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PROCEEDI NGS
Call to Oder

DR LEGGETT: Good afternoon. | hope we
can get started on the topic of clinical trial
design in diabetic foot infections. Menbers of the
conmittee, you can sort of relax. There is no yes
or no vote this afternoon, so we can all
pontificate and there is nothing afterwards. Wy
don't we get started with introductions? WMark, do
you want to start?

I ntroductions

DR GOLDBERGER: Mark Gol dberger, Director
of the Ofice of Drug Evaluation IV.

DR. COX: Ed Cox, Deputy Director, Ofice
of Drug Eval uation IV.

DR PONERS: John Powers, Lead Medi cal
Oficer, Antimcrobial Drug Devel opment and
Resi st ance.

DR SORETH: Good afternoon. | am Janice
Soreth, the Director of the Anti-Infectives
Di vi si on.

DR ROSS: David Ross, Medical Team
Leader, Anti-Infectives.

DR ALIVI SATOS: Regina Alivisatos,

Medi cal O ficer, Special Pathogens.
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DR SORBELLO  Fred Sorbello, Medical
Oficer, Division of Anti-Infective Drug Products.

DR ELASHOFF: Janet El ashoff,
Bi ostatistics, Cedars-Sinai and UCL.

DR HILTON: Joan Hilton, Biostatistician,
Uni versity of California San Franci sco.

DR. RODVOLD: Keith Rodvol d, Coll eges of
Phar macy and Medicine, University of Illinois
Chi cago.

DR RELLER Barth Reller, Infectious
Di seases and Cinical M crobiol ogy, Duke
Uni versity.

DR TURNER  Tara Turner, Executive
Secretary for the Conmittee.

DR LEGGETT: Jim Leggett, Infectious
Di seases, Oregon Health Sciences University.

DR WALD: Ellen Vald, Pediatric
I nfecti ous Diseases, University of Pittshburgh.

DR CROSS: Alan Cross, Infectious
D seases, University of Maryl and.

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

DR SUMAYA: Ciro Sumaya, School of Rural

Public Health, Texas A&M University.
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DR PORETZ: Donald Poretz, Infectious
Di seases, Fairfax, Virginia.

DR MAXWELL: Celia Maxwell, Infectious
Di seases, Howard University.

DR. ARMSTRONG David Armstrong, Podiatry,
with the D abetes Lower Extremty Research Group at
the VA in Tucson.

DR TUNKEL: Allan Tunkel, Infectious
D seases, Drexel University Coll ege of Medicine.

DR. BROM: Ken Brown, retired from
i ndustry and University of Pennsyl vani a.

DR LEGGETT: Thank you. Tara, could you
pl ease read us the conflict of interest statenent?

Conflict of Interest Statenent

DR. TURNER: Thank you. The follow ng
announcenent addresses the issue of conflict of
interest with respect to this neeting, and is nade
a part of the record to preclude even the
appearance of such at this neeting.

The Food and Drug Administration has
granted waivers to the follow ng special governnent
enpl oyees which pernmits themto participate in
today's discussions, Drs. Jan Patterson, John
Bradl ey, Keith Rodvold and David Arnstrong.

A copy of the waiver statements may be
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obtai ned by submitting a witten request to the
agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

The topics of today's neeting are issues
of broad applicability. Unlike issues before a
conmmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors and academ c institutions.
The comm ttee participants have been screened for
their financial interests as they nay apply to the
general topic at hand. Because general topics
i mpact so many institutions, it is not prudent to
recite all potential conflicts of interest as they
apply to each participant.

W would also like to note for the record
that Dr. Kenneth Brown is participating in this
meeting as an acting industry representative,
acting on behal f of regulated industry.

FDA acknow edges that there may be
potential conflicts of interest but, because of the
general nature of the discussion before the
conmittee, these potential conflicts are mitigated.
In the event that the discussions involve any other
products or firns not already on the agenda for

whi ch FDA partici pants have a financial interest,

file:///IC|/Daily/1028anto.txt (7 of 198) [11/28/03 11:46:16 AM]



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the participant's involvenent and their exclusion
will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvement with
any firm whose products they may w sh to conment
upon. Thank you

DR. LEGGETT: Thank you. There has been a
slight change in the agenda, and Janice Soreth wll
gi ve us sone opening remarks on the gui dance for
di abetic foot infections.

Gui dance for Diabetic Foot Infections

DR. SORETH. | have only one slide, so
don't | ook for any copies in your folder.

We begi n now the open portion of our
two-day advisory neeting on anti-infective guidance
devel opment, specifically this afternoon diabetic
foot. You might ask why nore guidance. Well, very
sinmply, despite our agency effort in the |ast
decade to tackle anti-infective gui dance
devel opnment infection by infection, we have not yet
for sone infections put pen to paper or finger to
keystr oke.

I would Iike today publicly to renew our

conmitnent to tackle sonme of the guidances that we
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have | eft to the end, | think necessarily sone of
the more difficult ones. To nane a few, | think we
have | eft as yet unwitten anti-infective guidance
devel opnment particular to sepsis products, topica
anti-infectives, bone and joint infection and our
topic for this afternoon, diabetic foot infections.
Wil e we have written guidance on conplicated skin
and skin structure infections, of which a part is
di abetic foot, we have di scussed everything but the
di abetic foot aspects of that guidance, and not for
some timne.

As we | ook across applications that we
have received from sponsors |ooking to get a claim
for diabetic foot infections, we see pretty
vari abl e case definitions, a collection of data in
a given drug devel opnment programthat is sonetines
i nconsi stent between investigators and certainly
i nconsi stent between drug devel opnent prograns and,
| astly, endpoint assessnent that is quite variable.

So, the mamin reason we are here today is
to address definitions and point assessnent, and to
try to bring, | think, consistency,
reproduci bility, if not accuracy, to the trials
that we design and then conduct. Wy? So that we

wi |l know what treatments work best.
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The stats that you will hear this
afternoon in greater detail | think are staggering.
Since the year 2000, in the U S. we nake a
di agnosi s of diabetes nellitus in over one nillion
patients per year. There are over 100,000 hospita
adm ssions for diabetic foot infections yearly and
al rost a simlar nunber of |ower extrenmty
anput at i ons.

[Slide]

For me, the personal statistics are
equal ly staggering and nmy only slide is a famly
portrait of ny grandfather who, unfortunately,
becane a type |l diabetic as an adult and died, to
me, at the very young age of 60 of conplications of
di abetic foot infection. He had tw n daughters, ny
nmot her and her twin sister, my aunt. M aunt
devel oped di abetes nellitus as an adult as well and
she al so succunbed to conplications of diabetic
foot infections. While ny nother is not a
di abetic, she has given birth to chil dren who,
unfortunately, are beconi ng diagnosed with type |
di abet es.

My hope today is that our discussions wll
outline definitively and clearly how best to design

trials to study diabetic foot infections,
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nmodal ities to treat them including the use of
antimnmcrobial agents, so that we mght have a
better outcone for ny generation and for ny
children's generation. Thank you

DR. LEGGETT: Thank you, Dr. Soreth. The
next two speakers will have |ots of areas of
overlap so we are going to take questions after Dr.
Norden's presentation. Qur first presenter will be
Dr. Tony Berendt, and he will talk about diabetic
infections, an overview | would like to ask all
the speakers to try to stay on time and stop at
that red light.

Di abetic Foot Infections: Overview

DR. BERENDT: Thank you very mnuch. | am
very conscious of the honor that has been done to
me by inviting ne to cone and address the conmittee
today, as a Brit speaking to something run by the
federal government of Anmerica

[Slide]

I think ny only real claimto be here is
my involvenent in both the IDSA dinical Practice
CGui delines Cormittee on Diabetic Foot Infections
and al so a subgroup of the International Consensus
on the Diabetic Foot which, this year, produced a

suppl enent to the International Consensus,
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specifically |ooking at the managenent of infection
in the diabetic foot. | will talk nore about that
| ater.

[Slide]

The main nessages that | would like to get
across to the committee today are that despite
consi derabl e advance in these areas, there is stil
a great deal we don't know about diabetic foot
infection and that, despite sone progress in the
production of expert consensus gui dances, that
really doesn't conpensate for the dearth of
optimally conducted studies which do | eave us with
many unanswered questions. So, | will be talking
to you really with nore questions than answers
today but at least you will get sone perspective of
where we are. There certainly is a definite and
thi nk urgent need for standardi zed definitions of
infection in the diabetic foot both to allow the
kind of multicenter studies that your draft
gui dance recomends and, indeed, to permt
conpari son between different studies conducted
i ndependently but, therefore, capable of nore
ri gorous anal ysis and net a-anal ysi s.

[ Slide]

So, inthe rest of ny time | amgoing to
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try and get through the followi ng points really,
the epi dem ol ogy and i nportance of infection; the
clinical spectrum and whether that |eads us onto a
wor ki ng definition of diabetic foot infection for
the purposes of this group; how one goes about
di agnosi ng a diabetic foot infection--slightly
different to defining it perhaps; and then where
expert opinion has got to in this area. This is
necessarily brief and will mss sonme areas but they
will be covered in nore detail by others later
today | think.

[Slide]

To put the nunbers back onto that very
personal view of diabetic foot infection that we
have just heard, the worl dw de projections are for
there to be some 250 million diabetics by 2025, of
whom al | the evidence woul d suggest some two to
five percent will devel op foot ulceration annually,
with a point preval ence of ulceration estimted at
bet ween four and ten percent dependi ng on the study
one | ooks at. Sone 40-60 percent of all
non-traumatic lower extremty anputations are in
di abetics and the overwhelmng majority are
preceded by foot ulceration

[Slide]
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1 When we | ook at the soci oecononic

2 i nportance of that, we see that foot problens

3 account for the |largest nunber of bed days used by
4 di abetic persons; that their average |length of stay
5 is some 30-40 days, which is considerably |onger

6 than di abetic patients who do not have foot

7 ul ceration; and that over three-quarters of the

8 over 75 year olds in the U S. A who have anputation
9 for the foot ulceration do not return to

10 i ndependent living. Quite apart fromthe

11 unpl easant ness of that from a personal point of

12 view, the costs to thenselves or society are

13 enor nous.

14 [Slide]

15 It is not, therefore, surprising that a
16 nunber of studi es have suggested that it nmay well
17 be cheaper to save a linb than to anputate it.

18 Al though it is at sone distance, you can see the
19 broad figures there--but they are on the

20 handout --and the figures highlighted in yellow are
21 fromthe U S. Those are U S. specific studies.

22 But the general theme of this is the same around
23 the world, sone 7,000 to 10,000 U.S. dollars to

24 heal an ulcer, and considerably nore to deal wth

25 the consequences of renoving the linmb the ulcers
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are formed on. That |ong-term cost analysis,
carried out in Sweden by Apel qvist, shows you that
the primary healing at a three-year endpoint is

bet ween $16, 000 and $26, 700 in patients, the

di fference dependi ng upon the | evel of ischem a,
whereas healing with anputation is between $43, 000
and $63, 000, the differences dependi ng upon m nor
ver sus maj or anputati on.

[Slide]

So, infection has a key role in this area.

It is knowmn to be a major event on the road, as it
were, to anmputation. It does that because it
contributes to soft tissue |oss, to delayed wound
healing. It is a threat to foot bionechanics. |If
it conpromi ses the issues and the bones enough, it
is a cause of acute or chronic systenic effects.
Any of those may ultimtely end up being a good
reason to renove a linb rather than to keep it on.

[Slide]

The clinical spectrumis broad and
confusing. | have chosen to split it into those
conditions with intact soft tissues and include a
smal | nunber of primary muscul ar or skeleta
infections and those that really conplicate an

obvi ous breach in the integunment, either a
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paronychia at the site of a nail or, nore usually,
an infected ulcer, cellulitis and then the
formati on of nore conplex forns of soft tissue

i nfection and, of course, ultinmately bone

i nfection.

So, there are may different nanifestations
but | am going to suggest that perhaps the ones
that we are really the nost interested in that, if
you like, constitute the diabetic foot syndrone and
the infectious end of that, are those that
complicate ul ceration.

[ Slide]

So, we then move to this difficult area of
how we define a diabetic foot infection, and there
are a nunber of possibilities here. |In fact,
spoke with Ben Lipsky who, as nany of you will
know, has worked extensively on this subject in
Seattl e but who couldn't be here today.

Here are a couple of possible definitions
that one can debate. The first would be the
broadest possible view, which is that a diabetic
foot infection is a foot infection in a diabetic.
In other words, any infection as defined by the
I nternational Consensus or some other consensus

process that involves the foot--and | think we have
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to call that the structure belowthe nalleoli--in a
person wi th di abetes, for which there are forma
definitions.

But there is a nore specific version of
that, if you like, where we would include the
necessity for the infection to have originated in
some injury to the skin that mght be chronic or
acute and that m ght be conplicated by neuropathy
or ischema, or both.

[Slide]

That | think is an area that is clearly
open to debate. One can justify that. It starts
there by saying that neuropathy is undoubtedly the
dom nant cause of skin breaches in the feet of
people with diabetes; that the clinical features of
the magjority of infections that we deal with in
this context support a contiguous focus nodel. So,
the ulcer is evidently the portal of entry of the
infection and the infected structures are
contiguous to the ul ceration.

The presence of ischema is known to have
a mj or bearing on the outconme of infection, and it
is absolutely clear that effective foot care
services have a mmjor inpact on reduci ng anmputation

rates, at least in the initial stages where one is
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able to catch | arge nunbers of people who can be
managed for their neuropathy correctly to prevent
epi sodes of further ulceration, and who can be
spared precipitate anputati on when nore
conservative treatments can be effective. It does
have to be conceded that there is no evidence
conparing outconmes one way or another in the
so-cal | ed non-neuropat hic, non-ischemc patients
but perhaps we might actually nore accurately cal
pre- neuropat hi ¢ and pre-ischeni c di abetic persons
compared to those w thout diabetes.

What am | saying there? The question
really is if you don't have neuropathy and you
don't have ischem a and you get a foot infection,
are your outcones worse than for soneone who
doesn't have a di aghosis of diabetes? And, | am
not sure we know the answer to that.

[ Slide]

This picture is really put up just to
illustrate some of those problenms in definition
Does this person have a diabetic foot infection?
They have an area of ulceration above the nall eol
and clearly have nunerous soft tissue changes
related to their diabetes. Although you can't see

it very well here, they do in fact have an ul cer
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19
that | ooks uninfected on the end of the hall ux.
But | think I would suggest that is not a diabetic
foot infection in terns of what one woul d be
wanting to study even if we thought the cellulitis
there is originating fromthat ulcer.

[ Slide]

So, how do we di agnose di abetic foot
infection? This is a big problem Just a quick
rem nder for those not thinking constantly about
this, infection describes the nmultiplication and
i nvasi on of tissues, usually associated with a host
response, and this is distinct fromthe inevitable
col oni zation of either normal skin or an ulcer with
bacteria that may not be causing harmin a
discernible way. That is also distinct from
contamination, which is nore of a problemfor those
trying to make a di agnosis froma sanpl e that
shoul d nornmal |y have no organi sns present.

[Slide]

So, the diagnosis of infection really has
remained a clinical one. | realize thisis a
problem potentially for the comittee needing very
specific definitions of infection. It has
general ly been made on the basis of system c signs

or synptons of infection, |local signs and synptons
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of infection and, clearly, there are sone things
that would alert one to that possibility such as
gangrene or necrosis or very fetid odor.

Laboratory di agnosis of infection is, by
definition, nonspecific unless it is a positive
bl ood culture. The sensitivity in diabetic persons
has been shown to be low in a nunber of studies.

The role of imaging | think is nmore in
identifying the anatom c nature of infection rather
than the presence or absence of it. So, it is nore
about identifying where there are structures that
probably need surgery, rather than saying this is
an infection.

[ Slide]

W are left with a nunber of controversies
if we are using clinical diagnosis, particularly
how to di agnose infection in the context of sone of
these confounders that diabetic patients al so
frequently devel op--acute Charcot changes, gout,
ot her common co-norbidities producing inflanmation
of the skin.

W are left also uncertain when ischenia
can significantly confound the inflammtory
response so that individuals mght have infection

but with fal se-negative signs of it. That, |
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think, again is a debatable matter but one that
peopl e certainly worry about at tines.

We are left with the question as to
whet her clinical criteria really allowus to
reliably distinguish an infected from an uninfected
ul cer.

[Slide]

At the mcrobiological level, | have
al ready expl ai ned that because of col oni zation of
ulcers there is a real issue about how one nakes a
m cr obi ol ogi cal diagnosis of infection. It is
really on that basis that | think many of us in the
field woul d say we are not able to diagnose these
infections by their mcrobiology. There are, of
course, sone exceptions to that statement. The
culture of pus taken from an obvi ous abscess or a
positive culture fromwhat should be a sterile site
taken in a reliable way, preferably through a
non-infected field, is clearly going to be
di agnostic. So, a bone biopsy that yields a Staph.
aur eus that has been taken through uninfected skin
is going to be a truly diagnostic mnicrobiology
result.

But a nmuch nore conmon scenario i s what we

do with cultures taken fromulcers or fromnecrotic
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tissue that is at the base of an ulcer but may have
been ultimtely contiguous with the outside world.
Then, this internediate difficult area is probably
what we face nost of the tinme with relatively
expert practice. That is to say, someone has done
a debridenent of an open |lesion and then taken sone
cultures of the material, the base of it, and that
is what we woul d consider the nost reliable but
that still is potentially confounded by the flora
of the nore superficial parts of the ulcer

[ Slide]

The recomendati ons that have energed
through the International Consensus process and the
IDSA Cdinical Practice Commttee take account of
previ ous studi es that have shown a poor
rel ati onshi p between superficial swabs and deep
m crobiology. This is fromcases particularly with
osteonyelitis but also other deep infection
Therefore, the recommendations are that the ul cer
shoul d be debrided in order to expose essentially
viable but infected tissue at the base of the
ulcer. |If pus is present, it can be aspirated and
preferably some formof tissue sanple is taken from
that ulcer with a curette or scraped with a scal pel

bl ade and that tissue is processed rather than
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usi ng swabs.

Swab cultures are generally discouraged in

t he gui dance, although that has been an area of
sone controversy and there are certainly some who
woul d argue that swabs taken fromthe base of the
debrided ulcer may be as close and as accurate as
ti ssue sanples that have been taken fromslightly
deeper.

There is a question that enmerges froma
number of the clinical trials and antibiotics
al ready done as to whether all the m croorgani sms
that have been isolated fromthese nore reliable
sanpl es actually need to be treated. There is
certainly a school of thought that suggests that
maybe sone of what we would definitely see as being
i mportant and pathogenic m ght actually be in sone
way fellow travelers with nore virul ent organisns
|ike Staph. aureus. This doesn't get away fromthe
fact that there are sonme cases where enterococci or
coagul ase negative staphyl ococci are the sole
pat hogen isol ated, particularly fromcases of
osteonyelitis.

There is a question that is left also as
to whet her quantitative m crobiol ogi cal approaches

can do any better than clinical judgnment in
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di agnosi ng actual or incipient infection

[ Slide]

To understand the basis of this, | think
it is worth a quick diversion into | aboratory
sci ence and what we now understand about the
pat hogenesi s of staphyl ococcal infections, given
that Staph. aureus is one of the doni nant pathogens
in this condition.

If we look at the course of an infection
over time frominitial inoculum we can see that
organi sms nmove out of |ag phase and start to
proliferate in logarithm c phase before they run
out of nutrients and flatten off into this
post - exponenti al phase. W know that Staph. aureus
is an organi smform dably arned with adhesive
structures on the surface of its cell wall and with
a nunber of toxins, and we know that initially
organi sns tend not to be expressing toxins but to
be expressing adhesins. As they nobve into
| ogarithmc growth, the phenomenon of quorum
sensing kicks in, and this is a process by which
organi snms are rel easing certain substances that are
able to act as density-dependent triggers to gene
expression. |In the case of Staph. aureus, it is

clear that this is a cyclic octapeptide and as the
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amounts of this material build up the action of a
gene NSHCR is triggered, and this results in the
gl obal expression of a nunber of different toxin
genes.

[ Slide]

So, the organismnoves frombeing in a
sense non-toxigenic to one that is producing | arge
nunbers of toxins. W nmight see this as a
mechani sm for breaki ng down tissue and novi ng out
into other areas where nutrients are no | onger
limting. This phenomenon probably al so operates
interms of the maturation of some of the adhesive
forns of gromh that are seen in the form of
biofilms. That may be of nore inportance in
osteonyelitis than in other contexts.

[Slide]

That has | ed a nunber to suggest that in
the context of the infected or uninfected ulcer the
density of organisns present mght be critical in
triggering the nmoment when infection is about to
happen or can be defined as just beginning. There
i s sonme evidence in acute wounds and burns that
density of organisms greater than 105/g is a
crucial transition point between infection and

coloni zation. The evidence for that in chronic
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wounds in the diabetic foot | think is |less clear,
and there is certainly alternative evidence one can
cite, for exanple, clear evidence of inhibition
bet ween ot her species of staphyl ococci and Staph.
aureus that this quorum sensing can be in some way
down- nodul ated, that is to say one speci es of
bacteria can affect the signals that another one is
using to trigger its own behavior. That m ght nean
that high | oads of pathogens could, in fact, be
tolerated in a mxed wound flora because sone of
the other bacteria are trying to effectively hold
the staph. in check

[Slide]

So, there is a lot we don't know. \here
has expert opinion got to in this area?

[Slide]

I amgoing to refer very briefly to
clinical guidelines. | have already nmentioned that
there is now an International Consensus on
di agnosing and treating the infected diabetic foot.
This is in the public domain via CD ROM which is
purchasable froma website but | think will shortly
be published as well. There are also clinica
practice guidelines com ng out by the I DSA, which

are probably being finalized this year and | guess
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will be published either late this year or, nore
likely, early next year.

These have been both interdisciplinary and
i nternational expert panels, with clinica
representation both fromacadem a and gover nnent
heal th services. They worked on a consensus basis,
and what has been striking is that the
recomendations are really not graded for their
| evel of evidence because of problens in the
overall quality of the studies and in the
definitions that have been used. So, if you like,
this is a group of experts but nobody pretends that
the last word is here in terms of the quality of
t he evi dence.

[ Slide]

The approach to infection that these
panel s have adopted is that in view of the varied
clinical spectrumsinplicity is what is required,
and this needs to begin with assessnents of the
patient, the linb for ischema, the foot for
bi onechani cs and then the ulcer for its depth, its
size and the presence of infection. Infection is
assessed in relation to its severity, mainly in
terns of inpact on the host and the |inb, and

really put into three very broad categories, mld
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i nfections, noderate infections that can be
summari zed as |inb threatening, and severe
infections that are imediately |ife threatening.

[Slide]

You can see here the kinds of thinking
that has gone into this. MIld infections are
characterized by a small anmount of erythema but
clinical evidence of infection in an ulcer. They
are usual ly nonomicrobial, nmainly with aerobic
gram positive cocci

Moder ate i nfections have nore spreadi ng
erythema or evidence of involvenent of deeper
ti ssues including bone and joint. Moderate can be
mono or pol ym crobi al

Severe infections are really defined
specifically by the presence of system ¢ synptons.
These are known to be relatively nmuted in diabetic
patients and, therefore, the presence of themis
consi dered to be evidence of potentially
|life-threatening conditions such as septicem a or
fasciitis. The ulceration is often deeper and
these are often pol ynicrobial infections.

