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MORNI NG SESSI ON

(8:30 a.m)

SESSION 2: DI SCUSSI ON ON RI SK STANDARD

| NTRODUCTI ON
Dr. Keith Sterner

DR. STERNER:. Good nmorning. | am Keith Sterner
A couple of ground rules if we could. Yesterday, |I noticed
a nunber of cell phones going off. Those of you who have
cell phones, if you would switch themto vibrator node or
sone other formof notification other than distracting from
the proceedings, it will help for an orderly proceedings
t hi s norning.

| would Iike to welconme you to the FDA Center of
Vet eri nary Medici ne Wrkshop. | always | ook forward to
Fri days because ny favorite radio programis "Science
Friday" on NPR.  And | think yesterday and today have been
and will be about science. Not perfect in everyone's eyes,
but this workshop is everybody's opportunity to contribute
to the dial ogue.

| want to echo Dr. Sundlof's comments that it is
of paramount inportance to keep differences of opinion to an
objective criterion and not to those of a personal nature.
Yesterday, we |istened to nunerous el oquent presentations on
the risk assessnent. And there appeared to be general

agreenent fromthe presenters as well as the panel that the
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nodel was workable within the paraneters of the given
assunpti ons.

Today we have a very full agenda. And | intend to
be relentless in keeping us on task. Gven the intellectua
prowess and the | arge volunme of information our speakers
Wi sh to convey to us today, ny task is somewhat akin to that
of trying herd cats.

W all have to eat. As biological entities, it is
not an option to opt-out. W do as individuals, however,
have choices. Qur deliberations here will have significant
and far-reaching inpact on nmany individuals and industries
not only in the Untied States, but also in the rest of the
wor | d.

These wor kshops that the CYMis sponsoring wll
help to set policy that will hopefully enphasize and ensure
a nmeani ngful, positive public health inpact while not
creating too great a barrier to the animal, agriculture and
pharmaceutical industries that will nost directly be
af fect ed.

It should be apparent to al nost everyone that it
is entirely possible that the human heal th probl ens
di scussed yesterday could be far nore easily inpacted
t hrough food processing technol ogy that woul d render foods
of animal origin sterile, at least as far as the point of

purchase and that renoval of fluoroquinolones entirely or
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for that matter all antimcrobials would not ensure that
human ill ness would not or could not occur.

That fact has | ong been recogni zed in one food of
animal origin. That is mlk. |Indeed, pasteurization has
hel ped to ensure that a nutritious food product that was
safe for human consunpti on.

Food production and processing, however, are not
the subject or the focus of this workshop. W are here to
comment on the current state of know edge as it would apply
to the veterinary antimcrobial drug approval process.

If by sone small miracle we conpl ete our dial ogue

on the risk assessnment nodel, we may even broach the subject

of thresholds. That may prove to be at best an illusory
prom se. Speaking as the noderator of this session, | do
i ntend, however, to try and attain that goal. | wll remnd

the speakers to try very hard to stay on tine so that we can
stay on schedul e.

Wth that, our first speaker this norning is Dr.
Alan Rulis. He is with the FDA since 1977. He holds a B. A
in chemstry fromLogastana College in Illinois and a Ph.D.
in 1972 in chem stry fromthe University of Wsconsin.
Prior to joining the FDA, he did post-doctoral research in
chem stry in the Netherlands and Canada and taught chem stry
at the University of Toronto in Canada. He w Il be under

assessnment of risk |ooking at food additives. Alan.
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ASSESSMENT OF RI SK: FOOD ADDI Tl VES
Alan Rulis, Ph.D

DR RULIS: Al right. Thank you. Can | be heard
in the back there? AmI clear here. GCkay. | amgoing to
spend ny time to give a broad overview of the safety
standard that is used in the food additives area. MW
responsibility ---

(Audi 0 m ssing due to technical malfunction.)

--- we are in the Center for Food Safety and
Applied Nutrition.

(Slide.)

And the statute that governs --- all the way back
to 1938 had an adulteration standard, which you can see up
here, 402(A)(1). Food is adulterated if it contains any --
if it bears or contains any poisonous or del eterious
substance which may render injurious to health.

But in the case of substances not an added
substance, such food shall not be considered adul terated
under this clause if the quantity of the substance in such
food is not ordinarily rendered injurious to health. So
that is the adulteration standard that had been in effect
since 1938.

In 1958, Congress enacted the Food Additives

Amendnent to that statute. And on the bottom you will see
-- and we will raise it up just alittle bit -- you will see
Audio Associates
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a Section 402(A)(2)(c) says it is adulterated if it is or
bears or contains any food additive which is unsafe within
t he neaning of 409. So that clause was added in 1958.
kay. Go ahead and change the slide.

(Slide.)

Now, the Act as we use it in the food additive
area, in '58 and '58 amendnents, defines food additive. It
requires pre-narket approval for new uses of food additives.

It establishes the standard of review which we will talk
about briefly. 1t establishes the standard of safety which
is one of the topics that you are interested in this
wor kshop. And it establishes formal rul e-making procedures
for effectuating our decisions. kay, next.

(Slide.)

Just for your edification, there are sone
characteristics of food additive approvals that are unique,
alittle bit different from sone of the other approval
activities that FDA engages in. And | want to just focus on
a fewof this at this time. The first one is that approvals
are safety-based only. There is no explicit bal anci ng of
ri sks and benefits. Okay? Safety per se is the standard.

The ki nds of substances that we review for safety
in the food additive area are generally not very toxic in
conparison to what you mght think of industrial chemcals

or possibly drugs that have distinct pharnacol ogical effects
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on living systenms. These effects that we study are
general ly subtle and chronic.

Food additives are consuned for a lifetine by al
segnents of the population. So the target population is
everybody frominfants to aged people. The statute requires
that a food additive cannot be approved until a regul ation
is published in the Federal Register. So there is rule-
maki ng required by Section 409. It is formal rule-naking
and there is an opportunity for objections, hearings and
court chall enges.

And a Federal Register preanble is usually
prepared | aying out the rationale for FDA' s approval or
denial of a petition. Further, the regulations that are
i ssued are generic. They are not licenses in the drug or
devi se sense. Anyone who is in conpliance with the
conditions of use laid out in a regulation my add that
additive to food, although some additive approvals are
protected by patent |egislation or patent -- existence of a
pat ent .

Careful consideration of these conditions of safe
use is therefore required prior to any decision. And
usually in our area, there has not been a | ot of extensive
pre-filing interaction, although I think we are noving nore
in that direction. This is in contrast to the drug

approval s that the Agency gets. kay.
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(Slide.)

Now, the term "food additive", is very broadly
defined. It is any substance, the intended use of which
results or nmay reasonably be expected to result directly or
indirectly in its becom ng a conponent or otherw se
affecting the characteristics of any food.

And then there are exclusions. And of course,
pestici de chem cals are excluded, animal drugs are excl uded.

But it is a broad definition when you are in the
food area itself.

W exclude a huge category of substances, those
that are generally recognized as safe. And that is a
comon- sense exclusion that Congress realized they had to
put in there because otherwise if you nake the food by
m xi ng foods, by this definition, of butter and eggs and
vegetable oil, it would be food additives. And, of course,
they are not. Ckay, next.

(Slide.)

Now, the statute tal ks about safety, but rather
circuitously and in a not very hel pful way. It says in
effect that the food additives shall with respect to any
particul ar use be deened to be unsafe unless there is in
effect a regulation prescribing the conditions under which
the additive may be safely used. But it doesn't here define

safely.
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(Slide.)

And in the next overhead, you will see, again, it
says that the Agency shall by order establish a regul ation
prescribing the conditions under which such additive nay be
safely used and the reasons for such action. But again, no
definition of safely. Ckay.

(Slide.)

Just for your edification, in the process that
goes on in the food additive area, petitioners responsible
for establishing the safety of the requested use, the burden
is on the petitioner. This is a pre-market approval system

FDA is responsible for conducting a full and fair
eval uation of the data and issuing a regulation if we
believe that the use is, in fact, safe. W do not consider
the benefits of the use of the additive.

(Slide.)

The standard of reviewis a fair evaluation of the
data. That is a legal standard, fair evaluation of the
data. There is sone |egislative history behind that. Next
over head.

(Slide.)

Ref erences a House report back in 1958. "The
Commttee feels that the Secretary's findings of fact and
order should not be based on isol ated evidence in the record

whi ch evidence in and of itself may be consi dered
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substantial w thout taking account of the contradictory
evi dence of equal or even greater substance.” In other
words, the whole record has to be | ooked at.

(Slide.)

Again, the statute, "No such regul ation shal
issue if a fair evaluation before the Secretary fails to
establish that the proposed use of the additive under the
conditions to be specified will be safe.”™ Again, no
definition of safety here.

And the | ast part of that |long version that | have
up there is, in fact, a food additive part, the food
additive version of the Delaney C ause which says that a
food additive cannot be a carcinogen. Ckay.

(Slide.)

The hel p on the safety definition came from
Congress in the legislative history of the Act. And so here
we see that safety finally is defined by Congress for us in
the legislative history. "Safety requires proof of a
reasonabl e certainty that no harmw |l result fromthe
proposed use of an additive."

Reasonabl e certainty of no harmthankfully was
what Congress gave us as a handle to help us deal with this
definition of safety. And it has been -- | think sone folks
have felt it to be not that helpful. Actually, it turns out

| think with the tradition of 40 years of experience in this
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area and with a ot of thought, the reasonable certainty of
no hard standard has becone |I think a useful tool.

Congress went on in their legislative history to
the '58 Act and said that in addition to saying that safety
is reasonable certainty of no harm that the standard does
not and cannot require proof beyond any possi bl e doubt that
no harmw Il result under any conceivabl e circunstance.

So this is an admi ssion, in fact, that science
cannot prove things with absolute certainty. Certainly, you
cannot prove, you know, a lack of any risk with absol ute
certainty. So reasonable certainty is what you have to work
with. And it is, in fact, a no harm standard.

So what you are after is no harm but you know
that you can't get there except by reasonable certainty.

And that neans there will be sone uncertainty. There wll
be sone residual uncertainty in the decisions. Next.

(Slide.)

So the standard of safety is that the petitioner
has the burden to denonstrate a reasonable certainty of no
harm fromthe intended use. And one of the ways we descri be
this is to say that the -- this requires that the FDA assess
whet her it has received adequately docunented answers to
appropriate questions of probative value. GCkay, adequately
docunent ed answers to appropriate questions of probative

val ue. Ckay.
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Now, to help tease out this reasonable certainty
of no harmdefinition, we have tried to put a few points up
here about what we think it is not. What it is not is it is
not an academc inquiry. W are not after the answer to
every concei vabl e questi on.

It is not a search for conplete know edge. It is
not intended to assure, nor is it possible to ensure safety
Wi th absolute certainty. In other words, reasonable
certainty of no harmis the goal. And what we are not after
is certainty of no theoretical possibility of harm That is
soneti mes what people think it is, but that is not the goal.

It does not weigh risks and benefits. And it is
not intended to enforce or limt consunmer choices anbng safe
foods. It is not an ethical standard. It is not a value

standard about what foods people should select to eat.

Ckay.

(Slide.)

What it is -- what it does do, in fact, is ensure
safety. It is a consensus decision anong our reviewers nmade

under uncertainty. And that provides a fair evaluation of
all the data of record. Renenber the standard of review
In the end, it has to protect public health. It
is made in the absence of conplete know edge. W admt up
front that there will be residual uncertainty. It wll

wi thstand scientific, procedural and | egal challenge from
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all sides. And there will be residual uncertainty, but we
try to keep that residual uncertainty not out of line with
what has been previously tolerated in the context of al
previous simlar safety decisions.

So the idea here is that once you have devel oped
an institutional framework and a base of institutional
know edge, you can gage your decisions on whether or not the
residual uncertainty is out of line with the decisions you
have made in the past. And this is very hel pful, although
in new areas this can be perpl exi ng because we don't al ways
know all the questions that have to be asked and we are not
al ways sure that the answers purport with the standard of
safety. And so in sone cases in the new areas, we have to
feel our way.

(Slide.)

My last slide is along those lines just to point
out that as we nove fromthe trivial situations of tiny
exposures to, let's say, even packaging materials. 1In the
upper left, we have | ow exposure. And at the |ower right,
we have hi gh exposure. Think of this little road way,
sonetimes people refer to it as the yellow brick road --
this little road way as a spectrum upon which food additives
are laid out froml ow exposure to hi gh exposure.

The | ow exposure, we have maybe packagi ng

materials that mgrate into foods in mnuscule quantities,
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parts per billion or less. And in the lower right in the
| arge part of the road way, you will see whol e foods,
additives that are added in large quantities, macro-
additives.

O course, we don't regul ate whol e foods as food
additives. But there are nmacro-additives that are added to
food and can be regul ated that way.

And in the traditional |ow exposure part of that
spectrum we apply what we call a toxicol ogy-based review.

It is a classical toxicological approach that basically uses
ani mal feeding studies, assesses the |owest -- assesses the
nost sensitive, |longest duration study to determ ne what is
the dose, what is the highest no-effect level. In other
words, what is the dose that is known not to cause an
adverse effect and what is the highest value of that dose in
the ani mal species of the |ongest duration, nost sensitive
st udy.

And that highest no-effect |level then is reduced
by an uncertainty factor. Typically, it is a factor of 100
that is really two factors of ten that have to do with the
vari ati on anong humans and the translation of the data from
animals to humans. And what you arrive at is an acceptable
daily intake, ADI which many of you are famliar wth.

That ADI is conmpared with the |ikely exposure. W

are charged by the statute to determ ne the probable
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exposure to humans in the course of our safety eval uation.
The probabl e exposure is sonetines called the estinmted
daily intake, or the EDI

The ADI and the ED are conpared. And when the
estimated daily intake is determ ned not to exceed the ADI,
the acceptable daily intake, then we have determ ned as a
matter of science and as a nmatter of law in this case that
we are in conpliance with -- the petitioner has net the
standard of reasonable certainty of no harm So that is the
cl assi cal picture.

Now, when we nove into the macro-ingredi ents where
there are lots of other kinds of questions than just sinply
cl assi cal toxicological end points, the picture gets a
little nore conplicated. And in the newer types of
additives that we have had to deal with that push nore in
the direction of nmacro-ingredients or functional foods, we
are also considering nutrition-rel ated questions such as
vitam n depletion or gastrointestinal effects.

And O estra is a good exanple of an additive that
we reviewed that is also -- was subjected to toxicologica
review in a classical sense, but had, as well, a nutritional
conponent to its review. Nevertheless, the safety standard
was the same reasonabl e certainty of no harm

And the decision was nade in that |ight and was

described. And all decisions on that end of the spectrum
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are described in the sane way in the Federal Register. Here
is the standard; how did we get there, just the |ogical
series of steps that |eads you to the conclusion that you
have nmet reasonable certainty of no harm

So this was just a quick overview of the statutory
framework, the standard of use in the food additive area;
sonme glinpse at howit is evolving to take into account new
ki nds of additives that we have to deal with. And | hope it
is hel pful to your workshop. And | would be happy to take
any questions that you have.

(Appl ause.)

IVB. | wanted to know what the
responsibility of CFSAN is after a food additive has been
approved to nonitor whether its use is comng up as
anticipated? And also, what are the regul ations that they

are required to go through if they want to withdraw a food

addi tive?

DR RULIS: Right. Gkay. WlIl, safety is really
a function of tinme. It is not static. So once sonething is
approved, it is not -- it is on the books. And if nothing

el se happens, it is on the books forever. But we know that
safety is a function of tine.

So new toxicol ogical information could cone up.
The exposure could change. And so as a result of that, we

nonitor the use of food additives over time. W keep track
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of their exposures in the population. W nonitor literature
to determine if anyone has done any studies to raise
guestions that were not even anticipated when it was
approved.

