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PROCEEDI NGS
Call to Order and Openi ng Renarks

DR LEGGETT: Good norning. Today we are
gathered to discuss issues related to
clinical-trial design and analysis in studying
bacterem a due to Staphyl ococcus aureus as well as
i ssues related to clinical-trial design or analysis
in studying catheter-rel ated bactereni a.

It is going to be, | hope, not a terribly
eventful day but eventful, nonetheless. | think
that the problemthat we are faced with, as
clinicians, | faced on Friday when | was asked to
see two patients, one a recently end-stage
renal - di sease patient with di abetes who has had
three MRSA henodi al ysis catheter infections since
July when she started dialysis requiring the
renoval of the catheter and, at the sane time, was
called to see a patient because they had
Gram positive cocci in clusters fromtheir one of
two blood cultures and it turned out to be
coagul at e-negati ve Staph and who cared

So | think that is going to be sort of the
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crux of a lot of the problens today.

To get started, why don't we go around the
tabl e and have everyone introduce thensel ves.

DR MAXWELL: |'mCelia Maxwell, the
Assistant Vice President for Health Sciences at
Howard University, an adult infectious diseases
speci al i st.

DR. BRADLEY: | am John Bradley, Pediatric
I nfectious Diseases, fromChildren's Hospital in
San Di ego.

DR OHL: Chris Ohl, Section on Infectious
D seases, Wake Forest University School of
Medi ci ne.

DR HILTON: Joan Hilton. | amon the
Bi ostatistics Faculty at University of California,
San Franci sco.

DR. MJURRAY: Pat Murray, Director of
M crobi ology at the NIH Clinical Center.

DR RELLER Barth Reller, Division of
Infectious Di seases and International Health and
Director of Cinical Mcrobiology, Duke University

Medi cal Center.
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1 DR LEGGETT: Jim Leggett, Infectious
2 Di seases, Providence Portland Medi cal Center and

3 the Oregon Health and Sciences University.

4 DR. CRCSS: Al an Cross, Center for Vaccine

5 Devel oprent, University of Maryl and.
6 DR. FLEM NG Thomas Fl em ng, Departnent

7 of Biostatistics, University of Washi ngton.

8 DR. MALDONADO. Sam Mal donado, d obal

9 Regul atory Affairs, Johnson & Johnson. | amthe
10 i ndustry representative to this conmittee.
11 DR. PATTERSON: Jan Patterson, Medicine
12 I nfectious Diseases, University of Texas Health

13 Sci ence Center, San Antoni o and Sout h Texas

14  Veterans Heal thcare System

15 DR THEI LMAN: Nat han Theil man, Divi sion

16 of Infectious Diseases and |International Health,
17 Duke University Medical Center.
18 DR PORETZ: Donald Poretz, |nfectious

19 Di seases in Fairfax, Virginia.

20 DR. NAMBI AR:  Sumat hi Nanbi ar, Division of

21 Anti-Infective Drug Products, FDA.

22 DR. SORBELLO  Fred Sorbell o, Mdical
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O ficer, FDA

DR. PONERS: John Powers, Lead Medica
Oficer for Antimcrobial Drug Devel opnent and
Resi stance Initiatives in CDE |V at FDA.

DR. SORETH. Good norning. | am Janice
Soreth, the Division Director for Anti-Infectives.
Let nme take the opportunity to introduce in
absentia our Office Director, Dr. Mark Col dberger,
who is on his way. But another person who is
actually here and who directs a sister division,
that of Special Pathogens and | mrunol ogi ¢ Drugs
whi ch al so regul ates anti biotic devel opnent. That
woul d be Dr. Renata Al brecht who sits behind ne
her e.

M5. JAIN: | am Shalini Jain, Executive
Secretary for the Anti-Infective Drugs Advisory
Conmittee.

Conflict of Interest Statemnent

M5. JAIN. Before we begin the neeting,
need to read a conflict-of-interest statenent. The
fol |l owi ng announcenent addresses the issue of

conflict of interest issues associated with this
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meeting and is nade a part of the record to
precl ude even the appearance of such.

Based on the agenda, it has been
determined that the topics of today's neeting are
i ssues of broad applicability and there are no
products being approved. Unlike issues before a
conmittee in which a particular product is
di scussed, issues of broader applicability involve
many i ndustrial sponsors in academ c institutions.

Al'l Special Governnent Enpl oyees have been
screened for their financial interests as they may
apply to the general topics at hand. To determ ne
if any conflict of interest existed, the agency has
reviewed the agenda and all rel evant financi al
interests as reported by the neeting participants.

The Food and Drug Administration has
granted general -matters waivers to the Specia
Gover nment Enpl oyees participating in this neeting
who require a waiver until Title 18 United States
Code Section 208. A copy of waiver statenents may
be obtained by submtted a witten request to the

agency's Freedom of Information Ofice, Room 12A-30
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of the Parkl awn Buil di ng.

Because general topics inmpact so nmany
entities, it is not practical to recite al
potential conflicts of interest as they may apply
to each nenber, consultant and guest speaker. FDA
acknow edges that there may be potential conflicts
of interest but, because of the general nature of
the di scussions before the conmttee, these
potential conflicts are mtigated.

Wth respect to FDA's invited industry
representative, we would like to disclose that Dr.
Sanuel Mal donado is participating in this neeting
as a non-voting industry representative acting on
behal f of regulated industry. Dr. Ml donado's role
on this conmmittee is to represent industry
interests in general and not any one particul ar
company. Dr. Mal donado is enpl oyed by Johnson &
Johnson.

In the event that the discussions involve
any other products or firnms not already on the
agenda for which FDA participants has a financi al

interest, the participants' involvenent and their
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11
exclusion will be noted for the record.

Wth respect to all other participants, we
ask, in the interest of fairness, that all persons
maki ng statenents or presentations disclose any
current or previous financial involvenment with any
firmwhose products they may wi sh to comrent upon

Thank you.

DR. LEGGETT: Janice, would you like to
start?

Openi ng Conment s

DR. SORETH. Good norning, Dr. Leggett and
speci al thanks for the academ c quarter this
nmor ni ng, nmenbers of the advisory conmittee, FDA and
i ndustry col | eagues and ot her nenbers of the
audi ence.

(Slide.)

I would like to begin today's tal ks by
telling you what we are going to tal k about today
followed by actually tal king about it, then
summari zi ng what we already told you as a segue to
the discussion. | promse we will finish before

nm dni ght .
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This is the story of blood and gui dance
going a bit bad, that of bacterem a as an
i ndi cati on.

(Slide.)

| amgoing to take us first through the
District of Colunbia, Rockville and White QGak--you
wi Il understand what | nmean in just a
monent --foll owed by a tour, very briefly, of
Hol | ywood, the Washi ngton Redskins, the NHL
| ockout, Monday norning quarterbacki ng--that woul d
be the di scussion period--and wapping up with
credits. | promse you | have not yet |ost ny
m nd.

(Slide.)

We are back in the District of Col unbia.
It is pre-1965. | amin second grade. W have
been tal ki ng about bacterem a, sepsis, bacteremc
sepsis, septicema, primary bacterenmi a and
secondary bacterenia for a long, long tine, ever
since the FDA was solely located in the District.

As far as the Org chart goes back then,

and this is all oral history, we were the Bureau of

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (12 of 368) [10/27/2004 1:13:38 PM]

12



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

13

Bi ol ogi cal and Physical Sciences, the Division of
Phar macol ogy and we were a branch, | think, of
Antibiotics. As | said, ny know edge of this era
is entirely derivative.

(Slide.)

Let's fast-forward to Rockville of the
'70s and the '80s where the | anguage for bacterem a
and septicem a began to make it into package
inserts. We will hear nore about this historical
framework and its details through to the 1990s and
the present fromDr. Fred Sorbello this norning.

The Org chart was changing. W were
becomi ng the Bureau of Biological and Physical
Sci ences, Division of Pharmacol ogy to the Bureau of
Drugs and Biologics, Division of Anti-Infective
and, finally, the Center for Drug Eval uation and
Research. | realize only now | forgot to put
Crystal City on there because, once we went from
the District, we went to Crystal Gty whichis in
Virginia and then, ultimately, to Rockville and
Gai t hershurg, which is where we are now.

The Divi sion was norphing at the sane
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1 time. It was growing. Back in the '70s and ' 80s,

2 we were the Division of Anti-Infectives. W were

3 one entity that took care of regul ation of
4 antibiotics, anti-infectives, anti-parasitics,
5 topical antiseptics, dernatol ogics,

6 opht hal nol ogi ¢cs, anti-fungals, T.B. drugs and

7 antivirals. | amsure | left sonething out. Let

8 me know at the break

9 There was a split, then, that happened in

10 the latter '80s. | think it was about '88 when the

11 devel opment of H V therapies took off, as it
12 should. So we split and becane the Division of

13 Antiviral Drugs as well as the Division of

14 Anti-Infectives. The Antiviral therapies together

15 with the Antifungals and the TB drugs, then, went

16 to the Division of Antivirals.

17 This is the late '80's, early '90's.
18 (Slide.)
19 By the time we hit mid-'90's, nmaybe about

20 1996, we, as two divisions, were |arge again.

21 Portfolios were growing. So we decided to norph at

22 that point into a third division. So the
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15
U-Division, as | like to call it, of
Anti-Infectives then becanme Anti-Infectives,
Antivirals and Special Pathogens and | nmmunol ogi c
Drug Products directed by Dr. Renata Al brecht.

The portfolio fromAnti-Infectives of
qui nol ones split off to Special Pathogens. |
believe chronic fatigue and Al DS wasting type of
drugs and transpl ant products and antifungal s and
antiparasitics also went to Special Pathogens.

So we are now three divisions under the
| eadership of Dr. Mark Gol dberger. It is
pertinent--the background is pertinent to today
because the topics really touch all of us within
the office and particularly Anti-Infectives and
Speci al Pat hogens. W need to be careful as we
wite the nmusic that we sing fromthe sane sheet of
musi c.

I think nore on the history of what we
have struggled with as a word, bacteremni a,
septicem a, will be discussed |ater today not only
by Dr. Fred Sorbello but also, in terns of

clinical-trial design considerations by Dr. John
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Powers, by Dr. Janice Pohlnman as well as Dr.
Sumat hi Nanbi ar .

(Slide.)

As to the future, we are noving in 2005,
we are told, to Wiite OGak. Shalini, correct ne if
I amwong, but | think all that AC neetings wll
take place there.

M5. JAIN. Actually no. They won't be
able to actually accombpdate the size.

DR SORETH. Wbnderful. Okay. To be
determned later. Shalini was just saying that we
won't necessarily have the AC neetings at Wite
QGak. It is our conbined canpus, a dreamthat we
have nmai ntained at FDA for a long, long tine. Somne
woul d say a ni ghtnmare, but whatever. It is off
New Hanpshire around the Beltway for
Washi ngt oni ans.

This is the | aboratory building. Cur
building is off to that side. | ama little
chal  enged directionally. | would submt to you
that we sincerely hope to have the guidance in this

arena tucked away by the tine we nove to Wite Qak.
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1 So, see, we have a chall enge.

2 (Slide.)
3 Hol | ywood, where we are told nothing is
4  inpossible, where every scientist should renove the

5 word "inpossible" fromhis lexicon. Christopher

6 Reeve. Nothing is inpossible.
7 (Slide.)

8 Except maybe when it cones to the

9 br eakdown of skin, invasion of the blood stream and

10 infection of the patient followed by cardiac

11 arrest, heart failure, coma and death, for Supernan

12 was no match for a bl oodstream i nfection

13 (Slide.)

14 I think our nmeeting today will highlight

15 that it takes extraordinary individuals to

16 recogni ze that investnent and effort in the

17 di scovery of new antibiotics and in the treatnents
18 for serious infections, |ike Staphyl ococcus aureus

19 bacteremia, are indeed worth it in the long run

20 And | know that sone of these extraordinary

21 individuals are in this roomtoday.

22 They are prescribing physicians. They are
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academici ans. They are industry col |l eagues. They
are FDA coll eagues. They are support staff all of
whom have, at heart, the sane m ssion

(Slide.)

So what do the Skins have to do with this?
Wel |, you have to ask yourself the question what do
Joe G bbs, who is the Head Coach of the WAshi ngton
Redski ns, and the FDA have in common? | will
preface my comrents by saying | ama die-hard
Eagles fan but it is not why | say this.

Just like Joe G bbs, we thought we had put
all the right pieces together on the teamwith the
catheter-rel ated bl ood-streaminfecti on gui dance.
That is 1999 and Dr. Janice Pohlman will tell us a
| ot nore about that l|ater today. And, just |ike
Joe G bbs, we watched as the nonster just wouldn't
get up.

(Slide.)

W discussed the catheter-rel ated
bl ood-stream i nfection gui dance hereafter known as
CRBSI at a 1999 advisory committee neeting. Most

of you were probably not here then because we had a
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different cormittee there. But | know Dr. Barth
Reller was there. The U S stats would tell us
that roughly there are 200,000 or 400, 000 epi sodes
per year. W should be able to study it.

Mortality attributable somewhere between
10, 25 percent; we thought a definable case
definition--we thought. Lo and behold, sponsors,
many of them now tell us there are nunerous
reasons why they have hit the boards. But | would
ask, don't blane it on ny heart; blame it on ny
yout h.

(Slide.)

The NHL | ockout is pertinent here because
success, beyond being tied to this year's salary
cap, is determ ned not by knowi ng where the puck
is, rather knowi ng where the puck is going to be,
which is sonetimes, maybe often, unpredictable
which is probably why they don't want a salary cap
inthe first place. But the increasing incidence
of Staph aureus bacterem a paralleled by a rise in
infective endocarditis, | think, foreshadows where

maj or players need to position thenselves to wn,
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1 to develop effective therapi es whose risk/benefit

2 ratio we think we understand so that, ultimately,

3 patients and their prescribing physicians can
4 benefit fromthis.

5 (Slide.)

6 The issues for discussion are nany.
7 John Powers will cover these in great detail

8 have nade some excerpts and highlights fromhis

9 talk that will cone later today. But | want you to

10 bear themin mnd as you go through today's

11 di scussions and talks. Should primary bacterenia
12 due to Staph aureus, PBSA, be an indication? And

13 what exactly would a heal thy devel opnent program

14 | ook I'ike? What patient popul ati ons woul d be
15 i ncluded in such a progranf
16 And, just as inportantly, would there be

17 popul ati ons that shoul d be excl uded, because we are

18 not really sure they have an infection? Do they

19 have a lab finding? Should endocarditis due to
20 St aph aureus be a separate indication?

21 (Slide.)

22 More issues for discussion. Should we
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grant a separate catheter-rel ated bl ood-stream
infection indication in its ow right? Does it
have merit? Does it lack nmerit? O, do we fold it
into a nore general clinical-trial experience and
product |abel under the rubric of primry
bacterem a due to Staph aureus or under the rubric
of conplicated skin infections?

If we go the separate way, what additiona
i nformati on woul d you suggest be collected before,
or while, treating other serious Staph aureus
i nfections?

(Slide.)

Finally, what role do preclinical and
early clinical studies play in setting the stage
for faster, larger clinical trials? W are
cogni zant of the fact that, in many ways, in drug
devel opment, as in life, tine and noney are our
enem es. W sweat the small stuff and we ask you
today to do the sane.

How many positive bl ood cultures are
required prior to entry into a primary bacterem a

due to Staph aureus clinical trial?
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(Slide.)

Last, screening patients for adm ssion
into these clinical trials appears to be
conplicated. Do you have any thoughts or advice
for us as to a general approach?

(Slide.)

I would like to thank Shalini Jain, our
Exec Sec contact and organi zer for today's meeting
who answer ed nunerous phone calls, E-mails and
cell -phone calls way |ater than anyone shoul d have
made them nyself included; our Office Director,
Mar k Gol dberger; John Powers; Ed Cox: and Leo Chan;
and, at the Division |level, ny ever supportive
reliable deputy, Lilian Gavrilovich and nenbers of
the division, Sumathi Nanbiar, Janice Pohl man and
Fred Sorbell o.

I will stop there and turn the podi um back
over to Dr. Leggett.

DR LEGCETT: Thank you.

Let's move on to the Regulatory History of
Bacterem a I ndications which will be done by Dr.

Sor bel | o.
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Regul atory Hi story of Bacterenia |ndications

DR. SORBELLO Good nmorning. | am Fred
Sorbel l o, Medical Oficer at the Division of
Anti-Infective Drug Products at FDA.

(Slide.)

My presentation today will focus on the
regul atory history of bacterenia and sonme of the
early regulatory history of catheter-rel ated
bl ood-stream infections as | abel ed bl ood-stream
i nfection indications.

(Slide.)

I wanted to start with an historical tinme
line to help to focus a little bit on the history
of the devel opnent of this whole issue froma
regul atory perspective. It really began prior to
1992, 1993. As Dr. Soreth had described, there
were various types of term nology that were being
used in the setting of |abeling for blood-stream
i nfections.

In 1992, the FDA devel oped a docunent
called Points to Consider. This was a very

i mportant docurment because it was designed to
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assi st investigators on howto formul ate

drug-devel opnent plans for infective agents. Since
that tinme, there have been several anti-infective
drug advisory comittee neeting where the issue has
been di scussed, including 1993, 1998 and 1999 and,
obvi ously, at the neeting today.

(Slide.)

Just to give you a little bit of a
perspective on the term nol ogy that has been used
for blood-streaminfections in antinicrobial,
just have a chart to kind of conpare the historica
term nol ogy versus what is used currently.

H storically, labels would include terms such as
bacterem a or septicem a or bacterem a/septicem a,
bacterial septicem a or septicenm a (including
bacterenia.)

Today, what is used currently is
term nology that is in accordance with the Points
to Consider docunent which is basically
site-specific indications with bacterenia included
if bacteremic patients were involved and assessed

adequately within the particular trials.
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To give you a little nore perspective on
the | abeling indications prior to 1992, 1993, the
terns "bacterem a" and "septicem a" were those that
were used nost commonly. These were defined as
i nfections that were acconpani ed by certain types
of laboratory criteria.

Bacteremia related to the evidence of one
positive blood culture, septicema with two
positive blood cultures. It is inportant to note
that, at that time, there were no specific
clinical-trial protocols that were really rel evant
to those indications. The data was derived by
pooling data on bacterenic patients fromtrials
that involved different sites of infection; for
exanple, trials that m ght have | ooked at pneunoni a
or urinary-tract infections where bacterenic
patients may have been enroll ed.

Al'so the clinical context was bit varied
in that patients with either transient bacterem as
or, as | nentioned, bacterem as where there may be
an identifiable focus or even bacterenias of

unknown origin could have been included anpngst
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thi s pool ed dat a.

(Slide.)

1992, Points to Consider, a very critica
docunent that was devel oped. Again, it did contain
rel evant information on the agency's perspective on
specific indications for anti-infective drugs. It
really was an attenpt to recognize that different
types of infections had different pathophysi ol ogy.

The way | abel ed i ndications were indicated
was they were referred to as the treatnment of an
infection at a specific body site due to a
speci fied susceptible nmcroorgani sm
Dr ug- devel opnent gui delines were provided with the
docunent so that accurate information could be
conplied on both the efficacy and safety of the
drug and that information could | ater be descri bed
i n product |abeling.

(Slide.)

The 1993 Anti-Infective Drug Advisory
Comm ttee focused a bit on this issue of bacterenia
in the setting of two issues. Nunber one, the

consensus docunent devel oped by the Anmerican
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Col | ege of Chest Physicians and the Society of
Critical Care Medicine where definitions were
publ i shed regardi ng terns such as sepsis and
multi-organ failure. In addition, a pharmaceutica
sponsor had proposed a new indication termned
bacterem c sepsis in an attenpt to try to both add
sonme specificity and clarify sonme of the previous
term nology in order to do a particul ar
drug-devel opnment study. The definition of
bacterem ¢ sepsis included sone of the materia
fromthe consensus docunent.

(Slide.)

Just to review briefly the
consensus-docunent definitions, infection was
descri bed as a mcrobial phenonenon characterized
by an inflamuatory response to the presence of
m croorgani sns or the invasion or normally sterile
host tissue by those organisns.

Bacterem a was defined as a | aboratory
finding associated with the presence of viable
bacteremia in the blood. The system c inflanmatory

response was a response that can occur with a
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1 mul titude of clinical entities and it was basically

2 mani fested by two or nmore of the criteria that were

3 |isted which was tenperature greater than 30

4 degrees C or less than 36 degrees C, an el evated

5 heart rate of greater than 90 beats per mnute,

6 respiratory rate greater than 20 beats per mnute

7 or a PA-CO2 of |less than 32, an elevated white

8 count of 12,000 or a | ow white-bl ood count of |ess

9 than 4,000 or 10 percent bands.

10 Sepsis, then, was defined as an infected

11 patient who exhibited a system c inflammatory
12 response.

13 (Slide.)

14 This is a Venn di agram which is adapted

15 fromthe paper in Critical Care Mdicine which

16 descri bed the consensus docunent in the

17 definitions. But it was an attenpt to try to show

18 how sone of these concepts nerge, again

19 illustrating that there is a large focus of

20 i nfected patients and some of those patients wll

21 exhibit a systemc inflammatory response syndrone.

22 Those that do are considered septic.
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Bacterem a essentially refers to the
| aboratory finding of bacteremia in a bl ood
culture. Again, just keep in nind that there can
be other non-infectious causes that can produce a
system c inflammatory response includi ng burns,

i schem a, pancreatitis and others.

(Slide.)

So, getting back to bacteremc sepsis with
the consensus definitions and concepts in m nd,
bacterenm c sepsis was defined at the tinme as SIRS
system c inflammatory response syndrone, due to an
infection that was associated with positive bl ood
cul tures but was without hypotension, hypoperfusion
or any evidence of organ dysfunction

The definition inplied, but it didn't
state, that the patient would have an identifiable
focus of infection. Now, when this concept was
di scussed by the 1993 Anti-Infective Drug Advisory
Committee, there were a nunber of issues that were
reviewed. | amjust going to nention some of them
here at this point.

One is bacterenmic sepsis really a
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1 clinically meaningful entity. Could we, really,
2 a clinical basis, identify patients who had that
3 entity. Nunber two, there were concerns that the

4 popul ati on woul d be rather heterogeneous because

5 you m ght be | ooking at patients with different

6 types of underlying diseases, different states of

7 i mmunosuppr essi on, i mmunoconpetence, for instance.
8 Positive blood cultures; it was certainly
9 felt that they do add confirmation and specificity

10 in identifying an infecting organi smbut there was

11 some di scussi on about whet her positive bl ood
12 cultures could, in some way, be a marker of

13 pr ognosi s.

14 Anot her issue was the efficacy of a drug
15 in treating a blood-streaminfection and whether it

16 woul d be possible to extrapolate the efficacy in

17 clearing a blood-streaminfection to being

18 conparabl e effective in treating an infection that

19 is, for exanple, deep within a certain body tissue

20 or site that mght be the source for that
21 bact erem a.

22 (Slide.)
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So, anpbngst the discussion at the tine in
1993, it was felt that the terns bacterem a and
septicem a as had been used | acked specificity of
definition. Again, there were concerns about the
patient popul ations that would be studied. There
wer e concerns about the whol e concept of pooling
data fromvarious sites of origin, effective origin
for bacteremi as and, lastly, whether or not it
woul d be possible on a clinical basis to actually
identify a person who had sepsis infection with a
system c inflammatory response who woul d have a
positive blood culture versus those who woul d have
clinical findings w thout a positive blood culture,
was it really clinically meaningful and could it be
identified on the clinical basis.

(Slide.)

The recomendati ons fromthe
Anti-Infective Drug Advisory Committee at the tine
in '93 was, again, to focus labeling related to the
site of infection, site-specific |abeling as had
been described through the Points to Consider

Docurent and then including bacterem a within that
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context if it was applicable rather than using
terns such as bacterem a or bacterenic sepsis.

(Slide.)

Now over the followi ng five years, there
were no new drugs that had been approved with the
i ndication of bacterem a. But bacteremia and this
whol e concept of bl ood-streaminfection indications
resurfaced again back in 1998 at the Anti-Infective
Drug Advisory Conmmittee.

In particular, the nmain topic referred to
catheter-rel ated bl ood-streaminfections. The
i ssues that brought the issue up for discussion
i ncluded the observed rising incidence of
bacterem a due to resistant G ampositive bacteria
in particular, the increased incidence that was
noted of intravenous catheter-related bactereni a
and wel|l as bacterem a without an identifiable
focus and the whol e concept of howto really
utilize data frombacterem c patients in order to
anal yze and supplenment clinical-trials data since
there were really no clinical trials directly

devel oped with protocols to | ook at bacterenia
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specifically.

(Slide.)

Regardi ng the issue of bacterem a as an
i ndi cation, the committee reaffirned, again, using
the concept of site-specific |abeling for secondary
bacterem as but al so had sone discussion about the
concept of a primary bacterem a as a potential new
indication and a fair anmpbunt of discussion
focusing, again, on catheter-rel ated bl ood-stream
i nfections, catheter-related bl ood-stream
bacterem as as a focus for future studies and
potentially an area for future drug devel opnent.

(Slide.)

To give some follow up regarding the
conmittee's thoughts on catheter-rel ated
bl ood-stream infections, the issues, again, of the
i ncreased incidence of those types of infections
that were noted, the probl ens of grow ng
antinicrobial resistance and also the linted
antincrobial armanmentariumthat woul d be avail abl e
for treatnent, but also the |ack of the controlled

clinical trials for drug devel opnent for agents to
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treat path-rel ated bl ood-stream i nfections.

There were a number of topics that were
di scussed including issues of what types of
criteria should there be for catheter renoval, what
types of both clinical and microbiologic criteria
shoul d be consi dered, the nunber and the source of
bl ood cultures for this potential indication as
wel |l as what types of | aboratory studies mght be
considered to verify concordance of blood culture
and catheter culture isolates such as DNA subtyping
was di scussed for Staphyl ococcus epi derm dis.

(Slide.)

So, following the Anti-Infective Drug
Advi sory Conmittee neeting in '98, a working group
was formul ated at FDA, the CRBSI Working G oup, and
a draft gui dance was devel oped regardi ng drug
devel opment for catheter-rel ated bl ood-stream
infections. This guidance was then presented the
followi ng year at the 1999 Anti-Infective Drug
Advi sory Conmittee neeting.

(Slide.)

There was extensive di scussi on about the
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draft gui dance and a nunber of issues were
mentioned. | just wanted to point out sone of

t hese di scussion issues because | think they are
very pertinent to today's discussion and a nunber
of themare, as yet, undefined and not clearly
resol ved.

Nunber one was the issue of a heterogenous
pati ent popul ation, again the concept that, |ooking
at catheter-rel ated bl ood-streaminfections you
woul d potentially be |ooking at a | arge popul ation
of patients, different types of underlying
di seases, different types of catheters,
tunnel / non-tunnel, short-ternmlong-term and a
whol e variety of potentially causative
m cr oor gani sns.

Nunber two was the sanmple size that m ght
be required. Again, the thought was it may require
a nunber of patients to screen to actually identify
those who were felt to have a catheter-rel ated
bl ood-streaminfection. |In particular, there were
concerns, and in studies such as this, it would be

inportant to get catheter data, if catheters are
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1 indwelling in the patient and what is nore

2 frequently done is they are just pulled and

3 di scarded without being cultured, the |ack of

4 catheter data may be a limiting finding.

5 The other issue is the concept of doing

6 m crobi ol ogi ¢ evaluation and test-of-cure; is it

7 necessary, what situations would it be necessary

8 and woul d the | ack of test-of-cure nicrodata,

9 again, limt evaluation of this type of a study.
10 There were al so concerns about the |ack of
11 a standardi zed di sease definition for
12 catheter-related bl ood-streaminfection and al so
13 the lack of denpnstrable treatnent effect for
14 certain types of organisns, especially organisns
15 that are low virulence that are associated with
16 skin sites such as coag-negative Staph, Bacillus,
17 Corynebacterium sonme of those types of bacteri a.
18 (Slide.)

19 Anot her main area was the | ack of
20 st andardi zed procedures as to how to manage an
21 infected catheter. It was recognized that there

22 was basically a |ack of standard criteria to
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provi de proof of a catheter infection, should the
types of cultures be catheter-drawn and

peri pheral |y bl ood-drawn bl ood cultures, should it
be based on two blood cultures, should it be based
on quantitative catheter tips, hub cultures. A
nunber of different options were discussed without
any apparent consensus.

The other issue is, in managenent, what
woul d be the criteria to renove the catheter since
it was recogni zed that patients can have different
types of catheters that can be in for different
periods of time and al so you can have different
i nfecting mcroorgani sms as there was sone
di scussi on of organi sms such as Staphyl ococcus
epi derm dis that nay not always require renoval of
the catheter. Again, what types of criteria should
be thought about in trying to address the
cat heter-renmoval issue.

(Slide.)

Last, mcrobiological issues that were
di scussed and | alluded to these a little bit.

Nunber one, the issue of quantitative bl ood
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1 cultures and the fact that they are rather limted
2 in their availability. Mbst hospitals are not able
3 to do quantitative blood cultures and what woul d be

4 sonme other options to take a look at. One that was

5 menti oned was the possibility of |ooking at
6 differential blood-culture time-to-positivity.
7 Agai n, concordance of catheter and

8 bl ood-cul ture isol ates, what type of

9 catheter-related isolates would be felt to be valid
10 and how would it be possible to docunent that there

11 woul d be concordance and, again, certain types of

12 coagul ase-negative Staph woul d probably be

13 organisns where that woul d be an inportant issue.
14 As | alluded to previously the concept of
15 test-of-cure blood cultures; do you need to do a

16 test-of-cure blood culture in soneone who studi ed

17 in the context of the clinical trial for a

18 catheter-rel ated bl ood-streaminfection. [|f the

19 patient is well and stable and doing fine, is that

20 really a requirement or should it be reserved
21 basically as a secondary endpoint for patients

22 where the catheter is retained and they are
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basically treated through

(Slide.)

So, in summary, | have tried to summari ze
for you the regul atory history of bacterenia and
some of the early devel opnental history regarding
catheter-rel ated bl ood-streaminfections. | have
tried to hit on sonme points such as the revisions
and t he changes that have occurred in term nol ogy
that has been used in | abeling, the Points to
Consi der docunent which has the | abel -indication
concept as basically what is enployed currently and
sone of the multiple issues that have been
di scussed at previous Anti-Infective Drug Advisory
Conmittees in attenpting to discuss and grapple
with a lot of the issues about how to study
bacterem a, catheter-related infections and what
some of the appropriate criteria will be.

This afternoon, Dr. Janice Pohlman is
going to provide some additional historical and
current perspectives on catheter-rel ated
bl ood-streaminfections, in nuch greater detai

provide nore recent information to you
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1 Thank you for your attention

2 DR. LEGGETT: Thank you, Dr. Sorbello

3 Questions from Committee

4 Does anyone have any questions? Don?

5 DR. PORETZ: | imagine that the mgjority

6 of these patients are hospitalized but not al

7 them There are certainly plenty of patients who

8 have cul tures obtained on an outpatient basis and

9 are treated on an outpatient basis. But, if a

10 patient is in the hospital, when they are

11 di scharged, the diagnoses are put on the front of
12 the chart and coded. |Is that infornation accurate

13 many tinmes and who has access to that information,

14 and when you are trying to figure out the tota

15 nunber of these patients, is there a central way

16 that information is gathered? Can you explain that

17 me?

18 DR SORBELLO | don't know that there

19 would be a central clearing house or anything for

20 that type of information.
21 DR PORETZ: Does anyone know?

22 DR. SORBELLO | don't know.
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DR. PONERS: Are you asking about |CD9

codes and their use in diagnhosis?

DR PORETZ: Yes, essentially. Were does

that information--does it get entered sonewhere?

DR PONERS: In ternms of for us to use,
the FDA to use?

DR. PORETZ: Central reporting group

DR. PONERS: No; we have actually
gone--Janice, you nmay want to add to this, but we
have actually had to go and actually pay to get
that data from people Iike | arge HMOs and ot her
folks to be able to actually collate that
information. However, the CDC has done sone
studi es on the accuracy or |ack of accuracy with
sone of these diagnoses.

The probably with 1CD9 codes is they are
used for billing and people often code themin
terns of the highest amount that they can bill for
so that the accuracy sometimes is not 100 percent,
certainly not to the level, the specificity, we
would like in ternms of enrolling people in a

clinical trial
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Jani ce, do you want to add sonet hing?

DR. POHLMAN:  You know, | did look into
this and was going to speak to this a little bit in
the afternoon, but | think largely the nunbers that
are in the literature, you know, you get this w de
range--1 tried to | ook for the 1CD9 codes or, |
guess, we are heading towards I1CD10. It is really
hard to--they are not coded specifically for that.
A lot of the nunbers conme from nosoconi a
surveill ance systens that actually nay niss
patients that are treated in an outpatient arena as
sone of these patients don't even get hospitalized
when the bacterenmia is discovered as well as
patients that--sone of the surveillance systens
will just pick up--it depends on how t he hospita
i s doing surveillance on whether or not they are
doing non-critical-care units. It may just be they
are getting critical-care nunbers so the estimtes
are really subject to a lot of variation

DR. LEGGETT: Al an?

DR CRCSS: At one point, the argunents in

the infectious-di sease comunity were really on,
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1 for exanple, the length of therapy for Staph aureus
2 bacterem a based on whet her or not there was either
3 a non-renovable or renovable focus. |t sounds

4 i ke, going through your discussion, that really

5 was never a viable discussion

6 I think if one thinks back on that type of
7 di scussi on, obviously catheter-related infections

8 woul d be a subset of renovable foci. On the other
9 hand, the nonrenovabl e focus woul d enconpass St aph
10 aureus bacterenmia of a nultitude of primary foci,
11 whether it was fromthe skin, the urine or

12 el sewhere.

13 That has never entered into any of the

14 di scussions, it sounds like.

15 DR SORBELLO There had been sone

16 di scussi ons about treatnent although there was not
17 a great focus on duration of treatment. | think

18 part of that was because of the discussion about

19 how do you really nanage the catheter? Wo do you
20 identify and can you identify some type of uniform
21 gui del i nes of who has a catheter renoved, what kind

22 of catheters remamin; is it related to the type of
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organi sm do you treat themdifferently if you keep
the catheter in versus you take the catheter out.

So it had been discussed but | think it
was kind of folded into sone of the other nore
structural constructs of howto really go about
formul ating sone type of, if you could, a uniform
managenent gui deline for catheters.

DR. CRCSS: But, |ooking at the other end
of it, though, of the nonrenovable foci, it sounds
like a discussion of the origin of the bacterem a
seenmed to make a difference in terms of the
recomendations. | don't know whether there is any
data presented at those neetings to actually
support that point of view

DR SORBELLO Not specific data that |
renmenber fromthe transcripts but, again, the
previous Anti-Infective Drug Advisory Committees
felt, overall, that going with site-specific
i ndi cations and then tying the terninol ogy of
bacteremia to an identifiable focus was nost
appropriate for |abeling.

I think part of grappling with
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1 catheter-related infections was there was really no

2 st andardi zed uni form accepted definition of what a

3 catheter-related infection was |et al one best
4 managenent because everybody has sonewhat of a
5 different way to kind of tailor their approach,
6 agai n dependi ng on the organism the type of

7 catheter, the type of patient.

8 So | think treatment is an extrenely

9 i mportant aspect of all this and | think it really

10 folds in as a very inportant aspect of nanagenent.

11 But | think sone of the other constructs of

12 actually how to put the clinical trial together and

13 devel op a popul ati on appeared to be somewhat nore

14 of a priority in the prior discussions.

15 DR LEGGETT: It has al so been a noving

16 target |ooking at the new drugs we have | ooked at

17 that are treating five days for pneunonia, et
18 cetera.
19 chris?

20 DR. OHL: Could you outline how the

21 di scussions went parallel to all of--in this tine

22 line related to endocarditis and di agnosi s of
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1 endocarditis for trials?

2 DR. SORBELLO Actually, there was not

3 much di scussed regardi ng endocarditis at the prior
4 Anti-Infective Drug Advisory Conmittee neetings as
5 far as criteria for a clinical trial, criteria for
6 | abeling. There was not really an in-depth

7  discussion about that.

8 As | say, the '93 Anti-Infective Drug

9 Advi sory Conmittee neeting was basically grappling
10 with the new definitions that were published of how
11 do you define what sepsis is, how do you fit that
12 into the clinical setting and how do you tie that
13 in, then, to the | abeled indications that were used
14 at the tine which were bacterenia and septicem a
15 where there was still a lot of confusion and

16  discussion about whether they are specific enough
17 and appropriate enough for a | abel

18 But there was not really an in-depth

19  discussion about endocarditis as an indication

20 DR LEGGETT: Jan?

21 DR PATTERSON. | wonder if you could

22 clarify for me what we nmean when we say prinary
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bact erem a because, as a hospital epidemn ol ogi st,

i n doi ng nosocomi al infection surveillance, when we
| ook for catheter-related infections, we want to
make sure that there is not another identifiable
site so that it is not a secondary infection

So we call it a catheter-related infection
and sonetinmes we even use the term prinmary
bacteremia. Wth Staph aureus, as clinicians, we
very often find a source, whether it is
endocarditis or an abscess or the catheter. So
am just wondering if you could clarify for ne what
we nean by primary bacterem a versus
cat heter-rel at ed.

DR. SORBELLO The context that those
terns were used in the historical setting was the
primary bacteremia either referred to the patient
with endocarditis or the catheter-related infection
and t hat bacterem as, secondary bacterem as, were
where you had sonme ot her identifiable focus,
whether it was along with the urinary tract or
what ever.

But primary bacteremia in the historica
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sense here was used either in the setting of
endocarditis or catheter-rel ated.

DR LEGGETT: Barth?

DR, RELLER: | have had the great
privilege of actually, | think, being at every one
of the nmeetings that Dr. Sorbello--and the coment
that | wanted to nake was that he has done a
mast erful and accurate capture of the essence of
t hat decade

I think history is very inportant if we
are to learn fromit. And a few additions. Dr.
Cross brought up the question of role of renoval.
In fact, that has been discussed because--not that
the answers are in, but the discussion, because the
recognition that renoval is of varying degrees of
facility in inportance in the outcome but mnust be
consi dered and that was captured here; that is,
whether it is a peripheral catheter, indwelling,
tunnel ed, et cetera, and al so the organi smand the
i nterplay between the organismso that a catheter
that has Candida or Bacillus or a

coagul ase-negative Staph, the actions may be quite
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1 di fferent based on recogni zed out cone.