[ Slide]

In ternms of duration, there really is not

good data on this but there have been a nunber of
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clinical studies using those kinds of
classifications already that suggest pretty clearly
that you can treat mld infections for one to two
weeks of oral therapy. You can probably treat them
with topical therapies as well. | know that may
not be an area of where the commttee wants to go

t oday.

Moderate infections can be treated for up
to four weeks unless there is osteonyelitis present
where it is generally considered wise to treat for
| onger.

Severe infections are usually going to
require surgery, in fact, which is probably part of
the reason it is still not necessary to treat them
for nore than about four weeks. It is just that
they need nore doing.

For osteonyelitis, the expert consensus
viewis that a | ot depends on what you do. |If you
are taking all the bone away that is involved in
the infection and you are doing that through norma
soft tissue, then really there is nothing left to
treat and a long duration of antibiotic treatnent
is not necessary.

[ Slide]

Bony ablation with no residual infected
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soft tissue can be treated fromthe basis of a soft
tissue infection. Wereas once you are |eaving
behi nd parts of the bone involved in infection, it
is really necessary to decide where there is dead
and infected bone left and that really hel ps set
the duration of therapy needed.

[Slide]

What about classifications--in nmy | ast
remai ning mnute? The consensus process cane up
with a classification scheme called PED'S, the
Latin word for foot. This is intended to be a
specific rather than sensitive schene. It should
all ow what we want, that is to say, multicenter
studi es and categorization of case m x.

[ Slide]

To quickly take you through it, perfusion
is given three grades, in line with the
Trans-Atlantic Inter-Society Consensus. This is
peopl e who study peripheral vascul ar di sease.
Grade | is apparently normal. There is no nought
because you can't be sure sonething is absent.
Gade Il is noon-critical ischema; III is
critical. These are rigorously defined in the
gui dance. E is extent of the ulcer in square

centinmeters, and suggested studies could report
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ulcer size in quartiles to get an idea of the
spread there. D is the depth which follows very
closely the University of Texas system of making a
transiti on between bone and joint and ot her

subcut aneous tissues. Fir infection | wll show
you the grades very quickly in a mnute. Sensation
is either the presence or absence of protective
sensati on.

In fact, if the depth was given four
grades so that grade | was no ul ceration, one would
have a catch-all for classifying all diabetic feet,
but this was a research classification schene for
ulcers so it has to begin with ulceration

[ Slide]

What are they very quickly, and you will
see sone of the problens? There is a clinically
uni nfected ul cer but obviously one can see from
| ooking at that the kinds of problens frequently
arising. Infection involving the skin and
subcut aneous tissue would be a grade Il infection
This has, as before, the 0.5-2 cmcutoff for its
erythema, at least two of these other features of
i nfection, and no nore probably cause of the
i nfl ammat ory response.

[Slide]

file:///C|/Daily/1028anto.txt (31 of 198) [11/28/03 11:46:17 AM]

31



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Just to show you the kinds of problenms on
has with using this is that this would be a
noderate infection. Sorry, | got nyself in a
muddl e because | amrushing. That is the nmild
infection with a 2 cmradius of erythema

[Slide]

The difficult one | think is the grade I
because it enconpasses such a wi de range of
infections, deep sort tissue, or bone, or joint,
but is specified as having no systemc inflanmatory
response.

[Slide]

So, this case with a probe going into a
joint and obvious infection of the whole of that
toe woul d be nmobderate. So would the case on the
left with penetration into the joint, but also the
case on the right with very substantial Charcot
infection in the md-foot. Even in that case, with
a |l ot of gangrene and obvious gross infection, if
the patient remains systemically well, would be
categori zed as noderate with these schene.

[Slide]

Finally a grade 1V infection would be one
that we would otherw se call severe, with a

systemc inflammtory response, rigorously defined
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here. So, what nmakes that a grade IV infection is
not the appearance of the foot but the appearance
of the whole patient.

[Slide]

VWere are we left? W really do need to
finalize and agree on how to use these nore robust
definitions and classification schenes. Al npst any
schene that everyone uses wll probably be better
than having no schene. The role of antimcrobials
in uninfected ulcers and in wound healing after
infection needs to be sorted out. Duration of
treatnment and the role of surgery in osteonyelitis
and the cost effectiveness of |inb salvage in these
very much nore compl ex cases that many of us are
now seeing. So, really a | ot does need to be done.

[Slide]

In conclusion, while | think there has
been sone progress in general understanding and the
exi stence of these consensuses is | think mgjor
progress. There are sone difficulties that we have
to sol ve.

I think that that PED S cl assification
m ght actually hel p us considerably and, certainly,
further consensus definitions, for exanple of

osteonyelitis, would be hel pful
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1 It is worth noting that sone of these
2 changes in practice, assuning that not all

3 osteonyelitis needs many, nmany weeks of

4 antibiotics, mght be useful for allow ng sone

5 cases, depending on their surgical nmanagement, to
6 be included in cSSSI trials.

7 [Slide]

8 I would Iike to conclude by acknow edgi ng
9 Ben Lipsky from Seattle, Carl Norden whom you all
10 know, and the drivers of the International

11 Consensus process who have done a trenendous job,
12 and ny own clinical colleagues in Oxford. Thank

13 you.

14 DR. LEGGETT: Thank you for that whirlw nd

15 tour. The next speaker is Dr. Norden.

16 Clinical Trials Consideration in DM Foot Infections
17 DR. NORDEN: Thanks very much, Jim It is
18 a pleasure to be here. It is an honor to have been

19 invited by Dr. Soreth, and it is nice to be back at
20 a conmittee where | spent four of the npst

21 challenging and | think stinmulating years in terns
22 of ny academ ¢ career.

23 VWhat | amgoing to try and do today is to
24 tal k about potential guidelines for clinical trials

25 of diabetic foot infection. | think Tony has given
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a very nice overview and background. M talk is
going to be based primarily on nmy own experience,
as well as a large clinical trial that we recently
conducted with the help of Ben Lipsky from Seattl e,
whose nane you have heard a couple of tines

al r eady.

I amgoing to present ideas which are
designed to elicit discussion and, obviously, not
final ideas in any sense of the word, and to take
sonme positions for the sake of argunent so that the
committee can debate them and shoot at them The
guidelines | will talk about are for systenic
antinicrobial agents, not for topical antimcrobial
agents. Then there will be a few talks fromthe
FDA to follow which will go into nore detail.

I think the two nmajor areas that | would
like to raise as issues as | go through the talk
for you to consider are, one, the use of adjunctive
t herapy and how do you eval uate the success of
antincrobial agents and, two, osteomyelitis--do we
i nclude, exclude or sinply treat these patients as
a separate group?

[ Slide]

We have guidelines for conplicated skin

and soft tissue infection. Wy do we need separate
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gui delines for diabetic foot infection, or do we
need then? | think we do, and | think that
patients that we enroll in trials of diabetic foot
infection differ fromthe other patients in severa
ways, first of all, the risk factors which are
vascul ar, neuropathic and diabetes itself and,
secondly, the use of adjunctive therapy which, in
the managenment of a diabetic patient with a foot
infection, is major and part of standard care, and
that is debridenment and surgery, wound care itself
or wound dressings and of f-1oading which is a term
by the way, | knew nothing about until | got

i nvol ved with Ben Lipsky and Tony Berendt.

[Slide]

What are the desirable features of a
study? Well, | think you want to optim ze
enrollment. The nost recent trial we did enrolled
370 patients, which is a large nunber. | think it
shoul d i nclude nost types of diabetic foot
infections. It should allow inpatient or
outpatient therapy. It should allowintravenous or
oral therapy if the agents are capable of doing
this. And, it should allow additional antibiotic
agents for organisns which are resistant to the

study drug or conparator that are being tested.
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[Slide]

Inclusion criteria--1 amgoing to go
through this and pause when we cone to those things
I think are real issues. Some of these are obvious
and standard, over age 18; inforned consent. The
pati ents shoul d obvi ously have di abetes nellitus by
ADA criteria; and they should have an infected
Il esion of the lower extremty. You can see from
the list that | have put here that these are nuch
the sane as Tony had, except that | have |left
osteonyelitis off and that is for purposes of
di scussi on.

Clearly, we need to define an infected
| esion and Tony has gone through that. The PED S
classification | think is very helpful. | would
only say that | second what he said, | think it is
a clinical diagnosis, not a mcrobiologic
di agnosis. Mcrobiology is inportant but | don't
thi nk you make the di agnosis of diabetic foot
infection on the basis of the culture.

[Slide]

The infected |l esion can require extensive
debridement or surgery, but for purposes of a study
it should not require conplete resection or

anputation. |f that takes place, then clearly you
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can't evaluate the effect of the antinicrobial
agent .

It can be open or closed. It can be
anywhere on the foot. You can have nultiple
| esions but you ought to select on as the study
lesion, if you will. | believe it can have been
treated with potentially effective antibiotics
before the study, but only for 72 hours or |ess.
Now, there is no magic about that. It could be 48;
it could probably be 24; and it might be |onger. |
don't think we have any data as to how quickly
antimcrobial treatment renders an infectious
| esion no longer infectious or howlong it takes to
eradi cate the organisnms but, at least in mny
experience, you can go for at |east three days
wi thout clearing a diabetic foot infection of
bacteri a.

[ Slide]

The exclusion criteria--certain |oca
conditions of the lower extremty; critica
i schem a which we will conme back to in a nonent;
the expectation that the entire infection will be
resected or amputated; nore than 72 hours of an
agent active against the pathogen; an infected

device that can or will not be renoved; a patient
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who required additional non-study antibiotics for
any reason other than an organismresistant to the
study drug; and | think the presence of extensive

either dry or wet gangrene.

[Slide]
For ischemia, | think we can define this
reasonably well. Critical ischem a would be

defined as absence of pal pabl e posterior tibial or

dorsalis pedis pul ses; absent or abnornal Doppler

wave forns plus a toe blood pressure |less than 4 mMm

Hg.
Can you enroll patients who have critica

i schemia? Well, we know it affects healing. W

know it affects outconme of infection. | think if

you have a vascul ar surgeon who feels you can
include this patient in the trial, you could but I
think it is sinmpler if you use these criteria and
say no.

[Slide]

Now, what about osteonyelitis? Tony
touched upon this and Dr. Alivisatos is going to
talk about it a bit nore. But it occurs in nore
than about a quarter of diabetic foot infections.
It can be difficult to diagnose. It is difficult

to define. It can certainly be nore difficult to
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eradi cate once osteo is present. It requires nore
prol onged anti m crobial therapy, and there really
is no good clinical data on the required duration
Tony has suggested sonme good gui delines | think,
but trying to get a group of clinicians or
researchers to agree that you have resected bone
back to bl ood bone or |ive bone, analysis and so
on, is very difficult. So, to say that depending
on the extent of surgery your optinmal duration is
such-and-such | think m ght work well with a snall
group of research scientists but won't work well in
a clinical trial. The last point is obvious, that
osteo requires surgical debridenment or resection

[ Slide]

So, how do you di agnose osteo in clinica
trials? Sone of it easy, or at least we think it
is easy. |If there is an open wound and the bone is
visible I think npbst people would agree that osteo
is present. |If there is an open wound and the
probe to bone test is done and is positive, npst
peopl e agree that that is osteo, although we wll
cone back to that and others will talk about how
that is based on one clinical study, done by
Grayson and Kartchmer, in a group that had a high

prior probability of osteo. Although the test is
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very good, it has not really been validated in
ot her studi es.

More comonly, if you don't have an open
wound and you can't see the bone or you probe it,
we rely on either baseline x-ray or MR which are
read as active on osteonyelitis. | think you need
to define the criteria for osteonyelitis very
critically, and it should be standardized in the
protocol. This is hard to do, and one of the
things no one has | ooked at is inter-observer
variability. |If you gave the sanme x-ray or MRl to
two or three radiologists, would they read it
simlarly? | have sone experience with this as a
felloww th urinary track infections and giving
x-rays for pyelonephritis to a group of
radi ol ogi sts and the di screpanci es where sonewhat
surprising to ne at the time. They are no | onger
surprising | think. Nuclear scan is not sufficient
to excl ude osteo.

[ Slide]

So, in order to set up criteria | thought,
thi s being Washi ngton, | would take one noment and
just give you all a quote that | think npbst of you
renenber fromthe Suprene Court: | shall not today

attenpt to define the kinds of material--and
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Justice Stewart was tal ki ng about pornography- - but
I knowit when | see it. | think too often nobst of
us are convinced we know osteo when we see it. For
a clinical trial that doesn't work and you have to
have accurate definitions.

[ Slide]

So, what kind of studies would one do in a
clinical trial? Plain x-ray; probe to bone for
open lesions; culture and sensitivity testing;
wound description and | think photography, if you
could get it as a standardi zed thing would be very
hel pful ; a wound score by a standard protocol; and
a vascul ar evaluation. | amjust going to talk
about a few of these briefly.

[ Slide]

Wound cul tures--Tony tal ked about that
already a little bit. W get themfrom al
patients. They shoul d be set up for aerobic and
anaerobic culture. | think it is sinplest to say
that swab specinmens are not acceptable. However,
they are the normin clinical practice and it is
true that there was one snall study where patients
who had ul cers that were debrided and then had
swabs versus tissue biopsy taken and there was

great conparability in these two. However, in nost
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1 patients the swabs are taken directly fromthe

2 basenent ulcer and they are not taken froma

3 debrided lesion, and | think it is sinpler if you
4 are establishing a protocol to say you can't do

5 swabs.

6 Having said that, | think you then have to
7 deal with the people who are doing the study. W
8 woul d prefer to see curettage of the wound base or
9 ti ssue speci nens obtained at the bedside or the OR
10 or aspiration for secretions or cellulitis.

11 [Slide]

12 Wound scoring systens--Dr. Lipsky has put
13 out one designed to give an objective wound score.
14 It basically includes quantifying the wound

15 paraneters, peripheral pul ses, wound neasurenents

16 and the wound infection score itself.

17 [Slide]
18 Probe to bone--1 amjust going to say a
19 few words about this. [In one study, an excellent

20 study | should add, by Grayson, et al., published
21 in 1995, 76 patients at, again, a high prior

22 probability of osteo; 66 percent sensitivity; 85

23 percent specificity; a very high positive

24 predictive value and a nedi ocre negative predictive

25 value. So, they concluded that if the test was
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positive the patient had osteo. They conpared this
to bone biopsy as the gold standard, which | think
was appropri ate.

The technique of doing this is very
important. You have to use a netal probe. You
have to foll ow the technique that was described in
the article. Too many people, for exanple, use the
reverse end of a Qtip or swab and put it into the
lesion and try to feel for bone, and you can't get
the same sensation which is what you want to feel
a gritty, metal feel as the probe hits the bone.

So, you have to do it the way it is descri bed.
think it is a good test, however.

[Slide]

What would we wite for guidelines for
treatment? For drug versus conparator, the
comparator should be the gold standard. There are
only three drugs right now that are approved for
di abetic foot infection, piperacillin tazobactam
whi ch does not have an oral form trovafl oxacin,
which is no | onger available or not w dely used;
and linezolid, which was just approved.

In the treatment you can add ot her agents
for activity against organi sns not covered by the

study drug. So, if your drug has spectrum for
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exanpl e, only against gram positives you want to
cover for gramnegatives. Seven to 21 days of
antibiotics | think would be all owed, and 14 days
is the usual duration in nost clinical trials.

[Slide]

Adj unctive therapy includes debridenent
and surgery; dressing changes; off-|oading, and not
al | oned woul d be topical antibiotics, antiseptics
or other antimcrobial agents such as Bet adi ne.

I think the issue that conmes up here,
which is the second issue | wanted to bring up, is
one that the FDA has raised, and | think raised
appropriately. |If you have all of these top three
adj uncti ve neasures goi ng on, how do you know what
the antimcrobial agent is doing? Mght the
patient do just as well if they only got the
adj uncti ve therapies?

So, one of the suggestions has been coul d
you do a clinical trial of adjunctive therapy plus
pl acebo versus adjunctive therapy plus the
antimcrobial agent in question? | would say |
don't think you can. | think it would be very
difficult to get any group of infectious disease
peopl e who woul d be willing--or diabetol ogists--who

would be willing to treat infected |esions wthout
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usi ng antinicrobial agents unless they were
absolutely the mldest of infections. So, | don't
think you can do that, and | think you just have to
assunme in a clinical trial for diabetic foot
infection that the adjunctive therapies are part of
the standard of care. After all, in a sense we do
this with intra-abdominal infections in clinica
trials, everybody gets surgery as well as
antimcrobial agents and we don't ask the question
what is the role of surgery versus the role of the
antinmi crobial agents.

[ Slide]

I am going to skip through nost of these
Wound dressing--there are lots of types. None has
been proven best. | think the bottomline is that
the nore you can standardi ze these adjunctive
measures of therapy, the better but it is difficult
to do in practical ternms in clinical settings where
institution A believes in one type of wound
dressing and institution B in another, and there is
no data to prove that one is better than the other

[Slide]

The sane holds for off-Ioading, which I
have | earned is invaluable in terns of curing

infection. Many devices are used. None has been
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proven best. Again, although we would like to
standardize it in clinical trials, it can be very

difficult to do.

[ Slide]
| amalnost at the end. In terns of
efficacy evaluations, | believe that we should have

a followup for test of cure at 14-21 days after
the end of therapy. | think end of therapy
eval uations add very little.

The clinical response to therapy is
defined as resolution of pre-therapy clinical signs
and synptons of infection. |In ny belief, it does
not include wound healing or |esion healing.

Al t hough they obviously nove in parallel and
obviously a wound that remains infected is unlikely
to close, but the criterion should be the
resolution of clinical sings and synptons of
infection. Final categories are cured, failed or

i ndet er m nat e.

[Slide]

Surgi cal debridenent is allowed during the
trial and is considered part of standard care.

Conpl ete resection of the infected area woul d
renove the patient fromthe trial

[Slide]

file:///IC|/Daily/1028anto.txt (47 of 198) [11/28/03 11:46:17 AM]

47



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

The last slide, and | amvery happy that
we have at |least two statisticians sitting at the
table, how do you pick a sanple size? | think nost
peopl e woul d agree that 80 percent success rate for
the conparator is reasonable. That obviously
depends on what kind of patients you have in the
trial and the severity of infection. A difference
in cure rate of |less than 10 percent woul d be
considered equivalent. If we are trying to do
trials of superiority, | think you need to decide
what criterion you would use, and | don't really
have a recomrendation for that. | think you would
like to be at |l east 10 percent better than the
comparator but | think that is up to people
designing the trial and the FDA

| amgoing to stop at this point. Jim |
made it with two mnutes to go, actually.

DR LEGGETT: That will give us time for
questions. Dr. Berendt, would you |ike to cone up?
Does anyone have a question for either of these two
speakers?

DR. PATTERSON. Hyperbaric oxygen is being
used as adjunctive therapy a | ot these days. Wuld
that be accepted as well?

DR. NORDEN: Well, | will answer that
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first. | mean, it is being used. There is
absolutely no data still to support it. It just
conplicates things imensely in terns of managi ng
the patient and | would think I would not want to
have it in a clinical trial

DR BERENDT: | know there are great
ent husi asts about hyperbaric, and other people who
don't have it avail able who are the unenthusiastic
or don't know. Al the views that | am aware of
have still concluded that there is no real evidence
for the role of hyperbaric and, therefore, | don't
think we would know how to use it. The people who
advocate its use would probably say it is about
equi valent to an antibiotic in terms of what it
adds so it probably should be considered in the
same way as soneone who elects to add another
antibiotic to the trial and, therefore, that m ght
not be allowed for those reasons.

DR. CROSS: Assuning that the vascul ar
insufficiency doesn't inpair the ability of the
myel oid or white cells to enter the wound, what do
we know now about the ability of diabetic white
cells to produce pro-inflammuatory cytoki nes which
may affect the clinical appearance of the |esion?

DR BERENDT: Carl very sensibly asked ne
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to do that. | amnot sure | can give you a good
answer to that question actually. There have been
sonme studies done a long tine ago on sone of the
nmore gross aspects of white cell behavior |ike
chemotaxis, and so on, but | don't know whet her
there have been any systematic studies nore
recently so | would have to admt ignorance of
that. Somebody in the room m ght know but | don't.

DR LEGGETT: Dr. Berendt, would you have
a single cut-off for when ischema is enough? |
think it was Carl who had an arbitrary 45 nm.. |
mean, | don't think it is an on/off phenonenon.

DR BERENDT: No, it is not. That is
difficult. The PEDI S scheme does set out
absolutely specific criteria for ischemia. | can't
quite quote themoff the top of ny head, but they
are clearly laid down. | think I would agree with
Carl that if critical ischem a persists during the
trial, then you probably can't include the patient.
You woul d have to nmake a deci sion about what to do
i f someone presents with critical ischema and is
successfully revascul ari zed as to whether they can
be enrolled or stay enrolled, as it were.

DR LEGGETT: Don?

DR PORETZ: One of the problens as | see
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it is that in the diabetic foot you have a whol e
pot pourri of physicians who are taking care of
patients. You have general practitioners; you have
general internists; you have infectious disease
doctors; you have podiatrists; you have orthopedic
surgeons; you have vascul ar surgeons and genera
surgeons, and plastic surgeons. So, you have at

| east seven or eight different disciplines. Any
criteria |l think is going to have to be agreed upon
by all of these disciplines, whichis really hard
to do, but it seems to me if you don't do that you
are not going to be able to have a reasonabl e
system

DR. NORDEN: | would agree with that, Don;
I don't have any problemwth that, and it is very
hard to do it.

DR. PORETZ: The International Consensus
was only diabetol ogi sts?

DR NORDEN: No, it had others.

DR. BERENDT: The International Consensus
does have representation from vascul ar surgeons,
orthopedi ¢ surgeons, infectious disease
speci al i sts, surgical podiatrists as per in the
States, as well as endocrinologists. So, that

probably has a fairly broad grouping but whether
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1 each of those people is then able to say there is

2 an international consensus fromtheir own specialty

3 group that would feed into this particular version

4 of the International Consensus is another matter.

5 I nmean, | think the consensus is there in a sense

6 to be challenged and validated, and | agree with

7 you, there is a huge nunmber of people. That

S

8 probably why there are already so many gui dances

9 that deal with the general diabetic foot. So,

you

10 know, | ot of different expert societies have their

11 own gui dance on diabetic foot in general

12 DR LEGGETT: If it is a follow up,

Don.

13 O herwise, if it is a new question, we have ot her

14 peopl e.

15 DR PORETZ: Just quickly, it is just like

16 the pneunonia guidelines. There are half a dozen

17 pneunoni a gui delines fromvarious authorities, but
18 maybe if it could be published in specialty

19 journals and everyone agrees, that would be the
20 best way to do it.

21 DR LEGGETT: Dr. Arnstrong?

22 DR. ARMSTRONG As a followup on that,

23 Dr. Berendt, you nentioned two definitions that you

24 sort of proposed of diabetic foot infection

25 was sort of general where it had a coupl e of
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co-nmorbid factors associated with it. O those,
you were sort of non-committal. Wich one would
you prefer?

