicity
for topical am noglycosides is relatively low, | think
where we are nost concerned -- and if you | ook at the
literature on the cases that have been presented where
peopl e assune that ototoxicity to topical nmeds was the
issues -- it's in this popul ation of patients.

M ke Paparella from M nnesota published a
very good article which basically showed that patients

who had chronic suppurative otitis nedia with perfs
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that drains intermttently, in those patients who are
treated with topical am noglycosides there was a nuch
hi gher degree of hearing loss than in those who were
not .

And so | think the two issues of nunber one,
not having an agent that does have an FDA | abel,
coupled with the fact that this is probably the
hi ghest ri sk popul ati on of patients that woul d have an
effect fromthe use of that agent, is why the study
was done w thout a conparator

CHAI RVAN CRAIG O course, why not an ora
fl uoroqui nol one? Based on the organisns there it
woul d 1 ook |ike that woul d be a good choi ce.

DR. WALD: They're not approved for use in
children. [|If you renenber from yesterday.

CHAIRVAN CRAIG  Right. Very good.

DR RELLER How |l ong do you ordinarily want
to have a dry ear in a patient with a chronic
perforation of the drum before considering repairing
it?

DR GRUNDFAST: Probably about a m ni num of
three to four weeks. You know, it beconmes a matter of
surgi cal scheduling, if you --

DR. RELLER Ch, sure --

DR. GRUNDFAST: You want to have a dry --
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DR. RELLER  But that sort of timefrane?
DR GRUNDFAST: Dry long enough to get them

to the operating room

DR. RELLER It may have been -- and
probably was presented but | don't renmenber -- what
was the -- when the 91 percent clinical evaluable --

the dry ears in these patients, howlong did they stay
dry? Did we hear that?

DR GRUNDFAST: | think we asked that.
That's a little bit of a --

DR. RELLER In this study.

DR GRUNDFAST: That's a lack of information
that |'mcurious about, but | don't think we have it.

DR. SEIDLIN. Well, they had to be dry for
at | east seven to days after conpletion of therapy.
Now, sone of them were dry before the conpletion of
t herapy except for the drops. But we did not exam ne
t hem beyond that 10-day, post-therapy endpoint.

CHAI RVAN CRAIG  Dr. Parsonnet.

DR PARSONNET: One | ast question. How were
the cure rates conparable in the ones in whom you had
a pathogen and the ones in whom you didn't find a
pat hogen? Because the question has been rai sed, maybe
this people had very mld di sease and the reason you

get a cure is because they weren't really that bad to
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begin wth. So in the ones who had real clear
pat hogens and non- pat hogens?

DR. SEIDLIN: Let ne pull out for you the
cure rate --

CHAI RMAN CRAIG  You can also |look at the
back of the FDA presentation, too.

DR PARSONNET: But | don't think that says
t he non- pat hogens - -

CHAl RMAN CRAI G Back page.

DR. PARSONNET: But | don't think that has
w t hout pathogens. | think that just has pathogens.

DR SEIDLIN | can't give you the ones for
t he clinically eval uabl e who wer e not
m cr obi ol ogi cal | y eval uabl e; however, | can show you
the rates for the mcrobiologically evaluable. That's
the best | can do at the nonent, but you certainly
coul d go back and get it.

CHAI RVAN CRAI G Yes, those correspond to
the sanme ones because they had the date on them
Nunber 60 in the book you gave us, are the organi sns.

DR SEIDLIN I'msorry, | have that result
by pathogen but | don't have it -- the overal
clinical.

CHAIRVAN CRAIG Can | ask the FDA person --

slide nunber 43, isn't that the clinical response and



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

333

m cro response in the high organi sn?
DR PARSONNET: | was curious about the cure
rate -- the clinical cure rate in ones in whom a

pat hogen was not identifi ed.

CHAI RMVAN CRAI G Oh, that was not
identified.

DR PARSONNET: It's not that inportant
because -- these cure rates | ook so good; |'mnot sure

it's that inportant.