If -- and in particular for the macro-ingredients
where we are into new areas of safety evaluation, we wll
often work with the conpanies to detern ne whether they can
and will be able to do post-market surveillance and will
nonitor the use of the additive in the public in a very
conscious and explicit way. So there is nonitoring. There
is kind of assessnment of the safety over tinme of al
addi tives.

If an additive is determned to be unsafe at sone
point intime, then there is a procedure for getting it off
the market. Anybody can file a petition that says here is
the safety data. This additive is clearly unsafe. The
Agency should pull it off the nmarket. W get petitions |ike
t hat .

It has to neet all the standards, of course. And
you have -- the scientific basis for that decision has to be
solid. But we would entertain a petition for that. And
there is a regulatory and | egal process then for renoving an
additive. W have done it. It doesn't happen very often,
but it has happened.

DR. STERNER: Yes, our next speaker to address the
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assessnment of risk with regard to drug residues is Dr. Kevin
Greenlees. He received his doctorate in cardi opul nonary
physi ol ogy from Col orado State University in 1983. He
joined the FDA Center for Veterinary Medicine in 1989 and
has been involved in the review of new ani mal drugs ever
since. He is a diplomat at the American Board of Toxi col ogy
and a nmenber of the toxicology teamin the Division of Human
Food Safety. Kevin.

ASSESSMENT OF RI SK:  DRUG RESI DUES

Kevin G eenl ees, Ph.D.

(Slide.)

DR. GREENLEES: | want to start by thanking Dr.
Rulis for laying some very nice groundwork for this talk
which was -- we didn't coordinate this. W really didn't
wor k ahead of tinme. And it is just -- he set such a very
nice basis just to make |ife nuch easier for ne..

This talk is really to talk about how we eval uate
the risk for the chem cal residues ---. It is not going to
address anything towards the purpose of this neeting which
is arisk assessnent or the safety of the consunption of a
resi stant m croorgani sm

(Slide.)

When we are trying to put this in a franework of a
ri sk assessnent type approach, the evaluation of new ani nmal

drugs just like food additives evol ved before the current
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concepts of risk assessnent and how you do risk assessnents.
But | think you will find that the approach really stil

fits a lot of the paradi gmonce you have | ooked at all of

t he boxes you need to fit and all the pieces that need to

fit together.

It is going to deal with problemidentification,
the identification and characterization of the hazard that
you have concern for, how |large is that hazard, what is the
acceptable risk level that you are trying to deal wth, what
is the exposure and how are you going to deal wt that
exposure. And | amgoing to admt right up front that I am
going to mx in this both managenent of the risk and
assessnment of the risk because | think that gives you a nore
conpl ete picture of how we ---

(Slide.)

The problemthat we are dealing with is exposure
of the human consuner to an unsafe chem cal residue of the
new ani mal drug. W heard definitions given of what
residues are. And | amgoing to just briefly tell you that
the residue that we are dealing with is the residue of new
ani mal drugs, any added substance that is present in or on
the commodity or food primarily as a result of metabolism or
t he degradation of the new ani nmal drug.

So in other words, it is the drug you adm ni ster

and all its by-products. You are going to get nore about
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the definition in the next talk by Dr. Tollefson. | am
going to leave it there, again, enphasizing we are talking
about the chem cal residues.

(Slide.)

When we are tal king about what is the hazard, what
is your concern, we need to identify what we actually have
concern for. 1Is it the active ingredient? 1Is it the
netabolite in the active ingredient? Is it a second or
third order netabolite? Were does your concern |ie?

And there are a whole battery of studies which
were alluded to in the previous study -- in the previous
talk on what are those -- how do you go about doing that.

So there are oral toxicity studies which are the standard,
you know, rodent assays, 90-day studies, the devel opnent
toxicity study, reproduction toxicity studies and any
speci al studies that are needed to address the specific
nat ure of that conpound.

And for a given conpound, you nmay | ook at that and
deci de we don't need one of those studies, again, because of
the nature of that conpound. The -- in addition to
identifying what is it in the residue that we have concern
for, what are its characteristics, we are al so assessing
what is the nature of that toxicity. It is devel opnental
toxicity? Does it cause birth defects? Does it cause

darmage to the liver? Wat kinds of toxicity do we see?
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We | ook specifically at the carcinogenic potenti al
of conpounds. This is done through assessnent of the oral
bi oassays, the literature and through | ooking at specific
i mrunogeni city assays. And if necessary, we will go on to
make quantifiabl e assays where we actually are | ooking for
devel opnment of cancer in animals.

In recent years, we have started to | ook at the
effects of the drugs residues, the chem cal residues in food
on the human gut and flora recognizing that it is possible
that it nmay have effects on the gut and flora at | ower
| evel s or different |evels than you m ght see in systemc
t oxi col ogy where you have effects, again, on one of the
organ systens of the body indirectly.

And al so part of the same characterization process

is the residue studies that are required. And | |isted here
the --- netabolismstudy because that is probably the big
gun is usually where you typically will do a carbon-14 study

| ooki ng at what are all of the residues, where do they go
and what are all the pieces that are in the aninal.

But it also is based on other studies which wll
again characterize the nature of the residues that are in
the animal. And between those studies, then you can get a
handl e on where you have your |evel of concern and what

concern that would be.
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(Slide.)

When you have conpl eted that process, you then
have to go through each of those studies, eval uate what that
information is. And as was again tal ked about previously,
our typical approach is to try and establish a dose to the
animal in the aninmal studies that would have a no observabl e
effect |evel.

In sone cases, you may actually have an effect.
And that would be a --- effect level. There are also other
approaches such as the benchmark dose which allows you
i nstead of just saying, well, what dose do you not see an
effect, it allows you to use the dose response relationship
fromthose doses we see an effect and cal cul ate back to a --
the level which is conparable to a | ow effect |evel

These in turn allow us to cal cul ate or determ ne
acceptable daily intake. And there are other end points
such as the reference dose or safe concentration which are
al so -- again, these just conme to say how nmuch are we going
to allowin the diet. That's what these nunbers mean

(Slide.)

There is sone difference to how you deal with a
carcinogen than a non-carcinogen. For a non-carcinogen, we
-- as | nentioned, we go through the sub-chronic toxicity
study, reproduction, developnment toxicity. It goes through

safety of gut flora. You evaluate all of those studies,
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establish the NCEL and you eventually cone up with an
acceptabl e daily intake.

If a conmpound is thought to be potentially
carcinogenic, then we also have to evaluate its potential to
cause cancer in rodent bioassays. W also make | ook at sone
alternative assays. But these are assays the studies insist
we design to show does it cause cancer and can we establish
a dose response relationship to that cancer

If the answer is, yes, it does cause cancer and

you can then still calculate a dose relationship, then our
approach is to determne a one ina mllion risk | evel and
test --- using a linear |ow dose extrapolation. W

cal cul ate what is the equival ent of acceptable daily intake
and the equival ent of safe concentration. So it just builds
on what you do for a non-carci nogen.

(Slide.)

The way to use that is you have to have sone
standard. The standard is the sane as that for food
additives, that it is the reasonable certainty of no harm
For carcinogens, this is the upper bound of the dose
resulting in aoneinamllion risk level -- the dose --
this can be interpreted as saying the safety of no harmis
t hat dose which will have a risk of one in a mllion of
causing cancer in the rodent that you studied it in.

And the reasonable certainty is established by
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havi ng t he upper bound, the variability accounted for in
t hat cal cul ation

For non-carcinogens, it is based on the acceptable
daily intake which uses safety factors as we tal ked about
before and to calculate a no effect |evel.

Unli ke food additives where they have an esti mated
exposure daily intake or an estinated exposure, we assumne
that all the animals are nmedicated with the drug. So if
this is a drug intended for dairy cattle, we assune al
dairy cattle are nedicated. W then assune that all of the
edible tissues are at the maxi mum al | owabl e concentrati on,

t he tol erance concentration.

We then also -- and this is not on the slide. W
al so then assune that people are going to consune a specific
gquantity of that daily. So for nuscle, it is 300 grans.

For liver, it is 100 grans and so on. The latter -- the
consunption factors are based on data, based on --- surveys.

The ot her assunptions are just that, they are
assunptions. But they are very conservative assunptions.

(Slide.)

When you have all that information, we then --
because we are working to a standard to say we are going to
have to nmeet that end goal, we then use other studies to
hel p us get there. So we |ook at the drug netabolism

studies to say, okay, we are going to want to nmeasure this
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conpound. So you have to -- and we did all of our
t oxi col ogy based on all of the residues.

W can't neasure all of the residues. You' ve got
to have sonething you can actually get a handle on. So we
establish a marker residue which is sonmething that you can
actually measure by an assay and say what is the
rel ati onship of that marker residue to the total residue.
And then you actually develop the assay to go with that so
that you can go and neasure how nuch of that compound is
actually in the edible tissues. And note howthat refers to
all the edible tissues.

We establish a regulatory tol erance which is the
safe concentration which was cal culated in the acceptable
daily intake as is all the residues. The tolerance is what
you can actually neasure of that safe concentration. And
you establish a ratio to that. So fromthe tol erance, you
can take a direct line back to say what would be the safe
concentration. And then you know whet her you are or are not
within the acceptable daily intake ---.

We cal cul ate a withdrawal period based on
wi t hdrawal studies. So we have al ready established how much
is allowed in the diet. If we say, okay, how |l ong do you
have to take the aninmal off the drug and allow the drug to
deplete until you have actually reached that |evel. And,

again, there are conservatisnms in here so that we are
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confident that not only do you have a safe concentration in
the diet and you cal culate the safe anmount, but you actually
are confident that the animl population will have reached

t hat dose, that concentration in the animl tissues.

And there are also other mtigating or nmanagenent
factors. And this is all dealing with risk managenent. But
you notice it is also data analysis at the sane tine. \Were
you m ght have restrictions on the | abel, there certainly
are indications on the | abel and instructions on the | abel
all of which will assure the commodity is the drug product
that is used appropriately.

And there is a post-market surveillance and
conpliance, again, to be sure that the conpound is used
appropriately and that they are follow ng the |abel.

What | did not talk about earlier in the talk, but
it takes place throughout the entire process, is the
comuni cati on process between the Food and Drug
Adm ni stration and the drug sponsor so that there is
interaction throughout this entire process to ensure that we
have got the best information and are really on board with
what --- the conpound and what would be a safe criteria for
approval .

Once a product is approved, then it turns to
external comunication with the rest of the public. And we

are dealing with -- we have the | abel information. You have
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freedom of information sunmmari es which summarize all the
bases for the approval. And then we al so have conmuni cati on
fromthe drug sponsors on safe and appropriate use of the
conpound. Thank you very nmuch. | amgoing to stop there.

DR. STERNER: Questions for Kevin?

VR. . Yes, 1've got one. | wonder if
you would clarify or elaborate a little bit on the use of
the | ow observed effect |level in calculating the acceptable
dai ly intake.

DR. GREENLEES: For sone conpounds and in sone
ci rcunst ances, you may, in fact, have studies which do not
have a no-effect level, but in fact show a | ow effect |evel.

In other words, you have actually -- the | owest dose
adm ni stered has sone effect.

If you look at the sumtotal of the data you have,
you may elect -- you nmay determi ne that you can appropriate
establish the safety of the conpound by sinply using a
| arger safety factor, a larger uncertainty factor. No
effect levels are to sone extent a -- it's a product of
study desi gn.

How cl ose did you estinmate what would, in fact, be
a no-effect | evel dose when you designed the study? You may
be right there. You mght have mssed it. You could -- the
no-effect level could be 100-fold | ower than the threshold

whi ch woul d actually not show an effect.
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So you have to evaluate the study on the basis of
your sumtotal of information on that. But in the cases
where | ow effect levels of used, then an increase is added
to the safety factor, usually using ten-fold instead of
using 1,000-fold that you woul d ot herwi se have been 100-fold
safety factor.

DR. STERNER: Thank you for staying on tinme as a
smal |l subtle rem nder to our next speaker. Qur next speaker
i s tal king about assessnment of risk with regard to
pesticides is Dr. Roy S oblad. He has been at the Ofice of
Pesticide Prograns -- see, | amoff already -- Pesticide
Prograns at the U S. EPA since 1984.

He is currently a Senior Mcrobiologist in the
Bi opesticides and Pol lution Prevention Division. He is
i nvolved in a nunber of policy issues related to safety and
use of genetically engineered mcrobial and plant
pesti ci des.

And he received his Ph.D. from Pennsylvania State
University. And prior to joining the EPA, he was a faculty
menber in the Departnent of M crobiology at the University
of Maryland. Dr. §joblad.

ASSESSMENT OF RI SK:  PESTI Cl DES
Roy Sjobl ad, Ph.D.
(Slide.)

DR. SJOBLAD: Today | amgoing to try to give you
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sone fundanental concepts of how risk assessnment and ri sk
managenent is applied at the O fice of Pesticide Prograns to
pestici des and focus on gentamicin as a specific exanple of
this process and how it normally mght function in sone of

t he uni que issues that are brought to bear when gentam cin
canme in.

Pl ease, m crobiologists out there, ignore the
capital Ain anylovora. | know that just drives people
crazy if you are a mcrobiologist. But |I a non-

m crobi ol ogi st did the overhead. So forgive ne.

| think that we all know that gentamcin is a
gl ycoside antibiotic, very inportant. The Wrld Health
Organi zation considers it one of the 15 or so essenti al
drugs. So | won't bel abor that point.

In this short talk, we are going to be condensing
a five-year process into a little over ten mnutes. And so
| am going to focus on some essential concepts. Basically,
gentam cin canme in as a conventional chem cal pesticide.
Okay? And the proposal basically let's say for sinplicity
was in the aerial spray on apple orchards to control the

gram negative Erwi nia anyl ovora which is an

ent er obact eri aceae.

The use rate was a very low rate, about six grans

Al per acre if | recall, and up to nine applications for a
growi ng season. Pretty nmuch if there is a -- whether a
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nodel woul d be used to determ ne whether Erwinia m ght be a
probl em and, therefore, the spraying schedule started as
sort of a prophylactic treatnent.

To understand the risk assessnent and ri sk
managenent process with gentamcin, | think we need to see a
little bit about the structure and the function of the risk
assessnment and ri sk managenent branches in the Ofice. And
| have listed six of the ten divisions are shown.

(Slide.)

Starting in the upper left, the Environnmental Fate
and Effects Division is a risk assessnent division. They
review data that the registrant submts on nontarget
organi snms, birds, fish, honey bee. They also |ook at data
that are submtted, studies that are submtted on the fate
of the particular active ingredient or pesticide in the
envi ronment .

Goi ng down the Health Effects Division, they
reviewed data that are submtted on mamral i an toxi col ogy.
They al so revi ew product chem stry data, mainly the
inmpurities in the forrmulati on and al so exposure dat a.

The Antim crobials Division is a risk assessment
and ri sk managenent division conbined in one division. They
basically performthe risk characterization of chem cal
di sinfections with public health uses. And al nost all of

their products do not create that mcrobial resistance as
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woul d a standard clinical drug or veterinary drug woul dn't.
And Dr. Nul ent here who is doing the overheads can

answer any questions you nmight have on that particular newy
formed division.

| amin the Biopesticides and Pollution Prevention
Division. It is a risk assessnent and ri sk nanagenent
division. W handle the m crobial pesticides whether they
are genetically engineered or not, --- plant pesticides and
bi ochem cal pesticides. And biochem cal pesticides are
naturally occurring materials that control the target pests
by a nontoxic node of action. And these would be things
| i ke phernones for instance.

Goi ng down here, the Registration Division is a
ri sk managenent division. And they -- all the information
first cones into themfor distribution to the rel evant
di visions for conventional chem cal pesticides. GCkay. |If |
coul d have the next overhead.

(Slide.)

| amjust going to focus a little bit on the types
of information that the Health Effects Division reviewers
woul d be revi ewi ng and sumari zi ng and characteri zi ng just
as the previous speaker pretty much said. So that was --
you could say this data would be used, too, in a simlar
f ashi on.