DR. BERENDT: Well, | think a lot of it
comes down to this issue of sensitivity versus
specificity really. The pre-neeting discussions
had with the FDA fol k have hel ped ne to understand
that there is a special interest in having a very
specific definition. |If that is what you want,
then I would go for the nore specific version
where, in fact, for exanple in your study which
| ooked at the contributions of ischenmia, depth and
infection to anputation rates, | think if | have
done the nunbers right, over 90 percent of the
cases in that study had ulceration with ischem a or
neuropathy as part of it. So, | think if you
excl ude the people with intact skin you probably
don't exclude all that many actually fromthe group
you are interested in. But | think that is an area
that people would want to debate because, you know,
it all depends on whether you are taking a clinica
view that a clinician seeing a patient with
di abetes who comes into their roomand has a foot
infection would like to feel that the licensing of

a drug and the guidance that has cone through
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covers that patient, and that is where the argunent
goes that fromthe clinical end you want a
sensitive definition, whereas fromthe regul atory
end, the research end, you want a specific
definition.

DR LEGEETT: Dr. Powers?

DR PONERS: Dr. Berendt, | think that is
exactly the point that we are worried about, the
specificity of people getting enrolled into a
trial. Because one of the things that Dr. Norden
poi nted out is--and this came up in the advisory
conmittee back in 1999 regarding a topical drug
cal l ed pexiganin, where the conmittee actually had
this issue of did the people enrolled in this tria
really have infections or not. |In the pictures you
showed, it seens that all these people have sone
degree of redness up around the | esion, sone of
which is chronic venostasis changes as wel|.

So, what | wanted to ask was could you and
Dr. Norden give us an idea--many of these scales
that you showed us say infection with whatever, and
you gave us a pat hophysiol ogic definition of what
an infection is, and | think this gets back to
Justice Potter's quote of we all know infection

when we see it, but in terns of a protocol we would
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need to put in specific definitions of what that
means. Are these definitions specific enough in

di abetic foot or even sensitive enough? Two-thirds
of people aren't febrile. Leukocytosis may be
absent. Are there sonme things, other than a
diabetic with a break in the foot, such as new
erythema that hasn't occurred in the |ast 48 hours;
new dr ai nage; some other things that would hel p us
increase the specificity of diagnosis in these
trials?

DR. BERENDT: | nean, you are right. It
is definitely a problem You could certainly add
things like that | guess. | think that that PED S
schene at |east makes it clear, you know, if a
trial is reported according to the categories
within it, then at least you are a bit clearer
about what is going on. You could say, yes, as an
i mprovenent of that you want new things. And,
there is some work done with other kinds of chronic
wounds to suggest that there are sone secondary
characteristics that mght be nore useful than the
classical definitions of infection which relate, as
you have said, to sort of changes in drainage, or
changes in snell, or changes in granul ation tissue.

But | wonder if | put those things up as
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my criteria you would be equally critical of that
because that would inply someone who has al ready
seen the foot and who was reporting the change.

And, you know, is that any nore reliable? So, |I am
not sure whether that would take us further
forward, but | amsure that what we need are
studi es that use some of these sorts of franmeworks
that try and validate it. | amalso sure that one
of the things you can't use as validation is the
natural history because nobody is going to say,
well, I"'mnot sure; | think that is infected but
I"l'l wait a few days for it to get a whole |ot
worse and then |I'Il know that it was. So, | think
some of your concerns are, unfortunately,
unanswer abl e actually and we will be stuck with
clinical definitions unless it turns out that using
quantitative mcro or sone other thing is better.
DR PONERS: Could | ask a follow up
gquestion, and that is the idea of |ooking at the
PEDI S scal e where you have grades | through IV for
infection. | guess it gets us into a conundrum
there with you saying we need to validate those
going forward. However, what we would need in a
clinical trial is an already validated scale. This

conmes up in many infectious diseases, the idea of
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1 how does one actually qualify severity. Again, it
2 goes back to what is severity? What we have | ooked
3 at is trying to define severity for these gui dances
4 as sonmething that tells us that those clinica

5 characteristics portend a worse outconme regardl ess
6 of treatment. So, that doesn't need a placebo arm
7 I would refer to the patient outcone research

8 treatment studies for conmunity-acquired pneunpnia
9 where people get treated but certain factors

10 portend a worse outconme, anywhere fromO0.1 to 30
11 percent nortality. Have any of these scal es been
12 validated in that way? | know Dr. Arnstrong's has
13 been for wounds, but how about for the infectious
14 component of that?

15 DR BERENDT: | think the answer is no.
16 mean, it is the deficiency of the process really.
17 It cones back to whether an agreenment to all use
18 the sane thing, even if it is flawed, is better

19 than an agreenent for everyone to keep thinking up
20 their own better version that is sort of

21 personal i zed and i npossi ble to conpare.

22 DR LEGCETT: Dr. Maxwell?

23 DR. MAXWELL: | just wanted to ask Drs.
24 Berendt and Norden, in the inclusion of this

25 definition of a diabetic foot that you have,
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whether it was threatening the linb or not
threatening the |inb, where would that fit in?
Because that is somewhat the definition that | see
bandi ed around in Mandel|l and ot her sources.

DR. NORDEN: That is a good question, Dr.
Maxwel |, but again, like nost of the others, there
really is no good definition. It is used in
Mandel | and in nost infectious di sease textbooks.
I think, well, we know a linb-threatening infection
when we see one. You know, the patient |ooks nore
toxic. The deeper the infection, the nore
underm ning there is. The greater the extent of
the infection is nore linb threatening than not
linb threatening. A small ulcer is probably not
linb threatening by definition

W tried to look at that in one clinica
trial and really didn't find it very hel pful
Maybe we didn't have preci se enough neasurenents
but that would be ny inpression, that it doesn't
help a lot.

DR LEGCGETT: Dr. Wald?

DR. WALD: | have a question about the
exclusion criteria for osteo. The statenent was
nucl ear scan alone is not sufficient to exclude

osteo. That means normal is not sufficient? |
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guess the question | would ask is, is abnornal
enough to include a patient because it seenms to ne
that a lot of these patients m ght have sone
contiguous inflanmmtion which really didn't
necessarily represent bone infection

DR. NORDEN: Yes, Ellen, | think the slide
isn't very clear and the way | wote it isn't very
good. Actually, a negative scan is so rare that it
probably makes osteo very unlikely, but it is so
rare to see a negative scan. No, | think a
positive scan of any kind, whether it is technetium
or indium does not establish a diagnosis of osteo.

DR LEGGETT: One final question--1 assune
you two will be around later this afternoon during
our di scussion session? Ckay.

DR. CRGCSS: | was wondering whether in any
of the previous studies a return to function has
been used as a neasure of efficacy, given what we
heard about how many peopl e who have these
i nfections may be incapacitated for prolonged
peri ods of tinme?

DR. NORDEN. | can only speak to the
linezolid trial and the answer is no. It is a good
measure but there wasn't enough foll ow up avail abl e

and sonetines people didn't have--1 will leave it
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at that, no.

DR. LEGGETT: Thank you. The next speaker
will be Dr. Sorbello to give us a tal k about
| essons | earned from previous review of drugs for
di abetic foot infection.

Lessons Learned from Previ ous Revi ew of Drugs for
Di abetic Foot I|nfection

DR. SORBELLO Good afternoon

[Slide]

The focus of ny presentation today will be
on issues that were identified from previous
submi ssions to FDA related to drug devel opnent for
di abetic foot infections.

[Slide]

The way | am going to structure ny
approach to nmy presentation is really to nmake it
more of a conceptual discussion of some inportant
i ssues, which we have already heard a fair anount
about but still are very critical issues in trying
to evaluate clinical trials and clinical study
results in relation to not only drug devel opnent
but |l ooking forward to trying to devel op a gui dance
docunent for drug devel opnent for diabetic foot
i nfections.

[Slide]
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We have al ready heard sone di scussions
about devel oping a definition of a diabetic foot
infection so sone of this will be repetitive, but
there are just a couple of points that | do want to
again bring to your attention

First, looking at the issue of devel oping
a definition of diabetic foot infection, as of yet
there is still no generally accepted definition,
and both a definition as well as a classification
system for diabetic foot infections renain an area
of controversy and di scussion and an area of a
consi der abl e anpbunt of work.

It is inportant to renenber that foot
infections in diabetics can be either ulcer or
non-ul cer related and that statistically about 15
percent of diabetics are at risk to develop a
chronic non-healing ulcer in their lifetime. But
even anongst those who devel op chronic non-healing
ulcers not all are infected. It gets back to one
of the prior discussion issues of how do you define
and determine whether a chronic foot ulcer is
actual ly actively infected.

Regarding clinical trials that have been
submitted to the agency, nmany of themare subnmitted

under the conplicated skin and skin structure
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i nfection guidance, and these are broad, |arge
studies with a broad mx of different types of
conplicated skin infections, of which diabetic foot
i nfections are one subgroup. These are usually
suppl enented with studies limted to diabetics with
| ower extremty infections to provide nore specific
dat a.

The eligibility criteria for many of these
studies relate to either specific disease entities,
such as cellulitis, paronychia, deep soft tissue
infection; discrete clinical findings such as
drai nage, redness, warnth, swelling of the infected
linb; and sonetinmes the presence or absence of a
foot ulcer. Again, there is not any uniformy
applied or clearly described definition of what a
di abetic foot infection is or even what constitutes
the different specific disease entities that are
bei ng studi ed.

[Slide]

There has been obviously di scussi on about
maki ng a clinical diagnosis of diabetic foot
infections, and | just wanted to reiterate the
poi nt that diabetics do tend to have other problens
that can affect their |ower extremties which can

produce signs and synptons that rmay appear simlar
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to sonme of the changes that you nay see in a | ower
extremty infection or may actually predispose to
| ower extrenmity infections. Certainly, diabetics
can have significant devel opnental foot
abnormalities, hanmmer toes, valgus deformties
that, conbined with sensory peripheral neuropathy
and inability to appreciate and feel pain in their
feet, they could develop into | ower extremty
ul cers and not be aware of them for considerable
periods of time, that get colonized with bacteria
and chronically and slowy snol der and becone
i nfected and becone a nore conplicated infection

Patients devel op significant soft tissue
changes fromchronic | ower extremty edema, stasis
dermatitis, dependent redness, and they certainly
are at risk for neuropathic joints, Charcot joints
wi t h advanced peripheral neuropathy. Certainly
their vascular status is inportant because the
significance of peripheral vascul ar disease in
di abetics and the potential effect on wound healing
becones an inportant conplicating factor in ability
to get sonme of these infections to hea
successful ly.

[ Slide]

Wth this slide | wanted to just show you
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sonme data froma study which | ooked at diabetics
with osteonyelitis of the foot. A long list of
different features were evaluated to try to see if
any of them or any conbination, would be good
prognostic factors for those who had a good outcone
versus those with a poor outcone, and poor outcone
usual |y portended anputation

As you can see fromthe |list of features
and t he conparator percentages there, the only two
findings that were statistically significant as far
as prognosticating factors were the presence of
swel ling and the absence of necrosis in patients
who had a good out core.

As was alluded to earlier, findings such
as tenperature occurred in very few patients. |
think overall about 17 percent of the popul ation
that were studied had fever and nost of the others
did not. Oher findings, such as redness,
drai nage, warmth and presence of a foot ulcer were
comparable in both studies and really were not good
di stingui shing characteristics. Again, it tends to
underline that physical findings can certainly be
of clinical value but they are of some linited
val ue, especially with respect to not only | ooking

at prognosticators for responsiveness to infection
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but possibly also to even evaluating the severity
of an infection.

[Slide]

I wanted to kind of use those concepts to
|l ook at a framework for defining a diabetic foot
infection. W have obviously heard definitions for
di abetic foot infections. Wat | thought |I would
do is basically just propose certain concepts to at
| east think about in developing a definition
There is obviously sonme overl ap between defi ning
and di agnosi ng di abetic foot infections but | think
there is a need to do that.

I think first deciding about whether the
presence or absence of sone type of |ead point, an
open wound, a foot ulcer, or any type of break in
the skin, is that really a necessary or should that
be a necessary part of defining a diabetic foot
infection in aclinical trial? dinical findings
t hensel ves--1 suspect probably a constellation of
fi ndi ngs woul d probably be of nore benefit than
| ooki ng specifically at evidence of erythema or
swel ling or foot ulcer individually.

The anatomic |ocation or site of infection
probably would be inmportant, not only defining it,

as was nentioned earlier, to sites in the foot
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distal to the nalleoli line but also possibly the
|l ocation within the foot as there are certain
areas, such as the areas beneath the netatarsa
heads, which are nore prone to being sites of ulcer
devel opnent.

I think depth of infection is a very key
aspect here because, in many ways, diabetic foot
i nfections are contiguous infections, that is, a
hi gh risk of spread and extent of infection from
skin to soft tissue to the deeper structures and
especially the distinguishing of skin soft tissue
versus bone and joint infections is a critical one
because bone and joint infections probably should
be considered in separate studi es because the
pat hophysiology is different; the ability of drugs
to penetrate into bone is different. They involve
di fferent endpoints, different durations of
treatnent, etc.

I would al so consider in the definition
the issue of isolating pathogenic bacteria. This
obvi ously woul d be nore specific to a person who
has an open wound or foot ul cer but, again,

di stinguishing not only that the bacteria are there
but that you actually have pathogens as opposed to

col oni zers, and obtai ning these cultures from what
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woul d be consi dered an appropri ately obtained
speci men.

[ Slide]

Classification systens is a second and,
agai n, inmportant consideration in devel oping a
gui dance docunent for diabetic foot infections. W
have certainly heard inportant information about
ways to classify diabetic foot infections but, in
general, there have been two approaches. One has
been to |l ook at the severity of infection and the
ot her have been approaches centered nmore on the
status of the foot ulcer and the progression of the
foot ulcer with disease.

To date, there is not a generally accepted
classification system They do differ in the
criteria that is utilized, the conplexity of the
paraneters that they are being assessed and,
certainly, they would require sone type of
validation to be applied full-scale in a clinica
trial.

[ Slide]

To talk a little bit about the
classification systens, the two main types of
classification systens have been nentioned based on

severity or either linb threatening or non-linb
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t hreat eni ng which basically, again is |ooking at
extent of disease. Localized disease is not |linb
t hreat eni ng, which does not have clinical signs and
synptons of sepsis, wthout evidence of any
osteonyelitis, with no or very mninmal vascul ar
conprom se, as opposed to |inb-threatening

i nfections which are nore extensive, high risk of
osteo, usually associated with ischem a or
gangrene, usually aggressive deep infections.

M 1d, noderate and severe basically can be thought
of as graded progression fromsuperficial to deep
infections, fromnmninmal to no ischema to
progressive ischema, fromno osteonyelitis to

evi dence of osteonyelitis and, obviously, fromno
system c synptons to persons who appear clinically
septi c.

[ Slide]

I just wanted to list sonme of the
classification systens that are in the literature.
These include the Wagner system which is one of
the earliest; University of Texas system the S(AD)
SAD, which stands for size, area depth, sepsis
arteriopathy and denervation and sinpl e staging;
and we have heard today about the PEDI S system

Again, if anything, it is just to point
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out that there remains controversy, debate about
how to think about classifying these infections;
what woul d be the appropriate paraneters to include
in a classification; and how to use these then in
the context of a clinical study and clinical trial

[ Slide]

Again, kind of as we did we definition,
just to consider some concepts as a framework to
try to classify diabetic foot infections, | think
as we have already heard di scussions today earlier,
standardi zed definitions are needed so that
investigators in the studies are really |ooking and
eval uating these infections with some uniformty.
The clinical disease entities that would be studied
shoul d be delineated. There should be sone kind of
a uni form consi derati on of how to approach
eval uati ng these patients for ischenma and
neur opat hy and what woul d be consi dered significant
or profound ischenia versus | esser grades, and the
same with neuropat hy.

Classification systens that n ght
correlate with the extent and natural history and
the prognosis of the infection would be inportant
because certainly, especially in infections that

are treated for longer periods of tinme, you night
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be able to correlate the status of the infection
frombaseline to points later on and end of therapy
and foll owup where patients had a course of
therapy, and it would be another way to objectify
what has been happening in response to treatnent.

Agai n, distinguishing skin and soft tissue
from bone and joint infections is an inportant
consideration, as | already mentioned, and | think
in many ways bone and joint infections probably
shoul d be exanmined in a separate trial because of
all the fundanmental differences fromskin and soft
tissue.

Lastly, as has been described, a
classification system probably woul d need
val i dati on before bei ng adopt ed.

[Slide]

Movi ng on to sone other concepts within
t he devel opnent of a gui dance, another one woul d be
characterization of the study population. This is
a very critical consideration because there are a
nunber of denobgraphic and co-norbid factors that
need to be assessed on patients who are enroll ed.
Basel i ne assessnents need to be performed and
clinical diagnoses need to be devel oped for the

pati ent depending on the extent of their disease.
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[Slide]

I have listed here sone denographic
paraneters that should be assessed in enrolled
subj ects, and these woul d include age, gender,
race, weight, country of origin for an
international study or the study center or site,
and co-norbid factors, whether they have insulin
dependent or non-insulin dependent diabetes,
evi dence of peripheral neuropathy, periphera
vascul ar di sease or renal insufficiency which may
be conplications fromthe underlying diabetes, any
hi story of osteonyelitis affecting the linmb or any
history of |ower extrenmity surgery, be it
podi atric, orthopedic or vascul ar which, again, my
invol ve treatnment of prior osteonyelitis or
revascul ari zation procedure to inprove blood fl ow.

[ Slide]

Basel i ne assessnents shoul d incl ude both
| aboratory as well as various other types of
i magi ng procedures. Labs should include routine
hemat ol ogy and chem stry and henogl obin ALC to give
sonme i dea of recent glycenic control and,
obvi ously, appropriate cultures, either wound,
ti ssue and/or blood. Radiologic imging would be

i nportant in evaluation for conconitant
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osteonyelitis, and this will be discussed |later on
this afternoon. Neurovascul ar eval uati on, as was
al ready nmentioned, and, lastly, assessnent of the
wound or the ulcer size or dinensions either

t hrough neasurenments or wound score or as
appropri at e.

[Slide]

Clinical diagnoses in diabetes really
reflect on the heterogeneity of the disease. This
slide illustrates for you just a little bit about
the conplexity of a diabetic population with foot
infections. The snmall box on the |eft-hand side
whi ch says "CRF tabul ation" is basically seven
di agnoses utilized in one study to categorize
patients with diabetic foot infections. These were

basically extracted fromthe case report form

On the right-hand side is just the kind of

breadth of types and conplexity of infection from
the FDA analysis, really to show you that patients
with diabetic foot infections tend to have multiple
concomitant processes going. They have an infected
ulcer. They have cellulitis. They have an

associ ated septic arthritis and/ or osteonyelitis.
So, their infections tend to be conplex. There is

a greater risk of depth and extent of infection
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which tends to be conplicated. Trying to identify
those with bone or joint infection becones

i mportant, again, because they may well need to be
assessed in a separate trial, in a separate study
with parameters, etc., that are nore appropriate
for those types of infections.

[Slide]

I wanted to spend a little bit of tine on
adjunctive treatnments and this was nentioned
previously. Adjunctive treatnents are, in nany
ways, the standard of care in the treatment of
patients with diabetic foot infections. These can
involve a nultitude of different types of
interventions, fromoff-loading to reduce edema
from dressi ng changes, other types of |ocal wound
care, nedical therapy including antibiotics,
putting patients on insulin coverage, etc. to get
bl ood sugars under control, and various surgica
i nterventions which can range from debri denent to
revascul ari zation of the |ower extrenmity to inprove
bl ood fI ow.

So, there are a nunmber of different
interventions that are being done and it is
important within the protocol to try to specify

what treatnment should or should not be permitted
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because, nost inportantly, they do augnent wound
heal i ng and resolution of infection which is a very
important response in all this. But there are sone
other effects of these adjunctive treatnents that
need to be considered in anal yzing efficacy data.
In particular, whether or not they are used equally
in all the subjects in both arns of a conparator
trial for exanple, and whether adjunctive
treatnments nay have a beneficial effect as far as
clinical success and outcone, possibly nmaking

di ssimlar drugs appear nore simlar or nore

i ndi stingui shabl e.

[Slide]

This is data which is basically an FDA
anal ysis of a subnission of a drug for a diabetic
foot infection indication where the assessnment was
to | ook at surgical debridenment as adjunctive
treatnent, and if there was any relation of that to
the clinical outcomes observed.

The debridenents were broken down by those
whi ch had no debridenent; those which had one to
two; and those which had three or nmore. As you can
see, it was broken out by the nunber of patients
who received study drug or conparator and their

outconme as far as cure at end of therapy.
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The main point here is that although the
nunbers are small, as the nunber of debridenents
i ncreased the overall trend was a trend of
i nprovenent in the cure rate. Increasing nunber of
debridements tend to be associated with an
i nprovenent in the cure rate and the cure
percentage. These percentages were not
statistically significant but certainly it is an
i mportant observation which nay underscore that
adjunctive treatnments nay be having a contributory
effect to the clinical success that is seen, and
they probably should be considered in efficacy
anal ysi s.

[ Slide]

I want to finish up with just a couple of
concepts on microbiologic considerations. This
wi Il be discussed later on this afternoon but,
again, there are sone inportant points. One is the
need to identify pathogens anobngst polynicrobial
i nfections and di stinguish themfrom col oni zers;
two, the need to standardi ze net hodol ogy as far as
what are acceptabl e and appropriate specinmens, in
particul ar the issue about swabs; and m crobi ol ogic
out cones.

This really underscores the point that
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76
many tines diabetic foot infections are clinically
driven and that patients who have pre-therapy
wounds whi ch then heal during the course of
t her apy, obviously, don't have an accessible site
for reculture at end of therapy and their outcones
are presuned or extracted based upon the clinica
response.

[ Slide]

In sunmary, issues to consider for
gui dance devel opnent for diabetic foot infections:
Nunber one, definitions and classifications of
di abetic foot infections and diabetic foot ulcers;
appropri ate characterization of the study
popul ation; recognition that the primary focus
tends to be on clinical outcone; the need for
st andar di zed mi crobi ol ogi ¢ net hodol ogy; to consider
the effect of adjunctive treatnments on clinica
out cone; and drug devel opnment for bone and joint
i nfections probably should be addressed with a
separate clinical trial, possibly with a separate
gui dance due to their differences in
pat hophysi ol ogy and treatnent. Thank you

DR. LEGGETT: Thank you. Unless there are
any really specific questions we will nove on. The

next speaker will be Dr. Al bert Sheldon, who is
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77
going to talk to us about m crobiol ogi c diagnosis
of diabetic foot infections.
M crobi ol ogi ¢ Di agnosis of Diabetic Foot Infections

DR SHELDON: Good afternoon, |adies and
gentlenen. | am absolutely delighted to be here to
talk to you about the m crobiol ogy of diagnosis of
di abetic foot infections. | can tell you that as a
m crobiologist, this is one of the nore difficult
i ndi cations that we have to address.

[Slide]

During this discussion | will focus on the
controversies that exist in the acquisition and
interpretation of mcrobiological sanples obtained
from decubitus ul cers and, hopefully, you will find
that this presentation will conplenent those that
have cone before nme to hel p you answer the
questions that you are going to have to address
this afternoon.

[Slide]

Before | proceed, | think what | would
like to do is to give you sone insight into our
t hi nki ng regardi ng the gui dance that has been
created within the agency to devel op drugs for the
treatnment of foot infections in diabetic patients.