2 Dr. Ohl's query about endocarditis; one of

3 the hesitancies, the caution, about an indication

4 for catheter-associ ated bacterem a or that the

5 organi sm nakes a huge difference and the

6 recognition that particularly--not exclusively but

7 particularly--with Staph aureus, the specter of

8 endocarditis which is a segue to Dr. Patterson's

9 comment of usually finding a source if the source
10 is endocarditis but also grappling with the reality
11 that | amsure will be nore discussion today when
12 there is Staphyl ococcal bacteremia, is the source

13 endocarditis or is endocarditis a consequence, one

14 of the many consequences, of the bacterem a

15 regardl ess of what the initiating source was.

16 So one gets into a chi cken-egg phenonenon

17 and the organism the source, the relative role of

18 renoval , the kind of intervention, drainage,

19 removal , extirpation in terns of valve repl acenent,

20 that these things are incredibly conplicated.
21 Again, for starting points, as Dr.

22 Sorbello said, | nean it is a very conplicated
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50
history but it is a conplicated topic and he has
really captured the main points. Some of these
other things that have cone up, it is not that they
were ignored during the tinme but it is one of the
reasons that the end concl usi ons were reached at
the different points sequentially because, clearly,
the patient population and the options have al so
evol ved, | nmean whether the patient is
gr anul ocyt openi ¢ and the chenot herapy and the kinds
of catheters and the spectrum or organi sns and the
resi stance mechanism-I| nmean, it is a very
different world in 2004 from 1992

The last thing, very briefly, is | was not
in second grade in 1965 like Janice Soreth. On the
other hand, | was not on the conmittee in 1965
(Laughter.)

DR. LEGGETT: Tom and then John and then,
unl ess there is anything really urgent, let's nove
on.

DR. FLEM NG Fred, back on your Slide 12
I had a foll owup question that was related to

Jan's question. Basically, on Slide 12 is you are
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referring to catheter-related BSI. You have noted
in that second-to-the-last point that we have got
catheter-rel ated bactereni a and bacterema with
unknown sour ce.

It is my understanding that your gui dance
docunent for CRBSI focuses exclusively on the
fornmer while, when we are going to go on this
afternoon and tal k about PBSA, will be inclusive to
both. 1Is that correct?

DR SORBELLO  Yes, because there was
di scussion, actually, at the '98 Anti-Infective
Drug Advisory Committee as to whether sone
proportion of the patients who have an
uni dentifiable focus but have catheters in place
could actually have been catheter-related. So
there was a fair amount of discussion about that
and how to really view them and how to consi der
themwithin the total spectrum

DR LEGGETT: John?

DR. BRADLEY: |n stepping back for a
monent and | ooki ng at sone of the questions that

Dr. Soreth had asked at the very beginning, in
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trying to get a protocol with inclusion and
exclusion criteria that will work, the whol e issue
of the patient who has a fever and | ooks bacteremc
is one that | think is an even nore inportant issue
than drilling down to how many bl ood cul tures
because that defines a small sub-segnent of those
who | ook bacterenic.

Rul e out sepsis is a very comopn admitting
diagnosis in pediatrics, certainly, and probably in
the adult world as well so, to nme, one of the
bi ggest hurdles is to try and figure out empiric
therapy for bactereni c disease, suspect bacteremc
di sease, and then contrast that with how we are
going to define the treatnent, the drugs, the
duration, for docunented infection whether it be
with the catheter in, with the catheter out, with
endocarditis, w thout endocarditis.

So the approach to enpiric therapy, to the
septic patient, | think, is a huge programand, in
the April of 2004 hearing, the details of one of
the pharnmaceutical conpanies trying to study this,

it is clear that we need to further define what
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enpiric operational definitions we can use so that
we can enrich for evaluable patients.

The critical-care community with I.D. and
pul nonary and surgical help made the first attenpt
to define SIRS and the septic patient. They were
unhappy with their definitions. They are in the
process of redefining them Three weeks ago in
Boston, a group of us got together to try and
redefine what is the septic patient because they
all look septic. You just don't know whi ch ones
are actually infected or not.

As you had said, Jim it is a noving
target so those definitions from 1992 have been
changed for adults. W are changing themfor kids.
We are not the only ones that want to study the
septic patient. There are biologics, pressers, al
sorts of other people who are with us in trying to
get our arns around what is this patient and what
is the underlying process and how can we study it.

DR. LEGGETT: Celia?

DR, MAXVELL: Just one brief question on

Slide 16. Wiile | know that a | arge sanpl e-size
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requi renent would be an issue, was there any
specul ation as to what kind of a sanple size you
woul d need to begin to answer the question?

DR SORBELLO An actual nunerical sanple
size was not something that was directly di scussed,
but I think the core issue really regardi ng sanple
size is how do you define a catheter-rel ated
bl ood-streaminfection, what criteria do you need
to nake that identification and, again, if you are
dealing with a clinical study where there may not
be uniformty in capturing catheter data because
catheters are pulled and di scarded wi t hout being
cultured or there are not exit-site cultures done,
et cetera, you are |losing a mjor piece of
information, at |east m crobiologic information,
that is needed to properly do the study.

So | think the size of the sanple really
dovetails with how you define it and what your
criteria are to prove it, that it actually is a
catheter-rel ated bl ood-streaminfection. | think
that tends to restrict the nunber of patients that

can be enroll ed because there are sone rather
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strict mcrobiologic data that needs to be
collected to do that.

DR LEGGETT: Thank you, Dr. Sorbello

Jani ce, before we go on?

DR. SORETH. Just a quick coment to
follow up on Celia's point. | think we are going
to hear nore about this fromthe conpani es who are
going to speak in the Open Public Hearing setting
with regard to their experience with trying to do
the trial, the nunber of patients screened versus
the nunber of patients evaluable as it is, no pun
i ntended, a sticking point for catheter-rel ated
bl ood-streaminfection trials.

DR. LEGGETT: W are now going to hear
fromDr. Nanbiar who is going to talk to us about
the epi dem ol ogy of Staph aureus bactereni a.

Epi dem ol ogy of Staph aureus Bacterem a

DR. NAMBI AR:  Thank you, Dr. Leggett and
good norni ng everybody.

(Slide.)

In the next twenty mnutes or so | wll

briefly discuss sonme salient epideni ol ogy
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characteristics of Staph aureus bacterenmia. The
clinical inmplications of this cumulative

epi dem ol ogi c evidence as it relates to
clinical-trial design will be discussed by Dr. John
Powers in a subsequent presentation.

(Slide.)

Al t hough st aphyl ococci were first
descri bed about 125 years ago by Sir Al exander
Qgston, it continues to evoke i nmense interest and
respect anong nenbers of the medical conmunity both
because of its tendency to cause severe di sease and
its tendency to develop resistance to
anti microbial s.

(Slide.)

Staph aureus is an inportant cause of
bacteremia in hospitals both within and outside the
United States. Data fromthe SCOPE project from
1995 to 1998 showed that Staph aureus was the
second-nost conmmon bl ood-streamisolate and it
caused 16 percent of all hospital-acquired
bact erem as.

Data frompediatric institutions over a
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57
slightly longer tinme period showed that Staph
aureus caused 9 percent of all hospital -acquired
bacteremias. |In a seven-year study froma single
institution in Switzerland which was an acute-care
facility, it was noted that 14 percent of all
bacterem as were caused by Staph aureus.

Linited data is available on the incidence
of comunity-acquired Staph aureus bacteremia. In
a study fromfour netropolitan areas in Connecticut
in 1998, it was noted that the incidence of
communi ty-acqui red Staph aureus bacterem a was
about 17 per 100, 000 persons.

(Slide.)

The increasing incident of Staph aureus
bacteremia is paralleled by an increase in the
i ncident of infective endocarditis due to Staph
aureus. About 25 to 40 percent of native val ue
endocarditis is now caused by Staph aureus. In a
series of 329 patients with infective endocarditis
froma tertiary-care facility, 40 percent of all
endocarditis was caused by Staph aureus and the

frequency of infective endocarditis due to Staph
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aureus increased from 10 percent in 1993 to 68
percent in 1999.

(Slide.)

Wiy is Staph aureus bacterenia different
from ot her causes of bacteremi a? It can present
with a wide spectrumof clinical manifestations
rangi ng fromunconplicated bacterenmia to severe
ful m nant and often fatal disease. Conplications
are comon and are often difficult to identify or
to predict.

Gven its protein manifestations, it is
difficult to standardi ze the extent of diagnostic
procedures. There is significant overlap of
i nfective endocarditis and the two are often
difficult to differentiate clinically. Mrtality
fromthis disease remains high. Additionally, it
poses there issues both related to its devel opnent
of resistance to comon anti m crobials and
uncertainty regarding the opti mum|ength of
t her apy.

(Slide.)

The common risk factors identified for
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St aph aureus bacterem a include the use of

i ntravascul ar catheters, henodi al ysis, intravenous
drug use and the presence of underlying illnesses
such as diabetes nellitus and i munosuppression

(Slide.)

St aph aureus bactereni a has been
classified several different ways in the
literature. It can be classified as community- or
hospital -acquired. It is classified as prinmary or
secondary dependi ng on the absence or presence of
an apparent primary focus of infection. It is
classified as conplicated versus unconplicated
dependi ng on the presence or absence of certain
clinical characteristics.

(Slide.)

Al'though all patients with Staph aureus
bacterem a necessarily have a focus of infection,
it is not always apparent. How often there is an
obvi ous focus of infection depends upon the series
of investigations perforned, the presence or
absence of an intravascul ar catheter, whether the

popul ation consisted primarily or intravenous drug
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uses versus nhon-drug uses, whether the di sease was
acquired in the comunity or in the hospital

On an average, there is no obvious focus
of infection in about 20 percent of cases.

(Slide.)

This is a graph | have taken froma recent

paper by Jensen describing the inportance of focus
identification in patients with Staph aureus
bacteremia. The line in red represents how often
an unknown focus was reported. This is data
compiled from 14 published studies. The line in
bl ue depicts how often intravascul ar catheter was
reported as the focus of infection

So, in the '90s, the two cross and the
frequency of an unknown focus being reported has
significantly decreased while that due to
intravascul ar catheters is on the rise.

(Slide.)

In 1976, Nolan and Beaty reported in a
retrospective study of 105 cases with Staph aureus
bacteremia. This is one of the earlier

descriptions of two fairly distinct clinical
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popul ations, the first group consisting of 63
patients, all of whom had an apparent primary focus
in infection. These patients were nore likely to
have hospital -acquired di sease. They tended to be
older with a mean age of 55 years. They were nore
likely to have significant underlying illnesses.
Secondary foci were less likely and only two out of
the 26 patients with infective endocarditis
bel onged to this group

In the second group of patients, none of
them had an apparent prinmary focus of infection
They were nore likely to have comrunity-acquired
di sease. They were younger with a nean age of 37
years. They were nore likely to use intravenous
drugs, nore likely to have secondary foci and 24
out of the 26 cases of infective endocarditis
bel onged to this group.

(Slide.)

Subsequent studies have al so docunent ed
that patients with comrunity-acquired Staph aureus
bacterema are nore |likely to have an unknown

portal of entry, nore likely to develop netastatic
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62
di sease and have a poorer prognosis. Al of these
most likely reflect the fact that medical attention
is sought later probably after the onset of
bacterem a and before the institution of effective
t her apy.

How often Staph aureus bacteremia is
communi ty-acquired differs between studies
essentially because of differences in definition
Most investigators would classify it to be
community-acquired if a positive culture devel oped
within 48 hours of adm ssion to the hospital
However, other investigators have used | onger
cutoffs of 72 to 96 hours.

Using a 48-hour cutoff to define
communi ty-acquired di sease, Jensen, et al., in
their series of 278 cases of Staph aureus
bacterem a from Denmark noted that just under 50
percent had comunity-acquired di sease.

Anot her inportant factor to consider in
the definition of comunity-acquired Staph aureus
bacteremia is if there was any prior contact with

the healthcare system In the series by Mrin, et
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al., from Connecticut that | referred to earlier,
192 patients had comrunity-acquired di sease and 62
percent of them had sone prior healthcare contact.

(Slide.)

St aph aureus bacteremia is classified as
conplicated versus unconplicated by different
i nvestigators using various definitions. Some
authors would classify it as complicated if a focus
of infection was not identified or it was
non-renovabl e while others would classify
complicated Staph aureus bacteremia if there was
evi dence of netastatic di sease, deep-seated
i nfections or other conplications such as acute
respiratory-distress syndronme, or DI C

In a series of 724 cases described from
Duke University Medical Center, conplicated Staph
aureus bacterem a was defined as the presence of
attributable nortality, evidence of infection
extension or netastasis, enbolic stroke or
recurrent Staph aureus infection within the 12-week
fol |l owup peri od.

The authors noted the follow ng four risk
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factors to predict the presence of conplicated

St aph aureus bacterem a; a positive blood culture
at 48 to 98 hours later; community-acquired

di sease; skin findings such as petechia or
vasculitis suggesting acute systemic infection; and
persistent fever at 72 hours.

(Slide.)

We have al ready heard sone di scussion
about Staph aureus bacterem a and catheters and,
needl ess to say, it is very controversial. Reports
of increasing association of catheters and Staph
aureus bacterem a pertain both to hospital -acquired
and communi ty-acquired di sease and the increasing
association with community-acquired di sease may
just be a reflection of changing nedical practices.

As with everything else | have presented
so far, the definitions, really, vary between
studies. By and large, catheter is usually
consi dered the focus of infection if there is no
evi dence of an alternate source and there is
evidence of inflammtion or infection at the

catheter-insertion site or a catheter-tip culture
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is positive for Staph aureus.

However, in the absence of catheter
m crobi ol ogi ¢ data, either because the catheter was
not renmoved or the catheter was not cultured, it is
often a diagnosis of excl usion.

(Slide.)

Steinberg, et al. reported on the
associ ati on between catheters and Staph aureus
bacteremi a over two tinme periods fromAtlanta. In
the first time period, from 1980 to 1983, they
noted that 25 percent of all hospital -acquired
St aph aureus bacterema were related to the use of
i ntravascul ar devices. There were no docunented
catheter-rel ated communi ty-acquired Staph aureus
bacteremia during this tine period.

However, from 1990 to 1993, they noted
that 56 percent of all hospital -acquired Staph
aur eus bacterem a and 22 percent of
communi ty-acqui red Staph aureus bacterenia were
associated with intravascul ar devi ces.

In a larger series of patients, again from

Duke University Medical Center, it was noted that
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1 about 50 percent of patients with Staph aureus

2 bacterem a had an intravenous catheter as the focus
3 of infection.

4 (Slide.)

5 The incidence of infective endocarditis in
6 patients with Staph aureus bacterem a were really

7 dependi ng upon the patient popul ation studied and

8 the extent of evaluation perforned.

9 Traditionally, the followi ng three bedside
10 criteria, as proposed by Nolan and Beaty, in 1976

11 were used to predict to presence of infective

12 endocarditis in patients with Staph aureus

13 bacterem a, comunity-acquired di sease, the absence

14 of a primary focus of infection and evi dence of
15 nmet astatic di sease. However, subsequent studies
16 have shown that infective endocarditis can occur

17 patients with hospital -acquired disease. It can

18 occur in patients who have an obvious primary focus

19 of infection and can occur in a popul ati on of
20 non- drug users.
21 In a series of 59 patients with Staph

22 aureus infective endocarditis, Fower, et al.

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (66 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

67
reported that 46 percent, in fact, had
hospital -acquired disease. In a series of 76
patients with Staph aureus bacterem a all of whom
were non-1.V.-drug users 59 had an obvious porta
of entry and 13 of these 59 patients had evi dence
of infective endocarditis.

(Slide.)

Infective endocarditis is often missed
based on clinical findings alone. In a ten-year
study fromDenmark, it was noted that endocarditis
was mssed clinically in over half of the 152
pat hol ogi cally confirmed infective endocarditis due
to Staph aureus.

In a prospective series of 103 patients
with Staph aureus bacterem a that was studied, 26
were noted to have infective endocarditis using the
Duke criteria. dinical evidence was, however,
seen in only seven patients, five of whom had
peri pheral enboli and two had new murnurs.
Transesophageal echocardi ogramidentified
vegetations in 22 patients, abscess in two,

perforati on and new regurgitation in one each.
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(Slide.)

Ri sk factors for Staph aureus infective
endocarditis include the presence of native val ue
di sease which historically was associated with
rheumati c heart disease. However, structura
abnornalities such as mtral -val ve prol apse,
degenerative di sease such as aortic-valve sclerosis
and congenital heart disease al so predispose to
devel opment of infective endocarditis.

O her risk factors include the presence of
a prosthetic valve, history of intravenous drug use
or prior infective endocarditis and
communi ty-acquired di sease

(Slide.)

How often patients with Staph aureus
bacteremia will devel op nmetastatic di sease again
varies between studies. On average, about a third
of patients will devel op one or nore netastatic
foci. In a retrospective study of 281 patients
with Staph aureus bacteremia from Switzerland, 27
percent devel oped netastatic disease. Conmon sites

i ncluded the joints, kidneys, nervous system skin
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and intervertebral disc. Half the patients had
more than one metastatic focus of infection

In a nore recent prospective study of 68
patients published in 2000 by Ri ngberg, et al., and
this was very appropriately titled "To Seek is to
Find." They noted that 53 percent of patients, in
fact, had evidence of metastatic foci. Patients
underwent a fairly extensive evaluation including
one or nore of the follow ng; X-rays,
echocardi ogram bone or | eukocyte scintigraphy.

(Slide.)

Ri sk factors for netastatic di sease
i nclude communi ty-acquired bacterenia, prinmary
St aph aureus bacterem a, presence of prosthetic
devi ces including orthopedi c devices, inplantable
pacemakers and defibrillators. The study al so
suggested that persistent bacterem a woul d be an
important risk factor for devel oping netastatic
di sease

Among 104 patients with Staph aureus
bacterem a, 59 percent of patients with a positive

bl ood culture, nore than 24 hours after starting
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1 effective therapy, devel oped netastatic di sease
2 compared to 17 percent w thout sustained
3 bacteren a

4 (Slide.)

5 The two inportant issues that come up in
6 the di scussion of netastatic disease is devel opnent

7 of netastatic disease al ways represent |ack of drug

8 efficacy. |If not, fromwhat tinme point after

9 institution of effective therapy can we al ways

10 attribute it to lack of drug efficacy. And this

11 will come up again in the discussion by Dr. Powers
12 | ater this norning.

13 There is sone evidence in patients with
14 infective endocarditis that suggests that once you
15 institute effective therapy, the rate of enbolic

16 phenonmenon seens to decline. So, in a

17 retrospective study of 207 patients with | eft-sided

18 infective endocarditis, it was noted that the rate

19 of enbolic events decreased from 13 per 1000

20 patient days during the first week of therapy to

21 | ess than 1.2 per thousand patient days after

22  conpletion of the second week of therapy.
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1 However, in ny review of the literature,
2 found there is only limted data avail abl e about

3 inpatients with Staph aureus bactereni a regarding

4 the time to devel opnent of netastatic disease. In

5 a small series of patients, of 39 patients with

6 St aph aureus bacterem a, Libnan, et al., reported

7 that nine devel oped netastatic conplications, one

8 within the first week and eight after the first
9 week of positive blood culture, two of whom

10 devel oped netastatic disease four weeks after
11 institution of therapy.

12 (Slide.)

13 Thi s has already been brought up for

14 di scussion this nmorning; what is the optimum ]| ength

15 of therapy. It really depends on the extent of

16 di sease and the presence of host risk factors.

17 General ly conplicated infections such as infective

18 endocarditis and deep-ti ssue abscesses need
19 prol onged duration of therapy somewhere in the

20 range of four to six weeks.

21 However, the appropriate |length of therapy

22 for patients with unconplicated disease is stil

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (71 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

1 controversial. Some investigators propose 14 days
2 of therapy while others propose |onger duration

3 based on higher conplication rates seen with

4  shorter therapy.

5 (Slide.)

6 Acute systemic conplications such as the
7 acute respiratory distress syndronme, dissem nated

8 i ntravascul ar coagul ati on and septic shock usually
9 occur within the first 48 hours. Mortality in

10 patients with Staph aureus bacteremia in the

11 pre-antibiotic era was as high as 82 percent as

12 reported by Skinner and Keefer in 1942

13 Currently, though, the nortality rates are
14 much lower. They still remain fairly high, between
15 16 to 35 percent. Risk factors for norality

16 include the severity of illness at onset of

17 bacterem a, presence of an unknown source of

18 infection, older age and noneradi cabl e foci
19 About 12 to 15 percent of patients with
20 St aph aureus bacteremia will devel op recurrent

21 di sease. Risk factors for recurrence include the

22 presence of persistent bacterenia, a retained
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i ntravascul ar device and the presence of
noner adi cabl e foci

(Slide.)

So, in sumary, these are sone of the
i mportant chall enges we have identified with Staph
aur eus bacterem a nost of which have a bearing on
the design and conduct of clinical trials.
Clinically, it is classified several ways;
conmmuni ty- versus hospital -acquired, primary versus
secondary, conplicated versus unconplicated. Due
toits overlap with infective endocarditis, there
is often a need for echocardi ographi c eval uation

Because of its propensity to cause
met astatic disease, there is often a need for
ext ensi ve di agnostic procedures and as netastatic
di sease always due to drug effect is still unclear
The association with intravascul ar catheters is
soneti nmes based on stringent |aboratory criteria
but often is a diagnosis of exclusion.

Treat ment issues posed with Staph aureus
bacteremia include the need to initiate enpiric

t herapy given the nature of the disease, the choice
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1 of initial therapy which often is based upon the
2 resi stance patterns in any given institution and

3 the uncertainty regarding the need for short versus

4  long-course therapy.

5 Thank you

6 DR LEGGETT: Thank you, Dr. Nanbiar
7 Questions from Committee

8 DR. LEGGETT: Does anyone have any

9 questions? TonP

10 DR FLEM NG | amtrying to understand

11 the sequel ae for what mght be, in fact, a PBSA

12 cohort. W have seen that there are severa
13 i mportant clinical consequences that you have

14 referred to that are nortality, endocarditis,

15 nmet astatic disease. And the evidence that you have

16 shown, if | amunderstanding it, would suggest that

17 ef fective antim crobial therapies delivered

18 sufficiently early in tinme could have an inportant

19 benefit in reducing the netastatic-di sease rates.

20 Is that also true for the ability to

21 reduce the rate of I.E. and nortality and woul d we

22 be able to see those effects, particularly on
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mortality, by only follow ng a noderate period of
ti me because, as | understand fromthis, a |lot of
the nortality is, in fact, within 30 days.

DR. NAMBI AR.  Even though there is sone
evi dence to suggest that once you institute
appropriate therapy, the likelihood or the risk of
devel opi ng netastatic disease is decreased. |
think what is not clear at this point is is there a
difference if netastatic focus manifests for the
first time in the first week of illness, whether it
mani fests in the second week or in the fourth week,
especially sone netastatic foci |ike bone
infections may not be evident early on

So what is not clear to us, and we are
seeking help fromthe committee, is fromwhat point
on do we attribute it conpletely to lack of drug
efficacy. The other inportant issue that comes up
is this drug that we are going to develop to treat
St aph aureus bacterenia, should it have penetration
to every potential site where Staph aureus can
devel op a focus of infection

DR. FLEM NG Just to follow up on that,
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certainly sone of these events are events that
woul d have been seeded prior to the initiation of
the antimcrobial therapy. Some, however,
presumably will be prevented which | would think
woul d be a nmaj or benefit of such therapy.

So, for infective endocarditis, is it
reasonabl e to presune that we woul d be abl e,
because of this chicken and egg--presumably sone of
this is, in fact, caused by Staph aureus
bacterem a--is it plausible to think that, with
effective therapy, we should be able to detect a
reduction in the incidence cases post-therapy of
I.E.?

DR. NAMBI AR Yes, provided you have done
everything to exclude |.E

DR. FLEM NG Certainly, that woul d nean,
and | follow you on that--that would reduce the
diluting if we have done as nmuch as we could to
exclude cases that are already preexistent.

DR. NAMBIAR | think, in ny
under st andi ng, that would be a fair assunption

DR. LEGGETT: Tom there is the other
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probl em of effective treatment and | osing,
nonet hel ess, because a good proportion of fol ks who
have endocarditis |ose their valve four to six
weeks into therapy when cultures are sterile. So
that just further conplicates that.

Jan?

DR PATTERSON. It was a nice review
just wanted to comment that since that Jensen
review, there has been the energi ng probl em of
community MRSA which has affected the rate of
community Staph aureus in general. Indeed, it does
appear to be a different epidenmiology in terns of
the invasiveness of the infection and the fact that
peopl e may even stay bacterenic on bactericida
therapy for Staph aureus.

So, probably, it is with the PBL talks
that those particular strains have--that woul d
probably be considered a risk factor, | think, for
nmorbidity and nortality as well.

DR LEGCETT: As well as an incentive for
drug conpani es to produce new drugs.

Joan?
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DR HILTON: It seenms to me that, in
trying to decide whether a therapy is effective, it
woul d be great if there is tine to evaluate a
patient's baseline status, then treat, then
eval uate the effective therapy. | am wondering if
there are patients in whomthere is not tine to
eval uate that baseline status that it is inperative
that you start therapy right away.

If there might be a different group of
patients in whomyou actually can take a nunber of
days or whatever tine is needed prior to starting
therapy, | think this leads into clinical-tria
desi gn.

DR NAMBI AR | think that would be an
i ssue because | think, given the nature of the
beast, | don't think we have the luxury of waiting
for a few days before you actually initiate
therapy. |In fact, you are nore likely to have a
situation where nost patients woul d have received
some enpiric therapy, | think like the exanple Dr.
Leggett said. Al that you would know is that

there are Gram positive cocci in clusters.
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1 If you all those risk factors, you are

2 going to assunme it is Staph aureus and, nore than

3 likely, I, as a clinician, wouldn't hold back

4 treatnment. So | think having the [uxury of waiting
5 for sone tine and then evaluating the patient--and,
6 again, the other issue that cones up is how nuch
7 eval uation is good enough. Do you subject every

8 patient to every test that is known because this

9 particul ar organismhas a propensity to seed in

10 multiple sites.

11 So | think part of it is going to be a
12 clinical judgnment issue because | think it is hard

13 to nandate that every patient be subjected to every

14 radi ol ogi ¢ procedure available to detect a

15 potential occult focus.

16 DR LEGGETT: Certainly expensive. Joan,

17 I think part of the problemis we are trying to get

18 at a final comon pat hway, final common

19 denoni nator, and there are nultiple ways to go

20 there. So we oftentines tell our residents to sit

21 tight and don't start antibiotics until you know

22 what is going on
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1 But then there are the other people who
2 are deathly ill that we start right away.

3 Don?

4 DR PORETZ: Just in answer to your

5 question, also, there are significant nedical-lega

6 questions because | have reviewed multiple files

7 and, if you suspect a bacterem a and you don't act

8 onit, and a patient is bacteremc, the
9 medi cal -1 egal repercussions are very, very

10 significant.

11 DR. LEGGETT: As long as the outcone is
12 bad.

13 John?

14 DR. BRADLEY: | was going to nention, as

15 Jan did, that, as we nove forward, |ooking at

16 PVL- positive comunity-acquired MRSA is going to be

17 incredibly inportant because the disease is firmy

18 within pediatrics right now and at the | DSA

19 meetings a week or two ago, the warning was put

out

20 that children get it first and watch out, adults;

21 you are next.

22 The other issue that had to do with
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waiting to start antibiotics, it is the standard of
care right nowin a child who has fever to start
antibiotics while your blood cultures are pending.
In order to go through a hunan research comittee
to present to a parent, nother or father, that we
are w thholding antibiotics and the potenti al

conplications is death | don't think would go over

very well.

DR LEGGETT: Chris?

DR OHL: Just one other conment to add on
that. | think that we are al so discovering that

Staph aureus in its resistance has becone sonewhat
het erogeneous. Mire difficult to predict what and
whom m ght respond to therapy that would thought to
be sufficient based on mcrobiol ogical MC data.
We are still learning on this issue and it will be
some time before that cones to fruition.

DR LEGGETT: Thank you, Dr. Nanbiar. |If
there are no further questions, we will nove on.

Dr. Patrick Murray is nowgoing to talk to
us about M crobiol ogical Considerations in

Di agnosi ng Staph aureus Bacteren a.
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Dr. Murray?
M cr obi ol ogi cal Consi derations
i n Diagnosi ng Staph aureus Bacterenia
DR. MJURRAY: Thank you
(Slide.)
John Powers asked ne if | would give an

overvi ew of the mcrobiology of the issues that we

are discussing today. | notice we are running a
few m nutes overtine. Hopefully, | won't
exacerbate that problem | think that | would be

able to cover this material within the allotted 20
m nutes or so

(Slide.)

VWhat | amgoing to do is divide ny
presentation into three conponents. | wll start
off with an overview of the blood-culture systens
and | think the thene that | want to get across in
that portion of the presentation is that not all
negative cultures are created equally. W tend to
think that a negative culture nmeans really there
are no bacteria there. | think what | can do, when

I finish this presentation, is enphasize where, in
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1 fact, we can go wong and mss the opportunity to

2 det ect organisns in the bl oodstream

3 I will then talk a little bit about

4 interpretation of the culture results and then,

5 finally, the last maybe half of the presentation

6 will be on identification of staphylococci, both

7 the traditional methods for identifying the

8 st aphyl ococci as well as the newer genetic

9 approaches to this.

10 (Slide.)

11 If we start off with an overvi ew of

12 bl ood-cul ture systens, the first thing that we have
13 to do is collect an uncontani nated bl ood sanpl e.

14 Skin antisepsis is pretty well defined, what should
15 be done. The surface to the skin should be cleaned
16 with 70 percent alcohol. It should be allowed to
17 dry, air dry. Then that is followed by either a 2
18 percent tincture of iodine, povidone iodine, or

19 chl or hexadi ne.
20 O the three disinfectants that | just
21 menti oned, the povidone iodine which is

22 traditionally the disinfectant that has been used
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nmost commonly is probably the | east effective and
that is because it needs to be on the skin surface
for about two mnutes for it to kill the bacterenia
that are there.

2 percent tincture of iodine or
chl orhexadi ne both work nuch faster and, for that
sense, it is probably nore effective at |east based
on traditional practices.

The other question that could be raised is
what is considered an acceptable rate of
contam nated bl ood cultures. | would say that
there is no acceptable rate. W don't want to have
contami nated bl ood cultures. But, generally, the
goal of institutions is to keep the contam nation
rate bel ow 3 percent.

In my experience, what we find is that,
al t hough you may have a rate of |less than 3
percent, in certain parts of the hospital, you may
have much hi gher rates. Energency departnents is a
good exanple of that where the contamination rate
can be much hi gher.

I think in any sort of a program  for
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reduci ng contam nated blood cultures, it is
inmportant for the institutions to know where their
probl ens are and address those specifically.

The vol unme of bl ood is the nost inportant
aspect of collecting a successful blood culture.
Most septic patients have | ess than 1 organi sm per
mlliliter of blood, whether that be bacterenia or
fungi, that theme applies. So the nmore bl ood you
collect, the greater the chance of getting a
positive blood culture. There have been a nunber
of studies that have | ooked at that.

Those studies, then, formthe foundation
for the current recomendations that, for an adult
patient between 20 to 30 mlliliters of blood
shoul d be collected for each blood culture and that
vol ume of blood is divided into two or three
bottles. For children and for infants, there is
proportionately | ess blood that would be coll ected.

The dilution of blood in the broth is also
important. The mininumdilutionis a1l to 5 ratio
between the blood to the broth that is in the

culture systens. Now, there are resin nedia that
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are available that allow you to have a nore
concentrated anount of blood in the broth. 1 tend
to think that that is not a good practice. | think
what we want to do is maxim ze the anpunt of growth
mediumthat is available to support the growth of
t he organi sns.

The nunber and timing of cultures really
depends on the type of--1 amal nost afraid to use
the termbacterem a or septicem a right now, so
will use it in a nore generic sense of bacterenia.
The nunber and tinming is really dependent on the
type of infection. |If it is a continuous
infection, and that would be an intravascul ar
infection Iike an infection |ocalized on the heart
valve or on a catheter, then, really, the timng is
not critical because the bacterema will always be
present in the bl oodstream

The key, then, is to collect enough bl ood
to detect to organisns that are there. On the
other hand, if it is a localized focus, say, a lung
or urinary tract or an abscess, then we would

expect that, for nmany of those patients, you are

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (86 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

87
going to have intermttent spillage of organisns
into the blood and so the tim ng beconmes critica
and the nunber of cultures that are collected
becomes criti cal

The recomendations are that two to three
bl ood cul tures should be collected wi thin a 24-hour
period of time. Additional blood cultures really
are not terribly useful unless you are |ooking for
specific fastidi ous organisns.

The nmethods that we use to culture
bacteria and fungi in the bl ood have evol ved over a
nunber of years. The manual nethods, which
consi sted of bottles of nutrient nedia, really have
been repl aced by automated methods today. | think
there are very few | aboratories that would have a
manual net hod where they woul d inocul ate the
bottles and then periodically look at the bottles
to see if there is evidence of microbial growth in
t hose bottl es.

The lysis centrifugation systemis a
techni que where you draw bl ood into a vacuum t ube.

It has a lysine reagent in the tube which |yses
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the blood cells. You concentrate the organi sns by

centrifugation and then you take the pellet and you
inoculate solid nedia with that. The advantage of

that systemis that you can do a quantitative bl ood
cul ture.

The di sadvantage is the |lysine solution
can |l yse sone organisnms that you are interested in.
St aphyl ococcus pneunoni ae i s a good exanpl e of
that. In addition, there is a higher incidence of
contami nation of those cultures because of the
mani pul ati ons.

Most | aboratories today use an autonated
met hod for processing blood cultures. There are
three major players on the market today in the
United States. Each of themare detecting growh
or organisns by the netastatic activity of those
organi snms and that could be the production of
carbon di oxi de, the consunption of oxygen, and both
of those can be detected by sensors or it could be
detected by changes in pressure within the bottles.

Those systens are conparable. There are

subtl e differences between them or anong them
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think each | aboratory has their preference in what
they would like to use but | would say all of those
are superior to the manual nethods that existed
bef or e.

(Slide.)

If we look at the interpretation of the
culture results, the first is the tinme to detect
the positive culture. | could say that nost
positive cultures, probably 90 percent of nore of
the positive cultures that are detected in the
| aboratory are detected within the first 48 hours
of incubation. That is one of the advantages of
the autonmated systens. The nmanual systens took
Il onger in order to detect a positive culture.

Organi sns |i ke Staph aureus, the
Ent er obact eri aceae, betahenol ytic streptococci, al
of those will grow generally within the first 24
hours of incubation. |In contrast, organisns |ike
t he coagul ase-negative staphyl ococci can take nore
than 24 hours on the average before you detect
their growth

So one way of separating those organisns
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just within the laboratory is that if it grows
quickly and it | ooks |ike a staphylococcus there is
a greater chance that that is going to be Staph
aureus conpared with the other staphyl ococci

Cultures are routinely held in
| aboratories five to seven days. There are sone
| aboratories that hold bottles for a shorter period
of time. | think that does conprom se their
success in isolating sone organi sns, particularly
on patients that have been started on antibiotics
before the blood cultures were collected fromthose
patients.

Ext ensi on beyond seven days is generally
unnecessary unl ess you are | ooking for nore
fastidious organi sms such as those that nay cause
subacut e bacterial endocarditis.

The spectrum of organi snms recovered bl ood
cultures, this has been touched on already in one
of the earlier presentations; about 10 to 15
percent of blood-culture bottles--bl ood
cultures--are going to be positive, and they can be

positive in one or both bottles that would be
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The nbst common isol ates are the
coagul ase-negati ve staphyl ococci, Staphyl ococcus
aureus, Escherichia coli, the Enterococci,

Kl ebsiella and Streptococcus pneunoni ae and
probably in that order, although that does vary
fromhospital to hospital depending on your patient
popul ati on.

The key point, though, is the nbst common
organismthat we will see in the |aboratory will be
t he coagul ase-negative staphyl ococci. Mst
i sol ates of Staph aureus, Streptococcus pneunoni ae,
the beta-henol ytic streptococci, Enterococci,

Ent er obact eri aceae, Pseudononas, the G am negative
anaer obes and yeast are going to be significant.

So, if we see those in the blood culture, generally
that is a significant finding.

In contrast, nost isolates of the
coagul ase-negati ve staphyl ococci, Corynebacterium
Pr opi oni bacterium and Bacillus are clinically
insignificant. Each of those are organisns that

can col oni ze the skin surface and contam nate bl ood
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cul tures.

So the important point that | would nake
there is that the coagul ase-negative staphyl ococc
are the nost conmon organi sns we see and al so are
commonly insignificant. 1n contrast, Staph aureus
is the nbst comon significant organismthat we see
but it is--again, we have to be able to
differentiate that fromthe coagul ase-negative
st aphyl ococci .

The other point that | would nake is that
t he coagul ase-negative staphyl ococci do cause
significant infections but al nost always they are
associ ated with either a contam nated |ine or
anot her foreign body that is present in the patient
such as the prosthetic heart valve, prosthetic
joint and so forth.

(Slide.)

Identification of staphylococci has
evol ved over the years and | think, in the |ast
three or four years, we are getting nore
sophisticated and | think, also, offer

opportunities here to help with sonme of the issues
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that are under discussion today.

What | would like to do, though, is to
mention that, for blood cultures, the way we
approach identifying organisns is different from
how we do with other types of cultures. O her
cultures traditionally we are going to have the
organi sns isolated on a plate. W can pick the
col onies, set up the biochem cal test and be able
to identify the organi sns.

Because, in blood cultures, there are so
few organisns in the patient's blood, we are forced
to inoculate the blood into a | arge volunme of broth
and grow the organisns initially in that manner.

So what we are faced with, then, is a bottle with
50 to 100 milliters of broth and blood with the
organi sms present.

Now, we can take those bottles. W can
subcul ture them and the next day pick isolated
col onies and go ahead and do identification tests,
but that is going to introduce a one-day del ay.

So, traditionally, what nost m crobiol ogy

| aboratories attenpt to do are sone rapid tests

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (93 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

94
usi ng procedures where we can concentrate the
organi sms fromthe broth and perform our test that
way.

Now, that subculture plate--traditionally,
m crobiologists will take a plate. They wll
subcul ture the organisns onto the plate. They put
it into an incubator and they don't ook at it
until the next day. 1In fact, if you go and you
take that plate after four to six hours, you can
see growh is present there, growth that you can
use to set up your biochem cal test and identify
your organi sns or set up your antimcrobia
susceptibility test and have the results avail abl e
the next day.