Notice we have a battery of acute, sub-chronic
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studies, chronic studies in a nunber of different types of
animal species. | don't want to focus -- | don't have tine
to focus on the specifics. | just want to get some concepts
across, that the registrant is responsible for having these
studi es conducted. And they are done under GLP.

The regi strants can request waivers based on
scientific rationale. And the Agency wi Il consider those
requests for waivers. And, again, the data are used to
identify hazard to applicators, workers, pregnant wonen,
children. Dietary risks are evaluated in much the way that
we heard previously.

Now, this is the type of information that was sent
in for gentamcin, to support the registration of gentam cin
in pone fruit orchards. Now, if | could go back to the
previ ous over head.

(Slide.)

The informati on when gentam cin came into the
regi stration division, they take the data packages and
distribute the relevant studies to the Health Effects
Division or the Environnental Fate and Effects D vision.

And those go out for review. The reviewers then wll
sunmari ze the data and the risk assessnment will be done in
the divisions. And then that is sent back to the

Regi stration Division.

Gentamicin cane in in about 1994, went into the
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Health Effects Division for review. And a toxicologist with
m cr obi ol ogy experience, Roger Gardener, in the Health

Ef fects Division was getting -- got this information under

t he secondary review process that goes on and had sone
guestions about the potential for antibiotic resistance. He
had not even considered this gentam cin as going through the
standard process as a conventional chem cal.

He happened to -- he just called ne in the
Bi opesticides Division. And | got together with John Cowen
and we went over and tal ked to Roger Gardener. And the next
overhead will sort of summarize the events that occurred
subsequent to this.

John Cowen and | and Roger basically drafted a
menor andum advi sing HED on sone of the uncertain
nontraditional hazard identification issues related to
gentamcin. Now, | think it should be clear that we had no
establ i shed process to address these unique issues of
potential risk from pesticidal use in the environnent of
clinically useful antibiotics.

(Slide.)

So we did consider that antibiotic resistance
devel opnment and its mai ntenance and its transfer were
potential hazard conponents of the risk assessment process.

We concluded formall of the available information that the

proposed aerial spray and orchards will select for
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gentam cin-resistant bacteria. And there was a strong
possibility that the gentam cin resistance trait would be
transferred to clinically inportant isolates. And the next
over head.

(Slide.)

This event could render gentamcin |less effective
or ineffective in the clinical setting. Now, right around
this time, the Registration Division had gotten together --
had published in the Federal Register notice a proposed
tol erance of 0.1 ppmof gentamcin in apples.

And this caused organi zations |i ke the American
Soci ety for M crobiology, Centers for D sease Control and
the FDA Center for Drug Eval uation and Research to respond
by showi ng their concerns about the potential for risk from
use of gentamcin in the environnment, okay, and the simlar
concerns as to the ones that the OPP staff generated were
expressed by these agencies. And sone of the key people are
in the audi ence that were involved in some of these letters
and also in an inter-agency panel that nmet, conprised of
peopl e from EPA, CDC, FDA and USDA.

So we concluded, too, with respect to, say, risk
mtigation. That becane the issue, you know, the subsequent
issue. Can you mtigate this risk? W believed that there
was really no anount of reasonabl e study, either

economcally or scientifically, anmenable type research, that
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the registrant could performto provide reliable and
predictive information to the EPA which would alleviate
concerns for the risk of loss of gentamcin as an effective
clinical antibiotic.

kay. Under FIFRA, the Federal Insecticide,
Fungi ci de and Rodenticide Act, it is really the
responsibility of the pesticide registrant to provide the
information and data to address identified hazards, even if
they are beyond those that conme under the traditional
t oxi col ogy data setting.

| think to conclude, the process really thus far
has been a useful nodel whereby there has been inter-agency
comuni cati on which supported a risk nmanagenent deci sion
based on the best available scientific information and dat a.
As a result of this process, the registrant has -- did
withdraw its petition for the proposed use of gentam cin as
a pesticide.

| want to say that the inter-agency panel when it
di d convene al so was asked about exposure issues and
mtigation of exposure by different types of processes that
maybe an antibiotic |ike gentamcin could be used. And it
was certainly not concluded that there could be sone |evel
of exposure which would not trigger these resistance
devel opnent, mai ntenance and subsequent transfer. So that

concl udes ny presentation.
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(Appl ause.)
DR. STERNER: | can see our speaker are adhering

to the threat that was nmade earlier at the start. W are
noving along nicely. There is tine for questions. kay.
Thank you very much

Dr. Dick Wiiting will go ahead and address our --
be our next speaker tal king about m crobiological risks. He
has an active research program nodeling the growth and
survival of food-borne mcrobial pathogens. This ranges
fromfornul ati ng new nat hemati cal nodels to conposing a
personal conputer software programto nake the nodel s
easily. Now, there is an oxynoron, isn't it, user-friendly
software, and w dely avail abl e.

The concept supporting the |linkage of predictive
nodeling to a HACCP program through mcrobial risk
assessnment are currently being devel oped. Previous research
has included the quality of mcrobiology of |ow salt neat
products and the role of neat biochem stry in determ ning
quality.

Dr. Wiiting received his BS degree fromthe
University of Wsconsin, his master's of science fromthe
University of British Colunbia and his Ph.D. from O egon
State University, all in food science. He conducted
research with the USDA Agricul tural Research Service from

1977 to 1998 and joined FDA CFSAN in 1998.
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He has over 85 publications and 90 presentations,
and was a nenber of the M crobial Food Safety Teamt hat
recei ved the USDA Departnental Awards for devel opi ng
pat hogen nodels and the FSIS team that conducted the

Sal nonel la enteritidis in eggs risk assessnent.

Current activities include the Listeria

nonocyt ogenes ri sk assessnment and the CODACS Committee on

Food Hygiene. Dr. Witing.
ASSESSMENT OF RI SK: M CROBI OLOG CAL RI SKS
D ck Wiiting, Ph.D.

DR. WHI TING Thank you very nuch for the
introduction there, Keith. And it is ny pleasure to be here
and talk a little bit about mcrobial risk assessnent. And
m crobial risk assessnments are really a new area. | think
t here has probably been | ess than a dozen, say, ful
m crobial risk assessnments that have been done anywhere in
the world at this point.

Wthin the US. Gvernnent, we did the Sal nonell a

enteritidis in eggs risk assessnment a year ago. That was

the first one. Being presented today downtown, the USDA is

tal king about their E. coli 0157:H7 risk assessnment in

ground beef. Wthin the Food and Drug Adm ni stration, we

have a risk assessnent on Listeria nonocytogenes and one on

Vi bri o parahaenol yti cus ongoing right now So this is a new

area and we are sort of inventing mcrobial risk assessnent
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as we go.
| see the risk assessnent as really a pre-

regul atory process. |In other words, we see the risk

assessnment as basically an information-gathering and

eval uation process. And in that, we follow the

recommendat i ons that have cone out that risk assessnment and

ri sk managenent shoul d be kept sort of separate.

W see the microbial risk assessnent of trying to
foll ow the paradi gmthat has been devel oped by the chenica
people, that is risk assessnent, risk managenent, risk
communi cation. And within the risk assessnment area, we talk
about hazard identification, exposure assessnent, dose
response and risk characterization.

And in short, you know, the risk assessnent
determ nes, you know, what can happen, how likely is it to
happen, what are the consequences. O you can say the risk
assessnent determ nes what do we know and how certain are we
of what we know.

Now, when it cones to trying to do a
m crobi ol ogi cal risk assessnent, we have had sone real
problens doing this. It is a new area. The data gaps are
quite large in the field of mcrobiology. | suspect that is
because nost peopl e who have had an inclination for science
decided to go into m crobiol ogy because they didn't |ike

math and statistics. So this is now com ng around to haunt
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us when we try to do risk assessnents.

You know, m crobiologists just don't devel op
nodel s when they publish papers. They don't characterize
the variations and the standard deviations. And they |ove
to do that presence-absence type of analysis which, you
know, just doesn't get us too far when it cones to risk
assessnents.

But we do have despite saying we are follow ng the
par adi gns of -- that have been pioneered by the chem cal
peopl e, we do see sone real differences in mcrobial risk
assessnment versus some of the others. |In mcrobiology, we
are general ly concerned about acute situations and single
doses. The statistics say you are likely to get a food-
borne illness about once every ten years. So, you know, the
chances of having two in a day are rather |ow.

And we al so think about acute illness. But even
as | say this, | realize there are sone exceptions. W are
begi nning to tal k about | ong-term sequel ae to sonme of the
m croorgani snms, Quillain Barre syndrome, HUS fromE. coli or

reactive arthritis from Sal nonel | a.

And we al so realize that perhaps chronic exposure
to low levels of certain mcrobial pathogens may affect your
susceptibility to when you are exposed to a |large dose or is
t here maybe some sort of inmmune type response goi ng on here.

But at this point, we just really don't know enough to do
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much in terns of risk assessnent or nodeling of this.

One big difference with mcroorganisns is we can't
just keep diluting them Eventually, we get to one
bacteria. And at that point, we then have to start talking
about probabilities of occurrence. 1In other words, if you
have one big tank, we can tal k about one bacteria surviving
a pasteurization process in 40,000 gal |l ons perhaps.

But then you begin to put it into an individual
carton for retail sale. And we eventually get down to one
bacteria which is now in, say, one package out of 100 or one
package out of 1,000. So we have to now switch fromsort of
a quantitative level to nore of a probablistic type of
hazard assessnent.

But perhaps the biggest difference with
m crobiology is bacteria can grow. And if there is an abuse
period with a food, it is not unreasonable to see 100, 000-
fold growh. Certainly, a 1,000-fold growh is very likely.

So -- and al so, we can see a simlar sort of decrease. |If
we do a pasteurization step, we can see a mllion-fold or
nore decrease in the levels of pathogens within a few
seconds.

So what we then have is trying to put together a
food process nodel we call it or a process risk assessnent
in which we take the food fromthe raw materials and go

t hrough the various processing steps including
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pasteuri zation, but also storage, transportation, you know,
all the way to the consuner and try to nodel the changes in
bacterial nunbers as they go up and down through this whole
process.

And this then beconmes a very major part just in
terms of size and conplexity of the mcrobial risk
assessnment. But we are | think very close now to being able
to do a process risk assessnment like this. And despite
Keith's comment on our pathogen nodeling program | would
encourage you all to take a look at it. | really do think
it is quite user-friendly.

And, you know, | think we are there to where this
type of risk assessnent can be done. And we would really
like to see a PCin a programlike this on every food
m crobi ol ogi st's desk, particularly in industry, so that
people in the food industry can |look at their particular
food processes and do this type of cal cul ation.

And then that kind of becones the underpinning for
a HACCP Program Now, | don't know if you people are
famliar with food industry and the HACCP, Hazard Anal ysis
Critical Control Point Program But | see the current
efforts in this area are basically sort of qualitative.

That is, when they devel op a HACCP, they | ook at each
step separately. You look at the raw nmaterials and you put

into play certain standards and reactions to things out of
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specs. for that step. And then you | ook at the
pasteurization step. And then you | ook at the storage step.

But now that we can do this process risk
assessnment and actually nodel the whole flow fromraw
mat erials through, you can put all of this together. And we
can conpare one step in the process versus another. And
maybe two processes are slightly different. But we can then
eval uate at the end and say are they equival ent.

One step mght rely on -- or one process m ght
rely on good quality raw ingredi ents where anot her process
m ght have a pasteurization step. | think about, say, fresh
orange juice right now Sone people do not want to
pasteurize orange juice. Can we eval uate one process that
uses it versus one process that does not? And | think we
are beginning to be able to do that.

This then | eads us to a cal culation of the nunber
of pathogens that mght be in the food at the tine of
consunption. So we have, say, 2,300 Listeria in a serving.

So what? |Is this a hazard or is this not? And this then
| eads us into the dose response section of the risk
assessnment. And | would say this is probably one of the
weaker |inks at the nonent. But, you know, we do have sone
i dea, certainly conpared to sone of the chem cal hazards
| i ke radon which they are trying to argue over what is a

serious | evel.
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We do know for E. coli 0157:H7 that fromten to

100 organisns is enough to be a serious threat to a child.
We do know a little bit about food matrix and that that
affects the effective dose. W knowthat there is a |ot of
vari ati on between one strain of a pathogen versus anot her.
And we al so know sonet hi ng about the wi de variation in human
susceptibility to these different bacteria.

| woul d say these food-borne bacteria are
general ly opportunistic organisns. That is, they like to
strike children, elderly, various imunoconprom sed peopl e
and pregnant wonmen. So we are meking progress in research
inthis area. And | think nost of the gains will probably
conme fromi nproved epi dem ol ogi cal investigations. You
can't really run experinents particularly on the susceptible
popul ation that we are nost interested in. But with careful
i nvestigations of outbreaks that do occur, we can get mnuch
better information.

An exanple of this is there was an out break of
Listeria in Finland | ast spring that occurred in a hospital
Wi th severely inmunoconpronm sed patients. It was due to
relatively low levels of Listeria in the butter. But we can
anal yze the butter. W know how many organi sns are there.
We know how many peopl e consuned the butter. W know how
many got sick. W can really begin to characterize the dose

response for this one out break.

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

48

So we are at the point now we can cal cul ate the
amount of bacteria in the food. And then we can | ook at the
dose response. And that then |leads us to the question then
of what kind of standards are we now going to set on this.
How do we set the standards? Who sets the standards? And
what sort of process do we have?

And | would say for food m crobiology right now,
we really have not gotten to the point of really addressing
t hese questions yet. You know, we have tal ked about food,
think both fromthe public and certainly the governnent
side, as saying your food is safe. And, you know, as a risk
assessor, that word, "safe", is really one | don't like. |
nmean, safety, as your previous speaker said, is an absence
of risk, an absence of sonething.

And, you know, to say one food is safer than
another, | nean, a food is safe or not safe. | nean, in a
certain sense, the word, "safer”, is not really a |ogica
term \What we prefer in risk assessnment is to talk about a

hazard whi ch could be Sal nonella. That is sonething

specific. And then we can tal k about the risk of that

hazard, so nmany Sal nonella per gramor a certain probability

of illness fromconsum ng a certain nunber. So we can talk
about the hazard and the risk.
But what is an acceptable or tolerable risk from

t he vari ous food-borne pathogens is a question that we
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real ly have not begun to face yet. And | don't pretend to
come up here and say | really know the answers to what that
should be. | think there is a consensus we want to do
better fromwhere we currently are.

And perhaps just for discussion, | would throw out
the figure that CDC statistics say that we get a food-borne
i1l ness about once every ten years. There is about 1,000
neal s a year. That neans your chances of getting ill ness
fromlunch today is about one in 10,000. Now, is that high
or low? This is a decision, sonmething we have to think
about .

Should the risk be the sane for all of the various

f ood- borne organi snms? Should Sal nonella and E. coli be

considered the same? | would say probably not because sone
of the organi sns have much nore severe consequences than
others. E. coli, for instance, causes henolytic uremc
syndronme. It can cause death and severe kidney failure in

children where Salnonella for the nost part just nekes

peopl e sick for three days.

Should the risk be the sane for all foods? Again,
| woul d say probably not. But nobody has really discussed
this. Should we have the sanme risk for different
popul ations, different sub-popul ations? Should we have the
sane standards for children? Should we have the sanme

standards for nursing honmes and other institutions?
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What sort of choice should we as consuners have?
If I like my eggs sunny-side up, if | happen to |ike raw
oysters, should | have the choice to consunme those foods or
not? Wiat is the acceptable |level of risk? Should it be
based on current standard practice? |Is that a good place to
start? Perhaps it is.

But then again, we have found in recent years that
many of our traditional foods are not quite as safe as we
t hought they were. W thought eggs were safe until a few
years ago. W have seen problens with fernmented neat
products. W have seen problenms now with fresh orange
juice. Foods that we had considered safe, we are suddenly
finding there are sone probl ens.