These include that all patients should have
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pre-therapy cultures. W would like to see gram
stains and cul tures obtained from acceptable
sources using acceptabl e nethods. These nethods
wi Il include | eading edge needl e aspiration, soft
tissue and joint aspirations, bone biopsy and/or
surgi cal debridenment. The m croorgani sns isolated
shoul d be assessed as true pat hogens, col onizers or
contam nants. Finally, only mcroorgani sns

desi gnated as true pathogens shoul d be consi dered
in determining nicrobiological evaluability of
enrol |l ed subjects.

[ Slide]

In order to understand the m crobiol ogy of
decubitus ulcers, | think we need to understand the
factors that influence the risk of infection
These were actually articulated by Alteneire in
1965, where he stated that the risk of wound
infection varies according to the follow ng
equation, that is, the dose of the bacteria
contam nation involved, the virul ence of those
organi sns and the resistance of the host to that
i nfection.

[ Slide]

The host factors that influence infection

rates include diversity and abundance of
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m croorgani sns present in the wound, and include
the wound type, depth, location and quality. They
i nclude the presence of nonvi abl e exogenous

contam nation; peripheral blood insufficiency and
the i mmune conpetence of the host, as already

st at ed.

[Slide]

In doing the nicrobiol ogy of decubitus
ul cers, the "Manual of Cdinical M crobiology,"
publ i shed by the American Society of M crobiol ogy,
in obtaining the use of specimens says, "the use of
speci nens for bacteriological analysis requires
that specific clinical material be collected,
stabilized, and transported according to exacting
specifications to insure valid results.”

[Slide]

Implicit inthis definition are two issues
that are of interest to the discussion of decubitus
infections. The first is the methods used to
collect the clinical sample and the other is the
validity of the results to assess the invol venent
of an organismin the etiology of that disease.

[ Slide]

Now | will address the first, which is

met hods used in collection of mcrobiological wound

file:///C|/Daily/1028anto.txt (79 of 198) [11/28/03 11:46:17 AM]

79



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

sanples. These can be basically divided into two
types of techniques. The first is deep tissue
techni ques, and they include biopsy and surgica
debridenment; |eading edge needl e aspiration; joint
fluid or synovial fluid; bone specimen and bl ood.
The surface sanpling techniques include the swab;
curettage; dernabrasion; velvet pad surface
imprints. There are actually others but these are
the nost preval ent.

Al so, the methods that are nost frequently
used in published literature are the biopsy,
| eadi ng edge, swab and curettage. The nethods
recomrended in our gui dance docunent are all deep
ti ssue techni ques.

[Slide]

What | would like to do nowis to give you
an exanpl e of studies that have been perforned to
conpare the sanpling nmethods that are used in
decubitus ulcers. Here we have an exanple of a
study that was done by Sapico where he compared the
ability of ulcer swabs, curettage, needle
aspiration and deep tissue to be able to determ ne
the types of organisms that could be isol ated by
each of these nethods in decubitus ulcers.

You can see that using deep tissue or the

file:///C|/Daily/1028anto.txt (80 of 198) [11/28/03 11:46:17 AM]

80



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

bi opsy nethod as the gold standard, we see that
they were able to isolate approximately three

aer obi ¢ species and two anaer obi ¢ species using
this technique. Conpared to the ulcer swab nethod,
we see that the values are actually much |arger,
that is, the nunber of species that can be sanpl ed
usi ng the swab sanple nethod are greater than with
the deep tissue nethod.

[Slide]

Then what they did was to try to determ ne
quantitative concordance between these two net hods.
Agai n you can see that using the biopsy nethod as
the gol d standard, needl e aspiration was consi dered
to have the hi ghest concordance, followed by
curettage and then the ulcer swab technique. One
of the things that they concluded fromthis study
specifically was that the ul cer swab method was not
a method that should be used in these kinds of
st udi es.

[Slide]

A study was al so perfornmed by Thonson to
determine the rel ationship between a swab culture
met hod and a tissue biopsy nethod. Their
concl usi on was that there was concordance or there

was a correlation between the two nethods. |[|f you
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| ook at the biopsy nunbers of two and three, that
is, 102 and 103, they had a swab culture
relationship of plus 1. |If you |look at organi sns
that had 107 organisns or 106, a plus 4 was
considered to be concordant with that quantitative
number .

I think that one of the things that we
need to renenber here in | ooking at establi shment
of concordance between nmethods is that one of the
critical aspects is that we also need to establish
concordance with the clinical outcones. 1In other
words, we need to correlate what these nmethods are
telling us clinically and what that clinical
outconme actually is.

[ Slide]

This is actually what Breidenbach and
Trager tried to do in their particular study. Here
they tried to deternmine the relationship between
the quantity of bacteria and infection in conplex
extremty wounds. They conpared the predictive
val ue for wound infection of qualitative cultures
versus other factors considered to have predictive
val ue for wound infections. | amonly going to
focus on the | ast purpose.

[Slide]
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They eval uated 50 patients with conpl ex
wounds. These were defined as soft tissue defects
that required flap for closure. They did
quantitative culture biopsies. These were conpared
to clinical paraneters. These were factors that
had predictive value in wound infection and
i ncl uded wound position, nechanismof injury and
fracture, fracture type

They al so did a conparison to | aboratory
tests, primarily the swab cul ture nethod
Twenty-ei ght patients had quantitative cultures
obt ai ned after debridenent and hi gh pressure wash
prior to flap closure. Sixteen patients had swab
cultures, and two to five samples were obtained per
wound, dependi ng on the wound size.

[Slide]

These are sone of the results that they
got. Here, what they did was to determ ne what
kind of criteria, using the positive test criteria
and the negative test criteria, correlated with
clinical outcone.

Looking at the first line, the
quantitative, we see that positive test criteria
were consi dered 104 organi sns per gram of tissue.

In eight of nine situations they were found to have
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a high preval ence of infection, for a preval ence of
89 percent. The negative test criteria were
considered | ess than 104 colony form ng units per
gramof tissue. In only one case did they have
infection out of 19 cases, for a preval ence of five
percent. So, there was reasonably good concordance
using this nethod in the analysis.

[Slide]

Now let's | ook at the swab nethod. Again,
the same kind of study. |In this particular
i nstance they defined the positive test criteria as
havi ng positive organisns in the swab. 1In this
particular instance, in only 5 of 13 cases did they
have infection, for a preval ence rate of 38
percent.

The negative test criteria were the
presence of no organisns, and here they had an
infection rate of one in three, for a preval ence of
33 percent. This is a very small nunmber so | don't
know how much we can really extrapol ate fromthat
particul ar negative test criteria.

[Slide]

VWhat was different in this study from
others is that they then did predictive val ues,

sensitivities and specificities of the previous
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study. What they found was that the positive
predictive value for a quantitative culture was 89
percent, with the confidence intervals presented in
brackets. The negative predictive value was 95
percent, and the sensitivity and specificity were
89 percent and 95 percent respectively.

[Slide]

Using the swab culture nethod in
conparison, the positive predictive value here was
38 percent; the negative predictive value was 67
percent; and the sensitivity and specificity were
83 percent and 20 percent respectively.

[Slide]

The one point that | want to rmake about
the previous slide is that we nust have good
positive predictive value and we nust have good
specificity in a nethod that is used in a clinica
trial.

[Slide]

Now | would like to talk a little bit
about the interpretation of mcrobiol ogica
di abetic foot infection sanples. This is
qualitative mcrobiology. | only have one slide.

I think that this has already been discussed by

previ ous speakers. Mst diabetic foot ulcers are
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pol ymicrobic in nature. |In the study that was done
by Sapico 25 of the 30 sanples were polymcrobic in
nature. The predom nant organismis Staph. aureus,
foll owed by Staph. epidermdis, streptococci, P.
aerugi nosa, Enterococcus and coliform bacteri a.

The predom nant anaerobi c species are Bacteroides
and Prevotella.

[Slide]

Now | would like to discuss sonme of the
school s of thought that | encountered in ny reading
of the published literature. Although
m croorgani sns are responsi ble for wound
infections, there is controversy regarding their
role. The published literature is rather
i nconclusive, and | think that has been brought out
by some of the other speakers. Some believe that
the density of mcroorganisns is the critica
factor in determning whether a wound is likely to
heal. Qher published literature suggests that the
presence of specific pathogens is of primary
i mportance in delayed healing. Further others
bel i eve that m croorganisns are of mninal
i mportance in delayed healing, and there is debate
as to whether a wound shoul d be sanpl ed, the val ue

of the results and the nethods that should be used.
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[Slide]

In conclusion, there is w despread
controversy regardi ng the exact nechanisns by which
nmi croorgani sms cause wound infections; regarding
the significance of mcroorgani sns in non-heal ed
wounds that did not exhibit signs of clinica
i nfection; regarding the best m crobiol ogi ca
techni ques to nonitor the mcrobiol ogy of wounds;
and the ASM Manual of dinical Mcrobiology states,
"a swab is not the specinen of choice...since a
swab speci men of a decubitus ul cer provides no
clinical infection."

[Slide]

A regul atory agency nust require
m cr obi ol ogi cal nethods that provide us with
confidence and data necessary to assess the
response of antimcrobials for their indented uses.
We describe, in our guidance docunent, what we
consider to be relevant nethods, and these are the
deep tissue techniques that were discussed in a
previous slide.

[Slide]

I leave you with one final thought that
was articulated over a hundred years ago, "the germ

is nothing. It is the terrainin which it is found
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that is everything." That concl udes ny
present ati on.

DR LEGGETT: Thank you. Any specific
questions?

[ No response]

W will nove on then to the next speaker,
who will be Dr. Alivisatos on ruling out
osteonyelitis in trials of diabetic foot
i nfections.

Ruling out Osteonyelitis in Trials of
Di abetic Foot Infections

DR ALI VI SATOS: Good afternoon

[Slide]

I was asked to address the issue of the
i magi ng assessnment of diabetic foot infections
with you this afternoon.

[Slide]

The initial question is why? Wy are we

di scussing i magi ng techni ques within the context of

complicated skin and soft tissue infection in

clinical trials that have as a goal to obtain not

only the conplicated skin and soft tissue infection

i ndi cation, but a specific mention of diabetic foot

infections in the |abel?

As you all know, subjects with
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89
osteonyelitis, an infectious process that requires
a nmore prol onged course of antimcrobial treatnent
and often surgical intervention, should be
identified in order to ensure not only that they
receive the nost appropriate course of treatnent
but, within the clinical trials context, to ensure
a relatively honmogenous efficacy popul ation
Subj ects with osteonyelitis are usually excl uded
fromthe protocol popul ations of conplicated skin
and soft tissue infection trials, and often the
preclinical devel opment prograns do not support the
| abeling for the long-term adm nistrati on necessary
to treat osteomyelitis.

I would also like to point out that
despite the attenpt at exclusion of such subjects
fromthese trials, between 7-14 percent of enrolled
subj ects have osteonyelitis and are subsequently
excluded fromthe protocol popul ations.
Additionally, as per the protocol, these subjects
are usually classified as failures in the ITT
anal ysi s.

[Slide]

So, does it matter if there are subjects
with osteonyelitis within the study popul ati on of

conplicated skin and soft tissue infections or
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90
within the subset of subjects with diabetic foot
infections? The inadvertent inclusion of such
subj ects nay not be an issue in double-blind,
randoni zed trials as the distribution of these
subj ects should be equal between the treatnment
arns. However, this is not always the case.

And, what happens if that distribution is
not equal ? As we know, clinical success is defined
as total resolution of all signs and synptons of
the infection or inprovenent of the signs and
synmptons to such an extent that no further
antinmcrobial treatnent is necessary. So, subjects
with osteonyelitis who receive further
antimcrobial treatnent could be, and usually are,
classified as clinical failures, leading to an
i naccurate assessnent of the true efficacy for one
or both of the treatnent arns.

In trials where there are snmall nunbers of
subjects with diabetic foot infections, the
excl usion of subjects with osteonyelitis fromthe
per protocol population |leads to a decrease in the
size of the efficacy database. As cure rates
potentially decrease, confidence intervals w den
and difficulties devel op in draw ng concl usi ons

about efficacy.
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So, the questions of which inmaging
procedure or procedures should be recomended, if
any, and is this enough of an issue to justify the
cost associated with the nore sensitive and
specific procedures are raised.

[SIide]

I would like to review what we have seen
at the agency to date in studies of conplicated
skin and soft tissue infections, and these are
seven applications. In all of these, subjects with
osteonyelitis were excluded in the protocols. In
the two ol dest, which are A and B on the slide and
which were fromthe late '80s and early '90s, the
met hod of assessnment of such subjects was not
speci fi ed.

In later applications, C and D, x-ray of
the infected area was performed at the
investigator's discretion if the skin and soft
tissue infection was proxi mal to bone and how the
determ nation of proximty to bone was determn ned
was not specifi ed.

In one application all subjects had to
have baseline radiol ogic evaluation, and that is F
whereas in another, nore recent protocol, all

subj ects also had to undergo probe to bone. |If the
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probe was positive, a confirmatory x-ray was
per f or med.

In another application, and that is G if
osteonyelitis was suspected clinically, and the
clinical suspicion was not described, at |east one
of the follow ng studies could be perforned, and
those included x-ray, bone scan, indiumscan, M
or bone biopsy. So, no procedure was uniformy
recomended or applied and this nakes conparisons
across trials difficult.

[ Slide]

What conplicates the interpretation of
study results in patients with diabetic foot
infections or determnation of infection of
di abetic foot is conplicated because of
superi nposed neuropat hi ¢ osteoarthropat hy and
peri pheral vascul ar di sease. These conplicate the
i mages that can be obtained not only with x-ray but
with the other techniques. Neuropathic disease can
lead to fracture, defornmity, bone production and
hyperem a which can minmc infection on an MRl and
bone scanni ng and increase the nunber of false
positives. Peripheral vascul ar di sease can prevent
contrast nmaterial or tracer fromreaching the site

of concern and |lead to an increased nunber of false
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negatives. So, the sinple and cheaper tests are
often not sensitive or specific enough to correctly
identify these subjects.

[Slide]

Before reviewing the currently avail able
techniques, | would like to reiterate that the goa
in obtaining an accurate diagnosis is not only to
ensure that the clinical trial population is
appropriate but, nore inportantly, to ensure that
each individual patient receives the nost
appropriate course of treatnent.

As a rem nder, the presence of
osteonyelitis inmpacts on the failure rate of soft
tissue infection where failure is defined as the
need for additional antimcrobial treatnent within
the followup period. Wth regards to diagnostic
met hods, the di agnostic gold standard is bone
hi stol ogy and culture through non-infected tissue.

The procedures | am going to go over
include plain filns, radionuclide scans including
the triple phase bone scan, gallium scan,

i ndium | abel ed | eukocyte scan, also MRIs and probe
to bone.

[ Slide]

First | amgoing to talk about plain film

file:///C|/Daily/1028anto.txt (93 of 198) [11/28/03 11:46:18 AM]

93



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

radi ographi ¢ exami nations. This procedure remains
the initial tool because these filns are easily
obtai ned, relatively inexpensive and, even if

non- di agnostic, they provide anatom cal information
that may be useful in the interpretation of other
tests that nay be perforned. Denineralization
peri osteal reaction and bony destruction are the
classic triad of findings and usually appear after
30-50 percent of bone is destroyed. These changes
can take as long as two weeks to appear, and they
can be found in other conditions such as fracture
or deformty. Sensitivity of plain filns is

usual Iy around 54 percent, whereas specificity is
approxi mately 80 percent.

Just qui ckly regardi ng CAT scans, CAT
scans were used in the past to di agnhose
osteonyelitis but today have nostly been replaced
by MRIs. They do give good images of the cortex
and can be used to aid in the deternination of
cortical extent of infection.

[ Slide]

After plain filnms, the question is whether
to proceed to one of the avail abl e radi onuclide
i magi ng techniques or to an MRI, and | amgoing to

qui ckly go over the available to nost clinicians,
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in clinical settings, radionuclide techniques.

[ Slide]

First, triple phase bone scans which may
be positive as early as 24 hours after the onset of
osteonyelitis, so it is a nmuch nore sensitive
i ndi cator of early changes. A dynam c scan over
the region of the suspected osteonyelitis is
obt ai ned during the first mnute foll ow ng
adm nistration of the technetium 99 phosphate
conmpound, followed by an i medi ate bl ood pool inmage
and then del ayed i mages at two to four hours. Both
osteonyelitis and cellulitis denonstrate increased
activity in the early inmages due to increased
vascul arity, whereas only osteonyelitis tends to
have increased activity in the del ayed i nages.

This pattern though also can be seen in
fractures, neuropathic joints and in sone cases of
cellulitis. So, the specificity of the test is
decreased. The addition of a 24-hour image can
i ncrease the specificity because di phosphonat e
accunul ation ceases in normal bone after four
hours, while it presunably continues to increase
for several nore hours in abnormal bone. Generally
though in situations where bone renodeling is

i ncreased, a second imaging test that can help
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| ocalize the site of infection, such as a gallium
or an indiumscan are recommended in order to
i ncrease specificity.

[Slide]

As an exanpl e of the high sensitivity and
| ow specificity of the triple phase bone scan, in a
retrospective review of 20 reports of 1,166
patients, by Schauwecker in 1991, the sensitivity
and specificity of the triple phase bone scans in
subj ects who did not have prior bone
abnormalities--and here they had normal plain
filnms--were 94 percent and 85 percent respectively,
whereas in subjects with conplicating conditions
that increased bone renpdeling the sensitivity was
again high, at 95 percent, but the specificity
decreased to 33 percent. In this, as well as sone
other slides, the methods of confirmation of the
osteonyelitis diagnoses are not referred to so we
don't know if they had bi opsy or not.

[Slide]

Gl liumuptake in infected foci is due to
many factors, including direct bacterial uptake;
di rect |eukocyte uptake; and binding to | oca
proteins released from |l eukocytes. GCsteonyelitis

i s distinguished fromcellulitis by foca
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| ocalization to bone with or without a soft tissue
component. |mages are obtained at 24-72 hours
followi ng tracer adm nistration and, in general,
osteonyelitis is diagnosed when the gallium uptake
exceeds the technetium 99 phosphate uptake at a
specific site. In other words, the results of the
two scans are discordant. O ten however, the
opposite occurs and the technetium 99 uptake is

greater than or equal to that of the gallium

In a conpilation of results of 15 studies,

the sensitivity with the galliumscan was
approxi mately 81 percent and the specificity was 69
percent. So, a mmjor drawback of this type of scan
is the added cost of the galliumand the triple
phase bone scan together that may exceed the cost
of a single nore sensitive and specific test, such
as indiumlabel ed | eukocyte scan or an M.

[Slide]

O the scans avail able, indiumlabel ed
| eukocyte scans provide the highest sensitivity and
specificity in patients with and w thout prior bone
abnornmalities. The patient's |eukocytes are
| abel ed with a radionuclide tracer, such as
i ndium 111 oxine and after readninistration to

patients, inmages are obtained at 4 and at 24 hours.
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The | aborious process of l|abeling the patient's

| eukocytes in conjunction with the later imge may
be less practical within the context of outpatient
clinical trials.

Localization to the site of infection by
direct |eukocyte migration and a di agnosi s of
osteonyelitis is nade when | abel ed | eukocyt e upt ake
is noderately or markedly greater than that in a
conpar abl e adj acent or contral ateral bone. |ndium
does not accunul ate at sites that are not infected,
and a conpilation of sensitivity and specificity
for 142 diabetic subjects from5 studies revealed a
sensitivity of 88.6 percent and a specificity of 84
percent.

[ Slide]

Now to discuss MRIs, MRl with gadolinium
contrast enhancenment is recomended as often as
i ndi um scanni ng or conbined triple phase bone
scanni ng and i ndium scanning in subjects with
preexi sting bone abnormalities. Decreased signha
intensity of marrow and Tl wei ghted i mages and
i ncreased signal intensity on Y2 wei ghted i mages
wi th marrow enhancenent after injection of
gadol i nium contrast are strongly suggestive of

osteonyelitis.
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99

Associ ated findings such as soft tissue
mass, cortical destruction, sequestrumformation
and sinus tracts with ulceration increase the
di agnostic certainty. An additional benefit is the
very good anatomi cal detail provided with this
met hod. Sensitivity and specificity are conparabl e
to those with the indium scan.

In a review of 129 diabetics with foot
infections, cited in the American Coll ege of
Radi ol ogy' s appropri ateness criteria for the
i magi ng di agnosi s of osteonyelitis in patients with
di abetes, the sensitivity and specificity of M
were 86 percent and 84 percent respectively.

Agai n, the nethod of confirmation of the
osteonyelitis diagnoses in these reports was not
speci fi ed.

[ Slide]

In a publication entitled, "Osteonyelitis

in the Feet of Diabetics," published by Mrrison in
Radi ol ogy in 1995, the authors described the
prospective evaluation of 62 feet from 59 subjects,
27 of which were diabetic. Confirmation of the
presence of osteonyelitis was obtained, primarily

by histol ogic evaluati on and bi opsy specinens. In

the 27 diabetic feet, 17 feet had osteonyelitis and
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the sensitivity and specificity of MR were 82
percent and 80 percent respectively. Overal
accuracy did increase with contrast-enhanced
studi es as opposed to non-contrast studies.

[Slide]

In this table of reports of sensitivity
and specificity, taken fromthe Mrrison
publication and nodified slightly by the addition
of the MRI data at the bottom when triple phase
bone scan was conbi ned with indiumscanning in a
nunber of studies, the overall results were
conparabl e to those of MR inaging.

The aut hors concluded that the use of the
triple phase bone scan is an excellent way to rule
out osteonyelitis in unconplicated situations
because of the |ow fal se-negative rate. But both
triple phase bone scanning and gallium scanni ng
have | ow specificity in the diagnosis of
osteonyelitis in diabetic feet because of the
upt ake of radiotracer by neuropathic joints.

Tri pl e phase bone scanning with indium scanni ng has
a higher specificity in this setting and woul d be
the optimal scintigraphic method.

The aut hors concluded that with MRl there

is an initial cost savings because the MR can be
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nmore rapidly obtained and, in general, they are
competitively priced as conpared with the

conbi nation of the triple phase bone scan with an
indiumor with a gallium scan

[Slide]

I would Iike to briefly presentation sone
i nformati on about another technique that has been
used to identify subjects wth underlying
osteonyelitis, that Dr. Norden al so nmentioned
earlier, and this technique is probing to bone in
i nfected ul cers, which was described by Grayson in
JAMA, in 1995.

This was a single-center study. There
were 75 subjects with 76 ulcers. They were
prospectively assessed. A diagnosis was confirmed
hi stologically if possible. There were no cultures
performed. |If bone was not available for
hi st ol ogy, then radi ographic evidence of bony
destruction in association with a purulent ulcer or
identification of friable, nonviable bone by the
surgeon during debridenent were al so accept abl e.

Csteonyelitis was diagnosed in 50 of the 76 ul cers,

or 66 percent. In 46 of those there was histologic
confirmation. |t was excluded in 26 ulcers, or 34
percent.
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Anong the 50 ul cers with continuous
osteonyelitis, bone was probed in 33 or, again, 66
percent, and bone was visible in only 3 of the 33.
In the 26 ulcers w thout osteonyelitis bone was
probed in 4. So, as an indication of underlying
osteonyelitis, the sensitivity of the positive
probe was 66 percent and the specificity was 85
percent. Pal pabl e bone on probing had a positive
predictive value for underlying osteonyelitis of 89
percent, while the predictive value of a negative
probe for the absence of underlying osteonyelitis
was 56 percent.