Anot her approach would be to concentrate
the organisns that are in the blood. But, again,
the first approach was to use differentia
centrifugation, a |l owspeed centrifugation, to
renove the erythrocytes that are present and then a
hi gh- speed centrifugation to concentrate the
organism You woul d take that pellet of organisns

and use that to inocul ate your test.
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A different approach to do that is to use
the serumseparator, or clot tube, which are
commercially avail abl e and you centrifuge your
bl ood in that tube. Your blood cells would be
concentrated in the bottom of the tube. The
organi sns, either bacteria or fungi, are
concentrated on the top of the plug that is there
and, above that, would be the rest of the bl ood.

You can renpbve the organisns with a
pi pette and go ahead and set up your test from
that. Now, you can also take the broth, itself,
and set up tests wi thout concentrating the
organi snms. The broth can be used for what | will
talk about in a few mnutes, the FISH test, or
fluorescent in situ hybridization test, can al so
possi bly be used with nol ecul ar probes and | wll
di scuss that also in a few m nutes.

But you need a heavier inoculumfroma
subcul ture plate or froma concentrated pellet of
organi snms to performthe coagul ase test and the
protein-A test. The coagulase test is the ability

of a staphylococcus to clot plasnma, a very sinple
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test. It has been historically used to identify
St aph aureus for many, many, many years.

The recomended plasma that shoul d be used
i s EDTA rabbit plasma, comercially avail able and
readily avail able. The coagul ase enzyne--there are
actually two enzynes that we are interested in.

One is bound to the surface of the bacteria and it
is called, very originally, bound coagul ase al so
referred to as clunping factor. The other one is
freely excreted by the bacteri a.

It makes a different which coagul ase you
are looking at. For the bound coagul ase, you can
use a slide test or a comrercial or |atex
agglutination test to detect the presence of that
coagul ase where the free coagul ase is detected by a
tube test.

Now, |et me explain what each of those
tests are. The slide test--what that neans is you
take your organisnms fromthat pellet or froma
plate. You suspend it in a small drop of water and
then you mx with that the plasma. [|f Staph aureus

is present, the organisns will clunp together and
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it happens within about ten seconds.

Anot her version of this test is comrercia
| at ex-aggl utination test where, on latex particles,
they have inmobilized the antibodies to the bound
coagul ase as well as antibodies to protein-A which
is specific for Staph aureus. |If the |atex
particles clunmp in the presence of the organi sm
then that is considered a definitive positive test
for Staph aureus.

The slide test is positive in about 85
percent of the isolates of Staph aureus. That
percent actually will fall if you don't have a
heavy enough inoculumto be able to performthe
test properly. The latex test has a very good
sensitivity and specificity. 1t approaches 97 to
98 percent sensitive and specific.

There are sone organisns that will give
you a false positive slide test. | have listed
them here on this slide. There are also sone
organisnms that will give you a fal se positive tube
test. The tube test is that you take a tube of

about a half a nmilliliter of plasma. You suspend
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your organismin that and you incubate it for four
to 24 hours.

Al nost all Staph aureus isolates will be
positive within four hours with that test. Sone,

t hough, require extended incubation and you have to
i ncubate them overni ght before you can have a
definitive negative test.

VWhat all this nmeans for the coagul ase test
is that, if the slide test is positive, in general,
you consider that definitive for Staph aureus and
you report that. |If the slide test or |latex test
is negative, then you have to confirmthat negative
reaction with the tube test which would take four
to 24 hours. Again, the protein-Ais just a
variation of the latex agglutination test.

(Slide.)

Genetic probes for Staph aureus; GenProbe
has devel oped the probe they market as AccuProbe
that is used to identify Staph aureus. It is a
si ngl e-stranded DNA probe with a chem | um nescence
| abel on it that is conplenmentary to the ribosonal

RNA in Staph aureus. The advantage of targeting
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ri bosomal RNA is there are about 10,000 copies of
the RNA that is present so you have an inherent
anplification of the test using this approach.

The test inoculumis recomendedly
prepared froma subcultured plate or, again, from
that pellet of the broth. It can be prepared from
a broth culture. The reconmendation by the
manuf acturer is the turbidity has to be a MFarl and
1 standard which is very heavy inocul um for
practical purposes, nuch heavier than what you
woul d see when a blood culture is initially
detected as positive.

The test tine to performthis cell-lysis
hybri di zati on and detection is | ess than one hour.
So this would truly be considered a rapid test.
Marl ow, | ast year, reported that the linit of
detection with seeded bl ood cultures was
approxi mately 10,000 col ony-formng units per
mlliliter with this method. That is at |east
10-fold to 100-fold nore sensitive than the limt
of detection for the blood culture instruments.

In other words, with a seeded study, it
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1 appears that you could use the blood culture broths
2 directly to do this test. | think additional tests
3 have to be perfornmed to confirmthis but if this,

4 in fact, is true, this would be an attractive

5 alternative for identifying Staph aureus rapidly

6 froma blood-culture broth.

7 Still, the way that you can get around the
8 possi bl e probl ens of sensitivity here would be to

9 pellet the organisns in a concentrate and use that
10 to performthe test. That should work very

11 successful ly.

12 (Slide.)

13 The | ast technique for identification of
14 st aphyl ococcus that | wanted to nention is

15 fluorescent in situ hybridization or FISH test.

16  Applied Biosystens, which used to be called Boston
17 Probes, devel oped a FISH test using synthetic

18 pepti de nucleic-acid probes that target, again, the
19 messenger RNA of the specific bacteria, in this

20 case, Staph aureus.

21 They have a nunber of probes for different

22 bacteria but the one that we are interested in
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1 today is the one for Staph aureus. The peptide

2 nucl ei c-acid probe is a synthetic pseudopeptide

3 that hybridi zes conpl ementary nucl eic-acid targets.
4 Essentially, it is a synthetic peptide backbone

5 with nucleic acids attached to it that woul d match
6 up and be conplenentary to the nucleic-acid target.
7 The probes have the advantage of a hi gher
8 specificity and nmore rapid hybridization kinetics
9 conpared with traditional DNA or RNA probes. In
10 addition, the hybridization can be perfornmed in a
11 wi de variation of salt concentrations which all ows
12 the speed in which this reaction can be perforned.
13 The probes al so have a fluorescent | abe
14 on them which allows detection by fluorescent

15 m croscopy.

16 (Slide.)

17 | apol ogi ze for this picture. This wasn't
18 really what | wanted to show you. What | wanted to
19 show you is what is here in this |ower right-hand
20 corner but | am not sophisticated enough wth

21 conputer to figure out howto cut that little

22 pi cture out and show that al one.
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So this is fromone of Boston Probe's
research articles that were published. It showed a
series of different organisns. There was an E
coli. Salnonella is No. 2. No. 3 was Pseudononas
aurugi nosa and No. 4 was Staph aureus.

The first two col unmms goi ng down showed
aut o-fl uorescence. The next four columms, they
used specific probes. So, under C, it was the
specific probe that was for the E. coli and only
the E. coli is fluorescing. The second one was for
Sal monella. The third one was for Pseudononas and
the last one, in the | ower corner here, was the
specific probe for Staph aureus.

Truly, that is what it |ooks |ike when you
performthese tests. They really do junp out at
you. The organi snms can auto-fl uoresce and they
have corrected with special filters for the
auto-fluorescence. So it really is a fairly nice,
in ny experience, and we have used this now for
about three nonths; it is a systemthat works
fairly nicely.

The downside of this is the total test
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time is approximately two-and-a-half hours. It is
not a problemif your blood cultures are detected

early in the day but if it is detected late in the
day and, because of the, | think, relative

sophi stication of the interpretation of the

reaction, it is not a test that can be perforned

of f - hours. There have been three studies

usi ng these probes; specifically, the Staph aureus
probe with positive bl ood-culture broths and the
sensitivity and specificity for each of the studies
was 100 percent. So it appears that this is a very
sensitive and specific reaction when used with
bl ood-cul ture broths.

I think that was ny |ast slide.

DR LEGGETT: Thank you, Dr. Mirray.

Questions from Committee

DR. LEGGETT: Are there any questions?

DR PORETZ: Through the years, it is
obvi ous that we are seeing nore and nore bl ood
cul tures being reported back as coagul ase-negative

Staph. Not all those patients have lines in place.
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Do you think it is because of the way the blood is
collected? Do you think it is because what is
happening in the | aboratory? Wy are we seeing so
much coagul ase-negative Staph in bl ood cultures?

DR. MURRAY: | could probably make one
comment about the laboratories. |In nmy opinion, one
of the advantages for the new bl cod-culture systens
is they are noninvasive systens. Once you have
i nocul ated the blood into those, you don't go back
into those bottles where traditionally, either with
manual systens or with the early automated systens,
there are multiple entries into the bottles.So it
is nost likely the collection problens.

DR. PORETZ: | get the inpression, after
wat chi ng our | aboratory technicians draw bl ood, at
|l east in ny hospital, they are not as careful as
they were several --they are being--you know, it is
a matter of dollars and cents. They speed these
people up fromperson to person. | think that is
probably the major reason and we are getting what
we are paying for. W are, therefore, treating

nore patients than we need to treat, unfortunately.
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DR MJURRAY: Very clearly, and there have
been, | think, excellent studies that have | ooked
at this, if you have a dedi cated phl ebotony team
that collects blood cultures, you get much better
results. If you have technicians that have ot her
responsibilities, if you have nurses that have
ot her responsibilities, you have nedi cal house
staff that are doing a lot of different things,
they are not trained well and they don't take the
time to do it properly.

Again, ny experience is if you |l ook at
where you have problens, you can usually identify
key areas. That is really where the | aboratories
need to focus their attention in getting the proper
cultures collected.

DR LEGGETT: John?

DR. BRADLEY: It is wonderful to see the
progress in nolecul ar techniques in increasing how
qui ckly we can identify organi sns once they have
come out of culture. However, at the bedside, for
enrollment in a study, what we would really like is

a test, a nolecular test, we can do on plasna of
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the sick patient so that, within two-and-a-half
hours of entering the hospital, we would have
sonething to |l et us know whether they are infected
or not. Can you conment on progress in that
direction?

DR. MURRAY: | think that the difficulty
that, if you look fromthe nicrobiol ogy
perspective, the difficulty that you are working
with is there are very snmall nunbers of organisns
present in the blood and that you have to anplify
that. Not every conpany that makes nol ecul ar
probes has targeted bl ood cultures as the place to
go because, if you conme up with a successfu
system it is wonderful because there are a |ot of
peopl e that would want to run those tests.

I amnot optimstic about that, but
possibly that will happen. Qher approaches woul d
be to look at a patient's response to the
organi snms, and so you | ook at cytokine profiles.
There is a lot of work that is being done with that
as well. And that is part of problem It is not

speci fic.
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DR LEGGETT: Barth?

DR. RELLER: | would like to add three
nore reasons, Don, why there are nore positives.
One is where the blood is collected from There
are nore and nore catheter draws because it is
convenient. Two is tine is noney, and the speed.

I f one uses povidone iodine, as Pat pointed out, it
takes tine so that you have--and the G am positives
are the hardest ones to kill or to disinfect.

The third thing that is, | think,
unequi vocal and has been shown in controlled
clinical trials is the newer instrunents including
media for institutions that use charcoal and
resin-containing bottles. They are nore sensitive.
But they are also nore sensitive at picking up that
solitary coagul ase- negati ve staphyl ococcus that is
derived fromthe first two issues.

So there is a tradeoff. You get nore
reals but you unequivocally get nore contam nants.
I would reinforce Pat's assessnment of John's query
about PCR. PCR, or nucleic anmplification, is

fantastic for sone entities where the nunber of
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targets is large; acute HV infection, hepatitis C
HSV, et cetera. Pat enphasized it is unequivocally
true, many, and shown by Washi ngton, Mirray,
others, at least half, nmore than half, of rea
st aphyl ococcal bacterem as were | ess than one
organismper m, so that one would have a | arge
vol une.

There are currently not yet processes in
pl ace, not that it couldn't be devel oped, that one
could extract the 20 to 30 ms of blood, because if
you don't have a target, you don't have a positive
nucl ei ¢ aci d.

DR LEGGETT: Dr. Murray, a question. On
your slide about interpretation of culture results,
it stated that Staph aureus is detected in |ess
than 24 hours and ot her Staph greater than 24

hours. Are you inplying |l ess inoculum or slower

growt h?

DR MURRAY: It probably is not the
inoculumeffect. It is probably nore related to
the rate of growth of the organisns. |f you just

| ook at col oni es of Staph aureus and col oni es of
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coagul ase-negative Staph on a plate, generally the
Staph aureus is a much larger organism the
colonies. So it is growing faster

The inoculumis an inportant issue though
because the time to detection is influenced by the
nunber of bacteria that are present. One way of
assessing whether a catheter is the source of a
positive culture, or a septic patient, is to |ook
at how fast the organi sns--how fast the cultures
collected froma catheter group conpared wth
cultures collected at the same tinme froma
peri pheral vein.

DR LEGCGETT: Any further questions?
Thank you, Dr. Mirray.

Do we want to take a fifteen-m nute break
now? | think so. | was chided by one of the
speakers last tinme because | wasn't accounting for
ol der bladders. So it is now 10:15. Let's cone
back at 10:30 for the Open Public Hearing.

(Break.)

Qpen Public Hearing--Extra Session

DR LEGGETT: This will begin our extra
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1 session of an Open Public Hearing which was not on
2 the Federal Regi ster Announcenent.

3 Before we have Dr. Tally speak to us, |

4 would like to nake the foll ow ng announcenent.

5 Both the Food and Drug Administration and the

6 public believe in a transparent process for

7 i nformati on gathering and deci sion naking. To

8 i nsure such transparency at the Open Public Hearing
9 session of the Advisory Commttee neeting, FDA

10 believes that it is inmportant to understand the

11 context of an individual's presentation. For this
12 reason, FDA encourages you, the Open Public Hearing
13 speaker, at the beginning of your witten or ora

14 statenment to advise the cormittee of any financia
15 relationship that you may have with any conpany or
16 any group that is likely to be inpacted by the

17 topic of this meeting.

18 For exanple, the financial information may
19 i nclude a conpany's or group's paynent of your
20 travel, |odging or other expenses in connection

21 with your attendance at the neeting. Likew se, FDA

22 encourages you at the begi nning of your statenent
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1 to advise the conmittee if you do not have any such

2 financial relationships.

3 If you choose not to address this issue of

4 financial relationships at the beginning of your

5 statenment, it will not preclude you from speaki ng.
6 Dr. Tally?
7 DR TALLY: In the spirit of what Jimjust

8 said, | amthe Chief Scientific Oficer of Cubist

9 and | am a stockhol der of Cubi st.

10 (Slide.)

11 I would like to thank the agency for
12 inviting Cubist to present at this inportant

13 advi sory conmmittee neeting. W are currently in

14 trial in a study of Staphyl ococcus aureus

15 bacterem a endocarditis. | would like to present

16 sonme of the experience we have had with this

17 particul ar study.

18 I will give you the summary up front using

19 the old teacher attitude of | amgoing to tell you

20 what | amgoing to tell you, tell you, and then
21 review it at the end.

22 (Slide.)
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St aphyl ococcus aureus bacterem a, as we
have heard fromthe previous speakers, is a
significant unnet nedical need. It is a
het er ogenous popul ati on which includes endocarditis
and in these heterogeneous popul ations, there are
different outcones. There is a |ack of a placebo
effect with Staphyl ococcus aureus bacteremnm a and
wi |l address that during this talk.

It is adifficult study to do, a
bacterem a endocarditis study, but it is possible
and we will ook at that today. However, when we
| ook at this, traditional noninferiority assessnent
may nhot be best or the only association of efficacy
inthis seriously ill group of patients.

(Slide.)

What is the high unnet nedical need? W
have heard, fromthe earlier speakers, that Staph
aureus is a leading cause of bacteremia. It is a
virulent organism |Indeed, it is one of the
prem er pathogens to infect man. It was
di scouraged in the preantibiotic era. It leads to

endocarditis, netastatic infections and/or death.
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As we have heard this mnorning,

St aphyl ococcus aureus bacteremia is both a cause
and a result of endocarditis. Finally, there is
changi ng epi dem ol ogy, as we have heard today and,
in that changi ng epidemology, it is a therapeutic
chal l enge and that is conpounded by the increasing
resi stance to beta-lactam drugs and the increasing
tol erance to vanconycin.

(Slide.)

What is the nortality and what is the
frequency of Staph aureus bacterem a? This is data
just published in August fromthe SCOPE study
| ooki ng at 20, 000 isol ates of nosoconial bacterenia
published in CID. When you | ook at coag-negative
Staph, it is 31 percent of the isolates, the
coag- negative Staph, with a crude nortality of 21
percent .

Wth Staph aureus, incidence of the 1999
survey, SCOPE survey, was 16 percent in 2004. It
has junmped to 20 percent of the isolates. So Staph
aureus as a cause of nosocom al bacterema is

increasing. The intended nortality, the crude
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mortality, with Staph aureus, in this particular
study was 25 percent.

(Slide.)

What about the placebo effect. This is
data that was nentioned earlier. The Skinner study
published in the Archives of Internal Medicine in
1941 | ooked at the outconme in patients with Staph
aureus bacterem a and the case-fatality ratio was
82 percent. You will notice if you are 50 or
ol der, which nost of us are in the room the
mortality goes up to al nbost 100 percent.

Wth this, when you | ook at Staph aureus
endocarditis non-treated, it is 100 percent fata
as are other endocarditises in the preantibiotic
era. So the placebo effect in Staph aureus
bacterem a or endocarditis is little or none.

(Slide.)

The next confounder in Staph aureus
bacteremia is whether the patient has a MSSA
bacteremia or an MRSA bacteremia. This is a slide
from Sarah Cosgrove's neta-anal ysis | ooking at

that. |If you look at mortality with MSSAK it is
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23.4 percent. Wth MRSA it is 36.4 percent. She
controll ed for confounding variables in clinica
backgrounds. So there is a consistent finding that
mortality is increased when you have MRSA causi ng
the infection.

(Slide.)

When you do have MRSA, the main
therapeutic nodality has been vancomycin. The
probl em energi ng from vancomnmyci n has been the
energi ng resistance. W saw VRE outbreaks in
Europe in '86. It continues to today. VISA was
first reported fromJapan in 1996. W still see it
albeit it is very low. Heteroresistance in vanco
was noticed by the CDC in 2001 and it continues to
be a rising probl em

More recently, we have had
vanconyci n-resi stant St aphyl ococcus aureus al beit
there are only three isolates known at this tine.

(Slide.)

When you do | ook at vancomycin in this
particul ar area of therapy for MSSA and MRSA two

things come out. One, Chang, in an anal ysis of
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116
over 500 cases of bacterem a, |ooked at MSSA,
whether it was treated with vancomycin or
nafcillin. In that study the conclusion was that
nafcillin was superior to vanco in the treatnent of
MSSA bact erem a and why nost peopl e recommend
switching off vanco to nafcillin when you have
nafcillin-susceptible.

More recently, there has been disturbing
data with these heteroresistent strains and
vanconyci n has been known to fail in MRSA
bacterem a back into the early 90s in studies
com ng from San Franci sco

The heteroresi stance and tol erance problem
probably is the nost conmon problem we are seeing
now and it has increased and heteroresistance is
noted to be associated with increased failures.

The nost recent paper in JCMin June of
this year | ooked at a biased sanple of failure
patients, |ooking specifically at the MC of the
organi sms to vanco, cane up with a surprising
result. By NCCL criteria, an isolate with an MC

or 4 or less to vanconmycin is considered
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117
susceptible. However, when the group at the
Deaconess | ooked at 30 isolates, it had sone rather
di st urbi ng outcone when you broke up the isolates
based upon the M C

Those isolates with an M C of 0.5 or |ess,
there was a successful outconme in this group of 55
percent. The overall group of 30 patients, it was
a 23 percent favorable outconme. However, if the
isolate had an MC of 1 to 2, the favorable outcone
was 9.5 percent and that is approachi ng what we saw
with the placebo effect that Keefer published in
1941.

So one has to | ook at vanconycin in this
group of patients and particul arly wonder about
these ones with MCs of 1 to 2.

(Slide.)

So, with that background, when we were
| ooki ng at our drug, daptomycin, and how to guide
physicians in treating, and, particularly, what we
were asked is how do we treat bacterem a, we nade
the decision back in 1999 to | ook at patients with

bacterem a and endocarditis because, at that tine,
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endocarditis is a registerable indication according
to FDA gui deli nes.

In consultation with the FDA, we undert ook
at study of daptonycin and infective endocarditis
and bacterem a to specifically Staph aureus. The
criteria to get into the study is you had to have a
positive blood culture for Staph aureus. It is
multicenter, both in the U S. and Western Europe.

It was random zed. But, because of safety
concerns, it was an open-label study which adds
complexity that I will talk about in a mnute.

We did add a blinded external adjudication
committee. It is a conparative control and it was
nafcillin versus vanconycin. In the beginning, we
just treated bacteremi a and right-sided
endocarditis. There was an anendment of the
protocol in April of 2004 to include a |left-sided
endocarditis.

(Slide.)

VWhat were the challenges in this study?
You have heard this norning that Staphyl ococcus

aureus bacteremia is a heterogeneous group of
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1 patients. W use the nodified Duke criteria to try
2 and give sone senbl ance of what type of patient we
3 had at admi ssion criteria. This is the phenonenon.
4 The clinician is confronted with a positive Staph

5 aureus bl ood culture and you don't know whi ch group

6 they are going to fall into. You only determ ne

7 that during the course of therapy with nany

8 di agnostic tests.

9 VWhat we did is we classified our patients
10 by the Duke criteria into definite or possible or
11 not infective endocarditis. Part of that was a
12 centralized reading of our echos, not leaving it to
13 the original site. Finally, at the end, there wll
14 be an overall determ nation of responses in each
15 subgroup; that is left-sided endocarditis,

16 ri ght-sided endocarditis and bactereni a.
17 This is a difficult study to enroll and

18 wi || show you the magnitude in the next couple of

19 sl i des.
20 (Slide.)
21 So what we did is enrolled nunerous sites.

22 There were sone ethical considerations and that was
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1 you are treating patients with a high nortality if
2 they have endocarditis. So the treating physician

3 has to know. W |ooked at that open-I|abel design

4 W also put in place a safety data-nonitoring

5 committee to make sure there was not a safety issue

6 in the ongoi ng study.

7 What about the bias due to an open-I| abe

8 design? W addressed that somewhat with the

9 bl i nded i ndependent external adjudication

10 conmmittee. It is conposed of ID experts that are

11 experts in infective endocarditis. They wll
12 det erm ne di agnosi s and out cone.

13 Finally, with the type of study here,

14 have heard about rel apse, you need long-termfollow

15 ups. So the test of cure is actually out at six

16 weeks and a post-study visit is actually out three

17 months. So the length of the study is rather |ong.

18 There are extensive inclusion and

19 exclusion criteria which affect the conduct of the

20 study and it is related to the drugs used and the

21 patients being enrolled.

22 (Slide.)
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How di d we make out in this study? When
we | ooked at our diagnosis, and we are over 200
patients which is what are target was, and we
| ooked at, by the Duke criteria, at these patients,
about a third of themdid not have | E based upon
the Duke criteria and woul d consi der those having
bact erem a.

We had a | arge group that were possible
IE. They net the Duke criteria but they did not
have a positive echo. Finally, we also had a
smal l er group that had definite infective
endocarditis. It is proven by echocardi ography.

(Slide.)

How many patients did we have to screen to
get this over 200 patients? W screened over 5,000
patients to get this over a two-and-a-half-year
period. But it is doable. And we are, at this
poi nt--right now, we are in discussions with the
FDA on going forward with this particular study.

(Slide.)

So | amback to the summary fromthe

beginning. There is a significant unnmet nedica
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need. | think it has been brought out tine and
again this norning. The heterogeneous popul ation
i ncludes patients with endocarditis and these
het er ogeneous popul ations all have different
outconmes. So you are going to have to do sone type
of subanal ysis of those groups.

There is a lack of a placebo effect in
this so it raises some questions we will get to.
It is adifficult study to do, expensive, but it is
possible to do these studies as we have shown.

Finally, traditional noninferiority
assessnent may not be best in this serious illness
or the only assessnent of efficacy and | woul d
throw t hat open for discussion at the end.

Thank you.

DR LEGGETT: Thank you, Frank. W will
take some questions. Al an?

DR CRCSS: Wien you said that you
screened over 5,000 patients, was that 5,000
patients with positive blood cultures or with
Gram positive positive blood cultures?

DR TALLY: It was 5,000 patients with
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123
positive blood cultures.

DR LEGGETT: Jan?

DR PATTERSON. | was wondering on that
Sakoul as JCM 2004 study, the vanconycin--we know
that physicians tend to underdose vanconycin.
was wondering, did they use a 10 mlligram per
ki | ogram dose and/or were there any trough |evels
measur ed?

DR TALLY: There were trough |evels and
they were, | think, above 15. So they took that
into consideration with these.

DR LEGGETT: Frank, could you el aborate a
little bit about the exclusion--was it nostly the
i nclusion-exclusion criteria that you had the 5, 000
but only 200 enroll ed?

DR TALLY: | have ny Dave Letterman |ist
of ten reasons. The biggest reason, in our study,
turns out to be creatinine clearances bel ow 30.

Qur drug is cleared by the kidney. W didn't have
gui dance in that area so it was a major exclusion
criteria in this. And, indeed, that is sonething

we are working on nowto try and include patients
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in the future with ongoing studies of patients with
renal failure being evaluated with a specific
dosi ng regine.

It was not the only reason. That was a
primary reason and, in those patients, they
probably had ot her reasons for being excluded al so.
But, also, there were a whol e bunch of other
reasons. One, they were already on the drug for
greater than 48 hours, it was effective. Two, you
couldn't get the consent in this serious illness.
Three, there was renal failure. Four, they were in
i mmnent threat of death so we didn't want to put
nmorbid patients in. Fourth--let ne pull out ny
sheet, my cheat-sheet for that.

A large group where they intravascul ar
material that couldn't be removed were excl uded
Severe neutropenia. Elevated bilirubins above 3.
So there were a nunber of these criteria to try and
focus on the disease and get it. W are not giving
out the exact numbers on that. W have subnitted
all of that data to the FDA. W will be discussing

that and it will cone out sonetine when we conplete
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t he study.

DR LEGGETT: Tonf

DR. FLEM NG Could you clarify your | ast
point? It is somewhat vague. You haven't gone
into any details about what type of noninferiority
assessnent was pl anned.

DR TALLY: Excuse ne?

DR. FLEM NG Could you clarify your | ast
poi nt about the noninferiority assessnent.

DR TALLY: Not being a statistician,
can't. | don't know what type of analysis should
be done and that woul d be sonething we should talk

about. But | think with the nunmber of patients

that you have to enroll, you would have to screen
to enroll just 200 patients. And then you have to
do a subset. If you want to | ook at the subset

anal ysis of the different groups of patients within
here. It is going to nmake it an inpossible study
to do if we are doing a noninferiority study.

So one would like to know if there are
alternate ways to study this group of patients

that, one, do not have a placebo effect; two, have
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a definite endpoint of you either clear the
bacteremi a or you don't. Third, to take into those
the effect of not being able to do a study to
assess all of these subgroups.

So |, personally, don't know what type of
anal ysis should be done and would throw that out.

DR. FLEM NG Just to lay out the
principles here, though, the analysis that you
woul d do should allow you to conclude that you have
an efficacious intervention.

DR TALLY: Correct.

DR FLEM NG And in a setting that you
are referring to here as--you are calling it |ack
of a placebo effect. | think what you are saying
is a setting where you are going to have very few
favorabl e outcones in the absence of effective
t her apy.

DR TALLY: Correct.

DR FLEM NG But where there are
effective therapies then a critical questionis to
ensure that an intervention isn't clinically

meani ngful ly worse than what, in fact, you could
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achieve with existing therapies which also is, in
fact, addressable through a noninferiority
par adi gm

DR TALLY: | think you hit onit. It is
the clinical evaluation of it and that is what we
are in discussion with the FDA right now.

DR. FLEM NG Celia?

DR. MAXWELL: On your Slide 12, on the
di agnosi s of enrolled patients by the nodified Duke
criteria at baseline, | had a question--two
questions, actually, of the definitive and the
possi bl e infective endocarditis, what was that in
actual nunbers and al so, of these two popul ations,
were any or what percentage of themin each of
these categories were shown to have vegetati ons,
let's say, on echo.

DR TALLY: The definites had echo
evi dence of vegetation

DR MAXVELL: Al of them And what
nunber was that?

DR TALLY: Oh; we are not giving out the

nunbers at this point in tine.
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DR MAXWELL: Ckay.

DR TALLY: Because the nunbers are not
conplete. W are on an ongoi ng study where there
are a nunmber of patients where we haven't
determ ned--they are under analysis. So | am
constrained fromgiving out nunbers because, in
addition to being regulated by the FDA, | am al so
regul ated by the SEC. And | don't want to give out
any m sl eading i nformati on.

DR. LEGGETT: Don?

DR. PORETZ: Frank, do you anticipate, if
this drug is of value and is approved, is one going
to be, when they are treating infective
endocarditis, obligated to get serumlevels of the
drug?

DR TALLY: Since | haven't seen the data
and the study is still ongoing, |I think we have to
wait to draw that conclusion. W had built into
the study a pharnacokinetic study on all patients
that we will be able to use when we | ook at the
out cones when the study is closed down and the

blind is broken.
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DR LEGCGETT: Barth?

DR. RELLER: | just wanted to coment
that, at first, it seems the 200 out of 5,000 is a
smal | number. But it is exactly what one woul d
expect given the physiol ogi c exclusions. | base
that on the largest review published in the '90's
on bacteremi a; exactly 9 percent of all positive
bl ood cultures grew Staph aureus assessed by an
i nfectious-disease clinician to be true, which were
al rost all of the Staph aureus.

VWhat it is telling you is that half of al
bl ood cultures obtained in tertiary-care hospitals
in the United States are contami nants or unknown.
So you do the numbers and, if you took 1,000 reals
relative the positive, sane institution, it is 9
percent. So basically it is capturing half of the
ones who really have it.

DR LEGGETT: Yes.

DR FETZER (I naudi bl e coments.)

DR. LEGGETT: Could I ask you to speak
into the mcrophone, please, and identify yourself.

DR FETZER: 4 af Fetzer, senior vice

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (129 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

presi dent, Cubist Pharmaceuticals, responsible for
R&D. | just wanted to nention to Frank, as a
correction; of the 5,000 screened, these were all
St aph aureus confirned.

DR. RELLER: It wouldn't make it nuch
different if it were all staphylococci in comng
down to--but then there are other reasons why
peopl e chose not to enter soneone into the trial
apart fromthe exclusion criteria nentioned.

DR. TALLY: |In response to Bob's question,
one, and to clarify, the only patients that were
screened has positive Staph aureus cultures. So
that has been elimnated right away. There are a

whole list--there are about 30 reasons why patients

didn't get into the study. | gave you sone of the
top ones and | don't have the full list right with
ne.

I f sonebody drops out for one of the
hi gher reasons, it doesn't nean they have a | ower
reason for exclusion. What it is saying is that
this--and it is a very sick patient

popul ati on--when you build in your exclusion and
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inclusion criteria, it elimnates a |lot of
patients. It is just getting that proper w ndow
where they haven't had ot her therapies and getting
a patient to consent to your study and to get the
physician to take out devices is problematic in
this group of patients.

DR RELLER | was just running the
nunbers based on the earlier question and on the
comment that it was all positive cultures, not all
cultures obtained. |If one did all positive
cul tures, you could count on, at nost, 9 percent.

DR LEGGETT: Thank you. Let's npve on.
Thank you, Frank.

Qur next speaker is Dr. Powers who is
going to talk to us about clinical-trials issues
wi th studi es of Staphyl ococcus aureus bacterenia
which will be foll owed, again, by questions from
the committee.

Clinical Trials Issues with Studies
of Staph aureus Bacterem a
DR PONERS: Thanks, Dr. Leggett.

(Slide.)
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I think that is a good introduction
because what Dr. Tally brought up--

DR LEGCETT: Excuse ne, John. | have to
cl ose the Open Session

DR. PONERS: Ch; go ahead.

DR LEGGETT: The open session is closed.

DR POWERS: That took care of that. What
Dr. Tally brought up was that it was very hard to
eval uate the endocarditis subset within the group
of people with Staph aureus bacterem a. But what
they did find was 5,000 people with Staph aureus
bacterem a

So what | would like to tal k about today
is can we define a new indication of primary
bacterem a due to Staphyl ococcus aureus and then
maybe | ook at subsets within that to try to
eval uate those patients

(Slide.)

So the first thing we are going to talk
about is actually defining this indication and ask
the conmittee whether they think that this is a

wort hwhil e indication for people to pursue and does
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it actually add some information for clinicians.

Then we woul d tal k about the place of this
potential indication in a clinical-devel opnent
program and what ki nds of preclinical and prior
clinical-trials work woul d be hel pful in evaluating
a drug that would be potentially helpful in this
di sease and then, finally, go through sone of the
i ssues in designing and analyzing clinical trials
of this potential indication.

W will go through sone of those issues of
sel ecting the appropriate patient population to
study, talk about how woul d we eval uate endpoints
with what Dr. Nanbi ar brought up about how woul d
one evaluate netastatic di sease that may occur on
treatnent, talk about this issue of selection of
duration of therapy, the issue with controlled
drugs--and we will go into a little bit about this
di ctum of vancomycin and nafcillin and how t hey
conpare to each other, and then sone of the
statistical considerations including the question
Dr. Flem ng asked about noninferiority.

(Slide.)
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1 So the first question we would |ike the

2 committee to ask here, and I amgoing to do this

3 talk in terns of questions and then put sone of the
4 pertinent information underneath it. So, should

5 primary bacterenmia due to Staph aureus constitute a
6 separate indication?

7 Bef ore we answer that, we actually have to
8 say what is an indication. Well, an indication and
9 the patients actually studied shoul d be sonething
10 that we can clearly define. That is for two

11 reasons. One, obviously, we need to be giving sone
12 information to clinicians about how they

13 appropriately select patients for treatnment with

14 that drug once it is determined to be safe and

15 effective. Also, we need to be able to wite that
16 into prescription product |abeling so that people
17 can understand who was studi ed and where the drugs
18 shoul d be used.

19 So what we are suggesting is that maybe
20 one definition of primary bacterem a due to Staph
21 aureus, and this gets back to what Dr. Patterson

22 asked, we are not defining in the same way as it
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was defined in some previous trials. Wat we saw
was that it is variously defined dependi ng upon how
you |l ook at it.

So our suggestion here would be that it is
evi dence of systenic signs and synptoms with
positive blood cultures for Staph aureus and no
other identified source of infection at the tine of
enrol Il nment. The reason why we brought up signs and
synptons is sonething that Dr. Reller just brought
up, that maybe as much as 50 percent of positive
bl ood cultures don't represent real disease.

What the conmittee had di scussed in the
past, in 1998 and 1999, was that bacterem a al one
is not an illness. W need to link that to sone
signs and synptons that the patient actually has.

It shouldn't be that hard because,
usual l'y, clinicians draw a bl ood cul ture when the
person is having sone system c signs and synptons.
So then the question cones up is should one
differentiate from secondary bacterem as--that is,
pati ents who have a known source of infection such

as pneunoni a, conplicated skin infections, et
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cetera

VWhat the conmittee had told us back in
1999 was they were concerned that there nmay be
differential efficacy of drugs based on the site of
infection. W have certainly seen recent drugs
that were effective in, say, conplicated skin but
did not | ook effective in other body sites |ike
pneunoni a. So, dependi ng upon where the patient's
original site of infection is nmay be inportant in
determning drug efficacy.

Al so, bacterema related to an
i ntravascul ar cat heter--when we | ooked through a
lot of this literature--is often really a diagnosis
of exclusion. Sonetimes it is based on a positive
catheter tip but, again, when we went back to the
1970s and tried to eval uate where does that
i nformati on come fromon positive catheter tips,
again, there really is no gold standard to say what
were those things conpared to to deternine that a
positive catheter tip actually inplied that the
person had a true catheter-related infection

So the question came up, since it is often
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a di agnosi s of exclusion and what we have heard
frompeople in industry that we will go over this
afternoon is that it is very often difficult to get
that piece of information fromthe catheter because
it has often been discarded by the tinme you get
around to the patient.

So could we devise an indication where
i ntravascul ar-catheter-rel ated infecti ons were
subsuned under this prinmary bacterem a indication
But, really, the question is would this indication
provi de useful information to clinicians. If we
al ready know that a drug is effective in
St aphyl ococcus aureus infections with a prinmary
source of infection, would this provide this sone
additional data to knowi ng that the drug is
effective in pneunonia, conplicated skin, et
cetera

That brings up sonething Dr. Tally just
tal ked about. Would this indication provide us the
opportunity to study patients that would not be
included in those with a prinmary source of

infection. Nanmely patients with endocarditis woul d
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be the big issue there.

(Slide.)

In fact, it is such an inportant issue
that does efficacy in primary bacterem a due to
Staph aureus inply that the drug is effective in
endocarditis. dinically, what we always worry
about when you see a person with a Staph aureus in
their bloodstream especially if they don't have an
identified initial focus of infection, is they may
have an occult case of endocarditis.

So why is that inportant in ternms of a
clinical trial as well as clinically? Because,
first of all, it inplies different outconmes in the
patient and, in fact, Dr. Tally referred to a paper
by Chang in Medicine. There is another paper by
the sane authors in that same journal that | ooked
at risk factors for outconme in people with Staph
aureus bacterem a, 31 percent nortality in the
peopl e who had endocarditis versus 20 percent in
the people who didn't. So big difference in
outcone if you have endocarditis or not.

It also may inply a different duration of
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139
therapy as well, and that renmi ns controversial;
two weeks, four weeks, six weeks, what would be the
appropriate duration in these people.

So then the question cones up is can these
drugs be studied w thout exam ning efficacy in
endocarditis and, even within endocarditis, are
there differences between right- and | eft-sided
di sease. So one of the things we would |like to ask
the conmittee is can these drugs be studied in a
st aged approach of first studying unconplicated
St aph aureus bacterem a or at |east people unlikely
to have a conplication; then study right-sided
endocarditis; then study left-sided di sease.

I n addition, how woul d we approach drugs
that may not denonstrate sone potential efficacy
for endocarditis based on either in vitro or aninmal
testing but still may be effective in patients who
have a primary source w thout endocarditis.