Shoul d we base our |evel of standard on what is
considered the best feasible technology? But then, of
course, that brings the cost factor into what is feasible
technol ogy. For exanple, on eggs, there is about one egg in

every 20,000 which is contam nated with Sal nonel | a

enteritidis.

There is a process that you can pasteurize in-
shell, whole eggs with a hot water treatnment. And that w |

i nactivate any Salnonella and it costs about 24 cents a

dozen. Should we mandate this for protection or not?
| really don't know the answers to any of these.

But | think we nust begin to, you know, face these questions
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and begin to discuss them And the answers to these are
really a public and societal or political decision. This is
not a scientific decision.

So, therefore, in conclusion, | would say what |
am nost certain of, that there is a |ot of conmunicating

that we have to do over the issues of food m crobi ol ogy.

Thank you.

(Appl ause.)

DR. STERNER: Any questions for Dr. Whiting? Yes.

IVB. : Dr. Witing --

DR. STERNER: Could you go to the m crophone?

DR WHITING | can't hear you

IVB. : Okay.

DR. STERNER. We are fixing that.

IVB. : In the risk assessnents that you
menti oned as having been done recently, the E. coli, the

Vibrio, Listeria, the S. e. in eggs, did you take that to

the human health inpact like we did in the Canpyl obacter

ri sk assessnent? In other words, did you use the FoodNet
data fromCDC to look at the ill humans and try to associ ate
that with the dose that you cal culated in the product?

DR WHITING Yes. Al four of those have tried

to do that. You can find the Sal nonella enteritidis on the

internet if you go into the USDA FSI'S, Food Safety and

| nspection Service, and then Ofice of Public Health and
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Safety. And it is available there. And it has a series of
nodul es.  And one nodule is called the Public Health Mdul e.

But the Listeria one, trying to determ ne what we
know about the dose response is one of the major parts of
that risk assessment. So, yes.

DR STERNER  \Well, we have tal ked about food and
now we are up to water, or down to water depending on how
you want to look at it. And | think that the room
tenperature is noderating a bit. And nmy glass is not ice
yet, but there are tines where it feels a bit like it.

Qur next speaker, Dr. Steven Shaub, is a
m crobi ol ogist. He received his bachelor's degree from
Washi ngton State University and his Ph.D. from Wst Texas,
University of Texas at Austin. Excuse me, a Longhorn.

And from 1992 to the present, he has been with the
United States Environmental Protection Agency's Ofice of
Water in the Ofice of Science and Technology. He is a
Seni or M crobi ol ogi st there. And he heads up the pathogen
ri sk assessnent net hodol ogy devel opnent. He supports the
drinking water and recreational water regulation
devel opnment. Dr. Shaub.

ASSESSMENT OF RI SK: WATER
St eve Shaub, Ph.D.
(Slide.)

DR. SHAUB: Thank you, Dr. Sterner. Well,
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probably a | ot of you are not aware of the fact that EPA
Ofice of Water actually is considered one of those food
agencies. So we really do have a link to the food. 1In the
President's Food Safety Initiative, we were one of the
menbers of the governnmental groups that was identified to

hel p protect that nation's food supplies. Next viewgraph,

pl ease.

(Slide.)

Because we had a couple of questions that really
needed to be answered for the panel | guess today, | kind of

nodified ny slides a little bit totalk alittle bit about
sone of the needs we have for the panel discussion. Wthin
the EPA, we are actually now required by regulation to use a
ri sk- based approach to how we actually devel op our

regul ations to protect the general popul ation.

And | woul d enphasi ze that generally all of our
regs. are for the general population. But within the new
criteria, we do have to evaluate and consider the risk of
chil dren and ot her sensitive popul ations.

One of the things that we kind of -- the approach
we are using right nowis the fact that if we do have a
sensitive popul ation that would have a significant or severe
or fatal outcome from sonme chem cal or microbial in water
then we will actually provide special guidance which woul d

be presented to the people with this problemor their
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clinicians or whatever so that these people would be
pr ot ect ed.

One of the best exanples we have the EPA and CDC
have put out guidance to the people who are affected or
i npacted by AIDS so that we actually have a boil ed water
gui dance docunent out to themso that they can reduce their
risk of cryptospridiosis which often can have a fatal or
very severe outcone. Next viewgraph

(Slide.)

Just a couple of exanples. In terns of how we are
using risk as far as our devel opnent of our regulations,
first of all, under the Safe Drinking Water Act which was
re-authorized in 1996, again, we are trying to protect the
general popul ation.

And one of the things that is probably peculiar is
the fact that we do have a risk nunber. Actually, we target
one in 10,000 yearly risks to the general popul ation as
bei ng appropriate for drinking water safety. And this is
desi gnat ed specifically against enteric di seases.

The approach that we have used is to establish a
wor st case organism And this is possibly open to sone
suspect | guess in ternms of our selection. But what we have
done is established these worst case organi sns based upon
their probable occurrence in water, their potential to cause

a disease, and their |ikelihood of getting through a water

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

55

treatment systemand actually then causing an exposure.

Classically and even currently, we are stil
working with two general worst case organisnms. W currently
require a three-log reduction of Gardia fromwater and a
four-1og reduction of enteroviruses -- excuse ne -- in the
treatment process to reach this risk target |level of one in
10, 000 yearly risks.

In the future, in fact, what we are working right
nowis in a neeting earlier this week with our EPA s Federal
Advi sory Comrittee to | ook at enhanced surface water
treatment rules which will begin to initiate within the next
couple of years. And we are changing fromGardia to

Cryptosporidium as the worst case target because we know

that the significance of this as far as getting through
treatment is much greater than G ardi a.

What we are trying to do is | ook at whether or not
we need to target the renoval requirenents on the water shed
concentration approach. In other words, do we really stage
or increase our |level of treatnent based upon the likely
occurrence of this organismin various types of water
scenari os on a water shed basis.

So you may have sone systens that may only have to

renove two orders of magnitude of Cryptosporidi um based upon

a very |l ow occurrence of the water. Qhers, you nay have a

very significant occurrence concentration which you nay have
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to renmove four or five logs of Cryptosporidium

It is a very big concern of the industry and the
wat er treatnent industry because the potential cost
associated with a five-log renoval are very great. |If
everybody had to do that, basically, the additional cost to
the water industry would be in the billions of dollars to
i npl enent those kinds of protection criteria.

One of the things that is unique about our --
havi ng surface water treatnent rules is that we don't have a
maxi mum cont am nant |level |ike we do for nost of the
chemicals. And the main reason for that is that we can't
real |y neasure accurately the mcroorgani sns that we are
concerned about.

In other words, the enteroviruses and G ardia or

Cryptosporidium we just don't have adequate nethods. So we

have to use a treatnment rule. So we do designate that a
particul ar systemhas to have in place a capability to
renove these | evels of organi snms which we think may occur in
t he source water

One of the things also which is the fact that the
states actually do the nonitoring of the conpliance of this.
And then they report to the Federal Governnent or the EPA
as to how well their various utilities are perform ng.

One of the things which is also associated with

t he devel opnent of the enhanced surface water treatnment rule
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is the fact that when we are developing this, we actually
have a risk-risk kind of a trade off which we are | ooking
at .

So our risk assessnent approach is nore convol uted

because when we protect agai nst Cryptosporidium we are al so

going to have to make sure that we are not in that process
of treating introducing |arge amounts of disinfectants or
di si nfectant by-products that could be toxic to our
consum ng public.

So basically it is a balancing act. W want to
make sure that we have a process that is going to get rid of
the organisns, at the sane tinme not to give a toxic | oad of
di si nfection by-products which are potentially carcinogenic
to the population. Next, please.

(Slide.)

As an exanple under the Cean Water Act, this is
the other side of the EPA's water story. This is basically
maki ng sure that waters are swi nmabl e, fishable and
drinkable. And just as an exanple for how we are using the
ri sk approach there, for recreational water criteria, we do
have the risk-based approach. And this is against acute
gastroi ntestinal disease.

And, basically, what has occurred in this is a
nunber of indicators were actually tested during the |ate

"70s and early '80s agai nst various types of disease out-
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points, and particularly the acute gastrointestinal disease
in actual epidem ol ogy studies which they showed the

rel ationship of the indicator organismlevels versus the
particul ar | evel of disease outbreaks which are actually
occurring.

So, basically, this, you know, gives us our risk-
based approach. And what we have cone up with is the fact
that we do allow 19 acute gastrointestinal illnesses per
1,000 swi nmers per exposure a day for green waters and ei ght
for fresh waters. So we really do have here, again, a -- we
really do allow a particular exposure |evel and a particul ar
illness level that can be associated with that particul ar
activity.

The reason we don't have as stringent requirenments
is the fact this is a voluntary activity. People don't have
to go out and swmin our nation's waters. Cbviously, we
don't like to see this kind of a scenario going on. But at
| east the public historically has accepted this as being
appropriate for this particular kind of |evel and they
accept this anmount of illness.

One of the things that is of concern to us right
now and we are trying to work on this is the fact that the
current criteria are not protective agai nst upper
respiratory tract, skin, eye, ear, nose, throat, severe

gastrointestinal diseases. They are only really known from
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a risk basis to be protective agai nst acute gastrointestinal
di sease.

The way this approach works is that we do
establish the criteria. And then the states adopt these.
And they are actually the ones that are responsible for
nonitoring and ensuring that their beaches are safe. Next,
pl ease.

(Slide.)

Okay. Turning to our current approach, as Dick
Whiting nentioned to you, risk assessnent really is a new
science for mcrobials. And we have been working on this
for a nunber of years. |It's rather a slow pace, but we are
starting to generate nore speed now, especially now that we
do have to have risk-based regul ati ons.

Through a co-op with the International Life
Sci ences Institute, we have been devel oping a franmework for
how we shoul d be dealing with pathogens in various types of
water nedia. And actually, if you want to get the ful
detail because | amnot going to be able to really get into
it in nmuch detail today, if you |look at |east a reasonable
summary of where we are, ook in R sk Anal ysis Sub-vol une
16.

And one of the things this is -- it does fully
consi der the unique aspects of mcrobial pathogen exposures

and human health effects. W recognize -- at |east we think
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that the National Acadeny of Science-NRC nodel for chenica
ri sk assessnent really isn't appropriate, | guess in
conflict with -- | guess we feel that really we need to
address sone of the nore unique aspects of mcrobials and
t he host popul ations and the overall association of health
ef fects and pat hogen exposure.

And one of the things that did conme out of this is
that we pretty nuch followed the framework for the EPA s
ecol ogical risk assessnment process which has actually gone
through the EPA s risk assessnent forum now and actually is
considered a full-blown risk assessnment protocol. Next
slide.

(Slide.)

Just to show you the general approach that is
bei ng used for the framework, it is really no different than
anyt hing el se that you have probably seen as far as doing
the risk assessnent, as far as the general approach. W
have the problem fornul ati on which the concepts, focus and
the breadth of magnitude and the target end points are
devel oped.

Then we go through the anal ysis phase which
actually is characterizing the exposure. |In other words,
where is the organisns out there and then what are their
health effects. And going through risk characterization

after that.
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One of the things you will notice, we have these
arrows. We think this is a highly iterative process. W
think that all the way al ong through the risk assessnent,
that they really need to | ook back and see how you are
addressi ng the probl ens, whether or not you are getting
pl ausi bl e answers and whet her or not they are reasonabl e,
going to other ways you develop risk assessnents for other
types of regulatory procedures.

One of the things, EPA actually has a formalized
approach now to how we are doing risk characterization. It
isin the draft right now, but we expect this to be
conpl eted probably early next year. And this lays out al
of the criteria of what needs to be done when you are doing
a risk characterization

(Slide.)

The -- to get down into the assessnment end of
things which is basically where | amgoing to focus the rest
of the day, you have the characterization and exposure in
whi ch you are characterizing a pathogen, what nakes it a
significant concern fromthe standpoint of what kind of
infection is it likely to cause and howis it going to be
out there in the environnment as to getting out into the
exposure scenario and | ooking at the human exposure to that
pat hogen, and then coming up with the exposure profile where

you have all the uncertainties, assunptions and vari ous
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nodel s and things |ike that which are used to actually
establish that final analysis of the total exposure and the
characterization of the human health effects and the host
characterization, |ooking at the dose response anal ysis and
the health effect.

Agai n, one of our weakest points we have in mcro.
right nowis the fact that we don't have a | ot of good dose
response data to conplete our risk assessnment. Anyway,
coming up with the host-pathogen profile again, all your
assunptions, uncertainties, nodels, things |ike that which
are utilized to then feed both of these into the risk

characterization. Next, please.

(Slide.)

Il sie was kind enough to prepare -- | don't know
if we can get it all in there now, yes, as you can plainly
see. | just wanted to bring up -- and | realize this is too

busy and too snmall to see. But one of the things --
actually, this is the water risk assessnment franework which
we have now versus the ecol ogical franmework versus the old
NASA chem cal risk assessnent approach, CODEX approach and
then -- I"'mnot sure what this one is. Mybe sonebody el se
here probably knows.

But anyway, as you can see, if you look at all the
vari ous phases, | nean, really they are all pretty simlar.

| nean, there are little nuances in terns of how they are
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inplied. But really, the end product really pretty nuch is
al nost al ways the same. Next, please.

(Slide.)

Vel l, anyway, | amnot going to have really a
chance to really go through these in any depth. But for the
anal ysis phase, | mght just -- what | amtrying to do is be
consistent with where CODEX is going as far as their
classical definition. So |l will just -- | won't have tine
really to go through it anynore.

But just as far as pathogen characterization to
eval uate the characteristics of the pathogen, or in our
case, surrogates, we oftentinmes don't deal in water with the
di rect pathogen. W are typically using surrogates such as
E. coli or sonething like that to really determ ne the
effect of the ability for the transm ssion to have caused
di sease in the host and sone of the criteria and things
whi ch are incorporated into that. Next, please.

(Slide.)

And just continuing on with other things that are
part of that exposure scenario. One of the things which we
are really concerned about is the strain differences,

especially with Cryptosporidiumright now. W are --

obvi ously, there has been three studi es now done on

Cryptosporidium and oral dose response. That is EPA

sponsor ed.
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We have alnost a 50-fold difference in the human
dose response associated with that. So -- and those are
just the animal strains. Those aren't even the human
strains. Nobody has done the dose response for those.

(Slide.)

Moving on to the pathogen and hazard occurrence,
this is the frequency of the appearance of a pathogen or its
relationship to the surrogates in the nedia of concern.
Some of the things real quickly that | think are really
inportant to us is that there is a very dynamc situation in
nost water supplies.

It is not a constant. You have very, very |arge
orders of magnitude, shifts in what is present in the water
supply which inpacts on your treatnent efficacy and things
like that. So it is very inportant fromthe water
st andpoi nt .

(Slide.)

One of the other things which, of course, with

water is inmportant is the fact that mcrobes and certain
types at |east of bacteria especially anplify in water.
O hers die off. There is persistence of sone based upon
vari ous types of water characteristics, things of that
nat ur e.

(Slide.)

In the exposure analysis, it is to characterize
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the source and tenporal nature of the human exposure to

wat er - bor ne pat hogens. Cbviously, we have got recreational
drinking. W' ve got sewage, sludge, waste waters, re-use of
wat er, things of that nature. W assune 100 ms for

SW nmi ng- associ at ed exposures. And now we have conme up with
a new exposure level for drinking water which is 1.2 liters

rat her than the old two.

(Slide.)

Some of the other things. | won't go through
that. Everybody -- it is just common to every risk
assessnent .

(Slide.)

As far as characterizing the human health effects,
we need to evaluate the ability of the pathogen, again, or
the indicator relationship to cause an adverse health effect
under the prescribed set of conditions we are dealing with
and just some of the tools which we have available to
identify those approaches.

(Slide.)

The host characterization it to evaluate the
characteristics of the potentially exposed popul ati on that
i nfluences susceptibility to a pathogen. And, again, sone
of the tools and things which need to be considered. Next,
pl ease.