The aut hors concl uded that pal pati on of
bone is strongly correlated with the presence of
osteonyelitis, and that probing should be included
in the initial assessnent of diabetics with
infected ulcers. | would Iike to reiterate though
that this was a single-center study and, until |
saw Dr. Berendt's slides a few days ago, we were at
| east unaware that these findings had ever been
reproduced, and the data is not published fromthe
second study and so hasn't been revi ewed.

[Slide]

I would like to touch on the issue of cost

briefly. As you can see, we don't have recent data
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1 but plain filnms are the npbst inexpensive test,

2 wher eas indi um| abel ed | eukocyte scans and MRIs are
3 both relatively and simlarly expensive. |ssues

4 such as the sensitivity and specificity of a test,
5 availability, as well as cost aid in the

6 determnation of which test a clinician would

7 order, as well as which test should be broadly

8 recomended within the clinical trial setting.

9 [Slide]

10 To conclude, | would like to show you this
11 table of sensitivities and specificities of the

12 various imagi ng procedures di scussed, and stress

13 that the nmethods with which these data were

14 obt ai ned are not necessarily comparable and are

15 hi ghl y dependent on the use of the bone biopsy as
16 the gold standard to di agnose the di sease. Again,
17 I would Iike to remind you that the goal is to

18 recomend a procedure that has as high a

19 sensitivity and specificity as possible not only to
20 ensure that the clinical trial population has the
21 di sease under study, but to ensure that the patient
22 recei ves the nost appropriate course of treatnent.
23 In aclinical trial setting, if we wanted
24  to study osteonyelitis one would opt for studies

25 with high specificity, whereas if one is studying
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conplicated skin and soft tissue infections and
excl udi ng subjects with osteonyelitis, high
sensitivity is paranount.

A nunmber of sources continue to suggest
that conventional plain filmshould be utilized as
the initial screening procedure in all patients.
This test is the nost readily avail able and
reasonably priced, but the question of are the
results good enough to ensure that osteonyelitis is
ruled out remains. |If positive, yes; if negative,
then the di agnosi s cannot be excl uded.

At this juncture, and given that nost
di abeti cs have underlying bony abnormalities, nobst
sources recomrend either an indiumscan or an MR,
bot h of which have high sensitivity and
specificity. The costs of both are sinilar given
the rapidity with which the MR can be obtained
conpared to the indiumscan where the patient has
to go through the initial labeling of the white
cells followed by a 24-hour scan.

In subjects without underlying bone
|l esions on plain filns, a triple phase bone scan is
hi ghly sensitive and specific. Finally, probing to
bone in conjunction with plain filns is also an

option in the initial approach of the diabetic

file:///C|/Daily/1028anto.txt (104 of 198) [11/28/03 11:46:18 AM]

104



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

subject. If the probe or the filmis positive,
then the patient can be excluded. However, if bone
cannot be probed and the plain filnms are negati ve,
then the diagnosis of osteonyelitis cannot be

excl uded. Thank you

DR LEGGETT: Thank you. Yes, Don?

DR PORETZ: | amnot sure of sonething,
getting a bone biopsy is obviously the gold
standard if it shows histologically osteonyelitis.
What percent of the bones that show osteonyelitis
on hi stol ogy grow an organi snf?

DR ALIVISATCS: | don't know that, Don.
Maybe sone of the experts know.

DR. PORETZ: Does anyone know?

DR LEGGETT: It is not 100 percent.

DR PORETZ: Because | have seen numerous
bi opsi es that show osteonyelitis under the
m croscope, yet half of themgrow What is the
experience?

DR. ALIVI SATOS: Dr. Norden seens to know
about that issue.

DR NORDEN: | can make an educated
guess- -

DR LEGGETT: You need a m crophone.

DR. NORDEN:. You are absolutely right that
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a certain nunber of patients don't grow an organi sm
with positive histology. | would say it is
anywhere from 30-40 percent. Wether that is a
sanpling error--you know, the organisns are

obvi ously not honmogeneously distributed throughout
the bone. But | think nost of us would accept
either histology or a culture, a positive culture
as a positive bone biopsy. So, it is the best that
we have at this point.

DR. LEGGETT: Yes, Janet?

DR. ELASHOFF: | would just like to
comment that in both this talk and the preceding
one the sanple sizes that estinates of sensitivity
and specificity were based on were, generally
speaking, too small and many tines far too snmall to
have any real idea of the conparative sensitivity
and specificity of these techniques.

DR LEGGETT: Thank you. Wy don't we go
on to the next speaker? David Ross will give us
the inplications for clinical trials.

Inmplications for Cinical Trials
for Diabetic Foot Infections

DR. ROSS: Good afternoon. | know
everyone is waiting for a break so | will try and

tal k quickly.
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[Slide]

We have been talking a | ot about the
di stinction between clinical trials and clinica
practice, and | think that is extrenely inportant
to keep in mind. Having said that, | would like to
nove to a clinical case because | think that is
ultimately what is driving the trials, the need for
more know edge for how to treat diabetic foot
i nfections.

[Slide]

This is a gentl eman whom | saw about three
weeks ago. He is a 74-year old veteran in a
nursing home. | was called because of a stage IV
pressure ul cer which was thought to be infected.
As you can see, this patient had a conplicated
medi cal history, type | diabetes, periphera
vascul ar di sease and chronic renal insufficiency.
On exam he was afebrile. He actually was not
conpl ai ning of a whole |ot of pain.

He had a large ulcer distal to the left
mal | eolus with clearly exposed bone. There was a
smal | er ulcer on the dorsumof the left foot with
an eschar and surrounding erythema. He had a white
count of over 18,000. Interestingly, a plain x-ray

did not show any bony changes suggestive of osteo.
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He had been started on piperacillin tazobactam
actually for nosocom al pneumpnia but also with the
thought that this would cover a diabetic foot
infection. He did not show inprovenent of the
erythema on this, and vanconycin was added because
of worsening cellulitis. He was transferred to the
vascul ar surgery service. He continued not only to
show no clinical inprovenent but actually
deteriorated and is currently in the SICU for
hypoxeni a.

Just before this afternoon's session
spoke to the second nost reliable source of
i nformati on about patients. The first nost
reliable, of course, is the primary care nurse. 1In
this case she wasn't available so | spoke to the
fourth year nmedical student. The patient's
hypoxem a has inproved but his foot has
deteriorated and they are tal king about an AKA

[Slide]

I won't bel abor the public health inpact
of this sort of patient nmultiplied many fold. Dr.
Berendt did an excellent job of outlining that.

But I will just nention that, as Dr. Soreth
menti oned, we have over a mllion cases of diabetes

mellitus a year that are newy diagnosed, and this
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has increased fromthe '90s when it was nmore in the
nei ghbor hood of 700,000 to 800,000. There are
roughly about 140,000 hospital adm ssions for

di abetic foot infection every year in this country,
a quarter of all adm ssions for diabetes; over

80, 000 | ower extrenmity anputations due to diabetes;
and over a billion dollars a year in direct costs
for LEA associated care. That does not include
costs for things like rehabilitation, prostheses
and so on.

The patient | just described, if he
undergoes the AKA, his odds of being alive in three
years are around 50 percent. |In five years, his
odds of being alive are less than a third.
Five-year nortality after LEA is 68 percent.

[Slide]

D d those antibiotics that he was
receiving actually help hin? It is hard to say.

In looking through the literature to see what |
could find about random zed, controlled trials for
di abetic foot infections that were specific to that
entity and not part of conplicated skin and skin
structure infections, | was not able to find a
whol e | ot, probably about 350 patients in these

sort of trials. | amsure there are sone that |
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m ssed, but the point that | would like to make is
that there are relatively fewtrials. They have
varyi ng popul ations, varying reginens and it is
very hard to put themtogether to say anything
meani ngf ul .

For exanple, the study by Gayson | ooked
at linb-threatening infections, whereas the study
by Chantel au, in 1996, |ooked at nuch nore
superficial infections and in this study placebo
actually beat ampxicillin clavulanic acid.

[Slide]

So, why don't we pose the question what
antibiotics really work in diabetic foot
infections? To address that we need to think about
some issues. Wat should the clinical definition
of diabetic foot infections for a clinical tria
be? How should we identify true pathogens in
di abetic foot infections in such trials? How
shoul d such trials handl e osteonyelitis? Finally,
how do we take into account adjunctive therapies
and ot her confounders?

[Slide]

Let me start with the question of what the
clinical definition of diabetic foot infection

should be. M first sub-bullet there, thanks to

file:///C|/Daily/1028anto.txt (110 of 198) [11/28/03 11:46:18 AM]



file://IC|/Daily/1028anto.txt

1 the wonders of Power Point, should be clinica

2 trials do not equal clinical practice. W want

3 hi gh sensitivity in practice. W don't want to

4 m ss a patient whomwe want to treat. But in order

5 to adequately define a patient popul ati on we need

6 hi gh specificity. oviously, you have to have an

7 appropriate balance if you want to have

8 generalizability fromclinical trials.

9 Nonspecific definitions run the risk of
10 allowing enrollnent of patients w thout disease,
11 potentially obscuring differences between drugs.
12 One possible definition, and there are nmany others
13 and | amjust drawing this out is a defect in
14 epidermal integrity with new erythema and/or

15 swel I ing and/or fever and/or |eukocytosis and/or

16 | oss of glycenic control
17 [Slide]
18 How shoul d true pathogens be identified in

19 di abetic foot infections? Dr. Shel don spoke about
20 some of the data underlying different nethods and
21 the sensitivity, specificity and predictive val ues
22 of those nethods. It is clear that we need

23 accurate mcrobiologic data to assess the strengths
24 and limtations of clinical efficacy data. In

25 order to be confident that a drug really works in
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di abetic foot infections clinically, it should be
active in vitro against the organisns that are the
true pathogens. W have had applications in which
cl ai ns have been sought for organi sns for which
there was no in vitro activity.

It is also inmportant to renenber that a
particular drug, in order to guide practitioners,
is labeled for an infection due to specific
organisns. In order to get maxi mum possible
specificity and nost reliable information, we woul d
suggest curettage or biopsy with sem -quantitative
culture

[Slide]

How shoul d we handle clinical trials as
far as osteonyelitis? Rather, how should clinica
trials handl e osteonyelitis? As Dr. Alivisatos
poi nted out, this is not just a clinical tria
i ssue. We know that inadequate treatnent of acute
osteo or even chronic osteo runs the risk of
converting one infection into a nore chronic form
with a poor outconme. It is inportant to renenber
that inbal ances in osteonyelitis patients across
arms, which is certainly possible in a relatively
smal | study, confound assessnments of differences in

drug efficacy. W would suggest excluding
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osteonyelitis patients, potentially by MRI. |[If the
study drug is topical or has no bone penetration
they could be rolled over to a separate trial if
the drug does have bone penetration

[ Slide]

Finally, how do we take into account
adj unctive therapies and other confounders? | wll
just nention that the nost recent issue of The
Annal s of Internal Medicine has a study by Landy
and coworkers reporting on the use of nerve growh
factor in treatment of neuropathic ulcers. This
excl uded di abetic patients but we will certainly
see this sort of technology applied. | wll also
note that in looking for controlled trials in
di abetic foot infections I found nore studies
dealing with adjunctive therapies than | did with
anti biotics.

Conf ounders may contribute to differences
in apparent efficacy, either adjunctive therapies
or other confounders. For this reason, we need to
define patient characteristics potentially
af fecting outcome, and some of these have been
menti oned, such things as transcutaneous PQ2,
denogr aphics, co-norbidities and so on. Wund

classifications are potentially useful but they
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need to be validated for trials and they don't, by
t hensel ves, define infection

[Slide]

I just want to give this quote, and | want
to thank Dr. Powers for pointing me to this
"Thus, it is easy to prove that the wearing of tal
hats and the carrying of unbrellas enlarges the
chest, prolongs life, and confers comparative
imunity fromdisease; for the statistics shew that
the classes which use these articles are bigger,
healthier, and live | onger than the class which
never dreans of possessing such things.”" G B. Shaw
had some things to tell us, | think, about what to
think about as far as clinical trials.

[Slide]

So, | amgoing to | eave you with sone
questions. Actually, since witing this we realize
there are even nore questions so those will be on
the agenda and | won't go over these in detail.

But we | ook forward to your discussion of these
i ssues and for your advice and recomendati ons.
Thank you.

DR. LEGGETT: Thank you, David. Any

specific questions?

[ No response]
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Then | suggest we take a 15-mi nute break
and be back here at 3:45

[Brief recess]

DR LEGCGETT: The next item on the agenda
is the open public hearing. W did not have anyone
contact the FDA about wi shing to speak during this
open public hearing. |Is there anyone in the room
who would like to use this tine to read us a
statenent? Seeing no one wishing to give a
statenment, we will pass on to the next itemon the
agenda which is the charge for the committee that
will be delivered by Ed Cox

Charge for the Conmmittee

DR. COX: Thank you, and | will keep my
comments brief. | just wanted to start out by
thanking all the presenters. W have had a series
of excellent and very insightful presentations on
some of the issues in diabetic foot infections,

i ncluding i ssues regarding the mcrobiologic
eval uati on, diagnosis of diabetic foot infections,
eval uations for osteonyelitis.

There is no question that nanagi ng
di abetic foot infections is challenging clinically
and many of these challenges fromthe clinica

arena carry on over to the clinical studies of
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antinicrobial drugs that are being evaluated for
their safety and efficacy in the treatment of

di abetic foot infections, the issues of other
chroni ¢ conditions underlying skin di sease and
vascul ar di sease that may al so i npact upon the
outcones in patients with diabetic foot infections.
Fortunately, the presentations do nesh very well
with the questions that we have for the commttee
t oday.

Wthout further ado, | will just nove on
to the five questions at this point in time. The
questions are being asked in terns of clinica
trial design and clinical study design, so that is
just one point to keep in mnd as we nove through

t hem

What | will do is give the Reader's Digest

versi on of the questions because | amsure we wll
conme back to themas we progress through them But
essentially the first question deals with the
definition of diabetic foot infection and asks al so
how we shoul d handl e the issue of breaks in the
skin in the setting of diabetic foot infections.
The second question deals with how we
shoul d handl e infected ul cers and whet her the

ul cers are infected or not infected, and how to
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handl e the diagnosis of infection in the setting of
ul cer.

The next question deals with the
m cr obi ol ogi ¢ met hods that should be used for the
di agnosi s of diabetic foot infections.

Question four noves on and | ooks at
eval uations for osteonyelitis and the nethods that
shoul d be used there. We will be able to use a | ot
of the information that was presented here today in
the earlier presentations.

Then the final question, question number
five, deals with how we shoul d define clinica
success or failure in the setting of diabetic foot
infection clinical trials.

So, we look forward to the comittee
di scussi on on these questions and, once again, |
would like to thank all the presenters for really
excel l ent presentations on the topic of diabetic
foot infections. Wth that, | will turn it back
over to Dr. Leggett.

Comm ttee Di scussion

DR LEGGETT: Thank you. | had cut people
of f who had questions of Dr. Berendt and Dr. Norden
before, but |I think if there are questions we can,

hopefully, ask themin the context of trying to
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answer these questions.

So, nunber one, how does one define a
di abetic foot infection? Wo wants to start? Don?

DR PORETZ: Well, you can be very
simplistic | guess or you can be very erudite, but
the way | think about it is a person who has
di abetes who has an infection in their foot is not
equal to a person who does not have di abetes and
has an infection in their foot, i.e., | always take
a diabetic patient with an infection nore
seriously, no matter where the infection is. So,
to be sinplistic, | guess, diabetes nellitus and
cellulitis in the foot or ulcer in the foot or
cl osed wound in the foot, | would consider that a
di abetic foot infection. | don't know if you have
to go nore advanced than that or not, but | am
al ways nore aggressive in treating those patients
t han non-di abeti cs.

DR LEGGETT: David, what would you care
to add to that?

DR. ARMSTRONG Well, | nust say that when
| cane in here | was favoring that view. | think
it was very sinplistic and that is really the way
that | would think about it. | would say maybe

using the ADA criteria for diabetes, then we define
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foot as that which is below the malleoli and then
an infection based on the criteria that you heard
Dr. Berendt and Dr. Norden describe. But after
hearing sonme of the concerns in clinical trial
design, | am wonderi ng whet her we shoul d consi der
going for nore specificity and adding in sonething
i ke the presence of neuropathy, or an open wound,
or sonmething else. | have not really cone to any
conclusion. | amstill looking at that first as
the thing | amfavoring but | would open it for

di scussi on anpbngst those who have so much nore
experience in clinical trial design than us
clinicians and clinical investigators.

DR. LEGGETT: | can just think of the nost
recent patient | saw with di abetes who had bad
tenosynovitis from Staph. aureus and no | esion. He
| ost part of his foot. So, | think you can have a
severe infection wi thout necessarily requiring
there to be an ul cer.

DR. ARMSTRONG  Absol utely.

DR WALD: In children with di abetes we
don't see these infections. So, | think that it is
not enough to be a diabetic. | think that probably
there has to be sone conmponent of either neuropathy

or ischem a or both.
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DR. LEGGETT: Don?

DR. PORETZ: Yes, | think that is a
problem | think the difference between a diabetic
and a non-di abetic are those exact things, and al
thi ngs being equal, diabetics don't do as well as
non-di abetics drug for drug, treatnent for
treatnent, infection for infection. Because of the
neur opat hi ¢ changes and the vascul ar changes, which
I think you have to presune are present in a
di abetic who has one of these infections, that is
why | think they need to be treated nore
aggressively and that is what | would call a
di abetic foot infection.

DR. LEGGETT: Co ahead, Ellen

DR WALD: | guess | would just ask are
there adult diabetics for whomyour statenent is
not true, that they really do the sane as ot her
conparabl e patients w thout diabetes because, in
fact, they don't have neuropathy and they don't
have i schem a so they are healthy diabetics in
their 20s, 30s or their 40s who don't have any
conmponent of ischenia or neuropathy and they do
just fine.

DR PORETZ: | think a lot of themdo have

smal | vessel disease and, maybe that is the case,

file:///C|/Daily/1028anto.txt (120 of 198) [11/28/03 11:46:18 AM]



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

but in general | think if you are a diabetic and
you have an infection in your foot you don't do as
wel |l as a non-di abetic, period.

DR LEGCETT: John?

DR. PONERS: Maybe | can try and clarify
what it is that we are looking for here, and it is
sonmething Dr. Wald just pointed out. |If you took a
30-year old, well-controlled type | diabetic who
has no probl ens and no foot issues other than this,
and cones in with cellulitis on their foot the size
of a quarter, that is not the sane kind of person
in the pictures that Dr. Berendt was show ng
earlier today. So, if you go for that broader
definition, both kinds of patients get enrolled in
the sane clinical trial and that is a problemfor
us, if they are unequal across the arns of the
trial, in determning the efficacy of the drug.

The first kind of patient, you don't know
how much the drug contributes because those kind of
peopl e m ght get better spontaneously. Wat we are
trying to get tois a nore specific definition, and
agai n, because of the things that the speakers have
rai sed about adjunctive therapies, etc., who is the
kind of patient we would be pretty sure where that

adj unctive therapy isn't going to cut it? 1n other
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words, you know, we all know the patient that cones
in wth redness fromthe tip of their toe up to
their knee that wasn't there two days ago--that is
the kind of definition we are trying to go for,
something that allows us a little nore specificity
in picking those peopl e.

DR LEGCETT: Jan?

DR. PATTERSON: Well, the PED S
classification | thought was very useful in the
sense that it quantifies the severity of perfusion,
extent and size of the ulcer, the depth, tissue
loss and so forth. So, if that was used in terns
of the definition of infection, you could quantify
the severity and, thereby, in terns of the clinica
response, you could quantify how nuch it gets
better if it goes fromgrade IV to grade I

In terms of cellulitis, | don't see that
it really fits into the PEDI S classification
Correct ne if it does. But | would see a diabetic
foot infection cellulitis as a cellulitis in a
di abetic that is in the foot.

DR LEGCETT: Dr. Maxwell?

DR. MAXWELL: | kind of like the
classification that | saw in Mandell where it seens

to me, and | could be wong, that they are really
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calling a diabetic foot infection an infection that
actually has an ulcer that you can ascertain is
penetrating beyond the subcutaneous tissue; that it
has not just cellulitis but extensive cellulitis;
has a | ynphangitis; and then ischenia and
pol ym crobial or not type of bacterial growh. So,
I think it is nore than just a cellulitis. 1t has
to actually penetrate behind the borders. So, that
woul d be nmy feeling for the definition

DR LEGGETT: David?

DR. ARMSTRONG  Maybe then to sort of
steer the discussion toward that, just as Dr.
Powers said, we are not |ooking for all of these
patients with cellulitis or naybe an infected
ingrown toenail. | think maybe sonething that wll
confer sone specificity mght be just what Dr.
Maxwel | said, which is perhaps an infected break in
the skin and an infected break in the integunent,
that being a diabetic foot ulcer. Maybe that is
your touchstone that you use for your definition
for clinical trials. WIIl it exclude a nunber of
what we might still consider as diabetic foot
infections clinically? Absolutely. But perhaps
then sonething like a wound would nake it a little

bit easier to standardi ze these things across
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strata, using sonething |like you saw Dr. Berendt
show in ternms of the International Consensus
classification on infection as well.

DR LEGGETT: That would certainly nake
the popul ati on nore honmogeneous. Al lan Tunkel ?

DR TUNKEL: | was thinking why woul dn't
we include those people? | nmean, this is how it
begins. This is really where they first get their
first infection that wi nds up progressing and you
start chopping away little bits of their feet unti
you wi nd up doi ng that bel ow or above the knee
anput at i on.

So, part of ny definition of diabetic foot
isif | amgoing to treat the patient with
antibiotics, | think they have a diabetic foot
i nfection and maybe that isn't a great definition--

DR. LEGGETT: You nean sonebody with an
ul cer?

DR TUNKEL: Well, | guess whether it is
that quarter size area of cellulitis with a tiny
break in the skin. [If | amgiving them
antinicrobial therapy to resolve it, they have a
di abetic foot infection.

DR LEGGETT: That |eaves things open to

havi ng a predoni nance of folks in your trial if you
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want your new drug to work. Al an Cross?

DR. CRGCSS: | think part of the problemis
we have been saying if a patient has an infection,
but, yet, we really are begging the plan. | think
one of the problens we see is these patients do
have chronic stasis changes. They do have erythema
and | think what John suggested earlier is that
there has to be perhaps a new finding; perhaps a
new erythema or tenderness or swelling that hadn't
been there in a defined period of tine. O herwi se,
you are always going to be stuck with how to dea
with these chronic stasis changes.

DR LEGCETT: Ken?

DR. BROMN: | think what the FDA is asking
is an inpossible question because what they really
want the group to do is to tell themhow to define
when a patient has nicrovascul ar disease. |f they
just have a neuropathy the patients do very well,
as in leprosy, and in leprosy patients with a
terrible ulcer on the planter surface--you wash it
once, wap themup for six weeks and i nmobilize
them and at the end of the six weeks they are
fine.

So, | think what we need is a way to

define these people, at |east the young versus the
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not so young, in terms of their vascular ability to
deliver the goods to the site.

DR LEGGETT: Good point. | don't think
you woul d get any di sagreenent from anyone about
that. Dr. Elashoff?