(Slide.)

So the next question that conmes up is
where woul d these kinds of studies fit in the

overal | clinical-devel oprment plan for a new drug.
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We brought these issues up in April of 2004 at a
publ i ¢ workshop co-sponsored by FDA, the Infectious
Di sease Society of America and the Internationa
Society for Antim crobial Pharnacol ogi sts.

Sone of the participants, when we brought
this up, alittle to our surprise, were very
hesi tant about going forward with studying drugs
wi t hout some prior information that the drug may be
effective given the serious nature of this disease
and the potential for devel opnment of endocarditis.

(Slide.)

One of the things that the fol ks at that
nmeeti ng suggested was that there should be sone
data fromtrials in this indication and that this
ki nd of indication probably would not be the sole
basis for approval. |In other words, if a new drug
came forward and this is the only thing they wanted
to study, that that m ght be problematic and that
we woul d probably look at this in terns of the
overal |l efficacy of a drug in treating serious
St aph aureus infections.

So, again, they expressed this view of
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141
that we needed sone nore infection. So then the
obvi ous question is what kinds of information would
be hel pful prior to studying a drug in a serious
di sease |like this.

(Slide.)

The first question is what kinds of
preclinical studies would be helpful in formng
these hypot heses about potential efficacy and
safety in this indication. And that would include
both in vitro data and animal nodels. The in vitro
data woul d consi st of |ooking at the biol ogica
activity against isolates of Staph aureus and that
brings up another interesting question about what
is the clinical significance of bacteriostatic
versus bactericidal drug

Dr. Pankey and col | eagues wrote a very
interesting review of this just recently in March
2004 in dinical Infectious D seases where they
actual |y proposed the hypothesis that no drug is
really all bactericidal or all bacteriostatic, that
the way in which we define these things is really

80 percent or so killing with a bacteriostatic and
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99 percent of so with bactericidal and that, by
altering the conditions of inoculum pH, et cetera,
that you can actually alter whether a drug is
bacteriostatic or bactericidal in the test tube.

The real question, though, is what is the
clinical significance of bactericidal versus
bacteriostatic. W have all been taught that, in
serious diseases where the antibiotic nmay not
penetrate or there is little help fromthe host
i mmune system such as meningitis and endocarditis,
that at least, in aninmal nodels, it appears that
bactericidal drugs |ook nore effective in those
nodel s.

So the question is what do you do, then,
with a drug that appears bacteriostatic in the test
tube. Would that be sonething that folks would be
able to study in this indication or could we use
that staged approach that we tal ked about earlier

Again, could we | ook at, then, sone ani nmal
model s of infection to give us a better idea of how
these drugs may work given that in vitro may not

reflect clinical outcones perfectly and what kind

file:///l[Tiffanie/C/Dummy/1014ANTI.TXT (142 of 368) [10/27/2004 1:13:39 PM]

142



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

of animal nodels would we need. Endocarditis would
seemto be an obvious one but are there other
potential nmetastatic sites of infection |like bone
that we would want to | ook at aninmal nodels as
wel | .

(Slide.)

Then what clinical experience would be
hel pful in evaluating a new drug for this
i ndi cation? W know that spontaneous generation in
the bl oodstream was done away with a nunmber of
years ago as a potential reason why people have
organi sns so, obviously, these people have a
primary site. It is just that we don't find it.
So patients with no primary site, it is stil
com ng from sonewhere although it may be occult.

The serious nature of this illness and,
agai n, those potential differences in efficacy of
drugs based on the prinmary site of infection,
agai n, woul d wei gh against this being the sole
basis of approval for a new drug.

So one of the things we would |ike the

conmttee to address is what kinds of data from
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clinical trials of infections of sufficient
severity where Staph aureus would be a potenti al
pat hogen woul d be hel pful in evaluating in new
drugs for this indication.

Sone of the ones we thought of were
hospi t al -acqui red pneunoni a, comrunity-acquired
pneunoni a sonetinmes especially after influenza
out breaks can occur due to Staph aureus,
conplicated skin and skin-structure infections and
are there sone others that the conmittee night
suggest where Staph aureus is a comopn pat hogen
that we may be able to | ook at.

So |l would like to go into now a bit
of --now that we have gone into the natural history
of the disease, howw |l we actually design and
analyze clinical trials for this indication. One
of the reasons we did the talks the way we did
today was it is very inportant to | ook at the
natural history of a disease and to design trials
based upon that natural history.

These clinical trials obviously need to

provide information that is useful in clinica
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practice but it is a very inportant distinction to
realize that clinical trials are not clinica
practice. W do lots of procedures to people in a
clinical trial that are not routinely done in
clinical practice but, perhaps, the biggest
difference is that, in clinical practice, we give a
drug and we don't care why the patient gets better
as long as they recover.

However, in a clinical trial, what we are
trying to do is to ascribe causality of results to
the drug that was administered, a very different
thing than what we do in clinical practice. So, to
allow us to do that, we use the scientific nethod
and that is we hold as many factors constant as
possi bl e other than the drugs adm nistered to the
patients so that we can ascribe the causality of
those results to those drugs that were
adm ni st er ed.

The Code of Federal Regul ations actually
says this in a very nice way. It says; the purpose
of performing any clinical investigationis to

di stinguish the effects of the drug from ot her
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146
1 i nfl uences such as spontaneous change in the course
2 of the disease, placebo effect or biased
3 observations. There are a nunmber of other things
4  such as potential confounders that may come into
5 the trial like concomtant medications, et cetera,
6 that also inpact on that as well.
7 (Slide.)
8 So | wanted to sort of show this as a nmap
9 and tal k about the places where potential bias may
10 creep into a trial and then try to address sone of
11 these in ternms of primary bacterem a due to Staph
12  aureus indication.
13 So what we first do is we obviously take a
14 group of people as a whol e who have the di sease or
15 even, nore inportantly, that we think m ght have
16 the di sease and then try to define the patients who
17 woul d enter into the trial. Cdearly, the first
18 step there is we want to nake sure they have the
19 illness that we are trying to study.
20 The issue here, too, is that this
21 popul ati on needs to be heterogeneous enough to
22 extrapolate to the people we are going to treat in
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1 practice but honbgeneous enough to be able to nake
2 some concl usi ons about drug efficacy. Then we

3 random ze people and, hopefully, blind this as

4 well, talk about things that nmay occur while

5 patients are on therapy, appropriate endpoints and
6 how we anal yze the data.

7 (Slide.)

8 So the first issue there is defining the
9 patients who would actually cone into the tria

10 whi ch is based upon the inclusion and exclusion

11 criteria. Again, as | said, we need to strike a
12 bal ance between a honbgeneous enough popul ation to
13 study so that outcones are not related to the

14 differences in the natural history of the disease
15 just like the Code of Federal Regul ations said we
16 are not trying to nmeasure and that they are related
17 to drug effects, but has to be heterogenous enough
18 to be able to extrapolate this to clinica

19 practi ces.
20 One of the first issues is we woul d need
21 to differentiate anong patients with G ampositive

22 cocci in the blood. Dr. Miurray gave us a good talk

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (147 of 368) [10/27/2004 1:13:39 PM]

147



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

148

this norning about how we nay be able to do this.

One of the issues we have seen is that if
you go to the mcrobiology |aboratory and try to
use that as the way to screen for patients in these
trials, what is going to happen is, a, you are
going to get a lot of Staph epidermdis and, even
if they have Staph aureus, those people are likely
to have received sone amount of therapy by the tinme
you get back to the patient who is up on the fl oor

So the question we like to ask the
committee here is are there better ways of
screening for patients than just getting the
br eakdown of who cones out of the mcrobiology |ab
More and nmore, as we see these trials, we are
beginning to see that especially in shorter-term
illnesses that that one or two days of antibiotic
that people get up front may have a big influence
on the outconme at the other end. So that may not
be an insignificant problem

Agai n, these newer diagnostic tests that
Dr. Murray tal ked about may allow us to

differentiate Staph epidernmidis from Staph aureus
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1 prior to enrollnent which would be a huge benefit

2 because, otherw se, the drop-out rate fromthese

3 trials may be considerabl e.

4 (Slide.)

5 Again, we know that there are different

6 natural histories for various popul ati ons of

7 patients in whom subsequent testing after

8 random zati on may show a source or a netastatic

9 site of infection, such as endocarditis. Again, |
10 nmenti oned the difference success rates and the

11 different durations of therapy that may be

12 necessary dependi ng upon what infection site the
13 patient ultimately has although it may be difficult
14 prior to enrollnent to differentiate those peopl e.
15 As Dr. Nanbi ar presented, even patients
16 with what may be consi dered unconplicated di sease
17 such as catheter-related infections may

18 subsequently develop netastatic disease. So all of
19 these things we are looking at are risk factors for
20 metastatic illness but does not obviate that the
21 patient may then devel op those sites of infection

22 on therapy.
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(Slide.)

One of the things that we always find very
inmportant at the FDA is what you call sonething and
the name of an indication. So | wanted to be clear
about some of the definitions that we are using
here today. One of themwas conplicated versus
unconpl i cated di sease. Again, |ooking through the
literature, we found various definitions of what
you would call this. 1In fact, in the study by
Smal | and Chanbers that Dr. Tally referred to, what
we found is that what they called conplicated was
j ust sonebody that continued to have fever which is
a very different issue than what we saw as
complicated in sone other trials.

So what we put out as a trial definition
for you folks to discuss is conplicated disease
woul d be patients who devel op further clinica
mani f estations that were not present at the tine of
initial diagnosis that nmay portend a worse
prognosi s and/or need for prol onged therapy.

As Dr. Nanbiar said, these can be divided

into two categories; severe sepsis, ARDS and DI C
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whi ch usual ly occur within 48 hours but then that
i ssue of netastatic sites of infection which may
occur early on, may occur |later, and sone
prelimnary evidence that we found says may
actually decrease with the institution of effective
therapy. But you sawthe limtations of the data
that we were able to find.

What we haven't really found to be very
useful is this distinction between
conmmuni ty-acqui red versus nosocom al |l y-acqui red
infections. Wen we | ook through the literature,
what we saw is this really wasn't referring to the
geography of where you got the infection. It was
really trying to refer to different host
popul ati ons.

Al 't hough we have defi ned
communi ty-acqui red versus nosocom al with diseases
| i ke pneunpnia, the question is does it really help
us here. Wen we went back and anal yzed our data
fromthe Focus Technol ogi es dat abase, we saw t hat
t hese PVL-contai ning comunity-acquired MRSAs which

usual Iy remain susceptible to clindanycin,
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tetracycline and trinmethoprimsulfa were really
mxed in with the multi-drug-resistant Staph aureus
that you would normally think of as nosocom al when
we eval uated only outpatient isolates of Staph
aur eus.

So what that tells us is sicker people are
goi ng hone, getting mxed up out there in the
community with the peopl e who have
communi ty-acquired MRSA and so, when sonebody gets
sick in the outpatient setting, which one of those
do they have. It is not really the fact that they
got it as an outpatient that determ nes what is
happening. It is really the host factors that
determne it.

So our looking at this says this nay not
be as useful a distinction in clinical trials for
| abeling given that there is such overlap in the
popul ations. If we tell a clinician, use this for
community-acquired and that is a dialysis patient
who is in and out of the hospital every day, that
becones very confusing to the clinician.

(Slide.)
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So one of the issues here, obviously, is
it is very difficult to stratify these patients at
the tinme of enrollnment. W brought up this norning
this issue of could you wait a little while, see
what happens to these patients and then treat them
later. Well, that data that shows that DI C, ARDS
and severe conplications can occur within 48 hours
woul d really argue against waiting for any period
of tine.

But, since we can't wait, these netastatic
complications may occur after enrollment. So, how
wel | do these risk factors that have been cited in
the literature sel ect patients who have conplicated
di sease and unconplicated and, therefore, with
unconpl i cated, could these people receive what has
been call ed short-course therapy.

Nat han Fi el dman and | did our fellowship
at Virginia. One of our co-fellows, John Jernigan,
did a study while we were there, or a
met a- anal ysis, | ooking back at all the studies that
have been in the literature up to that point in

time on evaluating short-course therapy for Staph
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aureus bacterem a.

What John and Barry Farr found was that
many of these studies differentiating conplicated
fromunconplicated infection were retrospective and
10 of the 11 trials that they | ooked at that tine
were uncontrolled. It is very difficult to be able
to nake any real good assunptions about whether
short-course versus | ong-course has any differences
associated with it.

W, then, went back and tried to pull al
the studies from 1993 to the present to see if
there were any differences and all we found, again,
was either observational studies or retrospective
studies. So, again, even since 1993, there is not
much new information that would allow us to be able
to draw any firm concl usi ons about short-course
therapy in this disease even if you had
unconpl i cat ed di sease.

So one of the questions we are going to
ask the conmmittee today is how do we deal with that
in terms of setting the duration of therapy.

(Slide.)
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How useful are these risk factors that
have been enunerated in the literature in the past
inthe clinical-trials setting. WIlI, these may be
useful in clinical practice but some of these risk
factors, like duration of fever and duration of
bacteremi a actually occur after the patient has
been randomi zed.

The other thing is these are all based
upon the fact the you have a known effective drug.
So, if a person is on nafcillin and remains
bacteremic for three or four days, you could say,
well, 1 think that person has endocarditis but I
feel confortable | eaving themon nafcillin. This
is adifferent situation where we are now testing
an experinental drug in this setting, so does
duration of fever and of bactereni a say sonething
about how well the drug is working.

So how could we then use an outcone to
define who the patients are at the begi nning of the
trial. It seens like very circular reasoning.

(Slide.)

The other issue | wanted to bring up is,
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since these risk factors are based on outcomes with
known effective therapy--1 brought that up al ready
about experinmental drugs--how should patients who
develop a site of infection after random zation be
handled. | think Dr. Flem ng asked this question
earlier. Could patients with no signs or synptons
at the primary site be left in the trial when they
develop a site of infection on therapy and does
that have sonething to do with the tinm ng of when
they devel op that site of infection

So, if a person ends up in the trial and,
within three or four days, devel op pneunonia, can
we assune that that pneunonia was there? |If they
devel op pul nonary enboli, does that mean it was
there at the time? Even if it was there at the
time, should we still call those people failures of
therapy in order to actually anal yze people evenly
between the arns of the trial

In the past, we have evaluated--in enpiric
febrile neutropenia trials, we have set a
breakpoi nt of calling peopl e baseline versus

br eakt hrough infections. But that presents another
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conundrum If you set that breakpoint, suppose
somebody gets the infection one day before versus
the person who gets an infection one day after that
breakpoint. Are those people really different.

That is a real conundrum we are going to ask you to
conment on today.

What is really inportant here, though, is
pati ents woul d need some kind of standardized
evaluation at the tinme of enrollnment so that there
are no potential differences between arns of the
study in determ ning who has baseline infections
and who does not.

So, if one study center decides, we are
only going to do chest X-rays and anot her study
center says, we are going to do chest X-rays, bone
scans and CAT-scan everybody from head to toe, the
total body "groapgram" then how would we match
those two up. So there would need to be sone
standardi zed way. W realize you have to be
practical about what you can do here and that we
can't ask for every test in every person.

But, as Dr. Nanbiar pointed out this
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nmor ni ng, that one study actually showed that you
find what you I ook for. The harder you | ook, the
nmore likely you are to find the primary site of

i nfection.

So we are going to ask you today what
tests woul d be appropriate and, given this issue
that endocarditis is such a concern, would every
pati ent need sone kind of echocardi ography to
eval uate those patients for endocarditis given that
even patients with catheter-related bacterem as may
go on to devel op subsequent endocarditis.

(Slide.)

So, again, should patients who develop a
site of infection be considered clinical failures
on therapy? Should one differentiate baseline from
breakt hrough infections? And, again, can that be
part of what we consider as part of the endpoints
in this disease

When we actually evaluated this, and
will go back to the paper that Dr. Tally brought up
by Smal| and Chanbers that was published in

Antim crobial Agents and Chenotherapy in 1990.
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159
What they did was they took patients and, if their
bl ood cultures were negative, and yet they remained
persistently febrile, they called those people
failures.

If they had some other conplication, even
in the face of a negative blood culture, they were
called failures. It is interesting that we use
that data to say vancomycin may not be so
effective. But now, when we are tal king about
clinical trials on the other end, how are we goi ng
to handl e that and call those people.

So it seens, when we were discussing this,
that a negative blood culture doesn't always tel
you that the person is not going to go on to have
sonme clinical conplication dow the line. So would
a proper endpoint include not only negative
cultures, which we clearly think are inportant, but
al so sonme ot her evaluation of how the patient is
actual |y doing down the line.

The other issue is this idea of tinme to
negative blood cultures. This has been comment ed

on several tinmes in the literature and probably
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goes back originally to the Kourzanowski paper in
the Annals of Internal Medicine in 1982 wherein
patients with right-sided endocarditis, they tested
nafcillin plus gentamcin versus nafcillin al one.

I put this in my category of urban | egends
of infectious di seases because we are always told
that we should use gentanmicin up front for the
first five days. The first issue is that is now
how t he study was done because the patients got
gentamicin plus nafcillin all along during the
therapy and what they showed was that, in a
subgroup anal ysis of only non-addicts, elimnating

all the addicts, which consists of 11 patients on

nafcillin and 19 on the comnbination, they showed
3.4 days of bacteremia in nafcillin and 2.9 days in
nafcillin plus gentanm cin.

A is that a real difference anyway that
is clinically significant, about a half a day's
worth of difference and then, after that trial was
done, people say, well there was nore toxicity in
the gentamcin arm obviously renal insufficiency.

They said, well, since it causes rena

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (160 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

161
insufficiency, let's just give the gentamicin for
five days up front.

And that is what we recommend. And that
is actually recommended in the American Heart
Associ ation guidelines. But that is not howit was
studied. So that becones an issue, too, for
sel ecting control reginens which we will get to
down the I|ine.

But the real point here, in terns of this
problem here, is that tinme to negative cultures
didn't correlate with either norbidity or norality
in that Kourzanowski study. So, even if you can
make the blood cultures turn negative faster, what
does it mean clinically for the patient down the
I'ine.

(Slide.)

The next issue is how should the duration
of therapies in studies of this indication be
determined. The first question is why is that even
i mportant to discuss. Again, the problemhere is
we | eave this up to investigator discretion, we may

i ntroduce a potential bias that simlar groups of

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (161 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

1 patients may be being treated with two weeks worth
2 of treatment at one center and four weeks worth of
3 treatment in the other and how woul d we conpare

4  those.

5 So this is a big issue because we know
6 that there is significant variation in clinica

7 practice even for unconplicated disease. | know
8 every time we brought this up when | was a fellow
9 and we woul d have a Monday conference about this,
10 the attendi ngs woul d be throw ng stones at each

11 ot her back and forth about whet her everybody shoul d
12 get four weeks regardl ess just because they have
13 St aph aureus in their blood versus others who

14  thought that you could select a popul ation that

15 shoul d get shorter-course therapy.

16 In the ternms of clinical trial, this would
17 really need to be specified up front as to what

18 duration of therapy would be appropriate for what
19 patients.

20 (Slide.)

21 So the next question is how woul d

22  appropriate control reginmens be designed for this
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1 i ndication. Let ne go back, since | didn't hear

2 this until Dr. Tally presented his, | want to talk
3 alittle bit about this vancomycin versus nafcillin
4 di stinction.

5 When we went back and actually | ooked

6 through this data, there are no randoni zed

7 controlled trials that actually conpare those. The
8 first study or the nbst recent one is the one by

9 Chang whi ch was published in Medicine in 2003. The
10 problemthere is that we need to really understand
11 the limtations of sone of this data.

12 Wil e that study eval uated 505 patients in
13 a prospective nmanner, it was an observationa

14 trial. An observational trial is not random zed

15 and the problemwith that is that it may not, then,
16 account for some of the differences between the

17 patient populations. Since it is also observation,
18 they have no influence on how the patients actually
19 are treated which nmeans that things |ike managenent
20 of the catheter is not controlled for in that
21 popul ati on.

22 So what they did, then, was conme up with a
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relative risk for vanconycin. 1t doesn't nean that
vanconycin is inferior because there is no direct
conpari son between vanconycin and nafcillin within
that trial. So, again, there are sone linmtations
in |looking at that.

The study by Snmall and Chanbers published
in 1990 in Antinicrobial Agents and Chenot her apy
eval uated all of 13 patients who received
vanconycin and they were |.V.-drug abusers. Five
of those 13 patients were considered fail ures.

And, again, we know that 100 percent of patients
are not cured when they have endocarditis. So what
you really need is sone control, which that tria
did not have.

What they then did was they went back and
they pulled several papers which had essentially
between 10 and 25 patients, pooled them al
together and tried to get an effect estimate for
nafcillin. That, essentially, is an historically
controlled trial. Again, the people that they
called failures, | will just give you two exanples

One of their patients, the only
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conplication was fever. The patient was doi ng
fine, was put on oral cefradine and was sent hone
and lost-to-followup. So that patient was called
a failure. The question is you could legitimtely
ask, well, did that patient have fever because of
drug fever or because the person actually wasn't
getting better fromtheir endocarditis. Wth the
lost-to-followup, it is hard to tell

The other patient received nafcillin and
tobranycin for four days, then got vanconycin for
12 days, then was switched to cefazonlin and then
has a surgery down the |ine even though there were
organi snms found in the valve at the tine of
surgery. The question is, again, is that a failure
and which drug failed? That person got four
different reginens along the way and yet that was
considered a failure of vanconycin in that study.

The reason | ambringing this up is
think we need to be cognizant of limtations in the
data when we start tal king about these.
Nonet hel ess, clinicians have these perspectives out

in practice of whether they are going to fee
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confortabl e using vanconycin or nafcillin or
whet her they are going to want to use gentamicin in
conbi nation with either one of those drugs.

The issue in a clinical trial is, again,
|l eaving this up to investigator discretion may
i ntroduce a potential bias even though we know all
the linmtations of this data. So, again, could we
prot ocol - define switches from vanconycin to an
anti st aphyl ococcal penicillin once the
determinati on of the susceptibilities of the
organi sns i s made.

The issue here is drawing the distinction
bet ween sonething that is specified in the protoco
versus something that is left up to investigator
di scretion.

The last issue we would like to address is
what woul d be an acceptable |oss of efficacy
relative to controlled drugs for this indication
Let nme take a step back and, again, address
somet hing that Dr. Tally brought up. If what we
are going to try to deternmine is is that drug

effective or not, the legal requirenent is you need
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a control

If what we are going to do is say, we are
just to look at how patients did on our drug and
conpare that to sone external analysis of how
patients in 1942 did, that essentially is an
hi storical control. The Code of Federa
Regul ati ons says one of the appropriate controls
that you can use in clinical trials is an
hi storical control

But, renenber, that is exactly what we
have for vancomycin and we still don't know the
answer for sone of those questions now. So our
question for the committee is would sonething Iike
an historically trial be sonething that you fol ks,
as clinicians, would want to see. W may get an
ability to evaluate whether the drug is effective,
yes or no, relative to placebo but that would
probably not give us the data to eval uate how a new
drug woul d conpare to an already approved therapy
such as vancomnycin or an anti staphyl ococca
penicillin.

We woul d assune, though, in lieu of an

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (167 of 368) [10/27/2004 1:13:39 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

historically controlled trial, that npst of these
woul d be noninferiority trials which gets us to the
i ssue of what would be an appropriate
noninferiority margin.

We agree that that study by Skinner and
Keefer actually shows a very large nortality in
St aph aureus bacteremia. Again, we need to
recognize the limtations of that data. That pools
together patients fromall sorts of sites of
bact erem a i ncl udi ng pneunoni a, conplicated-skin,
et cetera. 1In 1941, there were no central lines so
that is a different popul ation of patients today
t han what we woul d have had back then. But it
still argues that this can be a very letha
di sease

So the real issue here is not what is the
benefit over placebo. The real issue here is what
woul d be the clinically acceptable | oss of efficacy
relative to drugs that we already know are
effective in this particular setting.

So the issue then is a larger

noninferiority margin translates into a smaller
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sanpl e size and makes the trial easier to do. But
that larger noninferiority margin also translates
into nore uncertainty regarding the results with
that particular drug especially when it cones to
comparing it to the control drug

(Slide.)

So what | wanted to do was to sort of show

you, since sonebody asked the question earlier,
what do the nunbers actually look like, just take a
second and go through sone of this.

I amgoing to use that number of 31
percent nortality fromthe 2003 Chang paper and say
let's just use that as the success rate in these
trials. W don't know where that woul d be but
let's just say that success rate cones out to be 70
percent.

Over here is the noninferiority margin.
So the narrower the margin nmeans the nore certainty
you have that the drug is effective. |n other
words, a 5 percent margin would say, we are going
to say that this drug has to be at least within 5

percent of the control or we are not going to say
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that that is useful clinically. 10 percent would
be within 10 percent of the control, 15 percent
within 15 percent of the control

So what you see is that if you have a
really stringent criteria of saying, we are only
going to say this drug is clinically useful if it
is within 5 percent of what we al ready have out
there, that you are tal king about a trial that has
about 1,300 patients per arm That doesn't count
the dropout rate which may be significant in these
kinds of trials so you are talking probably in the
order of 3,000 patient trials.

There are only about 10,000 patients with
endocarditis in the United States yearly and, given
all the issues with inclusions and excl usions that
Dr. Tally brought up, you have to ask whether that
is even a doable thing. On the other hand, if you
are willing to accept nore uncertainty--nanmely, on
the order of 15 percent--then we are tal king about
150 patients per arm which, again, you would have
to figure in that there would al so be that issue of

dropout and the not insignificant issue of
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171
screening for these people up front as well. As
Dr. Tally brought up, that is not an insignificant
i ssue when it cones to actually trying to find
people to put into the trial

So, hopefully, this gives you some numnbers
to be able to frame what we are actually talking
about. We can put this back up here again if we
need to.

(Slide.)

So let's just go through the issues for
di scussion here that we would like the committee--|I
am going to go back to the beginning and tal k about
the questions that | had as the headers for those
sl i des.

Shoul d patients with prinmary bacteren a
due to Staph aureus constitute a separate
i ndi cation and do these patients constitute a
clinically relevant group of patients that we could
describe in product | abeling for clinicians. Does
efficacy in primary bacterem a due to Staph aureus
inmply efficacy in endocarditis and can drugs be

studi ed wi thout exanmining the efficacy in
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1 endocarditis using sonme kind of staged approach
2 with appropriate labeling to tell clinicians where

3 the drug had and had not been studied?

4 (Slide.)
5 What preclinical information and
6 information fromother clinical trials would be

7 hel pful in evaluating drugs that may be appropriate
8 for study in this indication?

9 What eval uati ons shoul d patients have

10 prior to enrollnent or shortly thereafter to rule
11 out a known focus of infection? Are we talking

12 chest X-ray, echocardi ogram or anythi ng beyond

13 that ?
14 How shoul d patients who devel op a site of
15 infection after random zati on be handl ed? Shoul d

16 they be left on the study drug? Should they be
17 considered failures of study medi cation?

18 (Slide.)

19 How shoul d the duration of therapy in
20 these studi es be designated and what woul d

21 appropriate control reginens for this indication

22 be? Finally, what would be an acceptable | oss of
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efficacy relative to controlled drugs trying to
bal ance that certainty of the results with the
practicality of sanple size.

Let me add on to the end of this, would an
historically controlled trial be something that
you, as clinicians, would find acceptabl e.

I"l'l stop there. Thanks very nuch.

Questions from Comm ttee

DR LEGGETT: Thank you, John. | know
there are going to be sone questions. Wat | would
like to do--we are behind schedule--is take
questions and di scussion until just about noon. So
pl ease nake your questions succinct and inportant.
Tom would you like to start?

DR FLEM NG | have got a |l ot of issues
and | am not ready yet to get themboiled down to a
succinct summary. So | would rather go a little bit
| ater.

DR LEGGETT: Joan?

DR. HILTON: | will just ask one question
to clarify at this point. Wen we are talking

about efficacy, | assune that you are going to
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measure that using the endpoints listed on Slide
16. You have two listed there. One is netastatic
di sease and one you tal ked about, negative
cultures, or time-to-negative-cultures. Are those
what you are focused on when you think in terns of
measuring efficacy?

DR. PONERS: That woul d probably be part
of the definition. W didn't want to get into
today actually defining what the endpoints would be
because, obviously, there are some things we |eft
out of there, |like people who die while they are on
treat ment.

What we wanted to say is should that be a
part of the appropriate definition of endpoints.
But, given all the issues we needed to discuss
today, we didn't want to get into specifically
defining what an endpoint woul d constitute.

DR LEGGETT: Don

DR PORETZ: | think you are right that
physicians in practice are |ooking for guidelines
and woul d like specific entities. So why not, for

argunent sake, start out with one prinmary
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1 bacteremia in and of itself; nunber two, bacterenia
2 associated with a metastatic focus of infection;

3 and nunber three, bacterenia associated with

4 infective endocarditis and then start discussions

5 fromthat so we have three separate categories.

6 I think doctors in practice would

7 appreciate that.

8 DR. LEGGETT: So let's take some questions
9 about Staph aureus bacterem a without endocarditis.
10 One of ny problens that | see imediately coning up
11 is nost of the tine, even though we think we have
12 an endovascul ar focus, Staph aureus is acute enough
13 that we don't see the vegetations. A lot of the

14 transesophageal studies are done in nore subacute
15 situations where the sensitivity is much higher

16 DR. PORETZ: Don't you believe--at |east
17 it is nmy feeling that we tend to significantly

18 overtreat a lot of these patients? | nean,

19 peopl e--based on the dogrma of what we are taught,
20 we treat for four to six weeks sonetines and peopl e
21 have no reason in the world to really think they

22 have endocarditis but doctors are scared not to do
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t hat .

DR. LEGGETT: Agreed, totally. On the
other hand, we are doing that in the face of drugs
with what we think have known efficacy. Here we
are tal king about a drug we don't even know if it
wor ks.

Al an?

DR. CRCSS: | would point out that, at
| east based on our earlier teachings, one of the
reasons that | would treat for four to six weeks is
the fact that the norality with sinple Staph aureus
bacterem a, unquote, was al nost as forbidding as
with an endocarditis. Part of the reason for that
is the establishment of nmetastatic infections. W
treat for a long period of tine not sinply to clear
the blood but to treat the netastatic foci in the
spl een, kidney, wherever. That takes tine.

Actual ly, you may recall the whole issue
of teichoic acid antibodies was an attenpt by the
i nfectious-di sease community to really separate out
that issue to decide who may have a significant or

metastatic focus that nmerited long-term
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t herapy--you can say four weeks, five weeks, six
weeks--versus those who didn't.

Qoviously, that is in the dust heap of
unrealized tests, but the principle remains the
same. | would say that the significant forbidding
nortality of Staph aureus bacteremi a, even in the
absence of endocarditis, demands that we at | east
approach Staph aureus bacterema a little
differently than we do with bacterem a of other
organi sns.

DR. LEGGETT: | would follow up on that
with this question about only | eaving a 48-hour
wi ndow of prior antibiotics because what you are
inmplying is that to say 72 hours of therapy, no
matter what it is, is not going to make a
difference in the long run. So | think that this
is different than what Dr. Powers was tal king about
of therapy early on and short course of treatnent.

We are not talking five days of therapy
for sinusitis after 48 hours. Now we seemto be
tal king four to six weeks.

John?
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DR BRADLEY: | think Dr. Powers has done
a really nice job of detailing how conpl ex these
studi es would be. He has brought up at |east 20
different questions. For you to say, "Oh; do you
have any comrents?" | amrather paralyzed. | don't
know whi ch one to comment on first and, if | don't
conment, does that mean | agree with something?

DR. LEGGETT: You have got 18 mi nutes.

DR BRADLEY: So if you could go by each
poi nt that he requested, one by one, | think it
woul d be easier for us to coment.

DR LEGCETT: Sure. Number one; should
primary bacterenia due to Staph aureus constitute a
separate indication? Any thoughts? M thought is
no.

DR BRADLEY: Yes.

DR. LEGGETT: John?

DR BRADLEY: | would agree. | think that
if, the harder you | ook, the nore you find the
associ ated occult focus--so | would agree.

DR PORETZ: But does that mean soneone

needs to be treated with parenteral antibiotics
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during that whol e period of tine?

DR. LEGGETT: | don't think so. | think
it just depend on the antibiotic. It doesn't have
to be parenteral. |f we have a drug that is 100

percent bioavailable with the same levels P.O and
I.V., there is no reason to give it |.V.

DR. PORETZ: | agree.

DR PATTERSON: Could | ask--Dr. Maxwel |
brought up a question. You are agreeing wi th what?
We weren't sure what you were saying. Agreeing no,
it shouldn't be a primary--it should not be an
i ndi cation?

DR BRADLEY: Yes, Dr. Leggett, | was
agreeing with you that primary bacterenm a, itself,
shoul d not be considered its own di agnosi s.

DR LEGGETT: Any di sagreenent or
clarifications of things? Jan?

DR PATTERSON. | was just going to say if
we are including catheter-related bacteremia in the
definition of primary bacteremia, | aminclined to
say yes to that question.

DR. LEGGETT: John?
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DR. PONERS: Could we ask people to give
their reasons why yes or no? | think, John, you
said it is the conplexity of actually studying it
that woul d be--and, if the answer to this is no,
what woul d you think would be useful in lieu of
t his?

DR LEGGETT: So he is junping ahead to
anot her questi on.

DR BRADLEY: If | can coment on Jan's
question first. | think catheter-related
bact erem as shoul d not be considered in the primary
bacteremias. | think if someone cones in with
fever, has a blood culture and the blood culture is
positive with no other associated focus--and
woul d consider a foreign body, the catheter, in
this case, a focus--they should be consi dered
separately.

And | forgot what your question was.

DR. LEGCGETT: You have explained it.
Celia, can you give sonme explanati on about why you
think primary bacterem a should or should not be a

separate indication?
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DR MAXWELL: | think it would be hard to
determ ne what primary bacterenmia is because, as
everyone agrees, if you |look hard enough, you are
going to find sonmething. So when do you stop
| ooking? So it would be hard for me to say what
primary bacterem a is.

DR LEGCGETT: cChris?

DR. OHL: G ven the conplexity of the
definitions and how the trials would have to be
constructed in order to get this indication, |
woul d say no. | would agree.

DR LEGGETT: Joan, did you want to nake
any conmments?

DR, H LTON: No.

DR LEGGETT: Barth?

DR, RELLER. No. But Staph aureus
bacterema is, | think, much nore difficult for
this rubric than coagul ase-negative staphyl ococcal
associ ated with catheters because, w thout
association with catheters, it is problematic. It
doesn't mean that there couldn't be differentiation

of persons who have bacteremia with Staph aureus
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1 and that the indications could be different.

2 But it depends on the definition. Were
3 am comng fromare three avenues. They are very

4 famliar to all the infectious-disease clinicians

5 here. There is a huge difference by organismin

6 what the site of infectionis. Now, | amnot fast

7 enough to do this subset analysis by Staph aureus

8 bacteremia as well, but just to give an exanple.
9 Bacteremia with acute pyel onephritis in a
10 young woman--1 nean the bacteremia is there but

11 that is not the issue, and there is no

12 intervention. That is different from Staph aureus
13 bacteremia with a phlegnon with discitis which is
14 different frombacteremia with an intra-abdon na
15 abscess, not with Staph aureus, or a

16 catheter-rel ated bacterema with Staph aureus is
17 very different whether it is conplicated by

18 endocarditis or conplicated by osteonmyelitis or a
19 joint infection because of this issue of what are
20 the ancillary--they are not ancillary--or the

21 adjunctive or, in terms of outcone, the primary

22 det er m nant s.
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For exanple, when we | ooked at all
bacteremi as in that thousand confirmed rea
bacterem a studies, on the role of renoval
exci sion and drainage of a primary focus of
infection, the associated nortality and the rank
order was, if there was a renovable focus and it
was renoved, the nortality was 6 percent. If it
was a catheter-associated, sort of the purist, it
was 4 percent. So it was even |ess.

But if there either wasn't sonething that
you could renove or if wasn't renoved--now, this
is, you know, all real bacterem as, not just Staph
aureus. One of the things that canme out of this
session is to go back and | ook at the cohort of
Fow er and col | eagues at our place. W have got
now 1500--is to go back and try to assess this, the
mortality--when you couldn't, it was 16 percent.

So, in other words, there is a huge
effect, regardl ess of the bacterema. So it is
where the conplication is and whether you can do
sonet hing about it, and whether you do sonet hi ng

about it. Then you take endocarditis. Let's take
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St aph aureus endocarditis, treat it with a good
drug that is effective, regardl ess of what that is.
Well, the outcone is also, everyone here knows,
critically dependent on if one devel ops a surgica
complication or not and whether you have surgery.

So the real outcone depends on whether the
valve is attacked, if it needs to be attacked. So
it is not just the antibiotic. This confounder of
prior antibiotics, | think, with Staph aureus
bacterem a, given the incredible frequency of
complications and especially with endocarditis,
that intervention needs to be swift to preserve
life but the outcome depends on sonme of these other
things so that if you had a confounding antibiotic
for two, three, four, five days, that is not going
to nmake any difference in the outcone of
endocarditis or even conplicated staphyl ococca
bactereni a

In other words, | don't think you woul d
have to exclude patients. But if you take overall
and | don't have this for Staph aureus, another

thing that could be done and | would like to do is
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that when one looks in that, let's say, for round
figures, thousand patients about the influence on
nortality, attributable nortality, based on
time-of-intervention, of getting the right
antibiotic, the relative risk of one was you got
the right antibiotic enpirically; that is, you were
t hought to be going to be bacteremic, you got the
right antibiotic--you had soneone who was an
experienced clinician that gave you the right
antibiotic fromthe get-go. Relative risk of 1.

O you didn't get the right antibiotic
until the Giamstain was called, it went up a
little bit but not rmuch, 1.2. But if you didn't
get the right antibiotic until susceptibility--this
is taking all thousand; okay? Real--that is where
the big junp cane and it was about a relative risk
of 3.

If you never got the right antibiotic,
which is infrequent, very infrequent, it was, you
know, very--1 mean, it was ninefold or nore. Now,
this is attributable to the extent possible with a

mul tivariate analysis, et cetera. So the point is

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (185 of 368) [10/27/2004 1:13:39 PM]

185



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

it mkes a difference overall. | amnot sure with
subsets with Staph aureus it would nake a
difference acutely to get the right antibiotic, but
the real test of antimcrobial conponent, when one
separated out the role of excision, drainage,
surgery, endocarditis, whether there is--so | think
that, for me, the answer to this is conplicated or
not, renovable focus or not and whether it was done
and then that endocarditis is in a different
category--this gets into duration of therapy--from
the other conplications.