(Slide.)
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Agai n, characteristics that influence those
effects. CGbviously, all the things that hunans do to cause
themto be exposed and the various things which influence
their ability to becone infected.

(Slide.)

The health effects, the clinical manifestations of
di sease associated with specific pathogens, we have to
consider both the acute gastrointestinal disease, chronic
di sease, and di seases that might inpact on other organs of
t he body, especially through various types of sequel ae.
Next, pl ease.

(Slide.)

Dose response analysis, to characterize the
rel ati onshi p between pat hogen dose, infectivity and the
mani f estati on and the nagnitude of the health effects in
that population. W have the various tools, epiden ol ogy
studi es, feeding studies and ani mal studies. W have sone
real concerns for nost aninmal studies whether or not they
can really prescribe the human condition.

| know | aminvolved in a work group of FDA to

|l ook at this. | think there is a |lot of problens with using
ani mal nodels. Next, please. That was -- oh, okay. GCee.
(Appl ause.)
DR. STERNER. M apologies. | forget to start the

timer. But it was about four minutes that elapsed. Are

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

67

there questions for Dr. Shaub?

VR. . Yes, |'ve got one, Keith.

DR STERNER  Thanks.

VR. - | wonder if you have any occasion
to apply any standard for introduction of a pathogen into
wat er by any kind of industrial or conmmunity activity. | am
just thinking here of an analogy in the drug situation where
the issue is really kind of creating a different type of
pat hogen by sone activity. | amjust wondering if there is
an analogy in the water area.

DR. SHAUB: Well, certainly, we are very concerned
about bi ot echnol ogy, industrial things. W are very
concerned about energi ng pat hogens from whet her they are
com ng from you know, other countries or whether or not
they are coming fromour own nodification of our procedures
in ternms of bioengineering, nodification of genetics, things
l'i ke that.

W, | think with CDC, are keeping a vigilance for
these kinds of things. And certainly, we have what we call
t he contam nant candi date |ist which we have identified nine
pat hogens whi ch we think have energed or re-energed which
ei ther because of their health effects or the fact that they
are now being found in the United States in water supplies
and that they have the potential to defeat our current water

treatment distribution systens.
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We are looking at those. So if we do, we are
goi ng through the process with each one, a risk-based
process to | ook at the potential to be a problem If they
are a problem we will actually establish new regul ati ons
based upon their likely concern on a national basis. |Is
that kind of where you were going?

VR. . Just one followup, Keith, or --
is -- how about for current pathogens? Let's say, for
exanple, in industry sonething is going to get introduced
into water, treated water into the water supply. Do you
sort of exercise a |log reduction standard or sonethi ng of
that sort for viruses or bacteria that are currently
exi sting?

DR. SHAUB: Well, yes, | -- what we try to do
basically is if we know what the general source water
occurrence is, basically our whole schene is to define the
treatment requirenents that would reduce that down to a
| evel where we would have no nore than that one in 10, 000
yearly risk of infection

So, basically, the treatnment |evel is going to be
geared to the source water concentration |levels. In other
words, we have a 10° | evel of source water. And then maybe
we only need to renove maybe two orders of magnitude of that
to maybe be protected. |f you have a 10° | evel of nmaterial

in source water, then you would have to boost your treatnent
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up two orders of magnitude to give that same | evel of
protection.

DR. STERNER. In the years that |I've had as a
speaker, my worst nightmare is to wake up far past ny
appointed tine to go ahead and speak. And | amat a point
as a noderator of enmbarrassnent in that we do not have M ke
Bol ger havi ng shown up or nor do | have a bio. Mke, you
woul dn't happen to be in the audi ence, would you? Seeing no
favorabl e response, we will nove to the next speaker. And |
guess that unfortunately will -- well, fortunately will keep
us well on schedul e here and on task.

Addr essi ng pat hogens on neat will be Kenneth
Petersen. He is a Senior Epidem ologist with the Food
Saf ety and I nspection Service, FSIS. And he will present
the USDA activities regarding risk assessnent. Kenneth.

ASSESSMENT OF RI SK: PATHOGENS
Kennet h Pet ersen, Ph.D.

DR. PETERSEN:. Thank you and good norning. It is
a pleasure to be here to present sone of the risk assessnent
activities wwthin the Food Safety and | nspection Servi ce.

For those of you who are not famliar with us, basically we
regul ate the neat, poultry and egg products industries.

So to return to this issue of food safety, because
it is an issue that unites all of us whether we produce

food, regulate its safety, or sinply consune it, for all of

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70

us, food safety has becone increasingly conpl ex.

Not only do we have nore issues to debate,
technol ogy, irradiation and m crobes just to nane a few, but
t hese issues are being debated in public foruns as never
before. Just look at the attention paid to food safety by
the nedia during the past decade.

The gl obalization of food trade has presented new
and difficult challenges in mnimzing food-borne diseases.

Al t hough the gl obalization of food trade has nade public
debate nore contentious, it has not been easy for the public
to separate fact fromfiction

So how exactly do we base food safety decisions on
science? In countries worldw de, we need to nmake these
deci sions. W need a structured way of organi zing and
anal yzing the scientific information that exists, as well as
that to be developed in the future. To support major
policy-making within USDA, we enploy a quantitative farmto-
t abl e approach.

Al t hough our regulatory activities primarily
target the post-harvest rather than the on-farmend of the
spectrum we identify whenever possible the best point or
points in the food production chain in which to control
risks. The scope of our risk assessnents and the scientific
data utilized is transparent to all interested parties. W

enphasi ze a public process.
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The concept of risk analysis is certainly not
limted to the food safety arena. |In fact, the structure is
universal. And its value lies in the fact that it is a
fluid process. As new scientific information becones
avai lable, it can be applied in the risk assessnent and
strategi es can be re-eval uat ed.

In fact, risk assessnent is a good way of
determ ni ng what gaps exi st so that we can target needed
research. So it also provides a feedback |oop to enable the
risk to be better defined as new i nformati on conmes al ong.

Ri sk anal yses play an inportant role in nmanagi ng
heal t h hazards in food and, thus, inproving food safety.
Once hazards are identified, the risk nmanagers can wei gh
options to address these hazards. Options nmay include
deci sions by food conpanies to nodify their process controls
or regul atory action when necessary.

A broad range of voluntary options al so exist such
as activities on the part of industry to nodify production,
processi ng or | abeling approaches. So there is much support
for using risk analysis as a nmeans of maki ng sci ence-based
food safety decisions. Risk assessnment supported by
guantitative data has been used for nmany years in eval uating
the safety of chemicals as we heard al ready this norning.

But we are significantly lacking in simlar data

rel ated to food-borne pathogens. |In our risk assessnents,
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we assune that high levels of uncertainty are the rule, not
the exception. Part of the challenge relates to the fact
t hat bi ol ogi cal popul ati on dynam cs may be unpredictabl e.

We must consider survival, growth and decline of
m crobi al popul ati ons throughout the farmto-table
continuum W nust assess both the potential for hunman
illness resulting from consunption of food, as well as
illness resulting fromcross-contam nation.

We acknow edge evol utionary changes in pat hogens,
for exanple, virulence acquisition. Another challenge
relates to the nmany data gaps that |limt the precision of
ri sk assessnents. The final assessnent is only as good as
the data that is currently avail able.

But despite these nethodol ogi c chall enges, we have
made sone progress in conducting risk assessnents. Qur
m crobi ol ogi cal risk assessnents incorporate the previously
menti oned steps of hazard identification, exposure
assessnment, dose response assessnent and ri sk
characteri zation.

USDA has conpleted a risk assessnment on Sal nonell a

enteritidis in eggs and egg products which was our first

farmto-table quantitative mcrobial risk assessnent. This
was conpleted in June of 1998.
The risk assessnent is being used to develop a

strategy to address egg safety. |In fact, the President's
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Food Safety Council, which is conducting strategic planning
for food safety, will soon rel ease an action plan to inprove
food safety in the United States.

W are al so conducting a risk assessnent for E.

coli 0157:H7 in ground beef and carcass tri nm ngs.

Consistent with the farmto-tabl e approach, the exposure
assessnment addresses on-farm production to include
transportation, slaughter inputs from hide renoval to
carcass chilling, and product preparation fromgrinding to
consunpti on.

W have also entered into a cooperative agreenent
with Harvard University for a risk analysis of bovine
spongei f or m encephal opat hy, or BSE. And FDA and FSIS are
jointly carrying out a risk assessnment for Listeria

nonocyt ogenes in a variety of ready-to-eat foods.

So al though we prefer to the extent possible
guantitative risk assessnents, we also believe in risk
assessnment in the right proportions. That is, the |evel of
detail considered in a risk assessnent and included in a
ri sk characterization should be cormmensurate with the

i nportance of the problem Salnonella enteritidis, E. col

0157, Listeria and concerns relating to BSE all reflect

i mportant problens.
We also utilize risk analysis to depl oy our

val uabl e i nspection resources based on food safety risks.
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This risk base depl oynent fornms the basis for the HACCP-
based i nspection nodels project. For this project, in

vol unteer plants that slaughter young, healthy classes of
animals, industry conducts on-line carcass sorting
activities under FSIS oversight and verification. These new
i nspection activities enable us to concentrate on food
safety risks, whether they be visual or mcrobial.

Beyond the formal risk assessnents for nmjor
policy decisions, we have al so nade progress in inplenenting
various risk managenent strategies. Wen quantitative data
do not exist, we then base our regul atory managenent
strategies on qualitative data.

HACCP, the Hazard Analysis and Critical Control
Poi nt Systens, are a risk nmanagenent tool because they
enable the user to identify hazards that are reasonably
likely to occur and to develop a plan to prevent or control
the hazard. As nore quantitative risk assessnents are
conducted and hazards becone nore accurately characterized,
HACCP pl ans becone nore effective.

Ri ght now, we are in the final stages of
i npl enenting HACCP in nmeat and poultry plants. And HACCP is
being i nplenmented in other conmmodities, as well, such as
seaf ood. Perfornmance standards for pathogen reduction are
anot her risk managenent tool that we use today.

Al ong wi th mandat ory HACCP, we have in place
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pat hogen reducti on performance standards for Sal nonella that

sl aughter plants much neet. And we test products to ensure
t hat these standards are, in fact, net.

Such standards provide a basis for plants to
calibrate their process control neasures. So far, testing
i ndicates that plants are neeting the chall enges,

significantly reducing the preval ence of Sal nonella in many

raw products. Thus, this risk nmanagenent tool is working to
i nprove food safety.

And for the future, we will consider establishing
pat hogen reducti on perfornmance standards for other pathogens
of public health concern. An additional non-regulatory tool
is food safety education. For consuners, we have the "Fight

Bac" canpaign, the result of a public-private partnership
for food safety education begun as the result of the
President's Food Safety Initiative.

Food safety education is an inportant risk
managenent tool because everyone has a responsibility for
food safety. And consuners have an inportant role in
handl i ng, preparing and storing food properly to reduce the
ri sk of food-borne illness. |In fact, education is needed
all along the farmto-table chain.

The recent public health education activities

i ncl ude comruni cati ng the recomended hanburger cooki ng

tenperature of 160 degrees Fahrenheit and identification of
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meat color as an unreliable indicator of doneness.

So in closing, there are tangible benefits to
i ncluding food safety standards based on risk assessnent.
Anmong the nmany | ong-term benefits are inproving food safety,
mai nt ai ni ng and i nprovi ng consuner confidence in the safety
of the food supply, and facilitating trade. W would |ike
to see nore involvenent by the industry, consumer groups and
others interested in food safety risk assessnment to achi eve
sci ence-based food safety systens both here and abroad.

To mai ntain confidence in the safety of the food
supply and avoid the chaos that would result if we did not,
we nust see that science wins out of rhetoric; that science

gui des our food safety policies. By doing so, the consuner

will benefit fromthe food supply that is as safe as
possible. It will also facilitate the harnoni zation of food
safety standards and will in turn facilitate trade between

nations. Thank you very much

(Appl ause.)

DR. STERNER: Questions for Dr. Petersen? W are
schedul ed for a break due to the absence of Dr. Bolger. W
will break for 15 m nutes and reconvene in 15.

(Whereupon, a brief recess was taken.)

DR. STERNER. They say in sporting circles you
can't start the programw thout the players. And Dr. Angulo

was m ssing, but we have |located himand he is ready to
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speak. Fred is well known in veterinary circles for the
role that he plays at the CDC and investigating clinical
out breaks of mcrobial disease that affect humans.

Fred, I amnot going to bel abor your background or
your history since we don't have nmuch of the room |If you
will go ahead and get us started, we will stay on tine.

HUMAN HEALTH | MPACT FROM FOOD- BORNE DI SEASE
Dr. Fred Angul o

(Slide.)

DR. ANGULO As nobst of you saw in the risk
assessnments, nuch of the data that was provided in the risk
assessnment is through a new project that has been
establ i shed at CDC which is called the Food-borne D sease
Active Surveillance Network or FoodNet.

FoodNet is the primary food-borne disease
conponent of CDC s emerging infections program It was
established in 1995 within the EIP sites. And it is a
col | aborative effort between the participating state health
departnments, U S. Departnent of Agriculture Food Safety
| nspection Service and FDA

(Slide.)

Oh, if you would like nmore information including
t he annual summaries and descriptions about FoodNet, there
is a website that is available and we are happy to -- please

| et us know and we could provide the website to you at the
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end of the tal k, also.

In 1999, the FoodNet popul ation catchnent area is

28 mllion. W are happy to announce that we are adding a
ninth site. The ninth site will be in the west. And the
actual site will be announced tonorrow and will bring our
popul ation up to over 30 mllion persons within the

popul ati on cat chnent area.

(Slide.)

The primary objectives of FoodNet are to determ ne
nore precisely and to nonitor better the burden of food-
borne di seases and to determine -- secondarily, determ ne
the proportion of food-borne diseases which are attributable
to specific foods. W, therefore, see and are pleased to
play a role in risk assessnents because we see the data
generated wi thin FoodNet as being data essential to doing
precise risk assessnents.

Equal ly inportant, we see FoodNet as a platformto
nonitor the reduction of food-borne illness that m ght occur
when interventions have been put in place. W work very
closely with the USDA FSIS to nonitor the pathogen --
noni t or success through the pathogen reducti on and HACCP
pl an.

(Slide.)

FoodNet conducts active surveillance on seven

bacterial pathogens, one of which is Canpyl obacter. This
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active surveillance for Canpyl obacter is conducted by

visiting at least nonthly, but in nbst cases, weekly each of
the clinical |aboratories within the popul ati on catchnent
ar ea.
Presently, there is about 350 clinical
| aboratories. These |aboratories receive a stool sanple
froma person who is ill enough to seek care, a physician
concerned enough to gather a stool sanple and send it to the
clinical |aboratory, |aboratory test, and then we ascertain
the cases actively fromthose clinical |aboratories.
(Slide.)
This just shows the type of data that is
avai lable. This is fromthe annual report which is on the
web. And it shows the seasonal distribution of culture-
confirmed cases for the forenost comonly identified

bacterial pathogens, Canpyl obacter being the nost comonly

identified culture-confirned illness each nonth of the year
And you al so see the nmarked seasonal distribution of

Canpyl obacter whi ch has been di scussed.

(Slide.)