DR ELASHOFF: It seens to nme that part of
what is happening here is not so nmuch a definition
of what is a foot infection or not, but a
definition of a person who has a situation that is
serious enough to nmake sense to have an indication
for it. So, we are kind of mxing definitions of
this and with a definition of poor prognosis or
severity, or something, and | think it mnight help
if we kind of separated those two issues a little
bit nore clearly.

DR LEGCGETT: Barth?

DR. RELLER: To extend what Dr. Brown
said, this is inherently a dynam c process that is
het er ogeneous and we will never cone to a
definition that is conprehensive enough if we want
one definition. It seens to ne what Dr. Poretz
pointed out is sort of the bare necessity of what
Dr. Norden put in, over 18; and then there is no
substitute for categorization of the patients in

terns of extent, severity, neuropathy, vascul ar
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127
status. Rather than trying to reinvent all of
those items, since in the end the people doing the
trials are going to be those clinicians who are
actively involved in this area and to get
col l aboration to apply drugs that woul d be
approved, involves many different disciplines.

So, the way | would go about it is to take
what Dr. Berendt presented in terms of the
stratification, take the base definition that we
coul d agree on, and then one has to stratify the
pati ents between conparator and study drug. They
have to be distributed conparably according to
severity, etc., according to vascul ar conprom se,
etc. Then we could get into the details of what
ki nd of mcrobiology we want; what is valid, etc.;
what kind of inmaging we want, etc. But | think
there is no substitute for differentiation of
patients so that they are conparable in the groups,
but it is inpossible to put all diabetic foot
infections in one definition

DR LEGCETT: It seemed that Dr. El ashoff
had a good point. |If we are going to give a
specific indication, it really should sort of be
wei ghted towards the nore severe folks at risk

There woul d be an easy way to do that if you want
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to say that we have a drug that is very effective;
it is given parenterally; that can be transitioned
to oral; and we are going to have a trial that
enrolls patients who are of grade I[1/111 or grade
Il or IV severity. O, it is effective in those
with this degree of severity and assune that if it
is effective in that it would be effective in those
that are less severe. | think in the end the
patients have to be conparable and there have to be
obj ective definitions of the degree of the severity
because | think we all agree on the principles--no
bl ood supply; it is not going to heal. You know,
if it is dead, it has to be taken out or taken off,
etc. Keith?

DR RODVOLD: | agree a little bit with
what Barth was saying. Looking at grading of 11,
Il and 1V is that one of the things where, at
| east from an agency point of view, you are going
to have to have a conparator? You only have two
comparators that are legitimately used on the
mar ket that have this labeling at this point. For
exanmpl e, linezolid being the |ast one that was
approved, how nmany of the linezolid patients that
were in that trial fit into that grade I11/1V

versus |1? You know, if nost of themare |1l and
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IV, is that a lead to you to find out that maybe

everything that you need in this indication is Il

and |V?

Wien | look at grade Il in this
definition--and | may be wwong; | amnot a
physician, | ama pharmacist--1 | ook at grade |

and | kind of read a little bit of conplicated skin
and skin structure infection for the recently
approved daptonycin because 30 percent of their
patients were diabetic. They try to renind you of
that in their advertisement a lot to get you
enticed to use the drug. But they weren't really
what | think nmost of us would think of as diabetic
foot and they don't have that |abeling
specifically. So, |I kind of see grade Il here
bordering on just the typical definition of
complicated skin and skin structure infections and
Il and 1V | ead you up to diabetic foot that |

thi nk everyone in this roomwoul d be confortabl e
with. |If you could treat IlIl and IV with a new

agent, then you should be able to slip down to a

little bit nore tricky case of Il. But froma
regul atory point of view, Ill and IV would fit the
bill of having spelled out criteria that this is

the target you have to hit to get the data.
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But | think at the sane tine that you are
thi nking that, you have to back up and | ook at what
conparators--will they be a legitinmate conparator
to the new guy com ng up.

DR. LEGGETT: Ciro?

DR SUMAYA: | amthinking simlarly with
the last two coments, being nore confortable with
the PEDI S classification to try to categorize
people to sone | evel of severity. | like that one
in particular because it does touch on the
neuropat hy, and it does touch very well on the
i schem a aspects. So, | think we could hit the
cellulitis for mld disease and then go into nore
severe | evel s.

Just one other nodification perhaps, it
could be as in rheurmatoid fever where one has m nor
and maj or conponents, and perhaps out of those five
there may be two we want to consider nore nmjor
criteria and the other three would be nore mnor
But they could be manipulated | think to categorize
into different levels of severity to do the
clinical trials.

DR LEGGETT: Don?

DR PORETZ: Wuld it be reasonable for

any prospective study to consider the concept of
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di gital photography where prospectively you could
have an independent review of a reading person?
You know, they do this in ophthal nol ogy where there
are independent reviewers, that have nothing to do
with the patient per se, who read the fundoscopic
pictures. They do it in neuropathy with nerve
conduction tinmes where independent neurol ogi sts,
havi ng nothing to do with the case, read the nerve
conduction tinmes. Maybe there could be a

st andardi zed digital photographic way of doing

thi ngs where i ndependent readers | ook at it and
then you can prospectively go forward and get sone
i dea of what is going on.

DR. LEGGETT: In our hospital, in the |ast
ten years | have never seen a podiatrist see a
patient w thout having plenty of pictures.

DR. PATTERSON: Well, | think a digita
pi cture woul d be very hel pful as suppl enent al
information, but it wouldn't tell you, for
i nstance, about the depth of the ul cer and sonme of
these other things that are in the PED S
classification, the ischemia and so forth. So,
think it would be hel pful suppl enental informtion
but I think you would still have to have sone

other, nore objective criteria.
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DR LEGCETT: John?

DR. BRADLEY: | too aminterested in
trying to stratify these patient groups based on
all the different factors because you are getting a
3 X 3 matrix of vascul ar di sease, periphera
neur opat hy, and sonet hing that people haven't
brought up and | don't know if it has not been
studied or is difficult to quantitate, but the
control of the diabetes because, certainly, that
may i npact the wound healing.

The other thing that Don and | were
tal king about is burn patients. After you clean a
wound, you bi opsy the wound and you can get an idea
of histology and quantitative cultures which | eads
you to believe that it is truly infection as
opposed to just colonization. To nme, that wll
enhance the quality of the data. So, if you have
nice histologic data you need fewer patients to
actually show benefit. Then, of course, Don said a
| ot of people would be reluctant to do biopsies
because these wounds nmay not heal. So, it is
putting the patient at additional risk

DR. LEGGETT: Any further discussion about
this? Can we take up that second phrase in nunber

one and, ignoring the people w thout breaks, what
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do we do with the preexisting breaks in the skin?
El | en?

DR WALD: | think in clinical practice we
do this all the tine. W look at something and we
say it is clean and dry; it doesn't | ook infected.
When we think it is infected it is because there is
new onset of erythema and oftentines there is
acconpanyi ng di scharge, and it nmay be warmto the
touch. And, if the patient has sensation, it may
be painful. So, | think those classic findings of
i nfl ammati on, acconpani ed by di scharge, are what
persuade us clinically.

DR LEGGETT: David?

DR. ARMSTRONG  Maybe just to clear sone
of those initial diagnosis issues, and we have been
mul l'ing over this issue for sonetine now, naybe for
too much tine, some might say, but Dr. Berendt has
some know edge of that conmittee and what is comng
out of there, and maybe you could share sone of
that about the specific diagnosis of infection and
what is being used. |Is it greater than two
cardinal signs of inflammtion? |Is it presence of
purul ence, advancing erythema? |s there any way
you coul d share sone of that perhaps to clear sone

of this up?
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DR. BERENDT: | think the thing to say is
that generally speaking the | DSA gui dance was
wor ked out very similar to the Internationa
Consensus gui dance. So, yes, fromny nenory, it is
two or nore of the clinical signs of infection that
you have really been describing. | nmean that, of
course, is a clinical classification and is
slightly different to the research type
classifications you have been descri bi ng.

DR LEGGETT: Did you want to say
somet hi ng? Any ot her thoughts? Yes, John?

DR PONERS: Dr. Elashoff asked me a
question at the break that | kind of wanted to
address because it has cone up now several tines
around the table. That is, stratifying people
according to severity. Dr. Elashoff asked ne what
did the FDA nean by validating the severity scores.

I think one of the issues we get into is
the idea of do these severity scores really predict
severity? By severity, what we have interpreted
that to nean is that patients with these given
characteristics do worse than patients with those
gi ven characteristics regardl ess of what therapy
they get. So, this does not require a

pl acebo-controlled trial
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Speaking with Dr. Norden too at the break
we were saying we don't have the answers to this.
That doesn't nean we can't go forward, but these
could be incorporated in future trials. But the
question | ask myself is does sonebody that has 1.9
cmof erythema really differ from sonmebody who has
2.6 cmof erythema round their ulcer? And, that is
the way this reads. The difficulty we get into in
the setting of a non-inferiority trial is that

drugs may cone out |ooking the sane and a drug

sponsor may say to us, oh, but |ook, | have nore
patients with grade Il. So, we want in our |abe
that we are better than this guy, over here." |f

those severity scal es haven't been validated it is
very difficult for us to know what to do with that
i nformati on going down the line.

DR. LEGGETT: The only easy one is going
to be | versus IV. Joan?

DR HILTON: | wonder if there isn't a
registry that exists in which you could choose sone
outcone, whether it is tinme to death or some other

very severe endpoint, and figure out the relative

wei ght of these different prognostic factors, like
the PEDI S classifications. | don't know if you can
resolve this with opinions. It seens the data have
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to speak.

DR. PONERS: | think one of the reasons
why we are bringing this forward to the commttee
is also to raise the question that there are pieces
of data that are nissing about very conmonly
treated di seases that we need folks to do research
on outside of the clinical trials of the FDA, but
we need hel p on answering these questions.

DR LEGGETT: Carl, do you know if there
is any such registry or any ongoing trials to try
to validate the PED S system or any of the others?

DR. NORDEN. The sinple answer is no,
don't know of any trials that are ongoing. But |
think it is critical but | don't think it should
stop us fromdoing clinical trials. | mean, you
can within clinical trials try to validate things
and get answers to prognostic questions and you can
| ook, for exanple, at other diagnostic tests. You
can do a lot of things within trials if the drug
company is willing to do it and if they sense that
this is an appropriate thing to do. But, no, |
don't know that there is any data at all

DR. LEGGETT: What about the University of
Texas system whi ch has been around far |onger?

DR. ARMSTRONG Well, the answer to that

file:///C|/Daily/1028anto.txt (136 of 198) [11/28/03 11:46:18 AM]

136



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

137
is that | think we may be conparing appl es and
oranges when we tal k about stratifying based on
severity of infection versus |ooking at the wound
as a whole. | nean, a |arge nunber of wounds we
shoul dn't even be tal ki ng about because they are
not infected. They nmay be treated just with good
debri dement, off-1loading and comi ng back frequently
for care. But something like the UT systemis
probably a good system for assessing wounds as a
whol e but when it cane to the issue of infection,
can tell you that we had a very difficult tinme,
just as we are having a very difficult tinme here,
and we just decided to dichotom ze it, saying it is
infected or it is not. That was how we sort of
skirted the whol e issue of infection. W did
include things |ike depth so certainly probe to
bone m ght confer a higher risk for osteonyelitis.
Sone of the data supported that if you had a deeper
wound, then one was at higher risk for devel opi ng
osteonyelitis in that 360 patient study. But,
again, | think to use a systemlike that would be
i nappropriate for looking at infection

DR LEGCGETT: Al an Cross?
DR CRCSS: | was inpressed by the

presentation of Dr. Ross when he actually showed
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the slide of the published DFI random zed clinica
trials. O the five he found, there was only one
that had nore than 100 patients, and that was 108.
So, here we are having sone di scussi on about
stratification, and we are having all these other
di scussi ons about how do we handle all these
confoundi ng variables that we will not be able to
control for.

I think at | east one approach to this is
to have a large enough trial, such that it allows
t hese confoundi ng vari abl es, hopefully, to be
handl ed through a large trial. The inplication of
that is that we have to cone up with perhaps sone
definitions and treatnment endpoints that woul d
all ow one to do a large enough trial in order to
have an assessnent of all the concerns that have
been voi ced here.

DR LEGGETT: Janet?

DR ELASHOFF: Al so, the issue of whether
certain severity classification is predictive of
prognosis brings up the issue of what we are
tal ki ng about with respect to prognosis? Are we
tal ki ng about cured, not cured in eight weeks? O,
are we tal king about a year from now how the

patient is doing? |f we are tal king about
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| onger-term prognosis, then we would have to be
tal king about an entirely different kind of tria
in order to validate these things than if we are
tal ki ng about a shorter-termyes/no cure.

DR. LEGGETT: Could we |eave that until we
get to question five, which | think addresses that?
Jan?

DR. PATTERSON: Well, | was just going to
say that the PEDI S classification--1 nean, whether
or not grade IV or grade Ill is actually nore
severe than grade I, naybe we don't really know
the answer to that in terns of the prognosis. But
it does give us an objective way to assess the
infection at baseline and to give us objective
criteria for inprovenment. You know, if it goes to
a |l esser grade, that is inproved.

In terms of the criteria, | nean, it is
just like with any other study. |If you have a
criterion that, you know, you have to have a fever
greater than or equal to 100.4 to be in the study,
if you have 100.3 you may clinically fit but you
can't get into the study. So, it is just like
anything el se; you have to have a cut-off
somewher e

DR LEGGETT: And it certainly |ooks |ike
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clinically people who do this can tell the

di fference between grade Il and Ill, |ooking at
whet her it involves other structures and other
sorts of things. So, it is not just one factor
involved. It is not just 1.9 cmversus 2.1 cm
Davi d, you |l ook Iike you want to say sonet hi ng.

DR ROSS: The thought that canme to m nd,
and this is really a question for Dr. Arnstrong,
was thinking about the process by which Fine and
cowor kers defined prognostic categories for
communi ty-acqui red pneunoni a. Cbviously, we have
to start sonewhere in terns of defining grades of
severity, but the question is to what extent is
there a difference between 1.9 cmand 2.0 cm
square centineters. | guess one way to define
that, not putting everything on hold while we do
this, is to prospectively follow patients and
collect data. | was just wondering if | could ask
Dr. Arnstrong, since there is such a huge concern
for the VA health system if that is anything that

is even a twinkle in the VA central office's eye.

DR. ARMSTRONG Certainly not speaking for

Secretary Principe, by any means, but | think that
it certainly should be a twinkle in the Departnent

of Veteran Affairs' eye. It is certainly comon

file:///C|/Daily/1028anto.txt (140 of 198) [11/28/03 11:46:18 AM]

140



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

enough. | think that the trouble with doing a
VA-wi de study is while | think care is excellent at
a lot of VAs, if you have seen one VA, you have
seen one VA and there nay be differences in
approaches to care. Even though there is a

nati onwi de pact programthat has been excellent,
thi nk standardi zing things is still alittle bit
difficult. But | think that would be certainly of
interest to the VA health services research and
devel opnment and ot her grant-maki ng agencies to | ook
at. | think it could be done.

DR LEGGETT: Basically, Dr. Berendt and
Dr. Norden, this PEDIS thing is still just a bunch
of old fogies getting in a roomin Hawaii, right?

[ Laught er]

DR. BERENDT: In fact, the PEDIS thing is
consi derably nore than that actually. That is to
say, it is a bunch of old and young fogies getting
together in a nunber of roons over a very |long
period of tine, actually. The Internationa
Consensus process that Carol Backer initiated, has
been on the go for about 12 years. They have had
four quadrennial meetings during that tine. The
Consensus gui delines on sort of managenent and

prevention of diabetic foot in general were issued
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four years ago through a process of internationa
consensus, with a working group of about | think 30
or 40 people from literally, all over the world
and frommultiple disciplines.

The infection subgroup was a snall er
subgroup, once again specifically required to be
international in its conposition. It has sort of
aut horing menbers and correspondi ng menbers. Ben
Li psky was on the chair of that group and | was
involved in that, but wi despread, people sort of
across Europe and the world. Then that was signed
up to by this much larger group who net at the
Hol | and neeting earlier this year. In fact, David
Armstrong was one of the people whose signature is
on that piece of paper

So, | amnot saying that it has total
legitimacy at all, but | think it does have a
reasonabl e degree of face validity. The criterion
validity remains to be established, and that is
accepted, and for that reason in the outdated
versi on of the consensus it is listed as a report
on progress rather than as a final version of a
classification.

From your point of viewtoday, it is

perhaps a shame that it is a classification system
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for research on foot ulcers because that neant that
peopl e wi thout ul ceration were elimnated from
consideration. So, unfortunately, the cellulitis
in the diabetic is sort of unclassifiable by PED S
I think that is a pity. Whether one could get that
changed over tinme is an interesting issue. | think
it is worth saying that, based on your
del i berations here, even if PED S could classify
those sort of cases, the sort of cellulitis cases,
they would, as long as your stratifying the
reporting of the trial be an obvious difference
between the cellulitis case, who would be a sort of
P1 which woul d be, you know, normal perfusion; PO
for no area; D--let's say--0 if it existed; 13; S1
for protective sensation present. So, that is kind
of our unconplicated diabetic person with
infection. That is dramatically different fromthe
kind of P2E 25 cm or whatever it is, you know,
D2/13/S2. You can see how di fferent they woul d
actually cone out, and that m ght help you duck the
i ssue of having to nmake the definition, if you want
to duck it.

The ot her question in ny nind, having
heard you debate this, is whether those individuals

who don't yet have conplications of diabetes and
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don't have a wound are covered anyway by the cSSS
or SSSI definition. | am assunm ng di abetes is not
an exclusion to be licensed under those. So
sonmeone has al ready thought about them you have.

So, those are the main things to say.
Trying to cone back to the legitinmcy of PED S
which is, yes, designed nainly for research, the
aut hors, or sone of the authors involved in the UT
system the S(AD) SAD system and the clinica
stagi ng systemare also signatories to that. So,
in that sense, sone people have accepted that their
own personal systens that they have al ready
advocated in the literature woul d be superseded by
the devel opnent of this system | mean, that is
just sort of a sales job on that. But | think
everyone accepts that it needs to be validated.
Clearly, if the agency requires that before they
adopt it, or ask other people to do it, then you
can't sort of turn up to it now but we hope you
m ght later.

DR LEGCETT: Janice?

DR SORETH. | just wanted to say that Dr.
Berendt raised a good point, which was that nost
drug manufacturers don't seek diabetic foot

indication in a vacuum They do it in the setting
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of having usually two large, multicenter--at |east
one, sometines two |large, multicenter trials of
conplicated skin and skin structure infections
fairly well defined in a broad spectrum of
patients, sone of whom may be diabetic and have a
cellulitis, let's say, on the thigh. To augnent
that experience, they then go to another trial,
which we like to see as a conparative trial, in
which they enroll the various spectrum of patients
that we di scussed today, diabetic foot infections
wi th what we expect are the complicating factors of
not nornmal vascul ature, not normal neuropathic
system So, we feel that in the intact patient the
drug is studied within the organ of skin in a
conplicated setting.

DR LEGGETT: Barth?

DR. RELLER: Dr. Berendt, what do you mnean
by validation? This word has been used nmultiple
times but what exactly are we seeking here?

DR. BERENDT: My under st andi ng of any
classification systemthat is being used for
clinical work is that it should have what is called
face validity and it should have what is called
criterion validity. Face validity | understand to

mean that there is a commpn sense basis to the
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classification and that a clinician |ooking at it
woul d say, yes, that nmakes sense to nme; | can see
where you got to that and | can see how | can use
it.

Criterion validity would be about the fact
that classifications inevitably also attract people
into wanting to assune that there is a prognostic
significance to that difference. That specifically
addresses the issue of 1.9 versus 2.5 and is that,
in fact, a prognostic factor or not.

So, the kind of validation that | think
one would like to see the PEDI S system go through,
as any other, would be, one, would anybody use it.
If no one will, it has clearly |acked face validity
and it is gone i mediately.

Secondl y, when people did use it, was
there sone kind of obvious difference in outcones
when one | ooked at the different groups within it.
Clearly, the goal of expert treatnent would be that
there aren't any differences in outcone because
your treatment would be tailored to your
classification. That is a common difficulty with
all classification systenms, that the worse the
scoring, the nore intensive the treatnent and,

therefore, sonetines the better the outcone.
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DR RELLER Well, the reason | ask--and
like the PEDIS concept. | mean, it sounds
pl ausi bl e. These are the things we know affect
outcome. So, | should think that there is a high
probability of pretty w despread--given the
trenmendous anount of work. | mean, this is an
enornous effort that has already been undertaken
So, the face validity may be pretty close

Now, the validity as regards prognosis,
out cone, etc., how can one possibly get at that in
the pure sense unl ess you treated sonme people and
didn't treat others, or you just watched the
natural history of these things w thout doing
anything? O, if this face validity has an el ement
of does it make sense, maybe the validation in
terns of prognosis and outconme has to have a conmmobn
sense el enent of how can we do that unless we get
an adequat e nunber of patients and get theminto
trials, categorize themand see. | think it is
pretty likely that if drug Ais better than drug B
the people in conparabl e categories--that everybody
is going to do better if they are down the PED S
ranki ng and they are going to do worse if they are
up the PEDI S ranking, and there nmay be differences

bet ween two drugs. Now, you can argue about how
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big the difference is, etc., but it is hard for me
to imagi ne that somebody with a | ousy PED S score
is not going to do worse on bal ance than good if
you have enough patients to be able to show a

di fference.

So, | don't know how one could, wthout
using it, establish pre-use validation unless--I
mean, it becomes so artificial. | nmean, what one
needs to have is sonething that people can buy into
so they would be willing to enroll sufficient
nunbers of patients and accurately categorize them
including digital image but not limted to that
because it is not sufficient, but in this
categori zation there is, you know, depth.

The thing that is really appealing to ne
about the PEDI S approach is that it doesn't have so
many categories that you have so many little

subsets that, as Dr. El ashoff tal ked about, you end

up not havi ng enough people in the cells. | nean,
it is pretty straightforward. | particularly l|ike
the sensation. | nean, it is grade | or grade II;
you can feel or you can't feel. | amsure they

have in there how you assess the feeling.
Simlarly with the perfusion.

So, no matter what we do or what the FDA
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does, | should say, in the end it is going to have
to have buy-in. To take sonething and tweak it
that already has considerable buy-in, it seens to
me that it would get us there a | ot sooner to get
to the point that we really need, and that is a | ot
of patients who are properly assessed that we coul d
actually see for clinical trial purposes whether
one agent contributes nore than another agent does
for conparabl e patients.

DR LEGGETT: Janet?

DR. ELASHOFF: Yes, | would agree with a
great deal of what you said. | just wanted to add
two things that haven't been nentioned about using
a severity classification. Before I start, | want
to say that generally speaking sone classification
is better than none and a snmall nunber of
categories is generally good. But the inportant
thing is whether people are going to actually use
it. So, if it is easy to use will people who are
doing the clinical trial, or perhaps even people
who are | ooking at a patient and deci di ng whet her
to use a particular antibiotic use it?

Al so, the issue of inter-observer
variability ought to be low. |If you have two

different people look at patients, will they agree
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a fairly high proportion of the time as to which
category the patients are in. So, those are sone
other things to think about in choosing and
eval uating a system

DR LEGCGETT: Ellen?