But, even with the other conplications,
think nost of them are going to have four weeks of
therapy and the other intervention. So it is not
sort of avoiding the issue, but this maybe is
really crucial and whether or not the nunbers all ow
it to be done is something else. But | think the
bi ggest danger is to facilely group as a primary
bacterem a or catheter-rel ated bacterem a because
you have got a catheter, even if you renove it, it
grows Staph aureus, et cetera, and say, okay, you

can have short-course therapy.
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1 That can be and is a catastrophe if you
2 have not sought hard enough for the conplications.
3 I know that is a long answer, but it is
4 the only way you can fairly do it because these

5 things, and | gave sone numbers to show the

6 relative inportance of these other factors in

7 maki ng this decision.

8 DR LEGCGETT: Succinct, as usual

9 I have trouble with a primary bacterem a
10 because, as has been nentioned, they usually cone
11 from somewhere. So we have got to mamke sure that
12 the drug works el sewhere than in the bl codstreamif
13 we are going to try to treat these upcom ng

14 complications. | think what we want to do in a
15 clinical trial is try to avoid |lunping as many

16 things in there as possible. | think throwing a
17 catheter-related into the primary bacterem a just
18 makes it that rmuch harder to group people so that
19 you are actually sort of having sone scientific
20 | ooking at it.
21 The problem of course, is that we are

22 | ooking at the final conmon denomi nator of
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1 sonething that came frommany different directions
2 But | think that trying to |l ook at clinica

3 endpoi nts of netastasis, endocarditis, those sorts
4 of things, as one of the outcones is nuch nore

5 inmportant to me than just whether the blood culture

6 was negative at one day, two days or five days.

7 Cel i a?
8 DR. MAXWELL: This is really brief. |1
9 just wanted to comment that as John was here

10 talking, this is an indication in adults because he
11 was renminding ne that, in children, you can get

12 transient primary bacteremias with Staph that clear
13 by themselves. So | amnostly confining ny

14 comments to adul ts.

15 DR LEGCETT: Al an?
16 DR CRCSS: | will be brief by conbining
17 responses to 1 and 2. | totally agree with the

18 difficulty of having a separate incident for

19 primary bacterenmia in part because, as has been

20 said, if you |l ook hard enough, you are nore likely
21 to find a focus.

22 That brings ne to a second point, having
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done simlar types of studies, or at least in part

of them as Dr. Tally pointed out, it is very, very
difficult even with sonething as relatively conmmon

as Staph aureus to, one, get consent within a very

short period of time and, two, there is always the

consideration that, by the time you get there with

your new drug, that the patient has al ready been on
some ot her enpiric therapy.

Wiile, in the case of Staph aureus,
perhaps you still have, perhaps, nore tinme because
of the difficulty in clearing Staph aureus
bacteremia and all the things that Barth pointed
out, still, | think, in terms of cleanness of
study, it is good to have your experinental drug
started as early as possible.

So, in thinking about this, | would just
like to, perhaps, ask Dr. Flemng to comrent either
now or |ater about a type of approach that we have
had at |least in the cancer and infectious-disease
field where you often will have preenptive or even
prophylactic antibiotics. So, clearly, if a

patient cones to an emergency roomand there is a
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hi gh suspi ci on of Staph aureus bacteremnia, the
physicians will start antimcrobials even before
the patient hits the fl oor

So | amjust wondering about a type of
design in which a patient is random zed at that
poi nt and then you actually enbed into your study a
subsequent wor kup whi ch may include as nuch i magi ng
as Dr. Powers pointed out or your echo and at | east
have that already built into your study so you have
al ready prospectively defined these nore
compl i cated cases and how you anal yze t hem

But, in the nmeantine, what that does is it
all ows you to get your drug on board nmuch nore
qui ckly and also to allow the 48 hours, at least to
obtain informed consent which is really a
form dabl e probl em

DR. LEGGETT: Tom do you want to nake a
st at ement ?

DR. FLEM NG | actually would want to get
tothat. | amgoing to defer. There are two or
three other critical questions that | would like to

have sone time to tal k about and that point cones
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1 up in one of those later questions. So, just to be
2 brief on this one, | amvery persuaded that, with
3 the di agnosis of Staph aureus bacterema, it is

4 very inportant to do everything possible that is

5 practical to achi eve know edge about the site.

6 The site clearly has a lot of influence on
7 our projected efficacy and outcone. The chall enge,
8 as | understand it, is in maybe 20 percent, we are
9 not going to succeed in that, at least within the
10 time franme that we have available to us. So where
11 are you left with those 20 percent? | understand
12 that this primary bacterenmia category is basically
13 those for whom we haven't been able to identify a
14 primary site except nmaybe catheter-rel ated.

15 So what do we do with this 20 percent? |
16 am endorsing all the comments that we woul d

17 certainly want to understand site if we can and

18 that would then be how we woul d characterize those
19 people. But what do you do in the 20 percent if

20 you don't consider them a separate indication?

21 DR LEGGETT: Jan?

22 DR. PATTERSON. | was just going to
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explain nmy yes, as requested. | guess it is ny
hospi tal epi dem ol ogy hat since |I have been doing
that for 15 years. | amvery confortable calling a
catheter-rel ated bacteremia a primary bacterem a.

I think it is a distinct clinical entity and it has
different inplications than other catheter-rel ated
bacterem as which we treated differently.

| agree that the reasonabl e amount of
wor kup needs to be done, which we usually do for
St aph aureus catheter-rel ated bacterem a to nmake
sure that it is nothing else.

DR LEGGETT: Nate?

DR THEILMAN: So this is a difficult
issue. | worry that, if we split things up too
much, we are not going to be left with anything to
study. So, to sone extent, sone |unping may be
required. O course, attendant with that is the
risk of heterogeneity in the population that we
seek to study and invalid results.

Dr. Powers, in his third slide, has given
a definition for primary bacterem a, evidence of

systemic signs and synptons with positive bl ood
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1 cultures for Staph aureus and no identified source
2 of infection at time of enroll nent.

3 I think, if we prospectively figure out

4 how we are going to try to identify sources of

5 infection at that tine, and that could range from
6 i ncluding a transesophageal echocardiogramto

7 tagged white bl ood-cell scanning as was done in one
8 of the studies present. This night be doable. |

9 woul d not advocate, by the way, for tagged white

10 bl ood-cell scans in everyone but | think | would

11 for a TEE

12 DR LEGGETT: Don?

13 DR PORETZ: Maybe | disagree but | really

14 think there is an entity of primary Staphyl ococcus

15 aureus bacterem a. | have seen a nunber of
16 individuals. | have | ooked and | ooked for a focus.
17 I can't find a focus. They had the nucous-menbrane

18 break or a skin break and that is how the organi sm
19 got into the blood culture.

20 If you can't define that as primary

21 bacteremia, | nean that is what it is. | amnot

22 sure those people need to be treated--they do need
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194
to be treated, but | amnot sure--in 24 hours, many
of those people are better on therapy. | am not
sure all those people who are better in 24 hours
need to have, because of the potential to have a
val ve infection or a netastatic focus of
infection--need to have a very, very prol onged
course of therapy.

DR LEGCGETT: John?

DR. BRADLEY: You bring up an excellent
point. If you find Staph aureus in the
bl oodstream you go after what night be the primary
site you and investigate them As was brought up
earlier and in John's definition, now obvious
secondary site at the tinme of enrollment. W all
know t hat chest X-rays, echos, can all becone
positive after your first evaluation

So building into a protocol the points at
whi ch a repeat eval uation would need to be nmade and
how detail ed that repeat evaluation would need to
be are inmportant to decide because you are right;
many of them get better but there could be just a

mld infiltrate that clears with oral therapy in a
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subset .

DR LEGCETT: Chris?

DR OHL: | was just going to, | think,
clarify some of what we have all been saying al so
What is different is would a clinician find such an
i ndication useful. | would say to that, yes, they
would find that useful. But, unfortunately, it is
such a conplex issue in trying to show what primary
bacteremia is. At this point intime, with our
current technol ogy, may not be well definable
enough to answer the question that the clinician
wants to know.

The other thing that struck me and | know
Barth and ot hers have been thinking about this for
a lot longer than | have in these types of
settings, but clinicians, | think, are nmuch easier
to take information that is shown that the
difficult situation, the nore difficult diagnosis,
the nore difficult infection, if there is efficacy
there, they are nuch nore willing to extrapolate it
back to nore sinple situations.

So realizing that the nunbers that we are
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going to need to get clinical trials to study the
nmore conplicated bacterenias, and the nost comon
conplicated, | guess, would be endocarditis, we
woul d need nuch time, not only to get the trial
done but also to have enough clinical acumen and
experience with what is it there for |esser

indications in order to go for that.

So | think that is nmy understanding of the

complexity of the issue. So the question you
initially asked is that, if our technol ogy was
there, in order to conpletely define what that is,

the answer would be yes. But | amnot sure that

our technology is there right now for us to be able

to define that to make that trial doabl e.

DR LEGGETT: If | understand you right,
what you are saying is that you would want to fee
confortable in the nost conplex situations. In
ot her words, you would first like to see the drug
work in endocarditis and other conplicated
bact erem as before you went down to Don's sinple
one which is the exact opposite of what they were

talking, if | understood correctly today, the
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st epwi se approach whi ch was going fromthe sinple
to the conpl ex.

Bart h.

DR, RELLER. Froma clinical standpoint,
actually, I amin conplete agreenent with Don. The
question is how to safely separate those. So one
possibility, and I could envision this as
doabl e--one possibility would be to have a category
of unconplicated primary bacterem a and then a
conplicated bacterem a that woul d enconpass
endocarditis that has other set of considerations.

But that an indication not be given for
conplicated, necessarily; in other words, that it
woul dn't be either/or because you have to sort out
the endocarditis and there may be an endocarditis
i ndi cation. There may be an endocarditis
indication and a primarily unconpli cated
i ndi cation. Then you could say, well, what about
t he ot hers.

Well, | think the others, the outcome, is
actually al so very nuch dependent on what you do

about that conplication. So getting to that
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unconpl i cated primary that would include a catheter
that was renoved woul d be sonething that you cone
to by exclusion of conplications.

One of the things that | think is a rea
plus on the studies that Dr. Tally presented, or
the study in progress, was this concept of you
can't just say it is unconplicated and start
somet hing and i gnore them But you are watching
themlike a hawk. You are naking sure that you
don't mss sonmething. And you are follow ng them
for a long enough tinme to see what cane back to
bite you that you mssed, this "seek and ye shal
find," usually--not always, depending on how hard
you go.

So | think that it is not that it is
i mpossible, but it is the care with which it is
done because | think, froma clinical standpoint,
the unconplicated bacterema with Staph aureus is a
reality that woul d not necessarily mandate for
everyone for six weeks of therapy.

DR LEGGETT: Let's junp to the last slide

because it is now-by the tine we finish, it wll
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1 be quarter after 12:00. Tom do you want to

2 address those issues?

3 DR FLEM NG Al right. Actually, what
4 would like to focus on, just to drill down, is on

5 two issues, the last issue on Slide 22 on our

6 handout and the | ast issue on Slide 23.

7 The last issue on Slide 22 is should

8 patients who develop a site of infection after

9 random zation be handl ed. There were severa

10 questions during John's presentation that led up to
11 this summary question. To address this, | am going
12 to, in fact, propose what | would think would be

13 the kind of information | would want to | ook at as
14 out come because it sets up ny answer.

15 In this setting, what we are | ooking

16 for--certainly, one conmponent of this would be

17 negative blood cultures. But we know that is not
18 enough. That certainly isn't sufficiently

19 predictive of what is happening at prinmary sites.
20 We woul d al so want to | ook at conplete resolution
21 of entry signs and synptons.

22 But, fromny perspective, in particular,
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the elenents that | would really hope for as being
affected with an effective antimcrobial here would
be to reduce sone of the nore particularly serious
sequel ae, to reduce the risk of nortality, to
reduce the risk of nmetastatic infection or
i nfective endocarditis.

So, if soneone, post-random zation
devel ops a netastatic infection, that is an
outcone. That is not a subgroup-defining
characteristic. So, if we were to pull those
peopl e out of the analysis and do subgroups, then
we are missing the fact that the occurrence of
t hese post-randoni zation events could be part of
the signal of the effectiveness of the
antimcrobial intervention in preventing or
reducing the risk of these events which conmes back
to the principle that intention-to-treat anal yses
are really critical if we believe in the inportance
of randoni zati on.

Random zation gets rid of systematically
occurring inbal ances but only if we, in fact,

include all random zed people in the anal ysis.
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Now, in the need to random zation and
initiate therapy before all baseline insights are
in hand, one could envision that certain sanples
coul d be obtained that woul d be analyzed in the
next 48 hours. One could state that if those
sanpl es were taken at random zation, then the
intervention didn't influence the outcone and
anal yses could be done that did and didn't include
those patients.

But those are different fromthe cases
where post-baseline information is used to exclude
patients because of events that occur
post - basel i ne.

So, in essence, | would argue that, to
preserve the integrity of random zation, if there
are infections that occur post-randoni zation, those
are outcones and those people should be left in the
anal ysis as outcones. |t does nean, though, as a
result, it is very inportant for us to do the very
best di agnostic assessments as practical at
baseline so that preexisting conditions can be

identified and not need to be included as outcones
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202
because those that aren't found are, then,
obviously going to dilute the assessment of
efficacy.

Nevert hel ess, unless you can tell ne that
you know for a fact that what is found after
random zati on was present at random zation, then we
could mssing part of the signal of treatnent
ef fect by excluding those people and not counting
t hose events as outcones.

Moving to the |ast question which was one
relating to in a setting where you have very
effective active conparator interventions on
endpoints such as nortality. Now you are assessing
a new antimcrobial. Wat is an acceptabl e margin?
Dr. Powers was giving us slides that were referring
to the setting where you had naybe a 30 percent
mortality rate.

The question is, now you are goi ng
head-t o- head agai nst that conparator and
intervention. Cearly, we know, in this setting,
that this intervention has a profound effect on

that endpoint. |In the absence of the conparator,
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mortality rates would be very nuch higher than 30
percent.

But the driving issue here in ensuring
that you don't have too large a nmargi n comes down
to what is clinically acceptable for how rmuch
hi gher nortality risk would you allow. He gave
what m ght be viewed to be sone conpelling
argunents for allowi ng a big margin.

If you allow a 15 percent nargin, if you
say, | just need to rule out the nortality at 30
percent is not increased to nore than 45 percent,
you m ght be tal king about sanple sizes of 150 per
armwhile, if you were tal king about ruling out a 5
percent increase, you mght be tal ki ng about sampl e
sizes that are tenfold that |arge

The difficulty, though, is how nmuch are we
willing to allowin truth clinically, in ternms of
| esser efficacy. |If we are lenient in allow ng
considerable flexibility here to accept snall
sampl e sizes, then, when we get a second generation
intervention that maybe, in fact, truly does have a

40 percent nortality and we now use this as our
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active conparator, how many iterations of
noninferiority trials are we going to go through
before we have the risk that we are now accepting
interventions that have truly a substantially

hi gher nortality rate.

So when | think if what is the margin that
we would allow, | just turn the tables around and
say, suppose, in fact, 45 percent nortality was the
standard and you could conme through with an
intervention that woul d reduce that to 30. Wuld
that be an inportant advance? You bet it woul d.
You bet it would. So why would you allow that big
a loss of efficacy?

If you had 40 percent nortality and you
could reduce it to 30 percent with an experinenta
antimicrobial, would that be an inportant advance?
I woul d suspect strongly that it would. So, to
all ow for remarkably | arge margi ns, based on
artificial notivation that is statistical to get
smal | sanpl e sizes, can conpronise the best
interest of public health in patients.

Inreality, | argue that the sanple-size
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picture that Dr. Powers put up, while accurate,
m ght not, in fact, be that burdensone in the
following sense. |If those calculations were al
based on the assunption that the experinental is no
better than the standard, if the experinmental is
slightly better than the standard, then you can
rule out that you are nodestly worse with nuch
smal | er sanmpl e sizes than were shown here

So what it neans if, if | amnot inproving
public health, yes, it does take a big sanple size
to rule out that | amtaking a step back. But if |
am actual |y providing a very nodest i nprovenent,
not enough of an inprovenent that | could showis
statistically significantly superior, but a npdest
i mprovenent so | could rule out I am nodestly
worse, that is an inportant advance and that can be
assessed with a rmuch nore nodest sanple size.

Final point and that is historica
controls. Can you use historical controls? If we
do an uncontrolled trial, it truly is controlled
It is controlled by our best sense of how these

pati ents woul d have done in the absence of our
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intervention. It is an historical control

When can you use those? You can use
hi storical controls when you have a very clear idea
of what the result would be in this population in
the absence of your intervention and where you are
| ooking for really big effects. WlIl if, in fact,
we said the margin that we, in fact, would accept
here would be 5 to 10 percent on nortality, neaning
that the conparator is going to have about a 30
percent nortality, we want to know that we don't
have nore than a 35 to 40 percent nortality.

But | don't want to do a controlled trial,
randoni zi ng hal f these patients to the control arm
I want to use historical controls. It is
treacherous. To be able to distinguish an observed
mortality rate of 35 to 40 percent and to be able
to conclude that that, in fact, truly reflects
benefit, that this would have, in fact, been 30
percent, nmeans you have to have a highly
honogenous, highly predictable setting.

Everything that | have heard today says,

no way. There are an awful ot of factors out here
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that can influence outcone. It is exactly the
circunstance where | cannot use an historica
control, where | have a | ot of heterogeneity and
amtrying to discern nodest differences on
critically inportant endpoints. | have to have a
proper random zed conparator.

DR LEGCETT: Thank you. | think we wll
adj ourn for lunch. W have to be back here
pronptly at 1:00 for the Open Public Hearing.
(Whereupon, at 12:20 p.m, the proceedi ngs

were recessed to be resuned at 1:00 p.m)
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1 AFTERNOON PROCEEDI NGS
2 (1:15 p.m)
3 DR LEGGETT: W are going to open the

4  afternoon session with the Open Public Hearing for

5 whi ch we have two known speakers and we will see if
6 anyone el se wi shes to speak

7 Qpen Public Hearing

8 DR LEGCETT: First of all, |I need to make
9 this statement. Both the Food and Drug

10 Admi ni stration and the public believe in a

11 transparent process for information gathering and

12 deci sion naking. To ensure such a transparency at
13 the Qpen Public Hearing session of the advisory

14 committee nmeeting, the FDA believes that it is

15 important to understand the context of an
16 i ndividual's presentation
17 For this reason, FDA encourages you, the

18 Qpen Public Hearing speaker, at the begi nning of
19 your witten or oral statement, to advise the
20 committee of any financial relationship that you
21 may have with any conpany or any group that is

22 likely to be inpacted by the topic of this neeting.
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For exanple, the financial information may
include a conpany's or a group's paynent of your
travel, |odging or other expenses in connection
with your attendance at the neeting. Likew se, the
FDA encourages you at the begi nning of your
statenent to advise the commttee if you do not
have any such financial relationships.

If you choose not to address this issue of
financial relationships at the begi nning of your
statement, it will not preclude you from speaking

The first speaker at this session is going
to be Dr. Ti m Henkel

DR. HENKEL: Thank you, Dr. Leggett, and
thank you to the agency for the opportunity to
address the conmttee today.

(Slide.)

VWhat | would like to do, since | have the
much sought-after after-lunch spot here, | wll
keep ny remarks brief, is describe our experience
with a catheter-rel ated bl oodstreaminfection study
conducted according to the current gui dance.

What | won't do, since it has been done by
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others and that conversation will be continued this
afternoon, is talk about nedical need, tal k about
epi dem ol ogy of disease, tal k about statistica
consi derations because | think those have been well
cover ed.

I amgoing to focus on study design and
conduct of the study. Even though this study is
completed, | also won't talk about results here
today. It has been presented in part at the
Eur opean Congress of Cinical M crobiology and
I nfectious di seases and will be published in ful
in an upconing issue of dinical Infectious
Di seases. So | would like to focus on the design
i ssues.

(Slide.)

This is a Phase |l study, a randoni zed,
control | ed, open-label study of dal bovancin, a new
| i po-gl ycopeptide antibiotic under devel opnent
admi ni stered once weekly conpared to vanconycin
adm ni stered twi ce daily.

The study used clinical and

m crobi ol ogical entry criteria, which | will
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describe further, consistent with the draft
gui dance for CRBSI. The primary endpoint of the
study was the gl obal response; that is, the
conbi ned clinical and m crobi ol ogi cal outcone at
the tinme of a follow up visit sone two weeks after
the end of therapy.

The sanpl e size planned here was about 60
patients per group. This is a Phase Il study with
descriptive statistics only, 95 percent confidence
i nterval s planned around the point estinmates of
success.

(Slide.)

The inclusion criteria utilized docunented
Gram positive bacterem a at baseline which is how
nost patients were entered into the study. W did
allow for enpiric enrollment of patients with signs
and synptons of bacterem a, basically signs and
synptons of the system c inflanmatory-response
syndrone, fever, hypotherm a, |eukocytosis,
| eukopenia, or a left shift in the white count,
tachycardi a, tachypnea or transi ent hypotension.

(Slide.)
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We excluded patients, consistent with
gui dance, who had received nore than 24 hours of
antibiotics for that episode of G ampositive
infection. W excluded patients who had a
docunented alternate focus of infection identified
at the tine of random zati on.

We al so excluded patients who had recent
St aph aureus bacteremia with a docunented source
other than a central venous catheter out of concern
that it was actually a recurrence of that alternate
source rather than a new bacterem a.

We included patients only for whoma
t wo- week course of antibiotics or |ess was deened
to be appropriate. Creatinine clearance of |ess
than 50 or neutropenia, these largely were the
results of the phase of devel opnent we were in with
the conmpound at the time and, as Dr. Tally
menti oned, not know ng what the appropriate
adj ustnents for renal insufficiency were at the
time.

We al so excluded patients on chronic

i mmunosuppressi ve drugs or with organisns with
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1 docunent ed resistance to either of the study drugs.
2 (Slide.)

3 In terns of mcrobiological nethods,

4 think Dr. Murray outlined a few of these already

5 this nmorning. We did catheter cultures where

6 catheters were available for culture, either

7 roll-plate or sonication techniques. W |ooked at
8 time-to-positivity of catheter cultures versus

9 peri pheral cultures when that data was avail abl e at
10 a given site.

11 We al so | ooked at quantitative cultures
12 again where sites could conduct that analysis,

13 cultures of exudates at insertion sites and then,
14 for organisns other than Staph aureus, |ooked at

15 anti biograns and, to confirmidentify of paired

16 i sol ates, pulsed field gel electrophoresis.
17 (Slide.)
18 In terns of the outcone definitions,

19 clinical outcones were defined as inprovenent in
20 signs and synptoms such that no additional therapy
21 was required. So, in this case, a netastatic focus

22 of infection would have been identified after two
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weeks of therapy. The patient would have required
nmore therapy and woul d have been classified as a
failure.

We | ooked at m crobiol ogical success or
failure sinply as clearance of blood cultures as
success, persistence as a failure.

(Slide.)

We devel oped several classes of
catheter-rel ated bl oodstreaminfections for
pur poses of analysis. A definite catheter-related
bl oodstream i nfecti on, per guidance, was defined as
one of the follow ng; at |east one positive
peri pheral blood culture plus either a positive
sem -quantitative catheter-tip culture; a
quantitative catheter culture or a positive hub or
tunnel exudate culture.

It could al so have been nmore than a
five-fold increase in the colony-formng units per
m of an identical pathogen froma central versus a
peri pheral culture or where sites could conduct the
anal ysis again, a nore than two-hour tinme lag in

the tine-to-positivity for the peripheral culture
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relative to the central culture.

(Slide.)

There was an additional category of
probabl e catheter-related infection. So, for Staph
aureus, at |east one positive peripheral blood
culture in the absence of other sources of
infection in addition to a physical exam nation,
chest X-rays, urine cultures, and then any imagi ng
directed by the physical exam nation of other signs
and synpt ons.

Patients al so had an echocardi ogram A
transesophageal echo was strongly recommended
al t hough we woul d accept a transthoracic
echocardi ogram Those could actually be done after
the random zation decision. So it was possible
with the design that a patient with endocarditis
coul d have been random zed and woul d | ater have
been classified as a failure. That, in fact, did
not happen.

For other organi sms such as coag-negative
Staph, we required two positive blood cultures as

have described al ready, at |east one of those

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (215 of 368) [10/27/2004 1:13:40 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

216

peripheral ly.

(Slide.)

We opened 34 centers in North America and
enrolled the study over a period of 17 nonths.
Just over 2,600 patients were screened, and | wll
give you the reasons for the screen failures in
just a nmonent, to enroll 75 patients. So we fel
short of the 60 patients per armthat we had hoped

to enroll but chose to close enrollnment at this

poi nt .

(Slide.)

In terns of reasons for screening failure,
the nobst conmon was i nhadequate culture data. In

| arge nmeasure, this reflected the difficulties with
getting the culture data for coagul ase-negative
Staph. So some of these are certainly the patients
we have tal ked about this norning with a single
positive culture who probably don't have di sease
The second npst common reason was pri or
antibiotic usage. This excluded patients with both
coag- negative Staph as well as Staph aureus but, in

fact, is nore problematic for the Staph aureus
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1 patients. | nmight also add that these reasons are
2 not necessarily mutually exclusive. This is the

3 reason listed first for screening failure.

4 | tal ked about renal insufficiency

5 al ready. 13 percent of the patients screened had

6 an alternate focus of infection identified prior to
7 random zation. Patients were also excluded if they

8 had m xed G- am negative and G am positive

9 infections or if they were neutropenic.
10 (Slide.)
11 So, just to conclude, the difficulties in

12 conducting the study and the reasons that patients
13 couldn't get in. Identifying patients with

14 Gram positive bacterem a, as you all well know, is
15 easy. There are lots of them Sone of them

16 clearly don't have infection, in the case of

17 coag- negative Staph. The popul ation was quite

18 het erogenous. | think the inclusion and excl usion
19 criteria applied per guidance--this is slightly

20 more |iberal than the guidance, not nore strict--I
21 think result in a popul ati on random zed that nmay

22 not be representative of the disease spectrum So
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the generalizability of the data, | think we have
to question.

The m crobi ol ogi cal nmethods that are
dictated by the guidance are really not standard in
many hospitals, the time-to-positivity of cultures
or the sem -quantitative cultures. Catheter-tip
cultures are actively discouraged in many pl aces
t oday.

So our conclusion was that a Phase 3 study
with the current design really was not feasible.
think we badly need alternate approaches to
bacterem a indications, different study designs.

My personal perspective is that | would rather not
see us |lunp coag-negative Staph with Staph aureus.
I understand the rationale for the guidance in
terns of insuring that a coag-negative Staph is
really a pathogen. | think that is appropriate.
But | think it elimnates patients with Staph
aureus that truly do have infections.

One of the things that already has been
mentioned today in ternms of exclusions that woul d

help enroll patients with Staph aureus bacterenia
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intrials, and that is sinply relaxing the tine
frane that one allows prior therapy before the
randomni zati on deci si on.

It does a couple of things. 1t allows you
to get culture data back from | aboratories and
confirmthat it is really Staph aureus, nunber one.
It allows you to do a little nmore of an eval uation
for other foci of infection. You can get the
echocardi ogram done and, in fact, doing echos or
even transesophageal echos, in the United States in
a short time frame really was not terrible
difficult. It allows you to get a CT scan if you
need one, for that matter.

So, fromny point of view, | would urge
the committee not to continue with the current
gui dance that | ooks at both coag-negative Staph and
Staph aureus in the sanme kind of indication but to
entertain an alternate design that found a way to
| ook for Staph aureus bactereni a.

Thank you.

DR LEGGETT: Thank you very nuch.

Are there any questions?
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Don?

DR PORETZ: | understand. It is obvious
the difficult in doing these studies and the | ow
nunber of patients that are enrolled, but | have a
separate question. O the 70-sone-odd patients
that you enrolled in the study, how many had Staph
aureus in the bl ood?

DR. HENKEL: About half of the patients
with the baseline pathogen had Staph aureus in the
bl ood.

DR. PORETZ: So if 35 or so had Staph
aureus in the bl ood and you elimnated those with
netastatic foci of infection and those with
endocarditis because you had a two-week--you only
gave two doses

DR. HENKEL: Correct.

DR PORETZ: One dose a week for two
weeks.

DR HENKEL: That's correct.

DR. PORETZ: O those patients that were
enrol l ed, those 30-somne-odd patients who had Staph

aureus in the blood, as they were followed after
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the study ended, because | am sure you had
followup study. They were followed for X period
of tinme. Vis-a-vis our conversation this norning
when we tal ked about 35, 50 percent incidence

per haps of metastatic focus, what percent of those
35 patients had, after two weeks of therapy, a
metastatic focus of infection that you could prove
three or four weeks after the drug was stopped?

DR HENKEL: Wth this small sanple size,
none of the patients had a denpnstrated netastatic
focus during the foll ow up.

DR PORETZ: How does that go with what we
di scussed earlier this norning?

DR. HENKEL: Well, | think the screening
procedures used, the echocardi ograns, the physica
exams, chest X-rays, urine cultures, did exclude
some of those at baseline, because the other way to
ask it is alittle |l ess objective. But the
i nvestigator, at baseline, needs to believe that
two weeks of therapy is going to be adequate for
that patient.

So thereis alittle bit of clinica
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1 judgenent in there. If the patient has back pain
2 that is new and on pal pati on of the disc, that

3 patient didn't get into the study.

4 DR LEGCETT: Any other questions?

5 Thank you so much

6 Qur next speaker will be Dr. Charles

7 Kni rsch.

8 DR. KNIRSCH. | am Charles Knirsch and

9 am enpl oyee of Pfizer's. Thank you

10 (Slide.)

11 I would also like to thank you, Dr.

12 Leggett, and nenbers of the advisory conmmttee for
13 the chance to talk a little bit about sone of the
14 i ssues we have had in conducting a catheter-rel ated
15 i nfection study.

16 (Slide.)

17 A very common site in ICUs in this country
18 and el sewhere, but | think it is clear that we all,
19 and this comittee has been working on trying to

20 find ways to find evidence of antim crobi al

21 efficacy and safety in this patient popul ation

22 (Slide.)
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This was reviewed earlier. The size of
the problemis large. There is significant
nmorbidity and nortality. | think because of the
difficulty and how sick these patients are, there
shoul d be a way to get antimcrobial efficacy
studies done in this patient popul ation

(Slide.)

We have an ongoing trial so | do not have
results but | would like to talk a little about
sone of the issues. | will try to focus on
thoughts related to the incident because this tria
is a Phase IIl trial very sinmlar to the Phase |
trial that Dr. Henkel described, very much
consistent with the CRBSI Cuidance from 1999

We do have pool ed mi crobiol ogy because a
central lab is being used. So, in the 600 patients
enrolled to date, nearly 100 patients have Staph
aureus both fromthe catheter site and from
peri pheral blood. So that is the easy territory,

t hi nk.
Slightly less than that have Staph aureus

fromone of the different catheter conponents,
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1 either froma blood draw, a cath-tip culture. And
2 then, noving into coag-negative Staph, you can see
3 that the nunbers are actually smaller which

4 actually we are quite happy about but still, with
5 about 38 patients that have coag-negative from both
6 the cat heter and peri pheral bl ood.

7 (Slide.)

8 Thi s study woul dn't have been conduct ed
9 had we not had sone prelimnary data in the

10 organisns that would be involved, so data from

11 met hicillin-resistant Staph aureus, from VRE and,
12 actually, a pediatric study that had a nunber of
13 patients that were enrolled that actually turned
14 out to have catheter-related infections.

15 I think particularly inportant was a

16 conplicated skin study of good power that was in
17 the original Phase Ill database. This gave us the
18 basis for noving right into Phase Ill in a

19 catheter-rel ated study.
20 (Slide.)
21 So, looking at what potentially is the

22 primary endpoint for which the power cal cul ations
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woul d be based on is the issue of concordance, so
the paired specinen fromthe catheter and the
bl ood. Using the assunptions, actually, in one of
the scenarios that Dr. Powers showed, note the
delta of 15 which sonme people think is alittle bit
| arge, especially, maybe, for the coag-negative
St aph, nmaybe not for the Staph aureus, an
equi val ence trial would need 147 eval uabl e patients
per arm

To get to those eval uable patients with
the mcrobiology rates | showed you, wth about 30
percent of patients being evaluable, you are
actually getting close to 1,000 patients. The
current gui dance asks for two studies to be done.

(Slide.)

W have al so had slow enrollment in the
study, at times |less than 20 patients per nonth.
So we did a bit of an audit on the U S. sites to
see what were the problenms with the screening
failures. Now, renenber, we have not anal yzed the
study. This is just that the patients did not make

it into the study.
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1 Qur rate of entry into the study was about
2 7.6 percent. The top five reasons were driven,

3 actually, by the first two at about 20 percent each
4 was previous antibiotic treatnment for greater than
5 24 hours, infection that turned out not to be

6 catheter-rel ated when assessed by the study team

7 Then ot her causes, |eading causes, were bacterenia
8 that did not turn out to be a Gampositive

9 pat hogen, a catheter actually being renoved before
10 the study team canme to evaluate the patient or, in
11 fact, no signs of catheter infection

12 (Slide.)

13 So, as it turns out, with our current rate
14 of entry, we would need to screen just over 25,000
15 patients to enroll both of these studies. That is
16 a lot of patients. | think everybody knows that

17 and it is at a rate of entry that is unlike any

18 other trial that we do in anti-infectives.

19 (Slide.)

20 I think sone of the ways to make these

21 studies nore feasible would be to all ow greater

22 than 24 hours on any staphyl ococcal therapy. So |
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think I heard sone glimrers of hope along that |ine
in the discussion this norning, at |least for Staph
aureus. | don't think 48 hours of Staph aureus
therapy is going to prevent netastatic

compl i cati ons. Do we have data that shows
that? Yes; actually, we do have data that shows
that actually sonetinmes 10 to 14 days of therapy is
not enough. | don't know whether 48 hours is
different than 24 hours, but we would liberalize
that. That has been confirned, actually, by sone
of the physicians on our steering commttee for the
study. They think, actually, the enrollnent would
doubl e just by changing that criteria alone to 48
hours.

We could talk a long tinme about the
different criteria for Staph aureus. The only
point here to make would be that | think that if we
are draw ng Staph aureus out through the periphera
catheter in a patient that is sick and you rule out
ot her causes that, potentially, you would consider
that patient eval uable.

Then there is the argunent about whether
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to separate the coag-negative Staph. |f you do
that, though, and you are just |ooking at Staph
aureus, the nunbers are rather |arge. | nmentioned
originally to do a Phase Il study in this
i ndi cation, we had data that were organi smspecific
but also a large study in conplicated skin.

So | would argue that one adequately
power ed study when you have supportive data in a
rel evant indication, and there are other relevant
i ndications, but I will point out at |east
complicated skin, that that should be considered by
the committee.

(Slide.)

So just backing up a little bit on
definitions. |If you |look at the |IDSA guidelines
and start working with a definition for CRI, one
could say, or work with this, that it is an
infection that involves a catheter at any point
i ncluding the intravascul ar subcutaneous or the
exit-site portions.

Then a catheter-related infection actually

may or nmay not be acconpani ed by bacterema for a
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variety of reasons. There nmay have never been
bacteremia. There may be bacterem a that is not
pi cked up by the techni ques that are invol ved
either by the teamthat was draw ng the cultures,
the | aboratory processing, delays in processing, et
cetera

(Slide.)

So the catheter, itself. There are
multiple ways that this can be nade nanifest; a
frank septic phlebitis, an exit-site infection, a
tunnel infection, a pocket infection or a
catheter-tip infection which would not be a
soft-tissue infection, actually. Any of these
phenonmena can lead to a bl ood-streaminfection

(Slide.)

This is nodified fromthe advisory
comrmittee meeting in Cctober of '98. W took
certain liberties with it which was to place the
CRI definition | gave within conplicated skin and
soft-tissue infection. So | added the C because
nost of these CRI patients will have systenic

signs, or clinical signs of systemc infection. So
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that is why | do think it is conplicated. Whether
it is conmplicated or unconplicated, I am not too
worried about. So we do see it as a subset of skin
and soft-tissue infections.

(Slide.)

I can see this pretty well on ny screen
Hopeful ly, you can see it on the board. But this
is clearly somebody that has a catheter-rel ated
infection. | think nbost of us would pull this Iine
and start antibiotic therapy right away. W won't
find out for 24 to 48 hours whether or not this
patient is bacteremc

I think this is a patient worth studying
in antimcrobial trials and | ooking, also, at the
bacteremi a but not, necessarily, looking at the
bacteremia as the primary endpoint.

(Slide.)

So, in summary, as | nentioned, | think
that a well-powered CRI study conplenentary to an
exi sting relevant indication addresses the nedica
need for a drug approval for CRI. W are always

caught between the guidelines that cone out and
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actual |y operationalizing the guidelines and
impl ementing them | think that renodeling the
process, at |east having a chance to be part of the
di al ogue, is a good thing and | see that the
guidelines--it |l ooks like there is an effort to
evol ve these. To make the indication nore
practical is a good thing and, hopefully, wll
all ow for future innovation and anti-infectives in
t hese areas.

Thank you.

DR. LEGGETT: Thank you

Are there any questions? Dr. Knirsch
obviously we would all agree with the photo that
you showed that there was an infection there.
Short of that, how do you have a hard endpoi nt and
at what point do we go down the tricky slope of
getting Staph aureus through a culture of a
catheter and then not really knowing if the person
is sick or not, or even if they are infected or
not .

DR KNIRSCH: | think, ultimately, what it

conmes down to is whether you need the paired
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1 specimens in bacterema to be the primary endpoint
2 that you power the study off of. |If you want

3 definitive proof with deltas of 5, that is

4  obviously the best evidence. But if we are basing
5 treatment decisions to add gentanmicin to nafcillin
6 based on 11 patients or what not, you have to wei gh
7 the relative anount of data you have

8 We al so have catheter treatnent guidelines
9 based on al nost zero data, as nmentioned in the

10 briefing docunent. So |I think what is needed is
11 incentive to have people do these studies with a
12 wi de variety of antimcrobials.

13 That being said, | don't think anybody
14 would |l eave that patient, even if you know, a

15 priori, that they were not going to be bacteremc,
16 with antimcrobial therapy. So treat it as a

17 complicated skin infection, decide what amount of
18 bacteremi a data you need but not as the primary

19 endpoi nt that woul d be neaningful --be eval uated by
20 practici ng physici ans.