Si nce FoodNet has been in place since 1996, we can
begin to assess trends in food-borne illness. And this is
sone of the exciting data that we published in March of this
year in the MWR, and al so we published in collaboration

with FSI'S and report to Congress.
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And it is very subtle. You see the Salnonella in

the second bar there declined a very small proportion from
1996 through 1998. But because we have serotype-specific
data, we can explore within specific serotypes declines.
And to show you the anpunt of precision that is within

FoodNet, that small decline of Sal nobnella which we detected

inthe first three years of the project we believe is -- and

particularly when considering the reduction in Sal nonella

that is present in the slaughter sanpling through the
pat hogen reduction plan, they correlate -- those declines of

Sal nonel la correlate so closely that we believe this decline

in Salnonella is attributed to the -- in large part to

i nproved safety of neat and poultry.
(Slide.)
Equal ly exciting is a renmarkabl e decline in

Canpyl obacter and poultry-confirmed illness, nost preval ent

in California. This points out that had the risk assessnent
been done based on 1997 data, there would have been 25
percent nore illness. It also suggests that in 1999,
because this trend is appearing to continue into 1999, the
primary report of that trend will be published in the March
2000 MMAR
But the trend appears to be continuing in 1999.
And had the risk assessnent been done on 1999 dat a,

t here woul d have been probably an order of that magnitude
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decline in the outcone identified in the risk assessnent.
(Slide.)
Besi des ascertaining culture-confirnmed cases, we
ascertain -- the FoodNet personnel ascertain outcones of
t hose patients which include whether the patients were
hospitalized or not. And there has been sone m sstatenents

at the nmeeting that Canpyl obacter does not frequently result

in hospitalization.
In fact about ten percent -- there is actually 12

percent of persons with culture-confirnmed Canpyl obacter

infections are hospitalized. So relatively a | arge burden

of illness. W also ascertain deaths.
But all that -- this active case finding within
FoodNet is -- although giving enough precision to nonitor

trends over time which is quite exciting, the enhancenents
to the FoodNet are really what are novel. And these
enhancenents are the recognition that the burden of illness
caused by food-borne di seases, that the nunbers of people
that are sick in the community, illness in the genera
community is a reflection.

When we do surveillance only based upon cul ture-
confirmed cases at the top of the pyramd, we miss all the
peopl e who may be seeking care, but don't get a culture
collected or they get a culture collected, but it is not

tested for the pathogen that caused their illness, etcetera.
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Any break in the chain of these events will cause the
person to not be culture-confirned.

Vel l, the beauty of FoodNet is that we are doing
surveys and studies in all of these chains of events to

identify what the loss in reporting is of each of the steps

and that these surveys are very robust relatively. 1In terns
of, for instance -- it's on the next slide.
(Slide.)

For instance, we are doing a popul ati on survey.
The popul ation survey is inits third cycle. 1In each of the
cycles, there has been al nost 10,000 persons intervi ewed.

W are interviewi ng 150 people per nonth in each of the
sites and with nine sites comng on-line. Over 1,000 people
are interviewed a nonth.

Those people are interviewed and asked had t hey
had diarrhea in the | ast week -- excuse nme, in the [|ast
nonth. |If they had diarrhea, they are asked if they
submtted a stool sanple, etcetera. So we begin to get
i nformati on about the preval ence of diarrhea in the
popul ati on and peopl e seeking care, etcetera, and to begin
to understand what is happening at the bottom of the
pyram d.

Equal Iy robust is a survey of physicians that we
did. W surveyed 5,000 physicians in the FoodNet sites

whi ch was close to one-third of all physicians in private --
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that handl ed patients that see -- that see patients with a
diarrheal illness. And although the response rate fromthe
physi ci ans survey was only 67 percent, it is a remarkably
hi gh response rate for a physician survey. And we have
information fromthe physician survey about how frequently
physi ci ans culture patients who seek care.

(Slide.)

And we al so survey on an annual basis, but in
detail, every two years each of the |aboratories within the
FoodNet sites to see whether their culture practices are
changi ng from year-to-year

(Slide.)

The exciting piece of this, besides the FoodNet
being used as a platformto nonitor -- actively nmonitor in a
consi stent and conprehensi ve manner cul ture-confirnmed
illness, we can estinmate what is happening at the bottom of
the pyramid. And this was published in Septenber of 1999 --
the first author is Paul Meade -- in CDC s Energing
| nf ecti ous Di sease Journal which is avail able on-1ine and

copies of which of this article | have at the table at the

back.

These are the new estinmates and we believe the
nost precise, to-date estinates of food-borne illness in the
United States. W believe that there are 76 mllion
i nfections each year in food-borne illnesses. These are
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i nfections due to contam nated foods.

And so previous statenents of a one in a ten risk
of food-borne illness appeared to be -- well, we don't -- we
perceive a greater risk than had previously stated. And it
al so points out the nunbers of hospitalizations. This is
not all mld illness, although nmuch of it is self-limting
illness, and the nunbers of deaths that we attribute to
f ood.

And these estimates actually denonstrate that the
risk of cases is somewhat higher than previous risks, but
t he nunber of deaths are | ower than previous risks --
previ ous estinates.

(Slide.)

This is item zed in the paper that | nentioned

that is available at the back. But these are the nunbers of

-- these are the nost commpn food-borne illnesses with a
known etiology. So the estimate of 76 mllion includes even
an estimate for, we believe, food-borne illness that we have

-- public health has not even identified the pathogen yet.
So about two-thirds of the 76 million infections are
actually unidentified pathogens.

But then anongst the known pathogens, these are
the ten -- these are the nost conmon known pat hogens just to
point out that in ternms of illness anbngst the known

pat hogens, Canpyl obacter causes 14 percent of the food-borne
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il ness anpbngst the known pathogens. Sal nonella accounts

for |l ess, ten percent.
But then as you | ook at the nunmber of deaths to

point out the -- to reiterate the severity of Sal nonella

i nfections, Salnonella accounts for 30 percent of the deaths

associated wth food-borne di seases. And Canpyl obacter,

al t hough not an insignificant nunber -- 100 deaths are

attributed to Canpyl obacter each year, 99 deaths. That is

only five percent of the total deaths.

(Slide.)

Al so interesting, just an aside, is these are the
nost commonly identified food-borne pathogens. And so
germane to our discussion here is you can begin to say,
wel |, which of these pathogens can carry resistant
determ nants through the food supply. And, therefore, it

poi nts out the need to focus on Canpyl obacter and Sal nonel |l a

in particular, and al so perhaps sone ot her pathogens.

But Sal nonel | a and Canpyl obacter are clearly the

ones to nonitor closely for the transm ssion of resistant
determ nants through the food supply because we believe that

Canpyl obacter and Sal nonella is seldomtransnmtted person to

person and is largely transmtted through the food supply.
So if anybody would |ike additional information
about FoodNet, the web page is available. And please take a

nonent, if you like, to pick up the article published in the
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Energing I nfectious Di seases which provides the estinmates of
food-borne illness in the United States.

(Appl ause.)

DR. STERNER. Are there questions for Dr. Angul 0?

Thank you, Fred. Qur next presenter is going to deal with
f ood- borne resistant pathogens. Dr. denn Mrris graduated
fromRi ce University in Houston, Texas with a bachel or of
arts in 1973. He received his MD. degree, magna cum | aude
in 1997.

And from 1989 until the present, he has been
enpl oyed at the University of Maryl and Medi cal School where
he currently serves as the Chief of the Infectious D seases
Service and is the head of the Departnent of Epidem ol ogy
and Medicine. Dr. Morris.

HUMAN HEALTH | MPACT OF RESI STANT FOCD- BORNE DI SEASE
J. denn Mrris, Jr., MD.

DR. MORRIS: Thank you. It is a pleasure to be
here. And if | can nake the contraption up here work, |
shoul d be in business. | amgoing to need your help.

(Slide.)

| just sort of wanted to follow up on what Fred
presented. Basically, Fred gave the overall data on
i nci dence of food-borne disease in the country based on the
FoodNet estimates. And | woul d enphasi ze, the FoodNet

database is really a fabul ous dat abase whi ch has noved us
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forward substantively in our understanding of the occurrence
of food-borne disease within this country.

| sort of saw ny role as trying to | ook
specifically at the issue of resistant pathogens and sort of
aski ng the question, what happens -- what is the human
health inmpact if you are dealing with a resistant
m croorgani sm as opposed to one that is sensitive to the
standard conpl enment of antibiotics.

(Slide.)

The primary areas of concern are two-fold. First
of all, there are concerns related to the direct
transm ssion of resistant pathogenic m croorganisns to

humans. I n other words, resistant Canpyl obacter, resistant

Sal nonella. And, again, | would focus on those two based on

the data that Fred has shown and other data froma variety
of sources suggesting that those are the major causes of
human heal th probl ens associated with food-borne disease.

This is not to say that there are not substantive
probl ens with other pathogens. But at |least as an initial
poi nt of focus, these two appear to be a not unreasonabl e
starting point.

| woul d enphasi ze, however, that there is also a
second issue which relates to the transm ssion of genetic
material or resistance chains to colonizing mcrobial flora.

The concept here is that rather than -- or, you know, in
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the first instance, you are tal ki ng about a pathogen that
can directly cause illness in humans.

In the second instance, you are tal king about a
m croorgani smwhich nmay carry a resistance chain which in
and of itself may not cause illness in the patient at that
point in time, but has the potential of introducing that
resi stance chain into the mcrobial flora of the patient.

And, again, keep in mnd that we as humans are covered

with, filled with bacteria. W have a very intricate
mcrobial flora. And this mcrobial flora becones extrenely
i nportant when you begin to tal k about i nmunosuppressed
patients and particularly patients who undergo transpl ants,
organ transpl ants, bone marrow transplants or intensive
chenot her apy.

What you becone infected with when you are
i mmunosuppressed as a patient is what you are col oni zed
with. And so consequently, you are colonizing flora. And
the resi stance status of your colonizing flora becones an
extrenely inportant elenent in terns of your risk when
under goi ng subsequent procedures designed to cause
i mrunosuppr essi on.

And | think the two m croorgani sns that have been

the focus of concern in this category would be the

enterococci. And there are potential concerns really to E.
coli and other enterobacteria. E. c. -- again, the data in
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these areas are very poor, actually virtually non-existent.
But | think these are areas that need to be kept in m nd,
particularly in the context of the increasing |evels of
antimcrobial resistance we are seeing in hospitals
t hroughout the United States.
(Slide.)

If we focus specifically on Sal nonella and

Canpyl obacter, the problens of antimcrobial resistance are

initially related to failure of therapy. In other words, if
you have a serious infection and, as Fred has pointed out,
serious infections with these m croorgani sns do occur,

particularly with Sal nonella, and you have a resistant

organismor nulti-resistant organism then that organismis
not going to respond to therapy.

DT104s have attracted a great deal of attention as
you all are well aware. These basically are strains that
conbi ne resi stance to anpicillin, chloranphenicol,
streptomycin, sulfonam des and tetracycline. And there are
suggestions of increased norbidity and nortality associ ated
with infections of these strains.

Agai n, sone of these data are difficult to
interpret because it is hard to sort out cause and effect
rel ati onshi ps. But nonethel ess, there are data suggesting
that these strains do cause nore severe illness or have the

potential for being associated with higher |evels of
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norbidity and nortality.

| think froma straight clinical standpoint --
and, again, speaking as a clinician who sees patients on a
regul ar basis -- the suggestions of decreased qui nol one
susceptibility are probably of even greater concern. And,
again, | would hope that nany of you have seen the recent
article that appeared in the New Engl and Journal of Medicine
on Novenber 4th relating to the Dani sh outbreak of strains
whi ch showed a decreased qui nol one susceptibility.

And their comment that these -- the patients who
were infected with these strains, despite the fact that
these strains were technically susceptible to G profloxacin
that there was a "lack of clinical effect” of the
gui nol ones.

| woul d enphasi ze the inportance of this because,
again, froma clinical standpoint, the quinol ones are our

primary drug in ternms of managenent of Sal nonell a.

Sal nonella is -- can be a very devastating infection,

particularly in the very young and the very old. It
frequently infects endothelial surfaces.
The qui nol ones have in many ways been mracle

drugs with Sal nonella. They show excellent cure rates.

They penetrate into areas where you don't get good
penetration with other drugs. And clearly the drug of

choi ce for dissem nated Sal nonell osis are the quinol ones.
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In that sense, the DT104s are of concern. But you
are not necessarily dealing with the drug of choice. Wen
you begin to deal with decreased qui nol one susceptibility,
particularly when conbined with strains that carry the DT104
resi stance pattern, you have a very significant clinica
probl em because you are beginning to | ose your drug of

choice. And, again, Salnonella infections can be very

severe and life-threatening.
(Slide.)

In terns of Canpyl obacter, again, quinolone

resistance, | think at this point there is good
docunentation that there are increasing problens with

gui nol one resi stance in Canpyl obacter. Available data

suggests that quinolone-resistant strains result in a | onger
duration of diarrhea. Data out of M nnesota, sone of the
FoodNet data, you do get several days of increased diarrhea
illness.

However, we really don't have a good handl e on
sone of the other health inpacts. As Fred has pointed out,

Canpyl obacter is not always an innocuous di sease. And,

again, our reporting systens are probably skewed to the nore
severe end of the spectrum But nonethel ess, you do see a
substantive hospitalization rate.

And there are good data suggesting that an

i mmunoconprom sed host, particularly patients with AlDS,
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Canpyl obacter can be a very severe illness. And in those

patients, |loss of the quinolones may becone a very inportant
factor. Again, speaking to soneone who sees AIDS patients,
| am very concerned about this ongoing difficulty and the
specter of decreasing availability of quinolones as a first-

line therapy for patients with di ssem nated Canpyl obact er

i nfections.

| would al so raise the question about the Guillain
Barre syndrone rates. As you are aware, the predom nant
| ong-term sequel ae and by far the nost serious |ong-term

sequel ae of Canpyl obacter infections is Guillain Barre

syndrome. And at this point in tine, we don't have a good
feel for what is going to happen if we |ose our primary

t her apeuti ¢ agent agai nst Canpyl obacter in ternms of ongoing

rates of GBS.

So we really don't have any data on these ot her
health inmpacts. But | think that these are clearly areas
that need to be | ooked at because they may nake a profound
difference in the way in which we deal with these data.

(Slide.)

O her issues, there are suggestions that resistant
strains may have increased virulence. Again, it is
difficult to tease out the effect of increased virul ence,

i ncreased nunbers of hospitalization versus various types of

reporting bias. But this had been suggested.
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There are also issues relating to increased
transmssibility of these agents, particularly in
association with prior antimcrobial use. And it is very
clear that if you perturb soneone's colonic flora with prior
antibiotics, it, you know, sets themup for infection with a
multi-resistant strain.

And there are even suggestions that the infectious
dose nmay be dropped, again, in the setting of prior
perturbation of the colonic flora with antim crobial agents
whi ch is not an uncomon circunstance these days. |f you go
to your physician, you may well get an antibiotic for
sonething and that may well set you up for subsequent
i nfection.

(Slide.)

In terms of introduction of resistance chains,

thi nk nost of the focus there has been on the enterococci,

particularly on the resistance to vanconycin, VRE

vancomycin resistant enterococci. | would enphasize the

concept that | nmentioned earlier is that the col oni zing
strains, the strains with which you were col onized in your
intestinal tract are the strains with which you becone
subsequent |y infected.

And, again, we have shown this in several studies,
followi ng patients longitudinally. Once you are infected

with a VRE strain, you basically are infected with that
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strain for life. The nunbers may drop to | ow detectable
| evels. But if you are subjected to antibiotics or
chenot herapy, that strain will re-energe.

And if in turn you were at a severely
i mmunoconprom sed state, that strain which my be
untreatable with currently available antibiotics nay well be
t he cause of your demise. So you really don't want to
i ntroduce resistance chains into the colonizing flora in
patients.

| would also note that there have now been severa
studi es pointing out the significant cost associated with

vancomyci n-resi stant enterococci versus vanconycin-sensitive

enterococci. Estimates vary w dely, anywhere from severa

t housand dol lars up to $90, 000. 00 or $100, 000. 00 per case.

So vanconyci n-resi stant enterococci is a substantive

concern.
(Slide.)
Now, | will say that in this country, we have had

substantive problens wi th vancomycin-resistant enterococci.

Thi s happens to be our own home-grown problemin University
Hospital in Baltinmore. And it is a substantive problemwth
deat hs associ at ed.

Now, of course, the thing in the United States is
that we have not used the vanconycin anal ogues in ani mal

feeds. And so consequently, this appears to be, speaking as
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a physician, of our own doing associated with our heavy use
of vanconycin in the hospital setting.