DR WALD: | just wanted to ask a
question. It seens to nme that maybe you could do
both things at once. W clearly need a score
because we need to nmake sure that patients are
stratified so that one therapy isn't overl oaded
with nore severe patients than the other. The
validation though is really another thing. You
like to validate sonething according to somnething
relatively objective, except clinical outcones are
not so objective. But we could look at things |ike
requi renent for anputation, or certainly nortality
al though it may be that some patients who adverse
event grade IV will die as opposed to patients who
are grade | or, again, either anputation or
Il ong-termoutcone in terns of not eradication of
infection maybe but tine to overall healing, and we
coul d define healing however we wanted to that.
Wul d that be the way to validate the score?

DR ELASHOFF: Well, it is basically what

peopl e agree on as being inportant aspects of
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1 prognosis. | don't think the objectivity or |ack
2 of it is as inportant as long as things are

3 random zed and doubl e-blind. The essential issue
4 is--1 mean, if you think the quality of life down
5 the line is the inmportant thing, even though it is
6 ki nd of subjective, that is what we should be

7 |l ooking at to see this correlation with. It is

8 what is the really inportant outcone that you want
9 to find out about that we shoul d be | ooking for,
10 and not so nuch objective, non-objective, although
11 it ought to be sonewhat correlated with pretty nuch
12 any neasure that you use of outcome. |If it is not
13 correlated at all with sonme and really correl ated

14 strongly with others, then that it suggests sone

15 i ssue that we haven't |ooked at hard enough
16 DR LEGGETT: Celia?
17 DR. MAXWELL: | just have a question and

18 don't know the answer. But shouldn't the degree of
19 di sease--let's say a diabetic that has al ways been

20 well controlled versus sonmeone that is not well

21 controll ed--woul dn't the degree of disease that you
22 find in the linb be different depending on the

23 control or the lack thereof, and should not that be
24 part of the criteria? Because it seened like it

25 woul d nmake a difference. Sonmeone spoke earlier

file:///C|/Daily/1028anto.txt (151 of 198) [11/28/03 11:46:18 AM]

151



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

about the young diabetic versus soneone that was
nore mature.

DR LEGGETT: David?

DR. ARMSTRONG | am sure that that nakes
a difference, certainly the degree of glucose
control, whatever netric you use. But | think we
are charged with defining a diabetic foot infection
right now, and | think you can | ook at that
continuous variable as regards a certain outcone
when nore people are enrolled in a trial. | amnot
sure that validating this systemis of primry
importance right now \What it strikes me as is
that it is a framework for discussion and for
definition of potential severity. At least it is
talking points, if you will.

I think it maybe gets back to how do we
define a diabetic foot infection. | think the
question is are we going to have a broad
definition, as Dr. Poretz nentioned, an infection
bel ow the malleoli in a person with diabetes? O,
is it going to be soneone with an open wound?
think that is the fundanmental question
Personally, | think there is nmore buy-in for this
PEDI S cl assification, speaking again as soneone who

took part in this. There is buy-in worldw de
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anongst people who will be doing these trials. So,
I think it mght be worthwhile using this as just a
framework because if | look at this, this |looks to
me like a lot of our inclusion or exclusion
criteria for the bulk of projects, at |east the

| ocal inclusion and exclusion criteria, personally.

DR LEGCETT: One |last conment because
don't think we are ever going to get an answer
today and we still have five or six nore things to
do. Joan?

DR. HILTON: | was al so thinking about the
validation that | nentioned as being driven by the
need to define the eligibility criteria. So, sone
of these PEDI S categories, say three categories,
sone are continuous |ike size and such. So, the
objective that | had in nindis totry to find
where to draw cut points for each of these five and
possibly for a few additional factors |ike
cellulitis and control of infection

Then in the analysis of the clinical tria
each of these could be analyzed as individua
prognostic factors. But what | was thinking that
you needed to get to right now was how to define a
honogeneous subgroup of subjects, with sort of a

honogeneous risk of quality of life, or amputation,
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or whatever sone inportant outcone is rather than
including all patients with diabetic foot disease.

DR LEGGETT: Thank you. Wy don't we
nmove on to question two, which we have sort of
addressed already, in patients with preexisting
skin ul cer, how does one define infected versus
non-infected ulcers? Jan, | think you nade the
comrent before of two or nore criteria.

DR PATTERSON: Well, | think the PED S
classification, in terns of criteria for grade |1,
grade 11l infection, I would think that would be a
pretty objective way to do that. Grade |V has
systenmic inflammtory response, signs and synptons
as wel | .

DR LEGGETT: Any other comments, other
than what we al ready nentioned?

[ No response]

Nunber three, what is the nost accurate
way to obtain microbiologic information in patients
with diabetic foot infections? Al an?

DR CRCSS: | guess a question | have is
that | ooking at the data, the nost inpressive data
was froma supplement. That is, the Trager study
| ooki ng at quantitative bacteriology |ooked like it

really was able to separate out what was probably
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i nfection fromnon-infection and avoid probl ens of
swab and other things. | amjust puzzled. That
was done a while ago and there certainly is a |ot
of precedent for doing quantitative cultures
certainly in burn patients. | amjust curious why
that hasn't been followed up by other studies in
peer reviewed journals.

DR. LEGGETT: David, could you address
that again? Do you think the people who would be
doing these trials would all be adapt at and
willing to enter sonebody in a trial with a
quantitative cul ture?

DR. ARMSTRONG | amnot sure that it is
even as inportant as who is taking the culture
because | think that could be standardized. |
think that is not very well standardized right now,
but I think that could be standardized. | think
while | would I ove to see quantitative cultures
taken everywhere, | think there might be a nutiny
in alot of mcrobiology labs if a lot of these
were taken. W try to get them-1 amjust speaking
fromour center, and | think trying to get them and
trying to get those standardized i s somewhat
probl emati c.

That said, it would be wonderful if that
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were done. But | would personally just want to try
to work to standardize things on the front end,

that being that we take good quality biopsy from
the actual wound. | amnot tal ki ng about a giant

bi opsy where you take a big divot out of the wound.
I amtal king about a biopsy fromthe actual wound
which is relatively easy, or taking wound base
curettage which is also easy to teach and do. |
think that is just not done enough. | think in
nmost of these studies you sonetinmes have a
technician that is just swabbing the wound and then
it will sit on the desk for three or four hours.
Then, when it gets down to the mcrolab, as Ben

Li psky often says, it is a Rodney Dangerfiel d--you
know, it doesn't get any respect. So, | don't
think we get a true estimation of what we are
growi ng out of these wounds.

DR LEGGETT: Barth, would you like to
address this froma nicrolab's point of view or any
other way you want to address it?

DR RELLER | amhesitant to do this but
whil e these were being presented | jotted down ten
aphori snms about m crobi ol ogy.

[ Laught er]

First, many are col oni zed; fewer are
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infected. Two, unlike people, all mcroorganisns
are not created equal. Three, the | ess secure the
meani ng of the mcroorganism the nore rigorous the
need for quality of the specinmen. Four,
quantitation may be inmportant but it can't repl ace
the quality of the specinen. Five, transport is
inportant but a dog in the first class seat is
still a dog.

[ Laught er]

Six, infection yes/no is a clinical
enterprise. It can be supplenented by inaging.
For exanple, physical examis inportant but chest
x-ray is also inmportant for diagnosis of pneunoni a.
So, it is a clinical enterprise. Seven, not all
clinicians are GCsler. Ei ght, histology is historic
but it is still relevant. This is for the
osteonyelitis. N ne, mcrobiology can help with
the etiology. Indeed, it is crucial for therapy
susceptibility testing but it doesn't nake a
di agnosi s of infection. Ten, just thrown in for
clinical trials, specificity is nore inportant than
sensitivity.

So, what does all that nean? Cur
| aboratory accepts swabs but it only | ooks for

St aph. aureus and group A streptococcus. You don't
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have one of those two, that is all you are going to
get froman aerobic culture of a swab. There is a
greater intensity of effort depending on the
quality of the specinmen. You know, we get to the
other end and get a bone biopsy and you have a
pristine--you know, the ultinmate in speci nen and
whet her you request it or not you will get aerobic
and anaerobic culture. W know that there can be a
m xture of organisns in some of these infections
but we still think Staph. aureus and group A
streptococcus in the early stages--and these
things, as we know, may evolve. What starts out as
one thing, with treatment and you don't take care
of the vascularity, etc., may down the line get
into sonething worse, sort of the elevation in the
grades in the PED S schene.

So, if you are going to ascribe
significance, and there are published reports of
this, for osteonyelitis you had better have a very
good speci men and swab won't hack it. So, | think
al though these are not ironclad, | think that they
can be translated. You know, swabs are not
acceptabl e unl ess you isolate the Staph. aureus or
group A streptococcus. So, those are sone of ny

t hought s.
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DR LEGCETT: What about swab of a
purul ent drainage? In other words, there is frank
pus. Put your swab into that area.

DR RELLER  Col oni zi ng organi sms | ove
pus.

DR LEGCETT: |Is that nunber el even?
John?

DR BRADLEY: It was nice to hear David
say that the biopsy wouldn't be the problem but the
m crobi ol ogy | ab woul d be. Having done
investigations in appendicitis, if you want to see
a mcrobiology |ab go crazy just have themisol ate
all the organisns fromdrai nage froma ruptured
appendi x. | think the best way to define whether
there is an infection present--and | have | ooked at
bi opsi es from burn wounds--is a quantitative
culture and histology on a biopsy. |If you think
that the biopsies can be done, then that is defined
evidence. You can have a pathol ogi st ook at all
of the histologic samples. You can | ook for
evi dence of invasion as opposed to the organi sns
sitting on top of the skin. You get some idea of
whet her the skin is viable or not. So, you can
find out whether it is invasion of viable tissue,

whi ch woul d neet your definition of infection as
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opposed to just a soup that is necrotic tissue in
whi ch organisns are growing. So, if a biopsy can
be done, | think that is clearly the nost
quantitative, non-subjective way to docunent

i nfection.

DR LEGCETT: Just as an aside, we are
headed towards an awfully expensive clinical tria
if now we have the pathol ogi sts and our indium
scans and our MRls and da- da- da- da.

DR PORETZ: | agree that Staph. aureus
and group A strep. if isolated is significant even
fromsuperficial draining changes. But if you saw
osteonyelitis, what was read as osteonyelitis on an
MRI or a bone scan and you grew Staph. aureus from
the pus, would you nake the pronouncenent that the
osteonyelitis was due to Staph. aureus?

DR. RELLER: You are aware of the
literature as well as I. | think that it is
possi bl e that you have the right organismbut it
has nmore to do with the pre-test probability of
what woul d be causing it in a patient with diabetes
inthe first place. |In other words, | am not so
sure that froma poor speci nen grow ng the
organisns is what nmakes it nore likely than sinply

that Staph. aureus is an inportant player in
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osteonyelitis in these patients. |f one has a
contiguous osteonyelitis with a | onger-standing
ul cer, we know those things are often m xed, and ny
enpirical therapy is often, for exanple,
pi peracillin tazobactam or something conmparable to
t hat .

So, | think Staph. aureus fromthe
drai ning pus fromsonething--if you have an
osteonyelitis and there is persistent drainage, |
mean, you think it is osteo there. |f you have
Staph. aureus growing out of that with a little bit
of epi. and other things and it is relatively
acute, | think the credence of the aureus also has
to do with how fresh this thing is. So, if they
have just broken through and you are draining pus
and you have a few other things there and you get a
Staph. aureus that is on a gram stain snear--that
is the other thing, whether it is there on the gram
stain snmear--and they haven't seen a | ot of
antibiotics, | think it is pretty likely, along
with the pre-test probability. If you have had
sonebody that has been around a long time, they
have a chronic ulcer; the thing stinks; and just
because they are in the hospital and they have MRSA

growi ng out of the soup, along with other things,
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amnot so sure. That is the patient | would |ike
to i mage and biopsy. Wat do you think about that?

DR PORETZ: | think you are right.

DR LEGCETT: Jan?

DR PATTERSON. | don't renenber what
nunber it was but | agree with Dr. Reller that
quality is nore inportant than quantity. | think
that the nmpost accurate and practical way, in terns
of what can actually happen in mcrobiology |abs,
to get the informati on woul d be deep tissue
curettage or biopsy or an OR debridement sanpl e.
think quantitative cultures are not really going to
be a practical way to do it. |[|f you have sone
center that is interested in it and you want to do
alittle side study out of interest, that is one
thing but | don't think across the board that would
be a practical thing to do.

DR RELLER. In the specinmen that Jan is
tal ki ng about | don't think one can overenphasize
the inportance of the gramstain snear, correl ate
of that. So if you have poly and you have |ots of
organi snms and you grow sonething, even if there are
a few other things around, | think you have
i nfection.

DR LEGGETT: It is not |like there is not
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consensus to go for what | think was called the
deep culture techniques in the presentation.

The next nunber, and we have al ready sort
of been approaching this but let's take a direct
investigation of it, what are the considerations
for clinical trials for ruling out osteonyelitis in
patients in trials of diabetic foot infections?

DR. PONERS: Jim can | ask you a question
to start off with that?

DR LEGGETT: Yes.

DR. PONERS: One of the things that Dr.
Alivisatos showed in her slide was that what we see
inclinical trials is all over the place. One of
the other things that she said was that except for
one trial, it left it upto the clinician's
di scretion as to whether or not to even exam ne the
patient for osteonyelitis. Wwen we reviewed this
lit it appeared that there is a fair nunber of
peopl e that end up having osteomyelitis that the
clinician never suspected they had in the first
pl ace. So, one of our initial questions would be
shoul d everybody in these trials get sone kind of
i magi ng study and, if so, which one?

DR LEGGETT: Just to put up the whole

range of stuff before we start talking, if we were
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to just dictate a plan x-ray, realizing its
sensitivity and specificity, are there statistica
met hods that would allow you to deternmine an N big
enough, if we had sonme way of differentiating
preexi sting osteo or failure of a drug and

devel oping of osteo in a clinical trial, would you,
as a statistician, be able to tell us that we need
15,000 or 1,000 people? Can you overcone that

noi se that the x-ray is going to tell you? On the
ot her end of the spectrum if we get MR s on
everybody they are al nost too sensitive and, you
know, the sane thing could apply. |Is that
possi bl e?

DR. ELASHOFF: Well, certainly if you can
| ay out sone scenario of assunptions, then it is
strai ghtforward enough to do sanple size
cal culations. Wat | was thinking about myself
with respect with this is to use sone relatively
easy definition of osteonyelitis and sinply
stratify patients on that basis. |If the proportion
of people having it is not too large, it won't
dilute your trial too badly even if you are not
really careful about having done it. But as |ong
as you have sone systemthat you have agreed on for

classifying them then you can learn a little
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sonet hing by the end.

DR. LEGGETT: Ellen?

DR WALD: It seened to nme that anybody in
PEDI S classification Ill or IV would need to have a
study because certainly duration of therapy is very
dependent upon whether or not you have an osteo.
So, we wouldn't want to fault a drug because we
hadn't used it |ong enough because we hadn't made
the right diagnosis. Fromwhat we heard today, it
sounded to me |ike either indiumor MI

DR LEGCETT: Just as an aside, at our
hospital if you use indiumyou need a separate
expl anation and a separate thing. | nmean, that is
going to be hard. So, you have to get not only
consent for the trial but you are going to need to
get a separate consent to do the indi um study.
Jan?

DR PATTERSON:. | think everybody ought to
have a plain filmand then for grades IIl and |V,
if you can probe to bone I think you should assume
they have it, or they have a plain that is
positive, then have it. But if both of those are
negative they should have MR .

DR LEGGETT: | don't know about your

radi ol ogi sts but our radiologists can't tel
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di abetic osteolysis fromosteonyelitis. Allan?

DR. TUNKEL: | agree with Jan because
think it is a step-w se approach so we shoul d do
what ever we can first to prove that the patient
does have osteomyelitis. So, you see the bone, or
probe, or do a sinple radiographic study. Even if
maybe there is controversy, that at |east excludes
a group of patients fromthe study that you don't
have to consider. Then either the MR or perhaps
the technetium bone scan or indium whatever is
better, or maybe the investigator could have a
choi ce on one of those studies if we think the
sensitivity or negative predictive value is
relatively good for all of them

DR LEGGETT: David?

DR ARMSTRONG | don't know if | am
speaki ng for other people but I amvery worried
about this aspect of trial design, not froman
academni c perspective but froma practicality
perspective. | amreally concerned about the cost
of a huge nunber of MRIs, the |ack of dedicated
muscul oskel etal radiol ogists in various centers
with the expertise and interest in |ooking at
these, and the difficulties perhaps in getting

nucl ear scans in sonme of these centers, just by the
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vagari es of protocols.

I think maybe for a | arge nunber of these
infections sonetines, just for sinplicity sake,
serial radi ography seens to have sone benefit.
But, again, | think as we | ook at those data, |
don't think there are good data to guide us in that
area, seeing as they are very insensitive. But for
someone where there is not a high suspicion of
osteonyelitis, why not have everyone get a seria
radi ograph? oviously, you will be probing to bone
as that is part of a local physical exam nation
If, indeed, the patient can probe to bone one may
proceed with another investigation, perhaps an MR
at that point and then, perhaps at the end of the
study or at sone point at the end of the study, get
anot her radi ograph, giving thempoint A and point B
to conpare. That would seemto reduce the cost of
this versus getting bl anket exans on all these
patients. | don't think that is perfect by any
stretch. In fact, | think it is not so good but I
think this is going to be very difficult in
t housands and thousands of patients.

DR LEGCETT: Al an?

DR CRCSS: Wiile it is true that having

an MRI would add to the cost, | don't knowif, as
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El |l en suggested that you restricted at | east as
part of the protocol to grade IIl and IV, how nuch
extra it would be over what woul d be good clinica
practice. | would certainly agree with Jimthat
just doing plain films in the case of just diabetic
osteol ysis has provided nore m sinformation than
information, and | think that would be a big
m stake. So, | would sinply echo that in the nore
serious cases it really is inperative that we rule
out osteonyelitis and requiring sone type of thing
like MR would not add that nuch over what woul d be
required by good clinical practice

DR LEGCETT: Celia?

DR. MAXWELL: Just to echo the concern
about cost, certainly in a population |Iike what |
see nost people have no insurance. So, even
getting an MRl mght be difficult. It is ny
understanding that if you can probe to bone, isn't
that one of the definitions of osteonyelitis, if
you can actually touch the bone? So, it seenms to
me that if you can probe to bone there is a strong
possibility that there is osteo and it is only when
you can't really do that that you should |l ook to
some of these nore definitive and definitely

expensive tests. | mean, not to nention the cost
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of the antibiotics. So, | think that that has to
factor in when trials are done because what happens
is that once a trial is done guidelines are put
forth and then you are held to these standards and
oftentimes it m ght end up costing patients access
to care because you just can't provide it. So, |
think that that should be considered.

DR. LEGGETT: David?

DR. ARMSTRONG Well, just to nmake this
nmore conplicated, the probing to bone nay not be
all it is cracked up to be. You heard | think some
excel l ent concern by Janet, and | think there may
be data over the next year or two fromsone of the
larger trials to suggest that maybe it is the
pre-test probability of having osteonyelitis in
your given center that confers the positive
predictive value on this probe. Mybe if you have
a much | ower preval ence of osteo than, say, 66
percent which was in the Gayson study, then the
positive predictive value may be no better than
flipping a coin. | don't nean to badnouth the
probe because | really believe that it is a very
useful tool, with that in the back of your m nd,
but | think that you have to maybe conbi ne common

sense and sone of these instrunments. As was said
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by Jan and others, that night be the way to go and
maybe stratifying patients, as was said earlier

m ght be the way to go. | just don't think there
is a good answer to this though

DR. LEGGETT: John and then Ellen

DR PONERS: | think what our issue is
here too is what you are going to do with patients
who eventual ly you think have osteomyelitis. |If
you have a drug and the sponsor decides they don't
want to study osteonyelitis, or they have a drug
that, say, is a topical agent, or one that from
preclinical testing has absolutely no penetration
into bone, then your goal there is to exclude
patients with osteonyelitis.

What we want there is alnbst the opposite
of what we have been saying all day. W want high
sensitivity because we don't want themin the
trial. W are not saying don't treat them don't
do whatever you do in clinical practice but we
don't want themin the trial. |If, on the other
hand, you are going to roll themover into a
separate trial, now we want both. Now we want high
sensitivity and we want to be sure that the people
actual |y have osteonyelitis when they get into the

osteonyelitis trial
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There are all the issues you said about
probe to bone. | think about our earlier
di scussi ons about surrogate markers. It may be
that is just a coincidence, that they had probe to
bone and that you are really just picking the
popul ation that has it. So, the other issue is
probe to bone may be okay in the sense that if you
can probe to bone, fine; they are out of the tria
fromthe conplicated skin aspect. But if you then
want to roll those people into an osteo trial, is
that good enough by itself to get you in?

DR LEGGETT: (Question, does that |evel of
di scussion need to be in a guidance or can that be
on a drug case-by-case basis when you work it out
with the conpany?

DR. PONERS: | think what we are trying to
do is to fornmul ate a gui dance that would
address--as Dr. Norden said today, he addressed his
to just systemi c drugs. Wat we were trying to do
is say how would you stratify this into, say,
topical drugs versus a drug that doesn't have bone
activity versus one that does. Because you would
hate to see those patients just get excluded and
not get studied for osteonyelitis when, in fact,

the drug may have activity there. You could
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exani ne those patients and the drug's efficacy.

DR. LEGGETT: Allan Tunkel ?

DR TUNKEL: David, | just have a question
for you. If this is a person who needs to go to
the OR for debridement, if a podiatrist goes in,
can they nake a determination in the OR and say the
bone is definitively not infected?

DR. ARMSTRONG Well, we would like to
think we can. You know, podiatrists tend to think
that if they cut sonething and it bleeds, then it
| ooks intact. But, in fact, | think our eyes are
not petri dishes or mcroscopes. But | think that
al so rai ses another issue. |n sone of those higher
grade infections perhaps those patients will have a
hi gher incidence of intraoperative debridenent.
Therefore, we will have a nore definitive diagnosis
of those patients as well. So, maybe an MRl in
those patients may not be needed because we will
have already taken that patient to the operating
room and taken a good bone biopsy. | think that is
probably what you were alluding to.

DR LEGGETT: David?

DR. RCSS: Two points. One, certainly we
are very mindful of the cost. | wll just nention

the patient whom | described in ny presentation
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The day that we saw himwe recommended an MR
Three weeks later he still has not gotten it.

The other thing | wanted to say though is
that if one is studying osteo, especially chronic
osteonyelitis because we do not think that is a
di sease, obviously, with a high placebo response
rate, that might be a setting where a small nunber
of patients who are rigorously characterized could
yield very inportant information on drug treatnent
effects and give rise to a label claimin terns of
focused devel opnent .

DR LEGGETT: | want to bring the
di scussion around to sonmething called clinical cure
or clinical failure. |If we are doing diabetic foot
trials and we are only | ooking at the soft tissue
part of it, why does the osteo, and how can we tel
the devel opnent of an osteo on therapy versus
preexi sting osteo, and can't you nake a case, to
play either devil's or angel's advocate dependi ng
on what side you are on, that inprovenent in that
soft tissue, whether or not anything happens in the
bone, is what we are after? So, | would like some
di scussion if people have some ideas about how we
address that issue. This is assumng that we are

not going to be a perfect situation and, no matter
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what route we go, we are going to have at |east one
person in a clinical trial who has an unrecogni zed
osteo when we sign himup for the soft tissue
di abetic foot infection protocol

DR. ARMSTRONG All right, I will give
this a try.