21 DR LEGCETT: | see that, whether or not

22 there is bacterema, that is one end of the
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spectrum What | amworried about is the other end
not really being real

DR. KNIRSCH. | think you have to depend
on the quality of investigators at acadenic centers
somewhat. \When you need 180 investigators to get
these types of studies done, then the quality may
dip off. But there are 180 good sites that can do
these studies. | think npost of these investigators
know, or at least with a pretty good anpunt of
specificity, when sonmebody has catheter infection

Are they wong sometines? Absolutely.

DR LEGCETT: John?

DR. BRADLEY: | have a question about the
natural history of catheter-related infections in
adults. Certainly in pediatrics, we are nore
conservative and tend to treat even after the
catheters are pulled. |In conferences where you and
other adult 1D colleagues are present, | understand
that it is nmuch nore often that, once you pull the
catheter, you basically don't continue antibiotics,
particularly for coagul ase-negative Staph.

I get nervous just |ooking at the picture
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that you showed. We would certainly pull that
catheter. M question is, in the adult world, if
you have Staph aureus that is causing that
subcut aneous infection, whether there is bacterem a
or not, if you pulled that catheter, would you
continue to treat that patient or would you think
since the catheter has been pulled, that the
patient is likely to spontaneously resolve their
| ocal inflammtion and, as a parenthetical renark,
to differentiate between Staph aureus and Staph
epi derm di s or the coagul ase-negative Staph.

The systenic systens, the degree of fever,
degree of white count, in our experience with kids,
is vastly different. The amount of |oca
inflammation is vastly different.

Thank you.

DR. LEGGETT: | would think there is a
variety of opinion. But there is at least a large
mnority opinion that, if it is coag-negative
Staph, you just pull the line and let them go.

Wth Staph aureus, you have got about 50/50 chance

with Gram negatives and Candi da that you have got a
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0 percent chance of cure without pulling the line.
Oh; that guy gets his line yanked. That
person gets their line taken out.

DR BRADLEY: And antibiotics.

DR. LEGGETT: And antibiotics.

DR BRADLEY: kay; that was ny question
DR LEGCETT: But not for four weeks.

DR. BRADLEY: kay.

DR LEGGETT: Chris?

DR OHL: Just a point of clarification.

In putting the indication for catheter-rel ated
i nfections conplenentary to, say, skin and
soft-tissue which was the exanple, would that,
then, just be those components of catheter-rel ated
infections that had a skin and soft-tissue
i nfl ammat ory conponent and, within that subgroup,
woul d you include exit-site infections also or just
tunnel infections?

DR. KNIRSCH: That is a good question
because | think that coagul ase-negative Staph is
often a colonizer and then causes infection on the

catheter tip. So | think it is a different
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problem | think that there is a fair anmount of
suggestion in the literature that, even when you
don't know and you are desperately short of
additional sites to put the line in, because
changing a line over a guidewire is not a
particularly good idea, either, that some people
will risk treating to the line waiting for evidence
of the cultures.

But Staph aureus, people will pull the
line at that point. |If it is coag-negative, there
are efforts to treat the line. That is a whole
other line of study that coul d be propose,
actually. So | think that, scientifically, it
woul d nice to separate Staph aureus and
coag- negative Staph. Absolutely. | agree with
that. And the studies would be very different.

Practically, to get a study done, | am
recomrendi ng treating the syndrone of CRI.

DR LEGCETT: John?

DR PONERS: Could | ask Chuck a take-off
question fromthat. On your Slide 11, you listed a

nunber of these catheter-related infections. The
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1 | ast one is catheter-tip infection. Could you

2 define nmore clearly for us what that actually is?

3 DR KNIRSCH: | think, in npbst cases,

4 is coag-negative Staph. So | think it is somewhat

5 different. |If you were going to split these apart,

6 I would recomend that that would be nore of a
7 coag- negative Staph type of study, nmaybe treat

8 through the line with conbination therapy.

9 DR, PONERS: So that is just colonization

10 of the tip of the catheter wi thout any other signs

11 and synpt ons?

12 DR KNIRSCH: No, no, no. First of all,

13 all of these patients, if they don't have obvious

14 sign of catheter infection have sonme signs and

15 synptons, high white count, tachypnea, those types

16 of things. So they need to be sick with sone

17 suspi ci on.

18 I think, in practice, what is going to
19 happen, if you expand out to 48 hours, good

20 clinical-trial groups will be nonitoring the

21 m crol ab | ooking for Gam positive cocci in

22 clusters and then enrolling those patients in
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1 studies. | think that is a good way, actually, to
2 get these studies done.
3 DR LEGGETT: Any further questions?

4 Thank you, Dr. Knirsh.

5 DR. FLEM NG Maybe just one?
6 DR LEGGETT: Oh; sorry, Tom
7 DR. FLEM NG  Your primary endpoi nt

8 focused on the mcrobiological elenent. Certainly
9 there is sone uncertainty about whether that is

10 adequat e consistent with what the actual clinica
11 effects will be. Did you believe that the sanple
12 sizes would be a lot larger to be |looking at a nore
13 gl obal endpoi nt, an endpoint that included clinica
14 el ement s?

15 DR KNIRSCH: Well, first, let me conment
16 about, if you were suggesting this norning that we
17 shoul d get a one-tailed test and do noninferiority
18 studies, | think that that may be a potentia

19 option here. | mean, we tend to do two-tailed

20 tests of equival ence always. So that may be one
21 way, and | think that is what you were saying this

22 nor ni ng.
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I think, with bacterenia, you need to
prove that the bacteria is gone. | supposed that
plus a clinical response is also inportant and that
is what you will get. In the MTT popul ation, that
is what you will get. And then the m crobiol ogic
eval uabl e popul ati ons.

DR LEGGETT: Barth?

DR. RELLER: | would like to cone back to
the clinical picture with the tunnel infection
The way for clinical trials as well as clinical
care, | would assess that if the blood culture were
obtained to the catheter and was positive for a
st aphyl ococcus and there was no--excuse
me- - st aphyl ococcus dempnstrated there were no
positive blood cultures, it would qualify as a skin
and skin-structure infection but | don't see how
you coul d ever categorize it as a CRBSI.

If it were Staph aureus and there was a
positive blood culture through the catheter and one
peripheral, |I would not think it is necessary with
the sane, and an antibi ogramwi th Staph aureus,

given the relative pretest probability that it is
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1 going to be real, that one woul d need pulse field
2 gel el ectrophoresis. But you would still need,

3 through the catheter and peripheral, at a m ni mum
4 or two peripherals.

5 In contrast, if this were a Staph

6 epidermdis, which it could be, one would need, at
7 a mnimum of through the catheter and a peri pheral
8 and that they would be the sanme by pulse field for
9 clinical-trial purposes given the rmuch | ower

10 pretest probability that--in other words, through

11 the catheter only with the Staph epi, | don't think
12 that is enough. |If you don't have a positive bl ood
13 culture, | don't see how you could ever enroll a

14 patient for a CRBSI clinical study.

15 DR LEGCETT: Al an?

16 DR CRCSS: | would agree with that Barth.

17 A real problemis with, again, as was pointed out
18 here, your cancer patients who have a large portion
19 of the chronic indwelling catheters, who do get a
20 | ot of the coag-negative Staph infections,

21 oftentimes their low platelet counts, actually,

22 unfortunately, preclude a peripheral culture.
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So when you see these patients, especially
inthings like triple lumens, you get all sorts of
I guess we heard the word this norning urban
| egend, about whether one, two or three portions of
a triple lunen are positive in the absence of a
peri pheral culture, whether or not that is
significant or not.

So | agree with what you say but then what
that would nean is that a significant popul ation
that, | would inmagine, we would be interested in
woul d be left out of the studies.

DR LEGCETT: Janice?

DR SORETH: | think what we are getting
at here is the idea, perhaps, Dr. Reller, that you
m ght think in terns of a patient population and an
i ndi cation that would read sonething like
catheter-related infections with or w thout
bacterem a

Clearly, patients who were not bacterenic
woul d not fall under a CRBSI. But | think there
may be the potential to |look at this patient

popul ation with the semantics that | just said,
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don't know entirely but it has nmerit and is one of
the i ssues on the table.

DR RELLER. The reason why | nentioned it
is obvious is there is a body of literature,
particularly from Europe, that is enphasizi ng CRBSI
with negative blood cultures. | think, for
clinical trials, that is not possible to
obj ectively study.

DR SORETH. Correct. And that is not the
path we are going down. At least, | don't think it
is.

DR RELLER. But others have gone that
way.

DR. SORETH. That is Europe.

DR LEGCGETT: Are there any other speakers
here who would |ike to say sonething during the
Open Public Hearing? Yes, sir.

DR SHLAES: | am David Shlaes. | amfrom
| deni x Pharnmaceuticals. W actually currently
don't have any antibacterials in the clinic or
preclinic, but I will try and make a few coments

anyway.
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1 First of all, just to put things in a

2 little bit of perspective, 80 percent, based on a

3 nunber of studies, of antimcrobial usage in

4 hospitals is for enpiric therapy. Enpiric therapy,

5 right now, is not--there is no indication for

6 enpiric therapy. Qur regulatory agencies have no

7 direct input in educating physicians about enpiric

8 t her apy.

9 The way the industry approaches this is to

10 try and get many indications that are regulated to

11 make physicians feel confortable that those
12 pati ents who have an unknown source of infection
13 can be safely treated.

14 But one of the nbst commbn causes of

15 infection in the hospital for which enpiric therapy

16 is given is the one that you are considering which
17 is primary bacteremia. So | think it is an
18 important issue in terns of actually being able to

19 speak to physicians about how t hey use the

20 antibiotics in the hospital

21 So | just wanted to enphasize what | think

22 is the inportance of the topic that you are
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considering to clinicians and patients.

The other thing | would point out is that,
and nmaybe Jan Patterson can actually correct ne if
I amwong here, but there are a nunber of
epi dem ol ogi cal studies mainly fromthe CDC which
have indicated that approxi mately 80 percent of
what we call prinmary bacteremia is probably
catheter-rel ated bacterem a which has not otherw se
been docunented. Although the data that support
that are kind of indirect based, again, on
epi dem ol ogi ¢ deductive reasoning, | think it is a
reasonabl e deduction and it does conme fromthe CDC

In terms of the issues around netastatic
i nfections that you have been thinking about, and
think John Powers made this point, and the timng
of metastatic infection, | think a lot of these
pati ents who devel op medi cation infections during
the course of therapy probably had it at baseline
or close to baseline.

I don't know how many of you have gotten
CAT scans on patients with |eft-sided endocarditis,

but | have. You find a lot of things in there that
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you didn't suspect clinically and | amsure that a
|l ot of that exists. The question, then, is can the
therapy that you give over a period of time resolve
those preexisting, probably, netastatic infections.
I think that is one of the things that you get at
inatrial like this.

Finally, I will point out that | don't
know how l ong it has been since a sponsor has
submitted for an indication for endocarditis, but I
think it has been a long tinme. This pathway woul d
be a way to encourage sponsors to get back into the
busi ness of endocarditis. | think, w thout
sonething like this, it is going to be hard for
that to happen. So | think that is another reason
to seriously consider this sort of indication

So | will stop. Thanks.

DR. LEGGETT: Any questions for Dr.
Shl aes? Jan, did you have any conment about the
CDC?

DR. PATTERSON: | woul d agree.

DR LEGCGETT: Thank you

I would Iike to thank all the speakers who
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1 spoke during this session which will now be cl osed.
2 We will continue with discussion of issues in

3 studying catheter-rel ated bacterema. Dr. Janice

4 Pohl man.

5 Sorry; John?

6 DR. BRADLEY: Not to conplicate things

7 nmore but, as we tal k about organi sns causing

8 bacteremia, | certainly agree with separating Staph
9 aureus from Staph epi and focusing on

10 catheter-related and infective endocarditis.

11 However, in pediatrics, there are at |east two

12 other entities that involve the catheter. One has
13 to do with a neutropenic child who has got horrible
14 mucositis and gets fevers and presumably a

15 transient bacterema fromrectal ulcerations,

16 occasionally oral ulcerations, so the organisnms in
17 the bl oodstreamreflect both gut and oral flora.

18 Secondl y, as the neonatol ogi sts get better
19 at saving the smaller and snaller babies, there is
20 a whol e cohort of children with short-gut syndrone.
21 As those children have their oral feedings

22 increased, we see a fair anpunt of translocation of
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1 gut flora. These kids all have catheters in for

2 parenteral nutrition and, when they get fevers, you
3 draw the bl ood cultures and it has got flora.

4 Subsequently the catheters remain i nfected because
5 they have been in for a while and, presumably, the
6 organi sns that they are bacteremia with stick to

7 the catheter.

8 Then you have to deal with an infected

9 catheter. Although the source is probably the gut,
10 there is no identifiable source, no erosion that
11 you can point out. So, as we sinplify things, I

12 al so want to conplicate things.

13 Thank you.

14 DR. LEGGETT: Thank you. Dr. Pohl man.

15 I ssues in Studying Catheter-Rel ated Bacterenia
16 DR POHLMAN: | learned that there is a

17 probl em bei ng the | ast speaker of the day and that,
18 aside fromsort of the post-prandial siesta, people
19 have al ready stol en your thunder and your talk, so
20 I will try not to be too repetitive. But | don't
21 want to get too far off track.

22 (Slide.)
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The focus of ny presentation this
afternoon is to revisit the existing
catheter-rel ated bl oodstream gui dance docunent.

(Slide.)

I amgoing to start off--1 won't go
through this whole slide but sort of why we got
there. As we nentioned, the nunbers are subject to
all our estimating, our surveillance data
estimations. Prospective studies have identified
attributable nortality rates as high as 12 to 25
percent depending a little bit, primarily, on the
pat hogens that have been isolated in those studies.

Agai n, the nain epidem ology that we are
| ooking at are the Gram positive organi sms,
coagul ase-negative Staph and Staph aureus with the
ot her organisnms falling sonewhere down the |ist
dependent on the patient popul ations you are
| ooking for.

There is, obviously, a paucity of
random zed clinical-trial data in the study of
CRBSI. | guess | would add when this gui dance

docunent was developed, it was in the face of
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i ncreasing antibiotic resistance and the
institution of vanconycin utilization contro
strat egi es.

(Slide.)

In terms of going back to where we were in

1999 and sort of the discussion, the issues,
obviously, are still there. As nentioned, we
did--in the guidance docunent, there were clinica
criteria that were established to sort of help
gui de us to prospectively identify a patient that
m ght be at risk froma catheter-rel ated

bl oodstream i nf ecti on.

However, we recogni zed that there was |ack

of pat hognononi ¢ signs and synpt ons of
catheter-rel ated bl ood-streaminfections. The
clinical criteria fever is nonspecific. There was
one study that said that up to 80 to 90 percent of
new fever in the ICUis not related to
catheter-rel ated bl ood-streaminfection

Catheter exit-site inflammation is not
very sensitive. Perhaps 85, 90 percent of

catheter-related infections in prospective studies
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are not associated with any inflanmation at the
exit site.

I think it was recognized that this was a
very conpl ex undertaki ng, trenendous heterogeneity
in terms of the patient popul ation, whether
patients were acutely or chronically ill. The
catheter types; was it a tunneled catheter or a
non-tunnel ed catheter. Wre these catheters in
pl ace for short-termor |ong-termduration?
Certainly, we recognize that there is a difference
in virulence of causative pathogens.

(Slide.)

I think the bul k of discussion at the
previ ous advi sory conmittee revol ved around these
two i ssues. One was how do we go about
establishing the diagnosis of a catheter-rel ated
bl ood-streaminfection. In terms of enploying
m crobiologic criteria to determne that the
catheter is involved with the infection as opposed
to a clinical diagnosis of exclusion, bacterenia in
a patient with a catheter and no ot her focus of

i nfection presumi ng a reasonabl e strategy dependi ng
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on the clinical presentation of the patient to rule
out anot her focus.

Then anot her big topic of conversation was
the use of nicrobiologic criteria to identify the
catheters as the source of the bl ood-stream
infection. | think there were a nunber of issues
in terms of discussion, alittle bit of thresholds
for what these criteria ought to be. The
literature, if you look at the literature, you can
find a variety of thresholds that are used.

The problemis if you set your threshold
for sensitivity too low, you are going to | ose sone
specificity in the overall diagnosis.

(Slide.)

Sone additional issues that didn't garner
as nmuch conversation but were recogni zed as
potential pitfalls in the study were the inability
to estimate the nmagnitude of the antim crobial
treatnment effect versus just catheter renoval for
organi snms of |ow virulence that colonize the skin.

W talked a little bit before about the

ram fications of adjunctive catheter renoval
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post-randoni zation and initiation of therapy where,
if an investigator should decide the catheter is
not needed anynore and pull it, what we would | ook
at inaclinical trial as a clinical failure
because the catheter is com ng out even though
there m ght not have been an indication of failure.

The | ast topic was whether we use clinica
or m crobiol ogic endpoints to define treatnment
efficacy. By that, | nean test-of-cure bl ood
cul tures.

(Slide.)

We heard a little bit before, and | really
was trying to be discrete in terns of
identification although this information was
presented publicly at a workshop in an April, 2004
j oi nt FDA- | DSA- | SAP wor kshop on cat heter-rel ated
bl ood-streaminfections. W have seen this data
earlier that, out of 200,630 patients that were
screened for potential admission to this
catheter-rel ated bl ood-streaminfection, 75, or 2.8
percent of the population, were ultinately enrolled

in the trial
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1 The primary reasons that were outlined

2 were that 30 percent of the patients did not neet
3 the mcrobiologic criteria for diagnosis. It isn't
4 clear to ne whether or not it was the fact that--I
5 gather that it was that the cultures were not

6 obtained versus the culture results were not

7 definitive by the microbiologic criteria laid out,
8 al t hough that wasn't totally understood. And 20

9 percent, with sone overlap, with the other

10 exclusion criteria were excluded on the basis of
11 prior antimnicrobial therapy.

12 (Slide.)

13 So | amjust trying to garner--at the

14 poi nt when we were putting this together, we had
15 that information that had been presented publicly.
16 So | was trying to establish how easy or how

17 difficult is it to enroll patients in the tria

18 figuring that the nunber of patients that neet the
19 m crobiologic criteria for the definition of CRBS
20 m ght relate to the nethod of screening.

21 There was a published report of a Phase |

22 trial for the treatnent of CRBSI using an approved
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1 drug where 23 out of 39 patients, or 59 percent,

2 enrol l ed had evidence of Gampositive bacterenia
3 or infection.

4 Then, along with additiona

5 phar maceuti cal -i ndustry experi ence where 25 percent
6 of patients identified by clinical criteria and/or
7 | ocal inflammation met mnimal mcrobiol ogic

8 criteria for the diagnosis of CRBSI. That would

9 i nclude a peripheral blood culture plus a catheter
10 exudate or exit-site culture.

11 | probably stand a little corrected

12 because | don't have specific screening data on the
13 total population screened. So | apol ogi ze because
14 those nunbers may overrepresent the nunmber of

15 patients that were actually studied. But when

16 was goi ng back and | ooking at diagnostic methods,
17 when you | ook at prospective studies of patients
18 with clinically suspected CRBSI--and this was

19 primarily in the trials that were | ooking at
20 differential time-to-positivity--they yielded
21 approximately 10 to 15 percent of subjects with

22 m cr obi ol ogi ¢ evi dence of catheter-rel ated
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bl ood- stream i nfecti on.

The 10 to 15 percent rate, however, the
pati ent populations that were primarily studied in
these were cancer patients with long-term
catheters. Actually, the largest study, | think it
was only 4 percent of their popul ati on had
m crobiologic criteria that fit catheter-rel ated
bl ood- st ream i nfecti on.

(Slide.)

So what has happened since the advisory
committee in 1999? W have had the guidelines for
t he managenent of intravascul ar catheter-rel ated
infections rel eased, a joint effort by |DSA,
Anmerican College of Critical Care Medicine and
SHAE. However, they are evi dence-based
recommendati ons. The data to support the
recomendations is based on small clinical trials
and not random zed controlled clinical trials.

The problemwi th using these to sonehow
devel op our gui dance, the guidelines, the
managenent gui del i nes, assunme that you already have

effective therapy. They are useful for clinica
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practice but they are not designed to assess the
ef ficacy of new antim crobial therapies.

(Slide.)

Now, turning to the CRBSI microbiologic
di agnostics, there are two pathways to go down.
One is where the catheter is maintained and one is
where the catheter is renpbved. GCbviously, there
are reasons to prefer the mai ntenance of the
catheter, especially in patients in whom access is
difficult.

Hi storically, quantitative blood cultures
have been the study nethodol ogy that people used.

However, this is very--there are not very many

hospitals in the United States or, | would believe,
wor |l dwi de that do this. It is very
| abor-intensive. | think the nunmber at the | ast

advi sory conmittee was perhaps 5 percent of

hospitals are doing quantitative blood cul tures.
The buzzword at the |last neeting was this

differential time-to-positivity which relied on

aut omat ed bl ood-culture systens that--basically,

bl ood that was collected through the catheter
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becane positive two hours or nore prior to the
peri pheral blood cul ture.

Sone other additional investigationa
techni ques, | ooking through the literature, an
acridi ne orange | eukocyte cytospin which, actually,
takes a little sanple of blood fromthe catheter,
you spin it down and you stain it |ooking for
bacteremia DNA. This nethod actually was used,
believe, to stain catheters in the past, whole
cat heters.

There is al so an endol um nal brush
techni que where you kind of go down the | unen of
the catheter and then you culture the brush that
you have used. However, | would say that those are
pretty investigational. Stick to differential
time-to-positivity.

(Slide.)

At the last advisory, there were two
publ i shed studies that had indicated utility
primarily in i munoconprom sed patients with
|l ong-termor tunneled catheters. A recently

publ i shed study in the Annals of Internal Medicine
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in 2004 indicated utility in patients with both
short and | ong-term cat heters.

However, when you | ook at the definition
of short-termcatheters, these were defined as
catheters in place for less than 30 days. In terns
of looking at the pathogenesis of catheter-rel ated
i nfections, we know that sonmewhere around up to ten
days, the primary sites of colonization are the
skin followed a little bit by the lumen in terns of
direct contanination of the line. Long-termlines
greater than 30 days, you have primarily
i ntralum nal colonization so that somewhere in that
wi ndow of 10 to 30 days, you have a switchover from
the primary site of col onization

One of the things that, when you | ook at
t hese studies, and there were about six in the
literature that | reviewed, the diagnosis of
catheter-rel ated bl oodstreaminfection relies on
sonme ot her previously studi ed nethodol ogy. There
is not a gold standard. There is no quantitative
gold standard. It looks at either in relation to

sem -quantitative catheter tip or quantitative
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bl ood cul tures.

In terms of sort of what the results from
this 2004 study, the sensitivity was |ower in
short-termcatheters. Specificity was lower in
Il ong-termcatheters. One of ny problens when |
read the literature related to this is that when
you have concordant --obvi ously, you need concor dant
bl ood cultures, the catheter and the peripheral
But what happens is that, when people don't fit the
mol d, when they have di scordant cultures,
oftentimes, there isn't enough information
publ i shed about the patients that don't have
concor dance

I think sonetinmes there are sone
conclusions that are being reached that are a
little bit of a stretch. But differential
time-to-positivity, | think you need automnated
bl ood culture systens. You need sone basic
assunption on the process that those blood culture
bottl es are being inocul ated evenly, that the
processing time getting to the lab is the sane.

| guess, additionally, in terms of is
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there sonebody there that can actually |ook at the
bottl e when the sensor goes off, is that really
positive at that point intine or is that nerely
the sensor and the bl ood cul ture subsequently would
not be positive at that point in tinme.

So | think there are sone things to keep

in mnd.
(Slide.)
Probl ems associated with
cat heter-mai ntai ned di agnostics. |If you can't

aspirate bl ood back, you can't have a catheter
culture. Wich lunmen of the catheter should be
cultured? The sensitivity of cultures may vary,
again, as | nentioned, establishing the appropriate
threshold for positive results.

I think even in our current rendition of
t he gui dance document, there is a catheter to
peripheral ratio of 3:1 to 5:1. Wich do we use?
Probl ens associated in particular with quantitative
bl ood cultures not available in many institutions.
You can tell | didn't train or practice at an

institution that had them because | think the
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1 turnaround tine is even |longer than the 48 to 72

2 hours. It may be as nmuch as 72 to 96 hours.
3 (Slide.)
4 So if you want to take the other tactic

5 and you are going to remove the catheter, the

6 primary nethods are quantitative or

7 sem -quantitative catheter-tip or catheter-segnent

8 cultures. The problens associated with these;

9 oftentimes, the catheters are renoved needl essly
10 when there is really not a CRBSI. As with bl ood
11 cultures, they take tine so both of these are
12 retrospective. You don't have the answer when you
13 are initially screening patients when potentially
14  you could random ze and treat.

15 Agai n, the establishnment of appropriate
16 threshold is the cutoff. Fifteen colonies is the

17 appropriate cutoff, greater than 10
3. 1t depends

18 on net hodol ogy. Sone of them are

19 organi smdependent. There has al so been a study
20 that denonstrated potential inhibitory effect of
21 antim crobi al -i npregnat ed catheters on subsequent

22 catheter cultures. That is totally an in vitro
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phenonmenon but presunably if you had reasonably
fresh antimcrobial-inpregnated catheters and you
don't include inhibitors in your media, you could

actually inhibit catheter-culture growth

(Slide.)
Then, in terns of the overall, do we
really need this catheter-culture data? | think

the general consensus of the 1999 advisory
conmittee was yes, particularly when you are
tal ki ng about an infection where the predon nant
pat hogen is al so the nost frequent blood culture
contamnant. |If you are going to go down to using
pul se-field gel electrophoresis to establish
concordance, then probably yes, we should be
| ooki ng at catheter data.

You coul d al so take the contrary vi ewpoi nt
that, if you have a patient with a catheter, you
i sol at e coagul ase-negative Staph fromthe bl ood,
you have two i ndependent bl ood cultures that have
that result, no other obvious focus of infection,
that is a catheter-related infection. So you could

take that tactic.
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W have seen alternative definitions
proposed by the pharnmaceutical industry. You see
it in published studies, these categories of
definite or probable or suspected catheter-rel ated
bl ood-streaminfections in which patients with a
catheter have a positive peripheral blood culture,
hopeful |y, a second positive independent bl ood
culture for organisns associated with skin
contam nation, there is no other secondary source
of infection identified and the catheter cultures
have either not been done--the catheter was pulled
and you don't have that as a source--or there is no
differential that is denonstrated

(Slide.)

Then what | thought | would do before we
try to consider where we are going to go fromhere
is just kind of run through what the current
gui dance docunent says. The microbiologic criteria
for diagnosis and, while | say these are criteria
for diagnosis, they are actually included in the
gui dance docunent as inclusion criteria. W know

we are not going to have these results at the tine
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1 that the patient is--or it is not likely that we
2 are going to have these results at the time that
3 the patient is randomi zed and therapy is initiated.
4 But the requirement is for concordant
5 growt h of the same organi smfrom peri pheral bl ood
6 in one of the follow ng; quantitative catheter
7 bl ood culture, catheter peripheral ratio of 3:1 to
8 5:1, quantitative catheter segnent greater than or

9 equal to 10
colony-formng units or

10 sem quantitative catheter segnent greater than 5
11 colony-form ng units regardl ess of pathogen,
12 culture of the inner catheter hub greater than or

13 equal to 10
colony-forming units for skin

14 col oni zers, any growth for other pathogens, culture
15 of catheter entry-site exudate regardl ess of

16 pat hogen, and culture of infusate regardl ess of

17 pat hogen.

18 (Slide.)

19 Concor dance requires that you have growth
20 of the sane species with the sanme anti bi ogram and,
21 as | nentioned, pulse-field gel electrophoresis is

22 strongly recommended for skin colonizers. Wen one
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consi ders popul ations for analysis, the nodified
intent-to-treat population is defined by al
random zed to neet the clinical and m crobi ol ogic
inclusion criteria. That serves as the co-prinmary
popul ation for noninferiority efficacy analysis.

Qut conme of cure is defined as resolution
of entry signs and synptons and negative bl ood
cultures at test-of-cure visit.

(Slide.)

Now what | would like to do--this is a
little bit separate fromthe questions but it is
probably consi derations based on the discussion we
had this nmorning in terns of willingness to proceed
or to go down the path of a primary bacterenia due
to Staph aureus.

| think the options that we have at hand,
one is to maintain the current guidance. The pros
for this: there is a systematic approach to study
of treatnment efficacy; it maintains a current
| evel of diagnostic specificity; it is not
organi smspecific and nay provide data on

catheter-rel ated bl ood-streaminfections due to a
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vari ety of organismns.

I think the cons--we have already heard
what the cons are in ternms of difficult enrollment.
It is hard to find the patients to actually fit
these criteria to enroll in the studies; adjunctive
catheter renmoval after randomi zation and initiation
of therapy is problematic; antinicrobial treatnent
effect and infections due to | ow virul ence
pat hogens is not known; and a single positive
peri pheral blood culture with a catheter-site
culture raises issue regarding specificity of
di agnosi s, particularly for |owvirul ence organi sns
that col oni ze the skin.

(Slide.)

I guess if we maintain the current
gui dance, | would kind of like to get sone feeling
on whether the conmttee has any advice or
suggestions for facilitation of clinical trials,
what types of investigators, what types of centers,
do you have a col |l eague that you want to vol unteer
or volunteer to be a principal investigator for

sone of these studies.
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(Slide.)

The second option would be a nodification
of the guidance. |In putting the word "mmjor" here,
it is perhaps a value judgnment that | didn't want
to put out there, but this would be sort of
changing a definition. Elimnating the need for
m crobiologic criteria for the catheter-rel ated
infection would allow us to increase the nunber of
patients eligible for inclusion and evaluability.
However, it m ght decrease the specificity of
di agnosi s thereby decreasing the scientific rigor
of the study.

(Slide.)

Perhaps third, and we touched on it
briefly this norning, in terns of considering a
catheter-related blood culture infection within the
context of a primary bacterem a due to Staph aureus
indication. | think the pros, in terns of this,
woul d be that we are studying a virulent pathogen
where antimcrobial treatnent effect is better
defined. Catheters are nore likely to be renoved.

In terms of this last pro that is |isted,
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you can actually |l ook at the flip side of that and
see a coninit, but it my increase the avail able
popul ation for study, although I think we have kind
of tal ked ourselves out of doing the primary
bacterem a Staph aureus indication. It would limt
the patients that had catheters but it would have
opened it up to patients with Staph aureus.

In terms of the cons of doing this, it
limts the variety of organisns we study. There
are certainly catheter-rel ated bl ood-stream
infections that are secondary to coag-negative
St aph.

I think that, perhaps, there is still a
| ack of consensus on duration of treatnent for
unconpl i cated cases. Does everybody treat for two
weeks or do people choose to treat for four for
unconpl i cated cases? And then the probl em of
differentiating unconplicated cases that becone
conmplicated on the basis of persistent fever or
persistently positive blood cultures fromearly
treatnment failure in a drug-efficacy trial and need

for additional diagnostic tests such as echo which
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certainly add cost to the study.

I think, at that point, that concludes ny
formal remarks. |f anyone has any particul ar
questions?

Questions from Commi ttee

DR LEGGEETT: Don?

DR PORETZ: | just have a basic question

You say catheter, catheters. Are all catheters
made of the same material? | nean, we are talking
about it as if it is one thing.

DR POHLMAN.  No.

DR PORETZ: Does that need to be broken
down as to the type of catheters, the material it
is made of, whether it is coated or not coated with
anti m crobics?

DR. POHLMAN: You know, that is a good
question. The studies that have been done have
exam ned--there are different catheter types.
There is, perhaps, greater association of
infections or biofilmformation associated with
certain types of catheters. Otentines, | don't

think practitioners know whet her or not
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270
antimicrobial catheters are being used--you know,
maybe what ever your supplier purchases.

So, in terns of for studies, for conpanies
that are going out, if you are not in control of
that, a variety of things could be happening.

DR PORETZ: The data on the antinicrobic
coated catheters seens to be pretty good. | nean,
how popul ar are they at the present time? Are they
selling? Are they being used comonly?

DR POHLMAN: | don't think I can answer
t hat .

DR LEGCGETT: John?

DR POWERS: Last summer there was a
meeting of the Medical Device Related Infections
Group which is a group of investigators that wants
to study this. | think one of their ngjor
complaints--this was in San Antoni o | ast August.
One of their major conplaints was that these things
were not being used as widely as they shoul d be.

We anal yzed sonme of that data and their
effectiveness is highly dependent upon how you

defined a bl ood-streaminfection. The way that
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bl ood-stream infections were defined in those was a
positive blood culture plus a positive catheter tip
associated with it. Wen you |look at all

bl ood-cul ture positivity, there is not mnuch

di fference.

Then a coupl e of people wote back letters
to the editor with these trials saying, well, wait
a mnute. |If you culture the cath tip and there
are antibiotics on the cath tip, that is going to
make the cath tip | ook negative. So the question
i s should you be | ooking, defining blood-stream
infections as positive blood culture plus a cath
tip because that is going to falsely look low in
the people that have coated catheters.

DR LEGCETT: Jan?

DR. PATTERSON. | just wanted to comment
that in the infection-control conmunity, they are
not widely used primarily due to expense reasons.
The antiseptic coated catheters, the
chl or hexadi ne-coat ed catheters which are
i nternmedi ate between non-coated and the antibiotic

coated in ternms of lowering risk for blood-stream

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (271 of 368) [10/27/2004 1:13:40 PM]

271



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

infection are nore commonly used.

DR. LEGGETT: | think it also depends on
where you start. It mght nmake sense if your
catheter infection rates were very high. Qurs at
our hospital are so low that they couldn't possibly
be any better.

Thank you, Dr. Pohl man.

Questions to the Commttee and Di scussi on

DR POHLMAN: Did you want me to run
t hrough the questi ons here agai n?

DR LEGCETT: Yes; shall we attack the
questions there and then cone back--okay.

DR POHLMAN: In terns of ending ny talk,
I think I have presented the options as sort of
mai ntain, nodify the guidance or study within the
context of a primary bacterem a due to Staph
aur eus.

In the interest of sort of continuing on
fromthe norning discussion, what | amgoing to do
is run through all the questions. | believe, two
of the questions on this sheet dealt with

catheter-related issues. But just to sort of
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remind us and refresh our menories where we were, |
have been told to proceed on through the questions.

No. 1 we did talk about extensively this
nmor ni ng, about the primary bacterem a due to Staph
aureus as an indication, itself. Wat patient
popul ations with Staph aureus bactereni a should be
included in a clinical devel opnment progran? Should
bacterial endocarditis due to Staph aureus be a
separate indication? |If so, what additiona
information fromclinical trials in serious Staph
aureus infections should be avail able to support
such a clain®?

In ternms of the catheter-rel ated
bl ood-streami nfection questions; should
catheter-rel ated bl ood-streaminfections have its
own indication or should this indication be
subsunmed into a nore general primary bacterem a due
to Staph aureus indication?

If it is a separate indication, what
additional information on the treatnent of serious
St aph aureus infection should be available to

support it? Can data on catheter-related
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infections with or without bacterenia be included
as a subset of the conplicated skin-infection
i ndi cation? Wat specificity of diagnosis would be
recomended especially regardi ng commopn skin
organi sns?

And then the final two questions. @G ven
that bl ood-streaminfections due to Staph aureus
have the potential to cause serious norbidity and
nortality, what types of preclinical and early
clinical information should be available prior to
initiating large clinical trials? How many
positive blood cultures are required prior to study
entry in clinical trials of primary bacterenia due
to Staph aureus?

Question 8; | don't know. Should | read
through this, John? Okay. For the interest of
compl etion; screening patients for adm ssion into
clinical trials is conplicated due to factors such
as the potential for an occult primary source of
infection. What advice can you provide regarding a
general approach to screening patients? Should

patients with an identified focus be entered or

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (274 of 368) [10/27/2004 1:13:40 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

1 remain in trials? |s endocarditis a special case
2 in this regard?

3 DR LEGCETT: Should we address themin
4 order to discuss? |Is that what you guys woul d

5 like? Ckay.

6 Coul d we have sonebody put the first

7 question up on the screen so we coul d--the question
8 is, should primary bacterem a due to Staph aureus
9 be an indication? |If so, what results from our

10 other clinical trials would, in general, be

11 expected prior to proceeding with clinical trials?
12 This norning, | don't think we conpletely
13 wrapped ourselves around that. And with the

14 comrents of the Open Public Hearing speaker, Dr.
15 Shlaes, | would like to have another little go at
16 that and then, also, tal k about what other clinica
17 trials mght take on the use of bacterem a for

18 enpiric therapy goes back to the point you don't
19 know that that drug that stays very well in the

20 bl oodstreamis going to go out of the bl oodstream
21 anypl ace el se

22 So, without other trials showing efficacy
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in other tissues, | don't know that that hel ps ne
very much to make that decision about using enpiric
therapy. | amsure | amgoing to get sone debate
about that.

Yes, sir?

DR. MALDONADO. Just a qui ck question
How do you define prinary bacterem a because, in
the morning, | sensed that there was not a very
good working definition of what primary
bacterem a--1 nmean, the words "primary bacterem a,"
people mght think that is a blood culture that is
positive. But | think that, in one of your slides,
John, you attenpted to actually define it with sone
other clinical caveats and that m ght actually help
us to find out what the answer m ght be.

DR PONERS: W had sone interna
di scussi on about what we should call this. One of
the issues that cane up was based on that the
committee, in the past, had told us that bacterem a
is not a disease. The question was do you call it
sepsis? What do you call it?

We are open to any suggestions you fol ks
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m ght have but the reason we were hesitant to cal
it bacterema is that, technically, that just neans
a positive blood culture and we had to link it to
sonme clinical signs and synptons in the patient.
That is why, when | put up that definition, that
was in there of clinical signs and synptons that go
along with it.

But you are right. It inplies just the
positive blood culture.

DR. LEGGETT: Don?

DR. PORETZ: But, surely, you have seen
enough patients in an energency roomto | ook at and
say, this patient is sick. This patient may be
bacteremi c. They are having shaking chills. They
are febrile. They have a high white count and your
best medi cal opinion is you need to get themon an
antim crobic.