Nonet hel ess, | think there are increasingly
convincing data com ng out of Europe that there can indeed
be introduction of vancomycin resistance chains through the
food supply and, again, denobnstrating that these are
possi bl e transm ssion routes.

| think the other point that | would nake with
these is, again, the concept of endemcity. Wat has
happened in the United States is that VRE has becone endenic
in patient populations. W are finding that 20 to 25
percent of all hospitalized patients carry VRE in their
intestinal tract.

Agai n, for nost of these patients, these are
i nnocuous col oni zations. They don't cause any problem
But, again, if you have got a patient with VRE who you
subsequently try to do a bone marrow transpl ant on, they are
at substantive risk that they will devel op VRE bacterem a.

You get to the concept of thresholds on this. And
ny sense in watching the VRE epidem c progress -- and,
again, it truly has been an epidem c which has progressed
over the past decade -- is that it is very difficult to set
a lower threshold; that once you begin to see the genes
i ntroduced into human popul ations, these will be anplified

by use of drugs in humans.
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And so the key factor is not introducing the gene

into human popul ations in the first place because, again, |

can tell you that we as physicians will be using these drugs
when we have to. And when we do, then we will get
anplification and we will end up with the type of situation

that we currently have with vanconyci n-resi stant enterococci

in this country.

(Slide.)

The resistance to quinupristin and dal fopristin I
think is probably one of the major concerns right at the
nonent. Again, as you are aware, this is a drug, anal ogues
of which have been widely used in agriculture. There is a
high rate of resistance in agricultural isolates. W have
found a low rate of resistance in humans. Actually, there
have been several studies which have docunented this.

And | think the real question, and it is going to
be an interesting natural experinment if you will, will be to
see with the current introduction of Sinersid as a drug for
human use within the past several weeks, whether we will see
an anplification cycle in people of these genes and of these
resistant strains that we are finding at very lowlevels in
terms of colonization in humans at the present tine.

| can tell you, there has been very aggressive
pronoting of Sinersid as a drug in this country. And so

there is likely to be fairly heavy clinical use. And,
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again, | think this -- at least on the part of the
physicians. And | think, again, it is going to be
interesting to see what happens given the |ow | evel of
resi stance that we know is already present in the human
popul ati on.

The gram negative m croorgani sns, again, as |
said, there are no data. These are obviously areas of
concern. Again, | can tell you, since | spend a fair anount
of time watching |l evels of resistance within hospitals,
there are substantive increases in resistance |levels in gram
negative m croorgani sns within hospitals.

Probably nost of this is driven by physician use
of antimcrobial agents. But | think there needs to be sone
awar eness that there may al so be sone transfer of genes
bet ween ani mal and human popul ations which at |east need to
be thought of or |ooked at nore cl osely.

(Slide.)

So to summarize, in terns of the inpact of
resi stant m croorgani sns, there are two routes that would
appear to be a major concern: the direct transm ssion of
resi stant pathogeni c m croorgani sns and, secondly, the
transm ssion of genetic material or resistance genes to
col oni zing mcrobial flora.

There is a clear health inpact associated with

resistant strains. But at the sane tine, as has been
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repeatedly said, there are substantive data gaps and there
is a clear need for further quantitative data and further
nodeling in these areas. Thank you.

(Appl ause.)

DR. STERNER. Questions for Dr. Mirrris? Please go
to the m crophone.

VR. : Just a couple of points. Do you
think -- you gave nice exanples of the physician-driven
vancomycin resistance. Right? And | just wonder if another
illustration of that mght be if you | ook around at
different countries in the world who don't use vanconycin as

much as here, who don't use treatnent of Canpyl obacter early

on, they have nuch | ess resistance problem And I think we
have to be careful not to blane the animals too nmuch or put
t he bl anme on our own door st ep.

For exanple, the use of gentamcin for 30 years in
ani mal s has produced no resistant strains in nman at all that
we have found at present, although the use again may sel ect
for those resistant strains later on. So | just wondered if
you | ook around geographically, if you think it confirns the
hypot hesi s t hat physicians do have quite a lot to do with
this.

DR MORRIS: | think there is absolutely no
guestion speaking as a physician that physicians play a very

substantive role in devel opnent of antimcrobial use in
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human popul ations. | think, however, there is the issue
bot h of the ongoi ng physician use of these drugs and the
potential introduction of resistance chains in the human
popul ati ons where within which there can then be subsequent
anplification.

There is no question that physicians in this
country through their antimcrobial use practices anplify
resi stance. The question is can we change that. | can tel
you, having been very active with CDC prograns related to
judi cious use of antimcrobials, being very active in our
hospital in trying to restrict antimcrobial use, | would
| ove to tell you that we are going to be able to
successfully change the prescribing practices of physicians
inthis country. But | can't.

| can tell you that all of the efforts we've nade
to date to try to nmake a substantive inpact in the
prescribing practices of physicians have not worked that
well. And so | think there needs to be a recognition that
while, you know, we may not like it, there is, indeed, going
to be anplification once genes are present in the hunman
popul ation. And that anplification is clearly going to be

driven by human use of antimcrobial agents.

But | think that -- when you are tal ki ng about
ri sk assessnent and about threshold levels, |I think it has
to be recognized that there will be that anplification
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pattern.

VR. . Could you explain further your
concern for Guillain Barre and fl uoroqui nol one resi stance,
what that connection m ght be?

DR MORRIS: As | said, this is extrenely -- you
know, these things are extremely specul ative in that one of
the -- Guillain Barre appears to be basically an
i mrunol ogi cal ly nedi ated response to infection with specific

strains of Canpyl obacter. The question is whether early

treatment of Canpyl obacter mght in some way abort that

response or mght have sone inpact on Guillain Barre.

This is entirely, conpletely speculative. | have
no idea. But | think again, if you were beginning to | ook
at health inpacts to design risk assessnment nodels, | think
there needs to be a recognition that the |ack of an

effective first-line drug agai nst Canpyl obacter may have an

i npact further downstream on | ong-term sequel ae.
And | think, again, if you | ook at the nedi cal

i npact of Canpyl obacter, by far the greatest costs are

associated with Guillain Barre as opposed to the acute

di arrheal episodes. | amnot saying there is any
association. | amsinply saying if you think about what
needs to go into a nodeling process, that don't forget the
downst ream sequel ae and the possible inpact of the | ack of

an i medi ate, effective, first-line drug.
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Now, again, erythromycin is available. But the
gui nol ones have been awfully nice. And at least at this
point intime, | would say that by far the standard practice
pattern is to use the quinol ones.

DR STERNER  Davi d?

VR. . Gdenn, that was a very nice talk.

| would just |like to provide sonme followup on your conment
that our efforts to influence human physician prescribing
practices haven't worked that well. See, this is actually a
very conplicated area as you may know. There is out-patient
and in-patient and different specialties. It is kind of
| i ke saying drugs on the farm You know, | nean, there is
just such great variation.

We have had chal l enges particularly in the
hospital prescribing practices. But we are in the process
of learning how to influence the primary care prescribing
practices. And we have a nunber of intervention projects
that are starting to show benefit. W had a workshop of
these projects -- well, primary investigators of these
projects in June. And a report of this workshop is going to
appear in the Anmerican Journal of Public Health.

So this is difficult. It involves patient
educati on, behavior of the physicians and ot her paraneters.

But we are actually starting to learn howto do it.

DR MORRIS: | concur. And, again, there is sone
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beauti ful work being done in trying to change physician
practices. Nonetheless, if you are tal king about a risk
assessnment nodel for today, | think it has to be recognized
that there is an inevitable physician anplification
conponent of it.

| sincerely hope that ten years from now, the
i npact of that physician anplification will be substantively
| ess. And, again, we are actively working on that and |
know a nunber of centers are. But for right now and
probably for the next three to four to five years, it nust
be recogni zed that the physician anplification conponent is
unfortunately, and | enphasize unfortunately, an inevitable
conponent of any type of nodeling that you do.

DR. STERNER. Thank you, Dr. Mrris. It is always
reassuring as a veterinarian to hear the words to the effect
of , "Physician, heal thyself."

Qur next speaker it mght said has a history of
pr of essi onal parapetic peregrination, or nore properly
interpreted, that neans that his resunme | ooks as if he
wasn't able to hold a steady professional job.

(Laughter.)

Wl Heuston is a veterinary epi dem ol ogi st
experienced in risk assessnent, risk managenent, risk
comuni cation in industry, governnment and academi a. And |

m ght add on a personal note for those of you who have
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concerns over the transm ssi bl e spongeiform
encephal opat hi es, that he was one of the visionary people
who probably 12 years ago now was on a conmittee that saw
fit to keep that problemfromrearing its ugly head here in
the United States and the devastating inpact that it would
have had on the cattle business in the United States and
Canada. Wth that, WII, I will introduce you to tal k about
risk assessnent. Put it all together.

| NTERPRETI NG AND WVEI GHI NG RI SK

WIIl Hueston, D. V.M

DR. HUESTON. M challenge, | would like you to
note first ny challenge is to tal k about risk nanagenent.
And | amgoing to speak to you, in fact, as an ex-risk
manager. So | have donned the appropriate apparel. | have
ny dark suit, white shirt and power tie.

(Laughter.)

The challenge is that | amgoing to try to put
nyself in the position, in fact -- | use Steve Sundl of as an
exanple -- as the risk nmanager that nust consider the
information that is put forward and and nake the deci sions
or recommendations for regulatory action.

| would Iike to start by giving you a little
clarification, Politics 101. Now, there are actually two
types of risk assessnents that are ongoing for every

deci sion or every regulatory issue. There is a scientific
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ri sk assessnent and then there is a politic risk assessnent.

So what happens is the | ower down you get into an

organi zati on, the nore science becones inportant and touted.
The hi gher you get into an organi zation, the nore inportant
politics. So in the United States at our top tier are al
political appointees. And don't ever kid yourself that
politics aren't taken into the equation for making
deci si ons.

At the sane tinme, the governnent has excell ent
scientists. And the scientists at the other end of the
spectrum are doi ng sone very good and sone very cl ear
science. Now, in the mddle rests the position of the risk
manager who nust manage both the political risks and the
scientific risks.

| want to give you then ten or 12 points or
bullets to take away about the challenge of risk nmanagenent.

And these are WI| Hueston's personal opinions based on ny
personal experience and pl ease take them as such.

Nunber one, the risk manager nust bal ance science
and politics. Let's start with the science part. | think
it isvery -- it is noble. It is appropriate to say that
policy making nust be science-based. Do not kid yourself
for one nonent that there are not politics in science.

If we take the sane set of data and ten

scientists, we are very likely to get nultiple, if not ten,
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different interpretations of the data. | think it was

poi nted out yesterday, this is one of the advantages and
benefits of the scientific nethod, the conjecture and
refutation, the argunentation that ultimately we hope | eads
to the best concl usion.

Secondly, this concept of mxing in the politics
is all about who stands to win and who stands to | ose, and
recogni ze that wherever two or nore people are gathered
together, there are politics. And decisions in the end are
not necessarily predicated on their relative inportance in
terms of risk to the United States. And | need not go very
far with discussing cigarettes and human health to make t hat
point in terns of regul atory decision-naking.

We add for the risk manager the chall engi ng of
addi ng a nodi cum of common sense which is practicality in
econom cs. The nost scientifically sound risk nanagenent
strategy is worthless if conpliance is low, a |lesson
painfully learned in sone of our recent public health
i ssues.

Poi nt nunmber two, risk analysis is a tool. And i
firmy believe that risk analysis is a tool to support
rational decision-nmaking in the face of uncertainty. Now,
this risk analysis tool incorporates hazard identification,
ri sk assessnent, risk managenent and ri sk communi cati on.

The critical first step as enphasized | think
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yesterday by Louise Kelly, the critical first step is
clarifying the question. O ten overlooked is the inportance
of clarifying the question. The interpretations of the
results can only be done in the context of the question that
was asked.

Now, nextly -- next, the question itself may limt
the need for the inplenentation of this risk analysis
paradigm W may, in fact, ask what are the hazards al one
or ask in the case -- part of the case of the situation we
are currently describing what are the consequences.

As well, and just a reality check for you, because
of the involvenent of politics and risk analysis, there are
occasions in which political decisions are nade. And the
risk anal ysts are asked to put together a risk assessnent to
justify a political decision that has already been made.

Now, | amnot trying to say in any way, shape or
formthat the scientists that are involved in these agencies
are biased. | amjust giving you a reality check on what
actual |y happens at tines.

Poi nt number three, the risk assessnent or risk
anal ysis process is far nore inportant than the final
out put, probability or nunbers. So the beauty of this
concept or this paradigmis the process. It is a |ogical
approach to organi zing data, available information to taking

i nputs through processes to outcones in a systematic way.
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And the many benefits of risk analysis include
identification of data gaps, detailing of assunptions, the
redi stribution of resources in terns of risk managenent
potentially, and the targeting of educational priorities.

Poi nt number four, risk conmunication is far nore
than sinply sharing the results. Ri sk conmunication neans
at its heart the involvenent of all of those potentially
affected parties in the entire risk analysis process.

Now, | would like to clarify sone points that were
maybe perhaps m scomuni cated yesterday from ny persona
perspective. The risk analyst nust solicit information from
both the scientists and the stakehol ders.

And | think one of the great advantages of risk
analysis, in fact, is that as one begins to clarify the
hazards, hazard identification in and of itself is one area
in which we have the greatest anpunt of expertise and the
wi dest popul ati on. In other words, every American
considers hinself an expert in hazard identification.

At the sanme tine, if we involve the stakehol ders,
as well as the scientists, in the process of hazard
i dentification, nodel devel opnent, identification of data
sets, they gain greater buy-in and the ultinmate product or
process of risk assessnment gains additional credibility.

At the end, we need nbst to avoid what | have

heard called the "dad fallacy.” And that is you do your
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analysis in private, in secret. You decide on your
regul at ory approach or your risk nmanagenent approach. You
announce your approach and you hold up the risk assessnent
as your justification. To nme, that is an abuse of the
process.

Poi nt nunber five, a systens approach or a pat hway
anal ysis supports risk nmanagenent. So as a forner risk
manager, it was very critical for nme to be able to
differenti ate between the options and a pat hway anal ysi s
that allows then not only an evaluation of the magnitude of
various inpacts -- of various inputs, but also allows the
eval uation of their effect on the outcone of concern.

As was presented in this risk assessnment, a very
interesting use of these spider diagrans, sensitivity
anal ysis, and that can be used very effectively froma risk
manager's point of viewto look at the relative inpact of
different strategies of risk managenent on the final
out cone.

At the sane time, risk analysis can help us to
identify the attributable fraction. |In other words, that
part of the risk that can be attributed to specific
practices. Qur ultinmate decision my want to incorporate
t hat because we may want to target those behaviors or those
actions that have the greatest contribution.

At the sane time, the reality check is as just was
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el oquently presented and di scussed by Genn. And that is
the chal |l enge that sone of the risk managenent procedures
that one mght -- options that one mght lay out in the idea
situation may not be available to us because the popul ation
and the risk -- the change in risk behaviors cannot be
acconpl i shed.

Poi nt number six, evaluation of one risk cannot be
acconplished in a vacuum W need to develop holistic
approaches. Back when | was studyi ng physics, about the
only thing | remenber from physics is a concept that says
for every action, there is an equal but opposite reaction.
And an actual fact in the world in which we live and the
ecol ogy of the world in which we live, to take an action has
inplications in other areas.

And one of our challenges in doing -- as risk
analysts is to begin to incorporate this into a holistic
approach to risk analysis. W mnust consider the inpacts of
proposed ri sk nmanagenent on ot her risks.

An interesting exanple, the DPT vacci ne.