CHAIRVAN CRAIG Yes, | don't think it wll
be nmuch different. Maybe a little higher. Again, |
guess we're asking on this on adults and adol escents.
Were a | arge nunber of these patients adults?

DR SEIDLIN. The nedi an age was, | believe,
around 49, so that nost of them were ol der

CHAI RVMAN CRAIG  So that a fl uoroqui nol one
coul d have been used.

DR SEI DLI N: Chronic perforations in the
United States are prinmarily disease of ol der people,
so that one needs to keep that in mnd. That's
certainly not true in the third world where chronic
suppurative otitis nedia is a big problemin children.
So | think that's a real difference between the United
States and the rest of the world.

So this was primarily a study of adults. |
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should say that again, Latin Amrerican subjects were
younger with a nmedian age of 35, but again, stil
those were nostly adults and not adol escents. So we
did have a few adol escents but this was basically an
adult trial.

| don't have a slide of this for which |
apol ogi ze, but the cure rate in the mcrobiologically
eval uabl e Ol oxacin-treated subjects was 94 percent.
So | think that that argues that cure rates were quite
parallel for the <clinically evaluable and the
m crobi ol ogi cally eval uable. But we certainly could
break that out.

CHAl RVAN CRAI G  Any further discussion? So
| guess we're conming to a vote then. Are the data
from study 006, an wuncontrolled trial, adequate
support to safety and efficacy of Oloxacin Qic in
the treatnment in adults and adol escents w th CSOwW

Al those in favor raise their hands. Those
opposed? One? And again, ny reason is that | would
have -- we're starting a precedent here and |I'm
concerned about not having a conparative trial and |
can't find a good reason why there shouldn't have been
a conparative trial. And so that's why | voted no.

And what additional study would I do for ny

no, would be to do the study -- a conparative trial
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(Laughter.)

So are there any other questions or
concerns? Yes, Dr. Melish.

DR. MELISH It still mght be worthwhile.
W al so don't know how long this is going to last. |
mean, | think, you know, | changed ny m nd and voted
because it was so effective in the tynpanotony tube
that | thought these were anal ogous situations. But
| was al so unconfortable about this. W don't know
the persistence, either. This does seemto be the
best topical.

CHAI RMAN  CRAI G Are there any other
guestions, or --

DR. CH KAM : | don't think we have any
ot her questi ons.

CHAIRVAN CRAIG Okay. On, Dr. Reller.

DR. RELLER I n sone of the past questions
there was reconmmendations for phase 4 studies.

DR CHKAM: Certainly if the coomttee has
recomrendations for phase 4 studies we would be
interested in those.

DR, RELLER That was not part of this
package; that it could be.

DR CHIKAM: Certainly.

DR. RELLER | would like to see some
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mechanismfor follow ng these patients up |onger than
ten days. Because to ne, the critical issue is
whet her you' ve got the potential conmpounds that could
dry an ear up longer to fix the underlying problem
that puts themat risk for external pathogenesis, that
seens to be the primary pathogens that were isol ated
in this study.

And that would be a very, you know,
inportant thing to denonstrate. Plus, you know,
sonmewhere in the | abeling as was discussed earlier,
you know, if you had the |longer follow up and the drug
were effective in the unconplicated or those that
sinply had a perforation, of achieving a dry ear for
that | onger period of time and then you didn't achieve
a dry ear with that | onger follow up, that one would
have sone better boundaries in which to | ook for other
t hi ngs.

CHAI RVAN  CRAI G Ckay. Any ot her
suggestions from anybody el se? GCkay, that's the end
of the day. Again, | would like to thank our
consultants for their help for the commttee, and all
the commttee nenbers for hanging and staying in it
for the long day. Tonorrow we're supposed to be done
however, by two.

(Wher eupon, the 62nd Meeting of the Anti-
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I nfective Drugs Advisory Commttee adjourned at 5:38

p.m)