So you go over them and you exam ne them
and their lungs are clear and their chest X-ray is
negative and there is no pneunonia. And you get a
urinalysis and the urine doesn't show any white

cells or no evidence of infection. And their belly
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examis conpletely normal. So it is probably not
an intra-abdom nal process but yet you are really
worried about them

They have no skin infection. You are
worried about them saying they are really sick, and
I need to put this person on an antibiotic. The
white count is 20,000. That is a clinical decision
you make. | amnot sure it is that hard, really.
So there are people who will come in and you say
the patient is sick and the patient |ooks |ike they
coul d be bacterenmic. W find no other cause. W
are going to put themon an antim crobic anyway.
You are going to draw bl ood cul tures anyway; right?

Yes, it may turn out that the follow ng
day they will blossominto a pulnonary infiltrate
or sonething else will happen but, neverthel ess, |
think that is a valid clinical decision at that
time.

DR PONERS: | think there is an issue of
what Sam was bringing up. There is the other end
of that spectrum simlar to what Jim said.

Bacteremia, if you just | ook at the word, could
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al so nean the guy that had one blood culture for
Staph epi that pops us six days into the tine he is
sitting there and you walk into the roomand he is
readi ng the newspaper and he | ooks fi ne.

That is what we don't want in bacteremia
drugs.

DR PORETZ: But that is not the person we
just described who you are examn ni ng?

DR. PONERS: Right; exactly.

DR. PORETZ: So you don't include that in
your definition.

DR PONERS: Right. Sanis issue was
bacteremi a as a definition.

Let me bring up another, though, and that
is that the FDA doesn't really have enpirica
therapy indications except in one spot and that is
febrile neutropenic patients because what we want
to know in clinical trials is exactly what Jimjust
said. We want to know that the drug works in a
defined di sease

The fact that you choose it to use it for

enpiric therapy is because you know it is going to
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work in that particular setting if the patient, in
fact, turns out to have the disease you think they
m ght have. But, in terns of studying it, one of
the bi ggest issues, when | showed those two big
circles on the graph, was actually picking out,
first and forenmost, in a clinical trial who has the
illness you are trying to study.

So we probably don't want to go down the
pat h of designing an enpirical therapy kind of
study in this indication.

DR. LEGGETT: Janice?

DR SORETH. | amtrying to renenber what
| was going to say. ©Ch; | know. | think, to cone
back to Dr. Poretz' point, as well as Sam s,
think that we probably all readily agree on what
patients | ook |like and what they are | abs | ook Iike
and their studies |ook |ike when they endocarditis
and t hey have Staph aureus in their blood, and that
| abeling drugs for that patient popul ati on makes
sense.

We have done it in the past and we really

would like to do it again. So we are happy that

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (280 of 368) [10/27/2004 1:13:40 PM]

280



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

281
there is sone ongoing inquiry in this arena in
endocarditis.

That said, to cone back to the patient you
descri bed, again, like pornography, God, | know it
when | see it. W are just trying to agree, if we
can, in the setting of a clinical trial, what the
appropriate inclusion/exclusion criteria would be
for those patients and that, if we can agree on
that, it would seemto nme, then, to nake sense to
so |l abel a drug study that had an appropriate
ri sk/benefit ratio for you and all the other
physi cians who are faced with that person in the
E.R, on the ward at 3:00 a.m, in the boondocks,
et cetera, because it would seem perhaps, that
that would nerit |abeling, perhaps in a package
insert. |If not, then that is why we are here today
to tal k about why not.

DR LEGGETT: Jan?

DR. PATTERSON. Well, | would agree with
the definition of primary bacteremia that is on
Slides 3 and 4 of Dr. Powers and that is the signs

and synptons of infection with positive bl ood
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culture for Staph aureus, no identified source at
the tinme of enrollment and then, on Slide 4, saying
bacterem a related to an intravascul ar catheter,
often a diagnosis of exclusion so it may be |ogica
to include in this category.

Wth diagnosis of exclusion, | think that
a physical exam an echocardi ogram preferably a
TEE, a chest X-ray and probably a C. T. abdonen
preferably with contrast would be the screens
woul d use to excl ude other sources.

But | would feel very confortable
including catheter-related bacterenmia in that
definition of primary bacterem a of Staph aureus.

I think that it is logical to differentiate it from
coag- negative Staph because it is very different
than that. It is much nore of an acute and

i nvasi ve disease and it is nore inportant di sease.
It is becomng nore and nore common and | think
that |leading to a possible indication of
endocarditis is inportant because we are seeing
nmore endocarditis.

We don't know that we have an idea
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treatment right now and there are nore drugs to
treat it so what should be use. | think that is
real |y an unanswered questi on.

DR LEGCETT: M two bits and then give it
to Alan about primary bacteremia. One of ny
col | eagues, not to say nmy boss, is a stickler for
usi ng erysi pel as when you are tal ki ng about a G oup
A streptococcal infection and everybody else in the
world calls it cellulitis. The problemwth the
primary bacteremia is that we all know what we are
talking about. It is the pornography issue.

So | don't know that | would be so hung up
about using sonething that all clinicians
under stand. But you have got other issues.
under st and about t hat.

Al an?

DR. CRCSS: | just wanted to reenphasize
the obvious. Although this first question is
tal ki ng about primary bacterem a due to Staph
aur eus, sometines our discussions here were |apsing
into Staph epi or coag-negative. They are quite

distinct entities. | think we have to really bear
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1 this in mnd.

2 But, John, in your excellent review, did
3 you happen to find out--how often does Staph aureus
4  bacteremia occur in the absence of fever, white

5 count or any other clinical synptonms? | amsure it
6 occurs but do we have any handl e on that?

7 DR. PONERS: All we know is |ooking at

8 endocarditis studies in the past, the nunber that

9 gets quoted in those is 5 percent. So it is not

10 i npossible for it to occur, but it doesn't--but

11 then, again, | think it is what Dr. Poretz brought
12 up, you don't go looking for it unless the patient
13 has those signs and synptons to start with. So it
14 becones very circul ar reasoning.

15 DR CRCSS: But the point is we are not
16 going to have a person sitting in bed reading a

17 newspaper with a Staph aureus bacterem a unl ess

18 t hey- -

19 DR. PONERS: And | think that gets back to
20 what Dr. Patterson said about that, but that can
21 happen with Staph epidermdis. The question is

22  separating those out.
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DR. LEGGETT: Nate?

DR. THEILMAN: | was wondering if we could
ask Barth Reller to coment on that because he did
a very large study of blood cultures in the 1990s,
| believe, and characterized all bacterem as with
regard to their significance. Correct, Barth?

DR RELLER:. To commrent and, in part,
address that and foll ow up on Don's coments. One
of the difficulties |I think we have in grappling
with these terms that have been used is yes, for an
experienced clinician, it is straightforward of
what to do. But that is different fromwhat the
requirenents are for infection-contro
practitioners in categorization for nationw de
survival for NS which, | believe, and Jan, correct
me, if that is not where the concept of primary and
secondary bacterenia are enbedded in the literature
and practi ce.

So it was done for NIS to capture those
persons who have an identifiable focus and the
bacterema is perceived to be a consequence of that

versus primary bacteremia. The reality is, with
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the primary bacterenmias in that definition, with
coagul ase-negati ve staphyl ococcus, we know t hat
there is a lot of noise because, when Jerry Tocars
| ooked that, maybe 30 percent, maybe nore, of the
ones in that definition, a single positive bl ood
culture for coag-negative Staph and intent-to-treat
whi ch no one here would accept for entry into a
clinical trial

Now, the point of this is that for
epi demi ol ogi cal purposes, at |east 80, maybe 90,
percent, maybe 95 percent, of primary bacteren as
wi t h coagul ase-negative staphyl ococci are, in fact,
cat het er - associ at ed.

Wth the other bacterem as that the
conmittee, in past deliberations, have shied away
from this idea of spontaneous--everything has a
source. | think the field has evol ved so that one
has pneunobni a where bacterem a may be present and
adds great specificity so you have pneunobcocca
pneunoni a or | ower-respiratory-tract infections,
pneunococcal pneunoni a acconpani ed by bacterem a or

you have conplicated urinary-tract infection
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1 acconpanied by E. coli bacterenia.

2 So the | abeling may be including

3 bacteremias. So it is approved for conplicated

4 urinary-tract. It is approved for

5 | ower-respiratory-tract infections,

6 conmmuni ty-associ at ed pneunoni a, including those

7 that have bacterem a with pneunpbcoccus.

8 The problemw th Staph aureus bacterem a
9 is, in Don's patient, if he identified a focus, it
10 woul d be a priori a secondary bacterem a. Easy.

11 But the reality is, | think, that nobst, or a very
12 good share, and an increasing share, of

13 st aphyl ococcal bactereni as, especially those that
14 are heal thcare associ ated, whether comng into the
15 hospital fromchronic dialysis, et cetera, there is
16 not a necessarily confirned source so that one has
17 a di sproportionate nunmber of what would be, for

18 epi dem ol ogi cal purposes, classified as primary

19 bacterem a and nany of those are associated, either
20 chi cken or egg, with catheters.
21 The studies nore recently increasingly

22 show that, especially healthcare-associated and
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1 especially those with di abetes and | ong-term

2 catheters and tunnel ed catheters, that, although it

3 may have started with the catheter, a break in the

4 skin and get in through the catheter, that there

5 are a lot nore conplications associated with that

6 i ncluding that nost staphyl ococcal endocarditis now

7 is not Nolan and Beaty 1976 conmunity-associ ated

8 but nost staphyl ococcal endocarditises are

9 hospital -acquired and they are associated with the

10 catheters and the need to separate out that.

11 So | think that one of the difficulties on

12 this coming to agreenent that there really is

13 agreenent of the unconplicated staphyl ococca

14 bacteremi as is the constraints of the past of the
15 definitions for NIS and the concepts of bacterenia
16 as a conplication of a primary source of infection,

17 and the two in a very conplex way, intersect here.

18 The ones that are straightforward, that get the

19 shorter course of therapy and are readily

20 recogni zed and the ones that, boy, depending on how

21 you search, the horse may al ready be out of the

22 barn and they will conme back to bite you if you
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don't recognize those and if you give short-course
therapy you are going to be sorry.

To nme, | knowit is a long coment, but |
think that is part of the reason that it is
difficult, even though there is agreenent, to get a
handl e on what is the definition for the purpose of
enrollnment in a clinical trial that is doable.

DR. LEGGETT: Any ideas?

Don?

DR PORETZ: Just a matter of senantics.
We are | ooking for sources of the infection
Consi der the use of the term"entry site." Maybe
it was just a break in the integrity of the
i ntegurent of the skin or a nucous nmenbrane. That
coul d have been the entry site.

| don't think it has to be a source of
infection. It doesn't have to be an abscess or a
cellulitis. So maybe consider the term"entry
site."

DR. LEGGETT: O what we al ways say,
"portal of entry."

Bart h.
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DR, RELLER: | think others shoul d speak
first. But I won't forget.

DR LEGGETT: Okay.

San®

DR. MALDONADO: John, | know that empiric
therapy has actually worked well apparently
regul atoryally for patients with fever and
neutropenia and also clinically. The reason | said
that, | nean, when you, as a clinician, see a
patient, you don't treat, really, a bacterenmic
patient with Staph aureus. You treat a patient,
peri od.

You treat a clinical presentation. That
doesn't mean that you will disregard, when you are
| ooki ng at your endpoints, the mcrobiology. But
if that clinical presentation is well defined, even
regul atoryal | y defined, what kind of patient you
are trying to capture. For exanple, a patient who
has a systemic inflamatory response syndrone and
you can define it, whatever, if you think that sone
of those definitions are not independent. There

are ways to lunp them for exanple; for exanple,
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291
hypot herni ¢ tachycardi a/tachypnea, either of those,
and | eukopeni a or | eukocytosis.

So that is a clinical presentation that
actually, as Dr. Poretz said, that is what you see
when you get a patient and that is what makes you,
as a clinician, treat the patient.

Wiy wouldn't it work, if it has worked
regul atoryally and clinically with inmnosuppressed
patients, in patients who are not i munosuppressed.

DR PONERS: | think it is way too broad
to say that there haven't been regul atory issues
with enpirical-therapy trials in the febrile
neutropeni ¢ population first and forenost of which
if you even take something like antifungal therapy,
we have no idea what the benefit of anphotericin B
over placebo is.

W made a decision in 1995 that we were
going to set that margin at 10 percent but we had a
meeting at the Bacterial Mycosis Study G oup |ast
year about all these issues regarding enpirica
therapy. It has not been easy, including a

five-conponent conposite endpoint that we have
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1 heard all sorts of conments about.

2 So, to just sort of say that that is

3 easily regulatoryally done, | don't think that that
4 is actually the case.

5 The other issue is what Dr. Reller was

6 bringing up earlier about the reason we divide

7 these indications into specific body sites is

8 because each of those has a different natura

9 history and a different progression and things that
10 happen. W know that when a person shows up in the
11 energency room | mean, it is not just that

12 clinical presentation. What you are doing is doing
13 a good history and physical trying to find out

14 where the portal of entry mght be or at least try
15 to come up with that best guess.

16 So what we are trying to say is to

17 differentiate between nanagenment of patients and

18 determning the efficacy of a newdrug. It is fine
19 that you deci de to nanage your patient by
20 enpirically giving the drug but you do that because
21 you know that drug is already effective for

22 treating those various diseases that you are
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worried about. That is a different setting than
actually trying to determ ne whether a drug is
effective or not in an experinmental setting.

DR LEGCETT: Jan?

DR. PATTERSON: | think one of the things
we were asked to address is what would make it
easi er to do these studies and still have good
scientific data.

I think one of the things we have been
tal king about, and | agree with, is that we could
extend the time on antibiotics to 48 hours for
Staph aureus. | think there is not going to be a
difference in outcome between 24 and 48 hours of
therapy. So that is one thing we could do.

Then | was intrigued with Dr. Powers
comrent about not using the positive blood cultures
inthe lab to screen but starting it enpirically.
I think the problemwith that is then--for
i nstance, one of these studies, 30 percent of the
peopl e that were excluded it was because they
| acked mi crobi ol ogi ¢ data.

So you wait for the positive blood culture
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1 and allow a little nore tinme on antibiotics or you

2 have nore people that you screen that don't get to

3 stay in the study. So it is kind of a bal ance.

4 But | think if we did allow nore tinme on

5 antibiotics, particularly 48 hours, that that would
6 hel p sone.

7 DR LEGCGETT: There is no free lunch. You
8 either enrich your population or you dilute it and

9 there is a problemeither way.

10 Don?
11 DR PORETZ: But | have been at the other
12 end trying to get patients on protocols. It is

13 very, very frustrating and very difficult. You

14 can't get the patient on a protocol because it is
15 too late or the culture--all those things that have
16 been mentioned. | think, for pharmaceutica

17 compani es who want to do these studies, it nakes

18 sense.

19 You nmay end up putting nore people on at
20 the tinme the patient is originally seen, and many
21 of those people may not be eval uable. But accept

22 that as a fact. | think you will get nore results
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than you will at the other end by restricting the
nunber of people you can put on a protocol

DR LEGCETT: Al an?

DR. CRCSS: | would like to enphasize
that. | mean, actually a point they nade this
nmorning is to just start people right at the outset
and, at that point, enroll themin the trial and
prospectively define how you will handl e
endocarditis and perhaps other conplications.

I think that probably, Tom it is
wort hwhil e nentioning a di scussion was had after
that. Tom brought up the very valid point of what
happens, for exanple, with certain biologics for
sepsis when lots of people were enrolled on the
agent and then prospectively anal yzed only those
Gram positive bactereni a.

Tom made the inportant point that, when
you do that kind of study--that is, enroll |ots of
peopl e but prospectively define a
subpopul ati on--that you still have to follow all
those you enrolled who didn't qualify with your

St aph aureus bacteremia. You still have to follow
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themin terns of outcome and safety.

But | think that is doable. | would
rat her capture patients up front seeing how
difficult--and | have had the exact sane experience
that Don has had.

Lastly, | still wonder about just the
operational point which | think still has sone

validity about Staph aureus bacterem a due to "a
removabl e and non-renovabl e focus.” That is

sonet hing that nost peopl e understand and there
already is at | east sone paradi gm about how you

m ght treat those two patient popul ations
differently.

DR LEGGETT: Joan?

DR HILTON: | would like to cone back to
sonme study-design issues and to return to your
statenment earlier about the purpose of performng
clinical investigations is to distinguish the
effects of a drug fromother influences such as
spont aneous change in the course of the disease.

What | picked up on there was change in

the course of the disease. | think, when we use a
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1 cross-sectional study design, we assune that al

2 the patients are sinmilar at the starting point. |
3 think that is not what we have got here.

4 To address that, | have a couple of

5 different proposals. One is to use a |longitudina
6 outcone. One possibility is

7 time-to-treatnment-failure but | think something

8 that would be a |ot nore sensitive would be some
9 type of a continuous response. Maybe the one that
10 Jani ce suggested, differential-tinme-to-positivity,
11 or some others, could be put on the table. But

12 anything that captures the patient's status at

13 baseline woul d be a ot nmore sensitive to use.

14 To address the heterogeneity in the poo
15 of patients and this issue about baseline, the

16 duration of the baseline period during which you
17 coll ect data and characterize those patients, we
18 want to know who the responders are. W need a | ot
19 of baseline data in order to characterize who
20 responds and who doesn't.
21 Ideally, that is all collected prior to

22 random zation. But if it is collected on a very
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strict per-protocol basis, it could still be
coll ected for some wi ndow of time
post-randoni zation and still be used as a covariate
in the analysis. So a couple of possible variables
I was thinking of.

Anot her one is whether or not the device
is removed during the study foll ow up period.
There is an exanmple, not of a baseline sort of
covariate but as a time-dependent covariate. So,
again, if you have got a | ongitudinal outcone
vari abl e, you can anal yze a ti me-dependent
covariate. So | think there are a |lot of reasons
to be alittle nore flexible with the study design
and use some of these.

DR LEGCGETT: John?

DR. PONERS: | think we have thought about
some of the issues of |ooking at |ongitudina
out cones and actually adjusting for some of those
thi ngs that occur post-randonization. W have
talked a little about that internally. 1t depends
what outconme you are going to | ook at

longitudinally or if we are going to use--you are
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suggesting, like, time-to-analysis?

DR. HILTON: | think that is one
possibility but | prefer, nyself, sone sort of a
conti nuous repeated- neasures vari abl e.

DR. PONERS: Because we | ooked at--if you
take sonething like this that has a high nortality,
whet her you di e on Tuesday or die on Thursday
doesn't seemvery clinically relevant. So,
dependi ng upon which outcone you are follow ng over
time, it may be either useful or not useful
Ti me-t o-death probably doesn't make any sense
Ti me-to anal yses have been used in HV trials;
time-to-loss-of-virol ogic-response, but that is a
chronic ongoing illness. Time-to-death here
probably doesn't nake a whole | ot of sense.

DR LEGGETT: Did you want to add
somet hi ng, Janice?

DR SORETH. | was just chuckling at
John's pronouncenent that it didn't matter whether
you di ed on Tuesday and Thursday. It probably did
to the patient who died, but that is neither here

nor there.
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DR LEGGETT: John and then Chris.

DR. BRADLEY: The whol e concept of primary
bacteremia is sonething that we are trying to both
acknow edge that there is a clinical definition and
define for a study. Fromold data, it is clear
that we all actually have intermttent bacterenia
all the tinme, so a primary bacterenmia with no focus
i s not unusual

For the patients that end up, whether they
are children or adults that end up coming to
medi cal care, they probably have other factors that
are involved in a persisting continuing bacteren a
even if there is no particular focus. |n many of
the kids that we see with osteonyelitis, you nmay
find a skin lesion, a portal of entry, which isn't
an abscess, doesn't | ook |ike sonething that you
woul d even give a second thought to ordinarily, but
when you examine a child who has got osteonyelitis
for their entry site, nore often than not, you can
findit.

So, whether we define primary bactereni a

as bacteremia with no focus and whether you are
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i ncluding the skin as the focus or not, | think, is
just semantics. |If you exclude skin, if you say,
sure, you can have an entry site but it is not
consi dered a focus of infection, | would be happy
to consider that primary bactereni a.

Li kewise, if there is a gut focus from
these kids with short-gut syndrone, | would agree
to define that as primary bacterem a even though
you can probably define where the organi sns are
comng from It is howwe define it for the study.

In terms of enriching for those patients
who | ook Iike they are septic and are nore likely
to have bacterenia, | think the sicker you are on
the spectrum the nore likely you are to have
actual bacterial infection. Wth pneunbcoccus,
this was beautifully denonstrated in children. So,
in designing a study, we can either go w th making
themfebrile, have systemc inflammtory response
wi th shock and have very few enrolled but, of those
enrolled, many will actually be bacteremnic versus
saying, well, anyone with fever and an el evated

white count can go in, in which case, you will be
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enrol ling many who don't have bacteremia. It wll
be a nore sensitive test but the specificity and
how easy it is to actually evaluate their outcones
woul d be much nmore difficult.

I would favor enrolling the nore severe
patients. The one that you described would be the
one that | amparticularly interested in capturing
and seeing if a drug works.

DR LEGGETT: Chris?

DR OHL: Since | put ny hand up, | think
a lot of the comments have been addressed. One
word of caution. | think we need to be careful and
I am probably stating this for the record nore than
anyt hi ng, but goi ng down a sl ope of going towards
enpiric treatnment of sick people with antibiotics,
we have got to be careful. | don't think that is
really the intention of this. But | just want to
make sure that is on the record.

We are going to need to continue to have
to have definable infectious disease states at sone
poi nt or another. Then | amvery happy to hear

Al an's coments straight after that, and | am not
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going to repeat themall, but |I think that there
may be some neat in there that night be hel pful as
long as the clinical trials can be designed to
fruition so that we don't end up repeating the sane
thing with catheter infections where we have to
enroll an inordinate nunber of people. There may
be some ways to do that and naybe now is not the
time to discuss all those.

I think, within this purview, including
catheters in that discussion is genuine and can be
done because it is the clinical reality that is a
good anount of them | think Jan's ideas of a
reasonabl e nunber of studies up front to rule out
those primary infections that we woul d reasonably
l ook for as clinicians in the first few hours of
infection is al so reasonabl e.

DR. LEGGETT: Tom and then we can deci de
whet her we want to take a break or keep pressing
f orwar d.

DR FLEM NG | would like to revisit a
couple of the issues that we have tal ked about

here. One relates to how can we all ow for easier
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enrollnment into these trials so that they are nore
achievable. |If we need, for exanple, 300 patients
to evaluate treatnent effects or 300 per arm

whi chever it turns out to be, if we are nodifying

the enrollment criteria in ways that increase the

nunber of people who we have in our analysis, then
that is, in fact, a step ahead.

So if we are saying, for exanple, that we
are going to allow 48 hours of anti-Staph treatnent
rather than 24, such that we are substantially
i ncreasing the nunber who are eligible and will be
retained in the analysis, if we believe that we
haven't diluted the focus of our assessment, we
will, in fact, have gai ned substantial efficiency.

I think that is very rational

On the other hand, if we allow for easier
enrol I nent of people who we are expecting, in al
|likelihood, to, in large fraction, be excluded
based on subsequent assessnents that are nade, then
we are not coming up with any net increase in
efficiency and | think we are actually conplicated

the analysis for reasons that Alan was referring
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1 to, that if you, in fact, end up enrolling 600

2 peopl e but only anal yze 300 because,

3 retrospectively, only 300 are really, in fact,

4 meeting the eligibility criteria that you are

5 interested in, you are technically now not com ng
6 out ahead.

7 You still only have 300 but you have

8 complicated the anal ysis because you now have 600
9 peopl e that you have treated and you have to, in
10 fact, assess the safety profile on all 600 which
11 was, in fact, part of what led to problens in

12 severe sepsis with agents that were targeting

13 Gram negative sepsis when they, in fact, were

14 enrolling |l arge nunbers of people who ultimtely
15 were not eligible.

16 So | woul d suggest that what we focus on
17 here is ways of increasing the nunbers of people
18 who woul d actually be included in the final

19 analysis. That will be, in fact, allowing us to
20 make these studies nore achievabl e.
21 And then the other point; | would like to

22  support a couple of issues that | think | heard
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fromDr. Hlton. One is that it certainly is to
our advantage for us to be able, within what is
practically achievable, to get as nuch baseline
information as we can that will allow us to have a
more efficient analysis based on our ability to
define what are the characteristics of people at
baseline that, in fact, mght be predictive of
out come or effect nodifiers.

| also agree that, for the outcone
measure, it would be inportant to try to capture
what is really globally inportant here. So, rather
than just focus on the blood cultures, certainly
focus on signs and synptons but also, | believe,
the really critical elenments of what happens
post -randonmi zation for netastatic infections and
time-to-death and | . E

I do endorse what Dr. Powers was saying,
t hough, about when you do use that gl oba
i nformati on, how do you do it? Do you use it as
time-to-event or do you use it in sonme analysis
met hod that takes into account all of the

informati on but for death, for exanple, if it
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occurs, does it matter if it occurred at Wek 1
versus at Wek 2. So if, in the end, that Wek 2
nortality is 30 percent but we have inproved
mortality by 5 percent at Week 1, but there is no
i mprovenent in nortality at Week 2, this is an
acute setting and so tine-to-event isn't in fact,
particularly rel evant there.

Where tine-to-event is relevant is in a
chronic setting. It is not just whether the event
occurred but how soon it occurred mattered. So, if
we are tal king about a 30-day outcome here,
woul dn't consider tinme-to-event as being additively
informative but | would consider the multiplicity
of different components of the endpoint to be very
i mportant.

So if we just said success/failure, where
failure is the occurrence of any one of the above,
we mght be losing information--than if we were
taking into account, in a nmore global multivariate
fashion, did the patient die, did the patient have
nmetastatic infection, did the patient have |I.E.

did the patient have cl earance of signs of
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308
synmptons, did the patient have microbial clearance.

So there are ways that we can increase the
efficiency by taking into account all of the
rel evant aspects although | think the tine-to-event
aspect isn't additively informative.

DR LEGCETT: Barth. And then let's take
a break. Go ahead and talk and then we will take a
br eak.

DR RELLER | would like to float a
potential way out of the box for consideration
First, | think we m ght make nore progress in
buil ding on a conplicated/unconplicated paradi gm
because there is a good history in the trials and
regul atory arena with those definitions and | eave
asi de, for the nonent, primary/secondary N S
because, particularly in the primary related to
catheters, | think there is sone reconsiderations
goi ng there on what constitutes a good dat abase for
those. First point.

The second is | think it would be easier
to work with if we think of coag-negative and Staph

aureus with two different approaches. | think what

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (308 of 368) [10/27/2004 1:13:40 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

has been done for catheter-rel ated bl oodstream
infections already related to coagul ase-negative
are pretty close to the mark, naybe sonme tweaking
but pretty close.

The reason for that is that alnost all
real coag-negative staphyl ococcal bacterem as,
which is the minority of all of them are
devi ce-rel ated and, anong the device-rel ated, the
nost conmmon, far and away, are catheter. | am
aware of the lugdenensis, native-valve endocarditis
or the lugdenensis like or--et cetera. But | think
that would be easier to deal with.

Then, for the staphyl ococcal bacteremn as,
the way | amtrying to put together everything that
we heard today and fromthe past and the literature
is | would conceptualize as conplicated or
unconplicated. kay; how do you define that?

Well, conplicated to ne is--or lets do
unconplicated first. Unconplicated is with a
specified search, the elenents to be put in place,
a doabl e, practical, financially feasible search

that there is no source that is
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pat hophysi ol ogi cal ly recogni zed to be associ at ed
with bacteremia. There is no osteonyelitis, et
cetera

Most of those are going to be associated
with catheters so that what one would do there is
to separate out those catheter-associated, or maybe
catheter-initiated, that already have resulted in
probl ens that are recogni zable so that if you can't
find any source and you have got a catheter, there
is an unconpli cat ed.

Then the conplicated ones woul d be ones
where you do al ready have a conplication, the
pyogenic arthritis, the osteonyelitis, the
spl eni sepsi s and including those with endocarditis.
So a key point in the conplicated ones is
endocarditis yes/no because one coul d have
osteonyelitis and endocarditis or septic joint and
endocarditis and then the endocarditis yes/no has
to do with the duration of therapy and the utility
of TEE for managenent because in the endocarditis
with Staph aureus, you have got the

surgery/ no-surgery aspect of it.
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So | think that may be a franmework in
which to get specifics around it that is congruous
with the past and clearly those patients who have
conplicated denoting a source, nost of those are
going to fall, if not all of them into the
secondary if you were |ooking at from an
i nfection-control practitioner's perspective.

But | amthinking nore in terns of
clinical care, clinical-trials, perspective. So
thi nk the epideni ol ogi cal surveillance needs and
the clinical-trial needs and the clinical-practice
needs overlap like the Venn diagrans but they have
their distinctive peculiarities that nust be kept
inmndin order to not get it into--we all agree
that we can't define dil emm.

DR LEGCETT: Let ne see if | understand
because if | do, everybody does. Unconplicated
woul d be whether or not you have a catheter but you
can't already find a conplication. Conplicated
woul d be, at the tine of enrollnment, you already
have a conplicati on.

DR RELLER. Basically, that's it, and
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i ncludi ng endocarditis at the get-go.

DR. LEGGETT: John?

DR. PONERS: We can ask this question
after the break if you want.

DR. LEGCGETT: Go ahead.

DR. PONERS: The question is that the
i ssue that we canme up agai nst was those
complications may occur within a short period of
time. So, in other words, you get enrolled in the
trial and--you get enrolled on a Friday afternoon,
heaven forbid. Your echo isn't getting done. W
all knowthat. And it gets done on Monday so you
are three days into the trial and your echo is
positive.

Now you have a conplicated infection but
you got enrolled in the unconplicated trial. And
then there is another one. Then the second thing
is those conplications are not all the sane. How
woul d we | unp together osteonyelitis, septic
pul monary enboli, endocarditis all into that
conpl i cated?

DR RELLER | amtrying to renmenber the
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nunbers that Frank Tally and others presented. Do
I think infective endocarditis and osteomyelitis
are different, and there are some different
therapeutic and intervention considerations? Yes.
But, | nmean, if we divide theminto all of that,
then we are back to staphyl ococcal osteonyelitis
with or without acconpanyi ng bactereni a.

So this was not the solution but a
proposed approach to the solution. | nean, there
has to be a degree of |unping even of things that
are not exactly simlar if you are ever going to
have enough nunbers to put theminto a |ogica
cat egory.

One of the things that was driving ny

consideration on this is you either have the

approach of, if it is staphyl ococcal bacterenia and

it is real, everybody gets four to six weeks of
therapy or that--whether it is endocarditis or

osteonyelitis, it may nean four weeks of parentera

therapy or six weeks of parenteral therapy. But if

it is none of those, et cetera--so it is--and

think the 48 hours is a good point.
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1 The 48 hours, you know, may be too | enient

2 for the unconplicated but, for the conplicated,

3 don't think what is given in the first 48 hours if

4 the patient is still aliveis really going to

5 determ ne what the ultimate outcone is in those
6 patients. It is going to be the drainages and

7 t he--you know, et cetera.

8 So it as an attenpt--because, in the

9 unconplicated, nany of themin adults especially

10 are going to be associated with catheters, sone in
11 pediatrics. But that unconplicated bacterema with
12 St aph aureus where no netastatic conplications are
13 delineated at the outset woul d enconpass the kids

14 with staphyl ococcal bacterem a with breaks in skin,

15 the pinples, and the "I can't find with a

16 reasonable effort."

17 DR. LEGGETT: Wiy don't we take a break

18 and return to this. It is 3:15; 3:29. That way,

19 by the time we sit you down, it will be 3:30

20 (Break.)

21 DR LEGGETT: W agree to di sagree about

22 No. 1 and nove on to No. 2. W have got to get to
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No. 8 by 4:30.

DR. FLEM NG 30 seconds, real quickly on
two points. Having argued agai nst tine-to-event
anal ysis for the death endpoint in this setting
because the major signal is is there a difference
in whether you do die or not die. It doesn't
matter in a relative sense so nuch whether, if you
are going to die, if you die at Day 3 or Day 6.

In contrast, as this comittee had
di scussed in the past year in acute bacteria
sinusitis, the sane thing would be true in acute
otitis media. |In those settings where resol ution
is going to occur with al nost 100 percent, the
signal is in how soon resolution occurs, resolution
of signs and synptons.

So | wanted to nake sure that the nessage
wasn't being conveyed that tine-to-event isn't ever
useful. In those settings, it would be the right
thing to do.

The other point that | had wanted to add
tois, while I very nmuch endorse the concept that

it is inportant to get as much baseline information
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316
as possible to allow us to address sone of this
het erogeneity and i nprove some of the precision in
our estimate, ny own sense is, if we are going to
use information post-random zation, infornmation
such as catheter use post-random zati on, we have
got to be very confident that the intervention,
itself, is not influencing that outconme because, if
it is influencing that outcone, now are
estimating--if we use tinme-dependent covari ates,
now we are factoring out part of the actual signa
or treatment effect.

DR LEGGETT: (Question No. 2; what patient
popul ations with Staph aureus bacterenia should be
included in a clinical -devel opnment program
mean, we have been tal king about that the whole
time we have been tal king about No. 1. | think the
last thing to say about that is we already, this
nmor ni ng, tal ked about, | think, our general feeling
that we would Iike to see concurrent or previous
clinical trials so that we know that the drug is
going to be effective where the netastatic foc

frombacterenia are going to end up
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1 Anybody el se want to say anythi ng about
2 No. 2? Chris?

3 DR OHL: | think that all our previous
4 di scussi on enconpasses this enough that | don't

5 thi nk any nore discussion is warranted.

6 DR LEGCETT: Janice?

7 DR. SORETH. Those specific other serious
8 i nfections woul d be serious pneunoni as- -

9 DR LEGGETT: Yes; pneunonia, even though

10 that is going to be hard to do because there are
11 not that many Staph aureus pneunonias that | know
12 for sure are--osteo--

13 DR. SORETH. You are getting to the point
14  where you have sonme, | think, ideally, prior

15 know edge of the penetration of that drug and how

16 patients fare when they are on it with serious and

17 life-threatening infections in general
18 DR LEGCETT: R ght.
19 DR SORETH. Wich may include sone

20 experience, however linmted, with Staph aureus.
21 DR LEGCETT: And | think skin and

22 soft-tissue is inportant and maybe osteo/arthritis
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but certainly osteo would be nice.

DR. SORETH. Right. Tend not to get that
one, but that is okay.

DR LEGGETT: Yes; | know.

DR. SORETH. W will keep trying.

DR LEGCETT: Jan and then Nate.

DR. PATTERSON. | just wanted to say that,
in ternms of patient populations, |I would hope that
the pediatric popul ation would be studi ed because
of this increasing problemof MRSA and al so that we
do see a fair amount of Staph pneunonia in terns of
nosocom al pneunonia. Then, last year with the flu
season, there were a nunber of cases of comunity
MRSA pneunonia in children as well that were
associated with bacterem as and very invasive type
pneunoni as.

DR. LEGGETT: Does that nean you are
wi shing to avian flu?

Nat e?

DR THEILMAN: Just to the issue of what
pati ent popul ations we could liberalize our entry

criteria for and addressing the issue specifically

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (318 of 368) [10/27/2004 1:13:40 PM]

318



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

of 48 hours of prior treatnent being acceptable,
well, 1 should just throw this out. What is the
evi dence for 48 hours or prior treatnent with, say,
vanconyci n woul d be accept abl e?

For instance, if 50 percent of the drug's
success is achieved in the first 48 hours of
treatnment, and we study Drug X beginning at 48
hours and find it to be effective, we could be
encountering sone m sl eadi ng dat a.

So | just wonder if additional studies
m ght be needed at that point to look at initial
clearing or other evidence for what really happens
in those first 48 hours of therapy.

DR. LEGGETT: One point that hopefully we
will bring up again in the animal nodels, | can
tell you that you don't get any killing with
vanconycin at all in a nmouse thigh nmodel. So | am
not really too confident that that is going to
happen i n peopl e.

Jani ce?

DR SORETH. Also, if the vast majority of

patients in a trial have nultiple antibiotics for
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48 hours, or whatever the period of tine is, we
usual l'y include that information in product
|abeling. It is not to say that soneone isn't free
to use it however they please off-I|abel or
approxi mately according to the |abel, but at |east
we try to incorporate that infornmation into the
product insert so that physicians can see how cl ose
they are or how far off base they are in choosing
to use it this way or that way.

DR LEGCETT: Al an?

DR. CRGCSS: | think, just to reenphasize a
point that Barth nmade before the break is that, if
we are tal king about conplicated or non-renovabl e
infections, it would be unlikely that 48 hours of
an antimcrobial would cure that.

DR. THEILMAN: I n unconplicated, it could
be.

DR PATTERSON. | think with Staph aureus,
it doesn't.

DR. LEGGETT: Agreed. No. 3; should
bacterial endocarditis due to Staph aureus be a

separate indication? |If so, what additiona
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information fromclinical trials in a serious Staph
aureus infection should be available to support
such a claim

Again, we go back over stuff we have been
tal ki ng about but maybe we could make it alittle
nore specific.

DR. MALDONADO. | am sure this question
was pronpted by sonmething. Wy is that definition
of an indication so specific? Wy the need to be
so specific for Staph aureus?

DR. PONERS: | think what we were really
getting at here is can we enroll patients who have
St aph aureus bacterenia, get the echocardi ogram
and, if they have endocarditis, |eave themon the
drug and get sone experience with endocarditis
within these trials as opposed to nmaking fol ks go
out and do separate entire studies for
endocarditis.

DR LEGCETT: Since we know that we can't
really predict who is going to get endocarditis and
a mpjor portion of folks who get Staph aureus

bacterem a are at risk, | would not want to excl ude
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the very people that | am nost worried about.

Additional trials in serious Staph aureus
i nfections should be avail abl e?

Ch; sorry. Chris?

DR. OHL: Sorry; | was just going to make
a comment and | forgot to raise ny hand. This gets
back to the coments | was naki ng this norning.
think that, since such a |large nunber of these
patients, as we sawthis norning fromthe early
results of a trial, are going to have endocarditis.
I think that information would be useful to have
and | would say yes to that question.

DR LEGCETT: |In terns of what other
clinical-trial data, | think the simlar sorts of
things as what we have been sayi ng before.

No. 4; should catheter--oh; sorry Barth.