DR LEGGETT: Cood.

DR. ARMSTRONG | think that when it cones

to diabetic osteonyelitis and the di abetic foot we
often have a little tine to react. It may be
sacrilegious to say that but | think sonmetines we
have tinme. |In the acute linb-threatening diabetic
foot infection we don't. W have to go after those
patients very aggressively with antim crobials and
I think with adjunctive nmeans |ike intraoperative
debridement. | amcertain that there are patients
that will have a sm dgeon of osteo after some of
these acute infections are resolved. But | am not
sure how critical that is fromthe initia
endpoints that we are |ooking at, and | am not
certain how nmuch of --

DR LEGCETT: | don't know we know t he
endpoints yet. That is the next question.

DR. ARMSTRONG But if we are |ooking at

resol ution, say, of cardinal signs of inflammtion
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or recession of erythena, those will happen very
frequently even if soneone has, say, an osteitis or
a superficial osteonyelitis, or sonething al ong
those |ines.

DR. LEGGETT: Wiat if we don't realize
that the drug doesn't penetrate into bone, and then
we say that the soft tissue inproved and,
therefore, we can use this in all diabetic foot
infections? ElIlen?

DR WALD: | think we will get to know
because the patient will become synptomatic again.

I nean, isn't that what happens? You stop therapy
and two weeks | ater they have pain, or redness, or
swel ling, or drainage just starts again. So,
think, you know, you have heal ed the superficia
part that you are | ooking at with your eyes but
somet hing is going on underneath and that is how
you find out. | don't know of any | aboratory
paranmeters that are particularly hel pful

DR. LEGGETT: But | don't know how | ong we
are going to be follow ng these people to find
that. |In diabetic osteo it can show up three
mont hs | ater.

DR WALD: Yes, when we tal k about when we

shoul d | ook at outcome, you know, | think this is
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one of those infections where you don't want to
only look at the end of therapy but you do want to
sel ect sone arbitrary tine--one nonth, two nonths,
three nmonths, | don't know what that would be.

But, certainly, we wouldn't be content with end of
therapy as the conplete eval uation

DR LEGGETT: John?

DR. PONERS: Dr. WAl d, you said sonething
earlier about we wouldn't want to discard a good
drug or say that one drug is inferior to another,
and that gets to the case of if you didn't know
that there was an inbal ance at baseline between the
arms. So, that goes back to Dr. Leggett's
question, is devel opment of osteonyelitis in
sonebody where we are studying a drug for soft
tissue infection, would we consider that a failure?
So, we are |ooking three weeks, four weeks down the
line and their soft tissue infection doesn't cone
back but now the person devel ops a draining sinus
that has osteonyelitis. |Is that a failure? Wuld
you consider that a failure for the initial soft
tissue infection? And, should we consider that a
failure in those trials?

DR. WALD: No, | would consider it

probably a failure of diagnosis. So, what you
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woul d want to knowis if the two groups were
comparable, if you are conparing two drugs, we
expect a miss in a certain nunber of cases in both
groups but if you had nany nore m sses on one side
than the other, then it would suggest that it was
in effectiveness of treatnment rather than
m sdi agnosi s.
5:15 p. m DR. LEGGETT: Janet or

Joan, what sort of proportion of nmssed
di agnoses--obviously it is based on the nunber of
the N that you have, but what is the range of
m st akes that can sort of be taken care of? You
made the conment before, Janet, that it often
wasn't that inportant if it was small

DR ELASHOFF: O course, that is under
the assunption that you have a fairly sizeable
trial. | guess it is also to sone extent under the
assunption that you are |looking at a superiority
trial because if you are |ooking at these kind of
equi val ence t hings where you are thinking that
maybe a ten percent difference is inportant, then
if you are tal king about m sdi agnosis rates of
three percent or four percent, that is a pretty big
pi ece of the outconme. | don't know what to do

there but that, of course, is another reason for

file:///C|/Daily/1028anto.txt (177 of 198) [11/28/03 11:46:19 AM]

177



file://IC|/Daily/1028anto.txt

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178
finding it problematic to do a non-inferiority
trial.

DR LEGCGETT: Wouldn't clinical cure or
clinical failure also be depending on what the
company was trying to look for? |If a conpany
wanted to include osteo in that category, then the
drug woul d have to be considered clinical failure.
If the conpany was only going after a soft tissue
portion, could that in another situation be | ooked
at as a clinical cure? O, is that not possible
wi t h gui dance and with those kind of
consi der ati ons?

DR. PONERS: | think that is the question
that we are actually trying to get at. Wen we
| ook at other diseases, so if you have a child with
otitis media who then devel ops neningitis two days
into therapy, is that because that child had
meningitis when they cane in the door and it was,
as Dr. Wald said, a failure of diagnhosis? O, does
that nmean the drug wasn't working in those people?
It is a question in alnost all trials, this one
nmore so than others because the diagnosis of
osteonyelitis is so delayed into the person's
treatnent that by the tine you find out the person

is on day 10 or 12 of their treatnment and it is
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hard to figure out.
DR. LEGGETT: And that is the |lag phasing

with MRI's, by the way.

DR. PATTERSON. Well, | think we agree
that with grades 11l and IV we woul d do sone type
of definitive test for osteo. | guess | would just

like to ask Drs. Arnmstrong and Norden, in your
experi ence, people who have grade Il infection, how
many of those people end up having osteo?

DR. ARMSTRONG As you are anbling up, Dr.
Norden, | think a rather |ow percentage in people
that have a superficial wound that does not
initially involve bone; that may not have a | ong
chronicity, although chronicity is notoriously
difficult in these patients as well; who have a
negati ve radi ograph. The preval ence of osteo in
that popul ation, say in a grade Il if you are using
this PEDIS system is quite low and the rate of
m sdi agnosi s, at |least in our experience, has been
quite low. Wen you get higher up into these
categories | think you have a greater risk for
m sdi agnosi s, dependi ng upon your style of
treat nment.

DR LEGGETT: Dr. Norden?

DR NORDEN: | just have a couple of
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comments. | agree with David's answer to that. |
think it is very low | just want to conment on
bone penetration because peopl e keep tal ki ng about
it. | have studied osteo for a long tine and
have never seen a drug that doesn't penetrate the
bone in all of the studies that we did. So, |
don't think that is really an issue. They
penetrate in varying amunts and percentages, but
unl ess the M C of the bug you are |l ooking at is

very high, that is not going to be an issue.

I think in terms of the question both John

and David raised, if you can argue that sonmehow you
have to say this patient has osteo, you have to
make up your mind, and if you use probe to bone is
positive as one of the best tests we have now and
say, okay, those patients who were positive have
osteo and we are going to take themout of the
trial and put themin another trial, if you are
going to do a definitive trial with those patients
for osteo | think they should have bone bi opsy.
That is the definitive test. It is still the best
test. You nay get an organi smout and then you at
| east know what you are treating.

I wouldn't like to mandate MRIs for

everybody. | think it is prohibitively expensive
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and the yield--you know, although the sensitivity
and specificity may be very high, as we say,
sonetines they are over-read and, as David pointed
out, you need a radiol ogi st who under st ands

muscul oskel etal radi ol ogy. W had one person in
our institution that we took all bone MRIs to
because he was the only one who could read them
wel | .

DR LEGCETT: Dr. Berendt?

DR. BERENDT: Yes, my answer woul d be
concordant with the others, very low for the grade
Il type infections.

DR LEGCETT: What kind of numbers woul d
we be tal king about in ternms of what you woul d
envisage in a trial in grades Ill and 1V? Wat
ki nd of nunbers of people would we be sending to
the orthopedi c surgeon or the podiatrist or
sonebody to get an intraoperative bone bhiopsy or a
bi opsy through intact skin? Any idea of that at
all?

DR. ARMSTRONG Well, | would weigh in
that clinically nost of the patients that fall
under those definitions by any community standard
of care ought to be either taken to the operating

roomor at least into an area where they can be
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washed out and have it investigated. So, | think
woul d say a | arge nunber of those patients should
go for a biopsy or sonme formof definitive kind of
i nvestigation. Wether that happens or not, |
don't know. There are a lot of times where
patients will go to the operating roomfor a
washout, say, by soneone who nay be tangentially
associated with the study. Let's just use an
exanple. That person would just forget to get a
bi opsy, and that happens a | arge percentage of
time. This would have to be very well coordi nated,
but | think that that is what shoul d be happeni ng.
DR LEGCETT: So, for the FDA, it sounds
as if the people that are going to have osteo are
going to get biopsied anyway. Then, no matter
which way we do the trials, if you devel op osteo

that we mssed it should probably called a failure.

DR. PONERS: Let nme read to you an exanpl e

of why we are worried about this. This was a trial
that was published in JAMA in 1991 by Newran. So,
this predates the PEDIS trial. How these patients
apply in PEDI'S, | have no idea. Wen you | ook at
the patient inclusion criteria, it is 54 patients
that had diabetic foot ulcers. W can't tell what

kind of grading they would fit into. These are
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peopl e who had osteonyelitis deternined by bone

bi opsy and culture, a very snmall nunber of people.
But osteonyelitis was found to underlie 28/41, 68
percent of diabetic foot ulcers. Only 9 of those
28, or 32 percent, were diagnosed clinically by the
referring physician, and 19 of those 28, or 68
percent, occurred in people that did not have

ul cers exposing bone. Wen we read things |ike
that we say, wow, gee, well, if there is nothing to
stick a probe into and it is not near the probe,
how is this going to help us?

The other thing is when we tal k about
ruling out osteonyelitis, it seems like if you
stick a probe in there and you hit bone, okay, it
is pretty good. |If you stick a probe in and you
don't hit bone, there are an awful lot of those
peopl e, according to the Grayson trial, that stil
have osteonyelitis.

DR LEGCETT: Ellen?

DR. WALD: Those sound |ike they are
patients who are grade Il or nore. Right? So,
think this grading systemis going to be very
hel pful. If we say those are patients who probably
do require debridenent, then | think it is very

logical to say that they will go to the OR and we
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will get sone tissue, and we will get a good
culture and we will get histol ogy.

DR LEGGETT: Barth?

DR RELLER. It is hard for ne to inagine,
at least at our place and | would be interested in
Don's and others' coments, of someone going to the
OR for a biopsy for osteonyelitis in this situation
wi thout imaging. | mean, it just doesn't happen at
our place.

DR LEGCGETT: Wy do they get the MRI?
They get it because they want to know where to get
the biopsy so as not to miss it and have a fal se
negative. FErgo, | amall for Jan's approach, that
peopl e need to have an MRI and if they have osteo,
then they need a biopsy to give us the histol ogy
for the histol ogic diagnosis and then we get a good
sampl e so that we can get an etiol ogi c diagnosis,
which is different froma histol ogic diagnosis.

Dr. Berendt?

DR. BERENDT: Thanks for allowing nme to
comment. | just wanted to say that in relation to
that study by Newran that was quoted, quite a |ot
of people in the field also find that study
worrying and, as with any other study where there

is only a single study showi ng such a surprising
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result, are anxious to understand how that fits in
to what they actually see, and | don't think there
is aresolution on that matter. So, | just wanted
to say that, you know, that is an N of one and it
ought to be ranked al ongsi de ot her kinds of N of
ones, recognizing that it does raise a concern

DR LEGGETT: Don?

DR. PORETZ: Should we elinmnate the bone
scan conpl etel y?

DR LEGGETT: | vote yes

DR. PORETZ: | do too. | just findit
nmore irritating than anything else. W end up
doi ng a bone scan and then we do an MRI. It seens
to ne that bone scan, which has been pronul gated
for years and years, should be abandoned for osteo
as long as we have access to an MR

DR LEGCETT: Ellen?

DR WALD: | would just be cautious to say

that for this kind of contiguous osteo | would
absolutely agree with you.

DR PORETZ: No, we are tal king about--

DR LEGCGETT: Diabetic foot, yes. o
ahead.

DR. ARMSTRONG Just to respond, while

amcertain that there are many centers that wll
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get an MRl on patients that are going to the
operating roomfor an acute diabetic foot

infection, | would say that that is probably not
the magjority of centers throughout the country. W
will do that on nmany occasions but not on every
occasion. \Wiy? There are a whol e host of reasons
why. Most of the tinme it is time. The other
reason for comon sense because nost of these

i nfections--1 nmean, you are often | ooking at the
bone preoperatively and we can see where that

conti guous source of presunmed osteo is so we have a
good i dea about where we are going to go when we
take that biopsy. So, | wouldn't just say that we
mandate MRl in all these patients. | would vote
for an approach that says maybe an and/or kind of
concept, quite frankly.

DR LEGGETT: Jan?

DR PATTERSON: Well, | was just going to
reiterate that | think it varies very nuch by
center. As David knows since he used to be there
in San Antonio, we are very fortunate to have
aggressive podiatrists who will go in and biopsy
wi thout an MRI when it is appropriate. You know,
we tal ked about having an MRl for grades IIl and IV

anyway, so | would think that you would want either
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an MRl or a bone biopsy in grades IIl and |V.

DR. LEGGETT: And | don't think that we
are going to cone to a consensus about whether we
call themcures or failures. That ought to be
another day | think to end that one. That is part
of nunber four, | amtalking about.

In nunber five, how does one define
clinical success or failure in a clinical trial of
di abetic foot infections? This will probably only
t ake 30 seconds.

[ Laught er]

Don?

DR PORETZ: Well, for the soft tissue
i nfections you can know failure quickly. For the
bone infections you are right, it may take two,
three or four nonths because some of those things
do exacerbate later on. So, soft tissue
infections, you will know fairly soon

DR LEGCETT: Wen we tal k about clinica
success or failure, what do we mean by clinical?
It is only going to be those two or nore synptons
of inflammation. O, is it going to be return of
the function? Is it going to be appearance goes
back to where it was? 1Is it going to be sonme wound

healing? That is sort of what | was trying to get
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at. David?

DR. ARMSTRONG Yes, | would vote rather
strenuously agai nst those other, softer criteria,
strictly because |I think that the thing that is
going to confer success in the long termin terns
of wound healing, in ternms of quality of life,
ot her whatever instrunment you want to apply to
that, has nothing to do with the antibiotic. It
has everything to do with the adjunctive care, as
you heard very eloquently fromall the |ecturers
about off-1oading, debridement, activity
nmodul ation, things of that nature

DR LEGCGETT: Do we require adjunctive
therapy of everyone and then do we make it the sane
for everyone? What kind of |eeway do we give?

DR ARMSTRONG | think we have nore
| eeway here than we would, say, in a wound healing
study where | think the criteria have to be nuch
more stringent. But | think there should be
gui dance on regul ar debridenent of necrotic tissue
on sone regular basis. W saw sone data to suggest
that the nore we debride the better these patients
do. | think that is very true, and | think there
are other data to suggest that too, and | think

there are center effects there too.
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In terms of off-loading, that is also very
important. | don't think we should nandate that
these patients be placed into total contact casts.
Al t hough those are rapidly becom ng what many woul d
call a gold standard based on random zed,
controlled trials, |I think that nost patients with
infections are not going to go into total contact
casts. That is a relative contraindication. But I
think attention to off-1oading, neaning being in a
brace or sonething other than their shoe that
caused the ulcer, that caused the infection in the
first place is very inportant and that should be
stipulated for all of these trials.

DR. LEGGETT: And do we | et everybody use
nornmal saline or do we | et people use whatever the
heck their wound care nurses want to use?

DR. ARMSTRONG | will try this one.
think that as we nove on over these next severa
years we are going to find actually fewer and fewer
centers using just nornmal saline wet to noist
dressings. Wether or not we believe there are any
data to support this, while inportant, | think is
beside the point froma pragmatic standpoint. |
thi nk maybe what we should stipulate is that there

not be any active agents in the dressing that nmay
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be antimcrobial or antiseptic in nature, or
anything in there that may be bi oengi neered like,
say, a cytokine or bioengineered tissue which are
becom ng nore and nore popul ar, dependi ng on where
you go, but sonething that is a passive dressing
rather than a so-called active dressing, and there
are good definitions of that now.

DR. LEGGETT: Al an Cross?

DR CROCSS: | would like to ask Dr.
Berendt, anobng patients who have grade Il or IV
PEDI S cl assifications, what percentage of them may
be expected to have | oss of function? For exanple,
unabl e to anbul at e?

DR. BERENDT: | think that is a difficult
question to answer because you woul d need to know
the other elenents of the prognostic features. So,
the answer is that it doesn't depend just on the
infection. Again, the data fromthe University of
Texas showed quite well that ischemia is a nassive
confounder in terns of the |ikelihood of
anput ati on, so that when you get into severe

i schem a conplicating infection, anputation rates

becone very high. | mean, so it wouldn't be just
about infection or not. So, | amgoing to sort of
duck it in terns of giving you percentages. It
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becomes kind of multi-dimensional really but the
nmor e adverse prognostic factors you notch up,
qui cker you end up with very high percentages of
that group requiring anputation at sone point.

DR. CRCSS: The point | amgetting at is
that it may be possible, on the one hand, to have a
cure of the cellulitis but have a clinical failure
in the sense of what was defined at the outset
about the nunber of people who actually are going
to anputation. On the other hand, it seens |ike we
will have a very difficult tine trying to have an
agreed upon adjunctive therapy since those criteria
for success and failure are even | ooser or nore
difficult to achieve. So, |I think at |east one
thing is totry and come up with a clinically
rel evant, perhaps conposite endpoint over and above
simply a response to the cellulitis.

DR BERENDT: | synpathize with what |
think you are driving at because how can you have
an endpoint that is so easy that you could have
mega-trials on this kind of stuff? | can see where
you are coming from Wether that is sonething
that is going to work for this cormttee in terns
of new drugs which, by definition, are not going to

be put through nega-trials to register them |
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don't know. | like the anbition, but I amnot sure
how it works for here.

DR LEGGETT: Thank you. Ellen?

DR. WALD: It probably goes without
saying, but | amgoing to say it anyway, that the
adj unctive therapy, of course, has to be standard
across all the studies that are done. Watever it
is you decide you want to have done, it really nust
be neticul ously standardi zed across groups within a
study and across all people who are enbarki ng on
st udi es.

DR. PONERS: | think the question we would
ask is are there adjunctive therapies which would
even affect the outcome of just the cellulitis,
|ike raising your foot up? W have all seen people
where that nakes the swelling go down trenendously
regardl ess of the antibiotic. So, those kinds of
things, it would seem would need to be
st andar di zed across the arms.

DR. LEGGETT: Agreed. G ro?

DR SUMAYA: A question froma pediatric
m nd set, but as you are |looking for the clinica
outconmes, | realize the adjunctive type of
nodal ities that are used are inportant and a

uni form assessnment of that, and the type of drugs
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you are assessing, and realizing that this is a

| ong- standi ng problemwi th ischem a and neuropat hy
in the nore severe patients, where does the

gl ycemic control fit into the assessnment of that?

I amassuming that if they are wildly out of

control they are not going to be doing as well. s
that assunption not correct?

DR. PONERS: The problemis it is very
circular. Having a bad infection makes your
gl ycem a get out of control. Having your glycenia
out of control is a risk factor for getting an
infection. How one sorts that out, using that as
an endpoint in a trial, is very tricky.

DR. SUMAYA: But does it need to be
assessed at |east?

DR SORETH: Yes, it needs to be assessed,
and we are at such a basic | evel of data capture
that we cannot even say across different drug
devel opnment prograns that have this as an
i ndi cati on what the underlying glycenmc control was
in any given program because, if it was captured,
it wasn't put on the case report formso you can't
even tell, treatment versus control group, what
that information was.

DR LEGCETT: A couple of points | would
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194
like to bring up that sort of tie in with this
clinical success or failure, what do we do in the
person that we want to enter into the trial--this
is the osteo/not osteo--who has had sone bone
debrided? So, now the podiatrist or the orthopedic
surgeon tells ne he has bl eeding bone and there is
no osteo, what do we do about that, David? So he
had a bi opsy and the biopsy is negative?

DR ARMSTRONG And that raises another
issue. Oten this can be a quasi-excisional biopsy
because we are tal king about small bones. Oten
those snmall bones are the sane thing that caused
the ulcer in the first place. So, the clinician,
when he or she is in the operating room may say,
well, 1 want to do sonething that may help cure
this area of pressure as well as help cure this
infection. | think if you renove all of the bone
and you have a margin, | think it is fairly
standard to take a bi opsy of the residuum of, say,
a metatarsus, for instance. Then, that person
cannot be considered to have osteonyelitis.

DR LEGCETT: Going back to Dr. Norden's
hypot heti cal thing, you made the point--if I
understood this right--that there may be nultiple

| esions but you should select one study lesion. |
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don't know how that fits in with what the FDA or
ot her peopl e are sayi ng because | can envi sage a
couple of different ulcers, one of which inproves
and the other doesn't. So, do you count themall,
and how does that get factored in, in terns of
success or failure? Joan?

DR. HILTON. It is actually possible to
study nore than one within a patient as |ong as you
use | ongitudinal nodels that account for that.

DR PONERS: | think what we are worried
about here is getting back to sonething Dr.
Armstrong said earlier, the difference between
heal i ng an open wound versus healing the signs and
symptons of the active infection. |In that case, it
probably doesn't matter how nany hol es you have in
your foot. It is the surrounding erythems,
swel ling and those other things that we want to see
go away, not the healing of which hole.

DR LEGCETT: But that is what | am
saying. Under your foot netatarsal the erythema
gets better but on the dorsum your unrecogni zed
tendinitis, that doesn't get better

DR. PONERS: | think though since we are
tal ki ng about system cally adm nistered drugs, one

woul d have to consider that failure because the
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drug is going to all of those sites.

DR. LEGGETT: So, the drug company is
going to have to give us data about each particul ar
lesion. Did | interpret what you were saying,
Carl ?

DR NORDEN: Fine.

DR PORETZ: Can | just ask one question?
I was very surprised to find out that there are
only three drugs that are approved for diabetic
foot infections, of which one drug is not even on
the market anynore. Those drugs are approved for
di abetic foot infections including contiguous
osteonyelitis?

DR. PO/ERS: No.

DR PORETZ: So, tissue diabetic
i nfections?

DR PONERS: Yes. There is a caveat to
that though. Well, let ne nake one correction
Trovafloxacin is still on the nmarket.

DR. PORETZ: It is not being used.

DR PONERS: | know it is not being used
but it is still on the narket. But one of the
issues is there are a nunber of drugs that have
been studied for conplicated skin and soft tissue

infections. The question is how nany have actually
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| ooked at the specific subset of people with

di abetes and foot infections? That is what David
showed, that there is a nuch snaller subset | ooking
at that group of people.

One of the things that we are trying to
get at too is could we actually, in terns of what
we tal ked about for stream ine drug devel opnment,
| ook at an overall complicated skin and soft tissue
infection trial and then exam ne a subset of people
that have di abetic foot infections within that
trial so we wouldn't require separate trials across
the board for this as well?

DR LEGCETT: Any other comments about
this? | don't think we are going to get much
further today.

DR COX: | just want to thank everyone on
the committee. | think we got a |lot of very
hel pful discussion and a | ot of very hel pful advice
today, hel ping us navigate through sone of the
chal l enges here in clinical trial design for
di abetic foot infections. So, ny thanks to
everyone for the discussions and advi ce today.

DR LEGGETT: Geat. So, 8:30 tonorrow.

[ Wher eupon, at 5:40 p.m, the proceedings

were recessed, to resunme on Wednesday, October 29,
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