DR. RELLER: On No. 3, just so it is
captured in the record, although alluded to
earlier, | think, before a trial would be allowed
to retain patients who have endocarditis, as
opposed to being dropped out, that there nust be

sufficient evidence of efficacy of drug against
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323
St aph aureus in other sites. It may be skin and
skin-structure infections. | don't want to get
into the specifics, but I mean there should be a
sufficient body of an data, other site infections,
to say that this is an ethical thing to do, to keep
the patient on a drug.

| amin total agreement that if it seens
reasonabl e and there is a reasonable basis that it
woul d be good to include because that is really the
acid test for conplicated--1 nean, if it works for
endocarditis, it will work for--assumng there is
penetration, unless there is sonething specia
about getting into bone, but for nobst things, if it
wor ks for endocarditis, it will work for other
conpl i cated staphyl ococcal infections with the
appropri ate drai nages and ot her things.

DR LEGCGETT: John?

DR BRADLEY: | think the issue can be
nmore conplicated than that given the fact that nany
of the drugs that should be active in endocarditis
woul d not be active against netastatic infections

like in the CNS or, perhaps, in bone or with dapto
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in the lung.

So the supporting evidence for each drug
may be different based on its specific
characteristics and, as is in the package |abel for
daptomycin right now, there is a specific notation
regardi ng pul nonary infection.

So nmy comment is only to qualify the
degree of supporting information that we woul d need
for these drugs.

DR LEGCETT: Thanks for the
qualification. W know that we have clindanycin
and vanconycin al ready approved and they don't get
into the CNS. So | think the thing can be said
about a |l ot of drugs.

No. 4; Should CRBSI have its own
i ndi cation or should this indication be subsuned
into a nore general PBSA indication? If it is a
separate indication, what additional information in
the treatnment of serious Staph aureus infection
shoul d be avail able to support it?

When we were tal king about the conplicated

versus unconplicated before, and Barth was sayi ng,
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well, let's put--whether they have got a catheter
or not, they go into the unconplicated, | think
that, you know, one way to sort of work on this
catheter-rel ated bl oodstreaminfection mght, in
fact, be to study it first in Staph aureus and then
attack coag-negative Staph or other sorts of things
afterwards, after people got sonme experience
wi t h--because | think the way you are going to
treat the catheter with Staph aureus in a
coag- negative Staph can be different.

Chris?

DR OHL: Agreed.

DR. LEGGETT: Now, that was succinct.

John?
DR BRADLEY: | will the loyal opposition
here. | amcertainly flexible. | think catheters

represent a persisting site of infection and, in
sone of the patients that | treat, they have had
mul tiple catheters and we just don't have anot her
site to put the catheter in. So there is some
interest in trying to treat through a catheter

i nfection.
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I would really like a drug that could do
that. In addressing Chuck's picture with that
catheter infection where we would all automatically
pull that, if there is a drug that conmes al ong that
gets into biofilmwell, that may not be our
subsequent direction in catheter-related infections
so that you nmight not need to pull the catheter

If we set things up so that the catheters
are automatically pulled, then--

DR LEGCETT: | don't know that we need to
do that. | think that is something that the FDA
woul d work out with the drug conmpany when they
desi gned what they were going to do in terns of
|l aying out the thing rather than sort of in a broad
node.

Al an?

DR. CRCSS: | would just like to enphasize
again, which is all the nore reason to separate out
Staph aureus from Staph epi. Again, | treat
patients who are so conprom sed that they haven't
seen a neutrophil in nmonths, that they have

coagul ase-negati ve bacterem a and we treat through
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1 it all the time, and it resolves very, very quickly

2 as opposed to Staph aureus.

3 So | think, in all this discussion, we

4 shoul d really be focusing on Staph aureus and Staph

5 epi shoul d be separate.

6 DR LEGGETT: | propose that we renane the

7 Question No. 4 into CRBPSA indication

8 Chris?

9 DR OHL: As far as, and | amnot sure
10 this is an answer, but noving it into its own

11 i ndi cation within what we have been calling the

12 primary bl oodstream for Staph aureus, is that--what

13 this is going to end up doing probably is when you

14 are noving things into the overtreatnment end of

15 things rather than--so that is going to have to be

16 in the consideration because, if you are | ooking

17 for an entity where a renovabl e focus such as this

18 can be done, with a quick shorter course of
19 therapy, this is probably going to be about it.

20 If you nerge it into the primary

21 bl oodstream i nfection aspect, isn't that going to

22 make that harder to do? That would be ny only
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conmment .

DR. LEGGETT: The quandary, | think, is
poi nted out by the fact that many of the people who
have a Staph aureus catheter-related infection go
on to have conplicati ons whereas, some people, you
pull it in and there is no problem But we don't
know that a priori. |If we allow an indication for
catheter-rel ated Staph aureus infection, and
sonebody shows that and they |luck out or the people
are chosen so that they find out a way to nmake that
easy group, then we are going to be stuck with
conplicated problens later on that we don't want.

DR OHL: Just to clarify. That would
then say that it woul d be nergabl e.

DR LEGGETT: It would be nerged

John, Jani ce, do you guys need anything
more on 4 or do you want anything nmore on 47

DR SORETH. We have the practical issue
of having gui dance for catheter-related bl oodstream
i nfections on the web, although all guidances are
drafts, but--

DR LEGGETT: So, in other words, sonebody
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329
probably is already studying it and we are pulling
the rug out fromunder their feet.

DR SORETH. If it is on a respirator at
this point, do we revive it somehow or do we pul
the plug--the guidance, that is, not the patient.

DR LEGGETT: Right now, | amnot going to
the catheter-related bl oodstreaminfection. 1Is
there anot her question down the road that we can
then address that?

DR. SORETH. Ckay.

DR LEGGETT: And just stick this with the
St aph aur eus.

DR. SORETH. Ckay.

DR. LEGGETT: So that was 4(a) and we will
come back to 4(b)

No. 5; can data on catheter-rel ated
i nfections--okay, now we have headed into the Staph
aureus--do you want to stay with Staph aureus and
do preclinical stuff and then sw tch over--okay.

No. 6; given that bl oodstreaminfections
due to Staph aureus have the potential to cause

serious norbidity and nortality, what types of
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preclinical and early clinical information should
be available prior to initiating large clinica
trials?

Al an?

DR. CRCSS: Well, | think it was al ready
al luded to, but I would hope that there woul d be
sonme data on clinical efficacy in |ess serious
infections; that is to say, | don't think that the
first clinical trial with a new agent that we don't
have much information about ought to be in
compl i cated Staph aureus bacterem a.

In the case of Staph aureus, it is
particularly inportant because, although we can
accunul ate lots of in vitro data, one thing we
really didn't talk about is that animal nodels for
Staph aureus are really problematic. People have
been trying for years and years and there still is
no good ani mal nodel .

Even with all the caveats for the
applicability of animal nodels for disease in
general, it holds particularly in the case of Staph

aureus. So | think that, before going to

file:////[Tiffanie/C/Dummy/1014ANTI.TXT (330 of 368) [10/27/2004 1:13:40 PM]

330



file:////ITiffanie/C/Dummy/1014ANTI.TXT

10

11

12

13

14

15

16

17

18

19

20

21

22

331
conmplicated infection, we should, at |east, have
some clinical efficacy in |less severe infections.

DR LEGGETT: Regarding the preclinica
stuff, | think that the Staph aureus nouse thigh
nmodel has been around since the 40s. And there is
still some question with sone drugs whether you are
| ooking at mce that can't walk to get water and
eat and that is why they die, because their thighs
swell up to everything, or the drug doesn't work.
So it is going to have to nore than just one nodel

The other problemis that the nodels often
have very limted tinme franes. There is the
exanmpl e | gave of the vancomycin. No matter what
drug levels you get, you get static CFUs until 18
hours and then, boom it falls off the curve. So,
it depends. |If you had |ooked at it 12 to 18
hours, you would say the drug doesn't work. [If you
carry your therapy on to 36 or 48, it works.

So | think that you are going to want to
have a variety of stuff. The trouble with the
rabbit--the trouble with any osteonyelitis is how

far out you go and whether you have got good dosing
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regi mens. Renenber that the only way you are goi ng
to get that is you take a pair of pliers and break
their leg and then you squirt bugs in their bl ood.
That is the way you get the osteomyelitis nodel

I think in terms of endocarditis nodels,
the rat is what | would sort of refer to as a
right-sided nodel. The rabbit would be a
| eft-sided nodel. They need to be done well and so
that you don't just get a drop from8 logs to 5
logs and that is clinically significant.

So | think that the npdel data is going to
have to inprove but there are a variety of existing
nmodel s that certainly should be | ooked at know ng
their intrinsic problens before we go into this.

Any ot her thoughts of fol ks? Any other
t hought s about early clinical information? | would
agree with Alan that what we want to see first is
sinmple stuff, unconplicated skin and soft-tissue,
UTls if it is renally excreted and that sort of
stuff.

DR PONERS: Jim could you ask folks to

conmment on the bacteriostatic versus bactericida
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1 issue and is that distinction even useful?

2 DR. LEGGETT: Any ideas? M take on it

3 that it has never been quite as clear as we have

4 made it. It we give nore and nore TNP sul fa and

5 more and nore clinda and, for some bugs as opposed
6 to other bugs, they are cidal instead of static and
7 that sort of thing. | think it is often a question

8 of we have got white cells and we lived a long time

9 before antibiotics even if we are not chew ng on

10 chinchona in the Amazon.

11 But | think it is a question of how nuch

12 drug gets to the site and is it enough that it

13 will--even if it holds down bacteria, the white
14 cells will take over, or does not enough get there.
15 I don't know that a sinple, oh, this is cidal but

16 we only gave it two tines in the MC and it didn't

17 work versus, it is static but we gave it 12 tines

18 inthe MC and it worked.

19 Alan? Tom did you want to say sonething,
20 too?

21 DR CRCSS: | nean, we already have the
22 exanpl e of the tineless classic, Keflin. It is
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1 not efficacious in the treatnent of Staph aureus

2 endocarditi s.

3 DR LEGCETT: Barth?
4 DR, RELLER:. | would just enphasize that
5 it is not that a drug is cidal or static. It is

6 how the testing is done and which organismyou are
7 talking about. So what is static for one may be

8 cidal for another.

9 I think it is inportant, though, not to
10 di sregard to conceptual inportance of having

11 bactericidal activity for certain kinds of

12 infections, nanely, neningitis and endocarditis

13 where one is really--1 mean, you are dependent upon
14 the drug and, in the case of endocarditis, the

15 adj unctive conpl enentary surgical therapy.

16 So you don't have to get rid of the

17 concepts if one recognizes that drugs--1 nean,

18 chl oranpheni col is bactericidal for the

19 pneunococcus unless it is penicillin-resistant. |
20 mean, it doesn't necessary follow logic but it is
21 true if you look at the conplexity of the issues

22 and the interactions and the met hodol ogy for doing
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1 It
2 Anot her exanple is Staph aureus.
3 Nafcillin is cidal for Staph aureus but it can be

4 very hard to show that dependi ng on whether you do

5 it in plastic or whether you do it in glass, et

6 cetera. So there are nethodol ogi c i ssues and one

7 just has to beware of rubbish

8 DR. LEGGETT: And playing tonic versus

9 adhered bacteria. No. 7; how nany positive bl ood

10 cultures are required prior to study entry in

11 clinical trials of bacterem a Staph aureus?

12 Sorry, John. You have got to raise your

13 hand | ouder.

14 DR. BRADLEY: I will work on that one;

15 next gui dance docunent. In addition to neningitis

16 and endocarditis, | though John had brought up

17 neutropeni c hosts. | think, again, traditionally,

18 we wouldn't want to go there. A neutropenic host

19 still has macrophages and opsoni zi ng anti bodi es so
20 it is not an all-or-none phenonenon.

21 But | think before | would study a drug in
22 neutropenia, | would, for sure, like to nmake sure
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it works in soneone with white cells. The idea of
bacteriostatic and bactericidal, certainly | agree
with Barth, it is a spectrum Based on the
mechani sm of action, sone drugs are certainly nore
rapidly cidal no matter what system you put them
in. The nore severe the infection, the nore
life-threatening, the nore bactericidal | would
like the drug to be when | amtreating a patient.

But the ultimte outcone, the endpoints
that we neasure, are the best way to find out
whet her the drugs are equival ent or not.

DR LEGGETT: M point was taking it to
the statement that | wouldn't say, no, you can't
study it because your drug is "static."

So how nany positive blood cultures do we
want before clinical trials? Don is giving the
victory sign.

DR PORETZ: Two.

DR. PONERS: Could we qualify where those
two are coming from as central |ine versus
peri pheral ?

DR PORETZ: |If sonmeone is clinically il
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and septic and you draw it fromthe central Iline,
or even the peripheral, why would you assune it is
not significant?

DR. PONERS: Barth, | think you actually
did this with Mel Weinstein. | think there was an
article that you wote about trying to correlate
catheters and peripheral stuff, if you want to
comrent on that.

DR RELLER  That one was with Richard
Everts, one of our fellows. It just |ooked at
si mul t aneousl y obt ai ned bl ood cultures from
peri pheral venous puncture and then different
categories of catheters including arterial to | ook
at the likelihood of contam nation. The least is
with the peripherally drawn.

I mean, | agree that two are necessary.
The gui dance docunent related to the coag-negative
permtted one through if there were a validator
peripherally. Wen a catheter is not renoved, you
coul d have one through the catheter and one
peripherally. | think one could even go so far as,

in those patients with lifelines, to have one
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through the catheter that could not have a
peri pheral if one had confirmation that was
concrete; for exanple, C T.-guided aspirate of an
abscess or fromthe bone.

Usual | y, one would be able to have a
peripheral. But | amjust trying to think of what
situations would you not be able to have that
second bl ood cul ture.

DR PORETZ: You have no access to draw ng
bl ood. | guess you could do a fenoral-artery
stick, but sometines there is no venous bl ood that
you can draw in a lot of these people. You just
don't have access to it. So | guess you could get
an arterial line, but if soneone was clinically
septic and you had Staph aureus grow out of the
central line, that should be fairly valid as to the
cause of why they are | ooking septic.

DR LEGGETT: Repeatedly, | buy that for
St aph aur eus.

DR. PORETZ: Well, | amtalking about--the
questi on says PBSA.

DR. PONERS: So then, when we tal k about
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two bl ood cultures drawn through a central line, we
woul d assunme that that means--you know how this
happens in practice. You send the nedical student
in, he draws a big vat of 60 ccs out and fills out
ten bl ood-culture bottles and sends themoff to the
|lab. True; right?

So the question would be that would be two
bl ood cultures separated in tine by sone amount so
that we are actually getting two distinct
measur enment s?

DR LEGGETT: Jan?

DR PATTERSON. Well, nmy comment is that |
think you want at |east one peripheral blood
culture positive. The problemwth, |ike you said,
in getting it fromthe catheter only--1 nean, it
may wel |l be the source of infection but it may not
be, particularly in somebody who m ght have
sonet hing--diverticulitis or sonething el se going
on in their bowel.

I don't think, with Staph aureus
bacteremia, it is not like Strep viridans in that

we are going to draw a culture and then wait six
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1 hours and then get another culture. So a |ot of

2 times, you end up getting two sets at the sane

3 time, and is that meaningful ?

4 Li ke two sets, l|like you are talking about

5 fromthe sane catheter site at the sane tine, are

6 not really neaningful. Yet you don't want to wait

7 anot her hour or two on that patient to start

8 anti biotics.

9 I think the ideal thing is that you would
10 want one fromthe catheter and one peripheral. |If
11 you had those two positive, even if it was at a
12 single point in tine, that would be okay. | just
13 don't think that it is realistic to say we are
14 going to wait two or three hours to start
15 antibiotics to get another culture.

16 DR LEGGETT: Let's not just talk about
17 catheters. Let's also talk about just plain old

18 primary--you know, the Staph aureus. So we don't
19 have a catheter, or we have got a burned-out 1.V.
20 drug user and we have no access, those kind of

21 henodi abeti c, peripheral vascul ar di sease, dialysis

22 person who has used up all his vein grafts.
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DR. PATTERSON. | think if you can't get a
peri pheral blood culture in a patient without a
catheter, you can't put them on the study.

DR LEGCETT: Barth.

DR. RELLER: | would like to enphasize
that there is a difference, obviously, between what
woul d be acceptable, though, to initiate therapy in
a sick patient. But | think it is something
different for the specificity required to
rigorously assess a patient in a clinical trial
that would stand the test of tine.

I think that, if you can't get the bl ood
cultures and have two independent acquisitions of
bl ood, not this two through the same catheter or
one blue lunen, red lunen. | agree conpletely with
Jan that that is just not sonebody that is going to
be able to be enrolled in the trial

DR PORETZ: Can | say one thing?

DR LEGGETT: Yes.

DR. PORETZ: You can--why not, if it is
not available on the venous site, do an arterial

site. Wy should that exclude a patient froma
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1 study if you can get an arterial puncture, culture.

2 DR. RELLER: | amjust arguing for two

3 i ndependent col |l ections of bl ood.

4 DR PORETZ: Fair enough.

5 DR. PATTERSON: Yes; | didn't say

6 peri pheral venous. | said just peripheral

7 DR LEGCGETT: cChris?

8 DR OHL: Just to clarify. Wuld that be,

9 then, either single site, two points in tine or one

10 site, two cultures or--1 amnot saying that
11 right--sane site, two points in time or two
12 different sites at one point in tine.

13 DR LEGGETT: Ei t her one.

14 DR RELLER If one had the sanme vein and

15 you went into twice with i ndependent preparations,

16 it would be an unusual situation where you woul d
17 have to do that, but that would be acceptable.

18 is the independence that is critical. This is,

19 course, much nore an issue with coag-negative Staph

20 than Staph aureus because there are few Staph

21 aureus that are contamnants. But it is not zero

22 So, consequently, for clinical trials, |I think one
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needs to adhere to two independently obtained bl ood
cul tures.

DR PONERS: | don't think this is going
to be an insignificant issue because | know, when
amon service at NIH, one of the biggest problens
that | have in seeing patients is the fact that
bl ood cultures are routinely drawn through centra
lines only as a matter of convenience.

Havi ng done ny residency at a place that
had no bl ood drawi ng, | know you can get bl ood out
of a stone. So, if their heart is punping, you can
get sone bl ood out of them somewhere. But that is
not what happens out there. W know that a | ot of
this is done out of convenience, that people wll
draw nmul tiple bl ood cultures out of the line.

So | just want to bring this up that that
may become as big an issue as getting data froma
catheter when all we are going to have in these
patients is data from bl ood cul tures drawn through
a catheter without any peripheral data to go al ong
withit.

DR LEGCGETT: Enough. Uncle. Let's turn
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our attention to the catheter-rel ated bl oodstream
infections not due to Staph aureus. Should it have
its own indication or should this indication be
subsunmed into a nore general indication? |If there
is a separate indication, what additiona
i nformati on shoul d be avail abl e? Can we phrase it
that way? |s that going to help you?

In terms of thinking about this in a
catheter-rel ated bl ood-streaminfection, to try to
hel p conpani es get adequate people in, | think we
have to renenber that we have got to be able to try
to fashion a trial for some sick people wthout
taki ng away fol ks who have entered into a trial of
a drug that they aren't sure is going to work, and
then we take that away fromthemso they have got
not hi ng.

So | would have a hard tine pulling back
and saying, no; we can't do that. | think we have
got ourselves into it and we have got to figure out
a way to do it. The two sides of the pros and
cons, | think, sort of wap that up but | think we

need to find a way of tightening up the ship if we
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can in the next half an hour.

DR. CRCSS: Again, | will just expand on
the comments | made earlier about how very
different catheter-related Staph aureus infections
are from coag-negative. Again, | deal with
pati ents who have central catheters in and the
oncol ogi sts work in a setting where any fever, like
99.8, is taken as an indication of occult sepsis
even if the patient is reading a newspaper. They
will start therapy based on that alone with, it
turns out, a not unreasonabl e expectation that they
wi || have coag-negative Staph

On the other hand, once we are called in,
they ask whether or not they can treat through the
probably catheter-related sepsis. It turns out we
have done this and it is not only that we have done
this, but usually, once we start, nost often,
vanconycin, the fever resolves. W get a blood
culture 24 hours later and 48 hours later and it
has cleared so there is both the clinical and
m crobiologic clearing and, within five days, it

has been our practice that if everyone responds to
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sinply stop therapy and observe them based on the
observation that, if they relapse, so be it. W
wi Il know and we can al ways restart.

It is really an extrapol ati on of what we
do at the other end which is that, for enpiric
therapy, we don't start vanconycin on Day 1 because
the teaching is that you always have tine to wait
for your blood cultures in the case of Staph epi so
you don't need enpiric therapy.

So we have just reversed that with the
idea that, if it is not urgent, to start at the
out set when we have tine that naybe we have tinme to
wait for a relapse. As | said, the duration of
therapy in that situation for Staph epi has been
very, very different from Staph aureus which is why
I think we do need to study them separately and,
per haps, not extrapolate fromhow we practice with
Staph aureus to how we practice with Staph epi.

Furthernmore, if you just look in Bergey's
Manual at the various virulence factors associ ated
with Staph aureus versus what you see with Staph

epi, it is a full page versus a few |lines.
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DR LEGCETT: Do we then fashion this
trials bug-by-bug or if sonebody has a drug that
wor ks agai nst Gram positives and Gram negatives, do
we |et themtake all coners even though there are
not going to be very many Enterobacters? Any
t hought s Jan?

DR. PATTERSON. Well, nmy comment was goi ng
to be that | think the nodification of the guidance
shoul d be for Staph aureus and really just Staph
aureus, for one thing to differentiate it fromthe
other Gram positive bacterem as |ike coag-negative
Staph and to allow this category of primary
bacterem a, including catheter-rel ated bacterem as,
and with the definition of primarily being no
source of infection after echo, chest X-ray,
perhaps C. T. abdonen with contrast and to allow the
48 hours of antibiotics.

My read on it is that the nodification
shoul d just be for Staph aureus prinmary bactereni a.

DR. LEGGETT: Do we allowtrials currently
going on to then open up to bacterem as after they

are fashioned or--what do we do with these people
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that have al ready given of their tinme?

DR. PATTERSON: That may be nore of a
question for Tom and Joan.

DR HILTON: The only conmment | would |ike
to add to that is if there is highly different
prognosis for different bugs, then |I would keep
t hem separat e.

DR. LEGGETT: Does anybody have any nore
comment s about coag-negative Staph
cat heter-rel ated?

chris?

DR OHL: | assune this is in the purview
of Question 5.

DR. LEGGETT: Yes; 4(b) and 5.

DR OHL: As far as including
catheter-related infections as a subset of
complicated skin infections, for the issues of the
two different organisns, there is one big
difficulty that | have problems with. The other
issue is that a lot of catheter-related infections
have nothing to do with the pathophysi ol ogy of skin

and soft-tissue infections.
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If you are including just tunne
i nfections, possibly, but I amnot so sure that was
the inplication of this question. So | would say
no. But, having said that, we do need to find
somet hing for the ongoing trials that are being
done.

DR LEGCETT: Although, if we are talking
about coag-negative Staph, | nmean, there is only
one place it came from So you could have the
drug--it is going to warrant a study if it is
Grampositive. It is going to warrant a study in
skin and soft-tissue infections, anyway, and the
| abel could then say conplicated skin and
soft-tissue infections including catheter-rel ated
bacterem a, or sonething--catheter-rel ated
bl oodstream or catheter-related infections, even
t hough the pat hophysiol ogy may--it is sort of nore
of a portal of entry focus then. It is the sane
thing, cause, in cellulitis.

Jan?

DR. PATTERSON. | think you can have a

catheter-related infection w thout bacterem a and a
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1 tunnel infection being an exanple. | ny mind, that

2 would fit with a conplicated skin infection.

3 don't think you see it that often, but, | nean, it
4 i s possible.

5 DR. LEGGETT: John?

6 DR PONERS: Could | ask fol ks to make

7 that distinction, though? Chris brings up a good

8 i ssue about the picture that we were shown is

9 essentially a tunnel infection where you are seeing
10 the erythema march al ong the area where the

11 catheter is underneath the skin. Probably nuch

12 nmore common, though, are exit-site infections where
13 you just see sone erythena around the outside or

14 even what gets more confusing is the patient had

15 sone tape around there, and they took the tape off
16 and nowthere is a little redness there and it

17 grows coag- negative staphyl ococci

18 I amtrying to get further and further

19 away fromthe nost clear case we saw on that slide.
20 Then there is the issue of what | would |ike you

21 guys to address about this thing called

22 catheter-tip infections in terns of do catheters
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get infected or is it the infection in the person
that we are worried about and does col oni zati on of
a catheter with no bacterem a and nothing el se, how
woul d we anal yze that data?

DR LEGCGETT: Barth?

DR RELLER. If | recall correctly, Dennis
Mackey's original article in the New Engl and
Journal was to accurately categorize col oni zed
catheters fromnon-col oni zed catheters. It had
nothing to do with catheter infection

In our laboratory, we do not culture
i nani mat e pi eces of plastic devices, et cetera. W
want tissue attached thereto |ike pocket infections
wi th pacemakers, et cetera. | think the patients
are infected. The devices nay be the source of
infection but of their introduction to the patient
or colonization and I would not put--1 would just
turn it around about 180 degrees and follow up to
Jan's coment in addressing this question
specifically, and that is cellulitis as a
conplicated of the catheter, or associated with the

catheter, as opposed to catheter-associ ated
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cell--you see what | nean?

It is just a way of thinking about it so
that if one had a pacemaker pocket infection, if it
is tracking down leads and it is associated with
bacterem a, we and others have published on that.
That neans one thing in terns of renoval.

But if it is confined and not egressed
into the bl oodstream and things are changed and it
is debrided and drained, | nean, it could be a
cellulitis or a subcutaneous abscess that is
related to the device. So | think that those are
all variations on skin and soft-tissue infections
that, in truth, are related to the catheter.

But | think that we need--or | would
advi se that, as Al an has enphasi zed, that
bacterem as associated with catheters, with Staph
aureus, are different from coag-negative Staph and
the rigorous definition for catheter-rel ated
bl ood-stream infections with coag-negative Staph is
very inportant to maintain the integrity of the
entity and, where there is not bacterem a, that

they be cellulitis, subcutaneous abscess,
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soft-tissue, et cetera and, if you want to throw in
"related to the catheter," that is okay.

DR LEGCETT: Al an?

DR. CRCSS: | just want to enphasize that,
in the Mackey article, the question he was asking
is how do we know if you have a positive periphera
culture whether or not the catheter could be
i mpl i cat ed.

So, in doing that, you had to have both a
peri pheral blood culture submtted that was
positive and have a catheter tip which, on
sem -quantitative culture, were positive. Now,
unfortunately, when | nmake rounds and see the house
staff, they are always culturing the tip and never
get the peripheral culture.

Then we are asked, what do we do with a
positive catheter tip based on a m sinterpretation
of that Mackey article? The answer is, you throw
it away. So the catheter-tip culture is only a
tool to help you make sone deci sion on what you
have in your peripheral blood culture.

DR. LEGGETT: The other thing is go back
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and ook at the graph. It was an arbitrary post
hoc drawing the Iine at 15 because, down to 15, he
had positive blood cultures. Below 15, he did not.
If you |l ook at that diagram alnost all the
positive blood cultures are in the "too numerous to
count." So maybe we shoul d--the cutoff should be
too numerous to count and not 15.

John?

DR BRADLEY: In a practical sense, a |lot
of these catheters, when they are pulled out, wll
be pulled out through goopy exit sites and the
catheter, itself, may not be infected. But, once
you pull it through it through the site and culture
it, unless you do it under the strictest of
conditions, you get a false-positive catheter-tip
i nfection.

DR LEGCGETT: Jan?

DR PATTERSON: | think, in answer to
John's specific question, | don't think a catheter
tip gets infected. | think it gets colonized and

the infection--you are using it to define whether

it is a catheter infection.
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DR LEGGETT: O a catheter as the porta
of entry for an infection

Cchris?

DR OHL: So it is nore we are discussing
skin and soft-tissue infections secondary to or
associ ated with the catheter rather than the
reverse.

DR. LEGGETT: Rather than the other way
around.

Any ot her questions regardi ng that
specific thing? No 5; how many data on
catheter-related infections--if we are going to put
it with the skin and soft-tissue, it obviously has
got to be a peripheral and one through the
catheter. | don't think there is any way around
t hat .

No. 8; screening patients for adm ssion in
clinical trials is conplicated due to factors such
as the potential for an occult primary source of
infection, to not be noticed, | assune the end of
the sentence should read. What advice can you

provi de regardi ng a general approach to screening
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patients?

In other words, what you are asking--this
is back to that "prinary bacterem a," or whatever
we are going to call it; right? | nean, | think
t he obvious things that we always do when we sort
of work up a fever; you have got to evaluate the
I ungs, evaluate the urine, |ook over the skin. |
don't know that you have got to see if their back
hurts and go there.

I don't know that you have to sort of nake
a standard for everybody, but | amnot so sure
that, for a clinical trial, that you m ght not have
to have a minimum of stuff and then you could have
things on top of that that would be indicated by
what you thought m ght be going on

So | don't think we would proscribe
somebody getting a C.T. of the belly or an MR of
spine or X-rays of the ankle or sonething, but I
don't know that we necessarily would have to do al
t hat .

I guess the question is what are we going

to do about the echocardi ogram stuff?
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Yes?

DR. THEILMAN: | actually think that a
very intentional strategy should be outlined.
Clinicians can get sloppy at tinmes and rely on
technology. | think everybody should have a
careful joint exam Everyone should | ook for

splinter henorrhages, palatal and conjunctiva

petechiae. G ven the ramifications and the context

of a clinical trial, | think everyone with Staph
aureus bacterem a should have a TEE

DR. LEGGETT: John?

DR PONERS: Could | ask a question
about --one of the things we discussed internally

was what is the added benefit of a transesophagea

echo above a transthoraci c because we thought that,

when it conmes to just the ease of doing these
trials, I don't know-do all centers have the
ability to do transesophageal at this point?

DR LEGGETT: W all support our |oca
car di ol ogi st s.

DR PONERS: Then there is the issue of

you get a transthoracic and it is positive,
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obvi ously, you don't need the transesophageal. So
coul d fol ks address that difference and what
incremental benefit would there be in taking people
who get negative transthoracics in nmaking them get
a transesophageal

DR LEGCETT: Wth the risk of
conplications.

Barth, do you want to expound a little
bit?

Personally, if | have Staph aureus
bacterem a and he | ooks like Don's patient, | don't
even get an echocardi ogram because | am not goi ng
to change ny therapy. But | keep watching them
make sure their P.R interval doesn't start doing
things. Then, if | amstarting to get worried, if
they are | ooking bad, then, at that point, if it is
going to give you sone added information, like
going to the O R, whether that is transthoracic or
transesophageal, that is where it hel ps ne.

But I, personally, don't even get them
with Staph aureus bacterenia

DR. PONERS: | think, though, that that is

file:////ITiffanie/C/Dummy/1014ANTI.TXT (358 of 368) [10/27/2004 1:13:41 PM]



file:////ITiffanie/C/Dummy/1014ANTI.TXT

1 the issue that we are going to have to deal with

2 here. Even if you have a very sick-1o00king

3 patient, we are going to need sone specificity of

4 that diagnosis to call that person endocarditis or

5 not. So, even if you have a high clinica

6 suspi cion, we would still need some kind of data to

7 be able to call that person endocarditis and woul d,

8 in that case, a transthoracic be okay.

9 DR LEGEETT: And then, if the trial cones

10 out, you are going to be driving clinical practice

11 into that area again. But, | think, for the

12 purposes of a clinical trial, it is alittle bit
13 different than clinical practice.

14 Bart h.

15 DR RELLER. To ne, there are three

16  conponents; the clinical trial, clinical practice

17 and the severity of how the patient presents.

18 Coupling Don's earlier coments and Nate's now,

19 think all patients entered into such a trial would
20 have to have the two independent Staph aureus bl ood

21 cultures. [If a thorough physical exam nation and

22 history, in the setting, not a chronic dialysis
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patient, et cetera--in other words, fromthe
literature, a lowrisk patient for conplications,
do not think that every one of those needs a TEE.

If one has a transthoracic that is
positive, obviously, in good hands, it is
superfluous to get the TEE. But, | think, clearly,
the literature and everyone here woul d agree that
to have the full sensitivity, one needs a TEE. So
a sick patient who has got runblings, when there is
noi se, when there is snoke, | think you need a TEE

So it is a matter of categorizing the
patients, that if there are no | eads of any kind,
think it would be going too far to say two positive
bl ood cultures, catheter in place that is renoved,
| ooks unconplicated. Sone clinicians would give
two weeks if the patient's tenperature conmes down
i medi ately, their white count is okay, their
physi cal exam and you follow them and you see them
each day and everything is okay, to say everyone of
those needs a TEE? | think that woul d be going too
far.

DR. PONERS: Should they get sone echo,
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1 t hough, or none at all?

2 DR. RELLER: | can't quote the nunbers.
3 Maybe Don, others, A, could help. | think there
4 are sone figures in ternms of the economc--is it

5 better to do the | ess expensive transthoracic and
6 then follow up only the negatives with the TEE or
7 is it better to separate the patients who should

8 have a TEE or not have a TEE and just go for the

9 one that is the nost sensitive and skip the

10 i nternmedi ate step?

11 I can't renenber the data on that, but
12 think that has been | ooked at, maybe not as

13 thoroughly and carefully as it should. M

14 preference is to either get it or not get it and
15 not get it halfway. That is nmy opinion

16 DR LEGCETT: cChris?

17 DR. OHL: It showed, | think, though, that
18 in that setting of that patient that you descri bed
19 wth the catheter renovable focus and such where
20 one nmight go for shorter-course therapy that, in
21 that setting, a TEE should be done in order to rule

22 out cult endocarditis before commtting to that
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362
shorter course.

So, in that particular setting, | would
say that echocardiograns for the purposes of study,
whi ch may be different than clinical practice, |
agr ee--but echocardi ograns for purposes of study
shoul d be done. TTE is okay if positive. If not,
TEE.

DR. LEGGETT: To follow up on the point.
Even the physical examon the formto fill out can
have a sign that says, splinter, check yes or no
I nmean, we are going to tell them what they have
got to do. It is not going to leave it up to
what ever they feel |ike doing.

DR. PONERS: Even in that person, isn't
there sone literature that says that size of the
vegetation nay have some inpact on outcone. So, in
those people, it mght be useful information to get
the echo. | guess | want to go back to what |
tried to bring up this norning that, if we |eave
the deci si on about what kind of workup to get, echo
or no echo, up to investigator discretion, what we

are going to be nmeasuring is just that,
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i nvestigator discretion and we will have very
di stinct popul ations of people.

The people that Dr. Poretz described has,
per haps, Staph aureus in his blood. Whether he has
endocarditis or not is a conpletely different
question to answer. But we know that there are
clinicians who will behave as if, oh, the patient
| ooked really sick; therefore, | amgoing to treat
for four weeks, whereas the same exact--different
clinician, same EE R, would treat that guy for two
weeks.

DR LEGGETT: kay. Agreed.

Jan, we have got five minutes left.

DR. PATTERSON: | was just going to some
of us tal ked about the inportance of an
endocarditis indication and, if we really nean
that, then | think we are unrealistic if we are
only going to use the criteria for definite
endocarditis with echo. So | think we have to
i nclude patients that have probabl e endocarditis in
that as well.

DR LEGCGETT: Agreed.
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W have tal ked about this a little bit
before. Should patients with an identified focus
be entered/remain in trials? W sort of talked
around this before. Does anybody have anything
more to say? And is endocarditis a special case?
We tal ked about keeping the endocarditis in the
bacteremi a trial.

In the brief tine that remains, unless
anybody has any ot her questions, or you guys have
any questions of us--

DR. FLEM NG On this point?

DR LEGGETT: O on any. Speak now or
forever hold your peace.

DR. FLEM NG In PBSA, if you knew the

primary site, then, technically, this person is not

in your eligibility criteria, | assume. So, if you

knew it advance, | am assum ng you woul dn't enter
the patient unless you were wanting to | ook at an
i ssue broader than PBSA

The issue, though, is what if you don't
know it at baseline and you find out subsequently

it is skin or sonmething, is that the other part of
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your question? | nmean, | certainly would hope
that, unless there is available information
indicating lack of efficacy in such a patient,
woul d certainly presune that it would be nost
|l ogical to continue treatnent and to anal yze the
results in those patients.

You may want to do subsequent anal yses
that woul d include or exclude that patient but I
woul d encourage, if you found out post-baseline the
source that you hadn't know before that you
continue to foll ow that person through.

DR LEGCETT: Quick

DR CRCSS: | just want to make one fast
obvious point. | was inpressed with all the
presentations this norning that, despite 40 or 50
years of study, how little prospective controlled
studi es we have. And then, after having seen the
difficulty of enrolling this patient popul ation, |
woul d just like to nake plea that rather than wait
until we have the perfect clinical design that at
| east we have sone feasible design which allows

rigorous analysis but allows us to enroll patients
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at least as a first step so we could get sone
experience and know how to refine that rather than
to be stymed for that perfect trial

DR LEGGETT: Janice?

DR. SORETH. | think, as always, better
can be the eneny of good or fair.

As we wrap up, | just wanted to nake note
of the fact that this is our |ast advisory
conmmittee neeting that Dr. Jim Leggett is chairing
as he is rotating off in Novenber, and also Dr.
Cross, your tenure with us also comes to an cl ose
and in recognition of two coll eagues who are not
here at the table, Dr. Steve Ebert and Dr. Julio
Rami r ez.

We thank you very nuch.

DR LEGCETT: Thank you

Sunmmary

DR LEGGETT: In summary, first of all,
woul d like to thank the speakers for their
presentations and the comm ttee nmenbers for their
efforts and their tol erance of ny idiosyncracies

and ny bad puns.
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Today, we have di scussed nany conpl ex
issues related to trial design and analysis in
studyi ng Staph aureus bacterem a and
catheter-rel ated bl ood-streaminfections. W heard
the regul atory history of bacterem a indications.
We were updated on the epidem ol ogy of Staph aureus
bacterem a and we | earned of new ni crobi ol ogi ca
di agnostic techniques in the diagnosis of Staph
aureus bacterem a.

W debated clinical-trial issues with
St aph aureus bacterem a without reaching a fina
consensus but, certainly, we were cogni zant of why
a great trial studying Staph aureus bacterem a has
yet to be done.

In the Open Public Hearings, we saw the
difficulty of enrolling patients in a bacterem a
trial and heard of design issues in
catheter-related infection studies. W heard of
i ssues relating to studying catheter-rel ated
bl ood-streaminfections this afternoon and, again,
tackled with the reiteration of the current CRBSI

or at |east an attenpt to, guidance docunent.
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1 I would like to thank you all for your
2 pati ence and the neeting is now adj our ned.
3 (Whereupon, at 4:30 p.m, the neeting was

4 adj our ned.)
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