Corporate America nade a risk -- an econom c risk assessnent
that said that the risk of a lawsuit for the sequel ae to DPT
vacci ne was greater than the benefit, the profit that they
made fromselling the vaccine. It led to in a sense at one
point if | understand it correctly the lack of a conpany to

produce the vaccine. W ended up comng with a risk
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managenent strategy to address those concerns to get the
vacci ne back into place to neet the public health need.

Poi nt number seven, effective risk nanagenent nust
consi der econonics, cost effectiveness and practicality.
Now, | realize -- and this norning was presented | think
sonme very inportant concepts. |If you followthe
| egislation, it is very clearly stated in the |egislation as
it regards the evaluation of sone risks, that benefits
cannot be consi dered.

| al so recogni ze that one area of -- let's see,
won't use the word, "friction" -- of difference between the
way in which the U S. Departnent of Agriculture eval uates
risks or inplenments risk analysis and the way in which the
human heal th services has inplenented risk analysis is the
guestion of whether or not econom cs are incorporated in the
ri sk anal ysi s.

In the human health side, the public health side,
we tend to shy away and say that we cannot put a value on a
human life. W cannot translate a human life into a val ue.

| would contend that, in fact, we do that on a daily basis.

W may feel nore confortable to suggest or to say let's
| ook at the public health neasures that have the greatest
impact in reducing illness or length of illness or nunber of
deat hs. But nuch of that translates very clearly into

econoni cs.
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W have finite resources for public health.
Therefore, we nmust | ook at the opportunity cost. In other
wor ds, what are we not doing if we put nore noney into a
ri sk managenent strategy.

At the same tine, we need to reiterate that the
nost | ogical and ideal solution may not be the nost
effective. Again, we can't rely, if you will, on scientists
al one. W have the issues of sociology, of behavior. Now,
a lesson that | learned quite painfully is that regul ation
al one does not acconplish risk mtigation.

If you would |i ke proof for that, then drive hone
with me tonight on the Beltway at 4:30, a beltway on which
the speed imt is 55 mles an hour. And | would argue, and
anyone who lives in the D.C. area, that if you drive 55
mles per hour, | think that you are probably at a greater
risk than if you drive sonmewhere between 65 and 70.

| would Iike also to end this risk nanagenent --
in the challenge of risk nanagenent to point out and to
enphasi ze the very difficult position in which the Food and
Drug Adm nistration finds itself. | have great enpathy.

| think of all the federal agencies w th which
have had experience, the Food and Drug Administration is in
t he uni que position of having the greatest nunbers of
unfunded mandates and the | east increase in terns of their

budget while at the same tine carrying with themthe
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greatest inpression of being the bad guys. So it is a real
chal l enge for ny colleagues in FDA | think.

Poi nt nunber eight, reasonable and acceptable risk
are fluid concepts and they vary according to a couple of --
a nunber of factors. So we have al ready established or we
di scussed the chall enge of defining safe. Safe is a
subjective term | would not get concurrence in this room
on a definition of safety. Safe is a subjective term

At the same tinme, zero risk is unachievable.

There is no zero risk. W face the challenge that we have
prostulitized, if you will, that zero risk is achievable
when, in fact, it is not. So the concept of safety and the
reasonabl e or acceptable or tolerable risk are as nmuch tied
to a nunmber of very human concerns |ike the outrage factor,
the fear of the unknown, the question of whether or not a
consuner has a choi ce.

Now, it also cannot -- risk cannot totally be
defined as a mathematical entity. And | just want to share
one snall anecdote that inpressed ne with this. | was in a
nmeeting in Paris, an international neeting in which we were
tal ki ng about food safety at the farmlevel. And there were
several presentations fromthe U S. about farmto-table risk
assessnment and the inpact of the farmand the discussion of
the potential carry-over risks of m crobiol ogical

cont am nati on
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During the discussion period, a Frenchman stood up

and very inpassionately said, "You Anericans have forgotten

what the jois de vie is all about. | want to eat ny raw
cheese. | want to drink unpasteurized mlk. And | am
willing to take the additional risk so that | nay enjoy
life."

W need to be very careful to recognize, in fact,
that different cultures and different backgrounds and
different personalities define safety differently. The
chal l enge then of the risk nanager, not to discrimnate.

Poi nt number nine, risk analysis is a dynam c
process. It is not static. It is forever changing with new
data. In fact, the docunent that was presented to you two,
three, what, |ess than a week ago has al ready changed
because this nmeeting will stinulate new data. And new i deas
are comng to the people participating in this neeting. It
is not a static situation.

If the risk managenent is successful, then -- in
dealing with one of the contributors to risk, then sonething
el se will becone nore inportant.

Now, point nunber ten, the key to credi ble and
effective risk analysis is trust, T-R U ST, trust. And
trust is built over tinme. And trust depends on openness and
i nvol vement. And trust is built first and forenpost on the

ability to listen.
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It is interesting -- it can be very interesting
that -- it is interesting to note that a good risk analysis
in and of itself reduces risk. It reduces risk because of
the increased education. |In fact, sonme of the greatest risk
managenment successes | experienced were situations in which
we had sufficiently anal yzed risks and invol ved
st akehol ders, that the stakehol ders took actions w thout the
necessitating for regul ation.

Regul atory action is a very expensive, a very sl ow
and a not very effective neans for managing risk. W do not
have a conpliance force |arge enough in the United States to
ensure 100 percent conpliance with any regulation. So if
one can achi eve buy-in and trust and participation, then one
may often acconplish greater risk managenent, in fact,
sinply in the process of doing risk analysis.

Poi nt number 11, risk analysis presents -- risk
analysis in the mcrobial field presents sone new
chal l enges. One cannot automatically take our toxicologic
ri sk analysis and other risk anal ysis nodels and sinply
transpose those onto microbi ol ogical risk assessnent.

| think as Dick Wiiting pointed out very nicely,
this mcrobiological risk assessnent is a brand new and
interesting area. It is also an area in which we are going
to have to struggle with challenges that what is the risk

manager's role in factoring in the -- for instance, the
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tenperature abuse of the consuner. So what does -- where
does the governnment's responsibility and industry's
responsibility and the consuner's responsibility begin? A
very difficult question.

Vell, lastly -- or just before | reiterate in sone
of ny points, | would like to nake one other. | would like
to make a plea. And this is a plea for a unified approach.

I nterestingly enough, | believe that down deep, we all
share the sane goal. W are all consuners. | don't believe
that there is industry out there or businessnmen out there
that consciously want to produce a product that harnms human
heal t h.

| would also like to extend this plea in terns of
the public health community. | ama veterinarian. | firmy
believe that everything | do as a veterinarian | do because
of public health. And there are great opportunities |
believe for increased collaboration. There is no place in
risk analysis for differentiating between good guys and bad
guys, for incorporating finger-pointing and for deneaning
our colleagues. That isn't going to help us achieve
credi bl e risk anal yses.

Al right. Let me reinforce then the points.

Poi nt number one, the risk manager nust bal ance sci ence and
politics. Point nunber two, risk analysis is a tool. It

supports rational decision-naking in the face of
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uncertainty. Point nunber three, risk assessnent and ri sk
anal ysis are a process. The process is nore inportant than
the final output, probabilities or nunber.

Poi nt number four, risk conmunication is far nore
than sinply sharing the results. It neans and requires the
i nvol venent of stakeholders in the entire process. Point
nunber five, a systens approach, a pathways anal ysis
supports the risk manager and ri sk managenent deci sions.

Poi nt number six, evaluation of one risk cannot be
acconplished in an absolute and total vacuum W nust | ook
to bring about or incorporate nore holistic approaches.

Poi nt nunber seven, effective risk nanagenment nust consi der
econonmi cs, cost effectiveness and practicality.

Poi nt nunber eight, reasonabl e and acceptabl e
risks are fluid concepts. Reasonable and acceptable risks
are fluid concepts. Point nunber nine, risk analysis in and
of itself is a dynam c process, not static. Therefore, the
analysis itself will be continually changing.

Poi nt nunber ten, the key to credible and
effective risk analysis is trust. And |ast point, nunber
11, mcrobial risk analysis presents us with sonme new
chal | enges.

| would Iike then to finish by sharing two things
that | learned in nmy tinme as a risk manager that continue to

be reinforced. Nunber one, there are sone questions that
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the American public feel are too inportant to be left to
scientists. W should all be hunbled by that occasion.

There are sonme questions that the Anerican public feel
are too inportant to be left to scientists.

And nunber two, the joy and benefit of being a

ri sk manager, here is the interest paradox. If, in fact, we
can successfully prevent disease, then we will be criticized
for wasting resources on a problemthat doesn't exist. |If,
on the other hand, we do not prevent disease, we wll be

criticized for not having taken sufficient action.

So | stand before you ready to be criticized.
Thank you very much

(Appl ause.)

DR STERNER  You will notice that Dr. Hueston
left tinme to answer questions. | told himto try and be
controversial. | amnot sure that | saw anythi ng but heads
noddi ng yes, yes, yes here. That's |leading the cheer here |
think. Anybody who has a question, please go to the
m cr ophone.

VR. . Thank you, WIIl. | was one of
t hose noddi ng nmy heads through nost of that. | do want to
make a comment in defense of the risk assessors and the risk
managers, at |east that USDA which | amnost famliar wth.

Not too many years ago, decisions were nmade, you know,

behi nd the roons, you know, behind the cl osed doors of the

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

118

adm ni strators and such. And then we cane to the point
where there were deci sions made. And then when we got risk
assessors, then we were given the chall enge of providing
assessnment to support the deci sion.

| think at USDA, which | can speak nobst closely
about, that has changed greatly in the last five years. And

| think with the E. coli 0157 risk assessnent that is being

presented this afternoon downtown and such things, and the

S. e. risk assessnent, that it shows that we have had a

change. And so the world has changed.

DR. HUESTON. | agree whol eheartedly. And | think
t he openness and sharing the openness is a very inportant
point. And | think there has been progress. And |

certainly don't want to denean that in any, shape or form

VR. | would like to ask a question on
ri sk comruni cation. |In Europe in the food area, we got a
reaction in our consunmers which is quite dramatically
different fromthat inthe US wth regard to, if you like,
hor nones in beef, antibiotics as growmh pronoters and
recently and nost dramatically, genetically nodified food.

W got it wong. Have you got it right? How have
we managed to comuni cate an el ement of hysteria rather than
perhaps a rational thought?

DR. HUESTON. Well, as you may or may not -- that
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is a superb question. | will try -- 1 will share sone of ny
t houghts. As you may or may not know, | have served -- |
just finished serving six years as a nenber of the
Spongei f or m Encephal opat hy Advi sory Committee in the U K
Some interesting differences -- there are lots of
di fferences between Europe and the U . S. For all of those --
t hose of you who have had the pleasure of living in Europe,
it is a considerably different environnent. And | certainly
found in the UK -- and that is the area in which | have
t he nost experience -- a couple of interesting things.
One, risk analyses are done in the U K in the
spirit of secrecy. And one has the official Secrets Act
whi ch one can hold up and say this is a secret. And you are
| egal |y precluded -- the newspapers, in fact, are legally
precl uded from publishing that secret. |If they publish,
they cl ose the newspaper and haul the publisher off to jail.
Nunber two -- and we are struggling. You know, in
six years of SEAC, you have watched -- it has been
interesting in the last six years to watch the whole
evolution. Public neetings -- | have never attended a
public neeting like this, that involved SEAC
| served for a short time on the Spongeiform
Encephal opat hy Advi sory G oup -- the Transm ssible
Spongei f or m Encephal opat hy Advi sor Group for the United

States. All the neetings were held in public. They were

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

120

all open. Anyone that wants to attend sits in the back.
Everyone has a chance to comrent. All of the SEAC neetings
are held in private.

There have over the years, therefore, built up
sonme public feelings about the role of the governnent and
about what is going on. And they are a little different
t han what happens in the United States. Now, that is one
t hi ng.

| think as well that there are cul tural
differences. | nean, certainly within the European
comunity itself on sonme of the very issues you nentioned,
huge cultural differences in terns of people's wllingness
to look to the future of GVCs.

So all | amsaying in the end is | don't think
there is a right answer. What may be the right answer for
the United States today may not be the right answer for
Ni geri a.

I f you have heard or read or followed the WO
di scussions in Seattle, as well as some of the other
di scussi ons that have gone on, even CODEX neetings, a nunber
of the devel oping countries have stood up and said, "Do not"
-- "It is not appropriate for you devel oped countries to set
a standard that determ nes food safety in our countries. W
are still concerned about food security, the provision of an

adequate food supply.”
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So | think it has to be | ooked at very carefully
and in the context of each individual country.

VR. : If I could just comment, | think
one overriding reason that -- fromour side is that we don't
have anythi ng equivalent in terns of respect, authority of
the FDA and the CVWM And | think rather late in the day,
countries are now feverishly trying to establish food safety
agencies along the lines of the FDA which will have that
respect. | wait with interest and | rather doubt they wll
have it when it cones. Thank you.

DR. HUESTON. Good point. Interesting to watch.

DR. STERNER: Further questions for Dr. Hueston?
Thank you, WII.

(Appl ause.)

DR. STERNER:. CQur final speaker this norning hails
fromCYM Dr. Linda Tollefson is the Director of the Ofice
of Surveillance and Conpliance at the Center for Veterinary
Medicine. Her D.V.M degree is fromthe University of
[I'linois and her master's in public Health is from Johns
Hopki ns Uni versity.

Dr. Toll efson was one of the devel opers of the
Nat i onal Antim crobial Resistance Monitoring System known
as NARMS. For those of you who are TLA challenged as | am
that is three-letter acronym chal |l enged, the FFDCA stands

for Federal Food, Drug and Cosnetic Act. | actually had to
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go ask Linda.
EVALUATI NG RI SK FROM RESI STANT PATHOGENS UNDER FFDCA
Li nda Tol |l efson, D. V.M

DR. TOLLEFSON. We are noving fromjois de vie to
Food, Drug and Cosnetic Act. And | think there is quite a
bit of difference between those two. You can't tine ne now
until | get this.

DR. STERNER. It's com ng now, Linda.

DR, TOLLEFSON:. It's okay.

(Slide.)

This afternoon after lunch, we have asked several
experts to discuss in a panel format how FDA shoul d eval uate
the human health risk attributable to resistant pathogens.
And as Dr. Hueston pointed out, this is a very difficult
topi ¢ because it does enconpass both science and public
policy.

Now, the purpose of ny presentation, what | would
like to do is lay out what FDA is thinking on this issue as
we devel op what is now generally referred to as the
Framewor k Docunent and then nore recently, our analysis of
the coments on the Franmework Docunent. And the anal ysis of
the coments is available out at the registration desk if
you haven't gotten that yet.

(Slide.)

FDA operates under the Food, Drug and Cosnetic Act
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and the regul ati ons adopted under it. You heard a | ot about
it this norning. Section 512 is one of the safety standards
t hat establishes conditions of approval for new ani mal

drugs. And in that section, it requires that the drugs be
proven to be safe.

Now, prior to the addition of this section to the
Act by the Animal Drug Amendnents of 1968, animal drugs were
regul at ed under several sections of the Act. And Dr. Rulis
mentioned the Section 409 which is the food additive
provi sions. Substances forned in or on food due to the use
of animal drugs were regul ated under the food additive
provisions in this Section 409.

Dr. Rulis also pointed out that neither Section
512 nor 409 provides a definition of safe. However, the
| egi sl ative history of Section 409, the food additive
anendnents -- again, Dr. Rulis covered this briefly --
states that safety requires proof of a reasonable certainty
that no harmwi Il result fromthe proposed used of the
additive. Okay?

(Slide.)

A simlar definition of safety in the context of
food additives has been established by regulation. And that
statenent is very simlar. It states that there is a --
safety means that there is a reasonable safety in the m nds

of conpetent scientists that the substance is not harnfu
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under the intended conventions of use.

The regul ation goes further and states, as the
| egi sl ative history does also, that this does not nean that
we can establish with conplete certainly the absolute
har m essness of the use of any substance. Also, that safety
may be determ ned by scientific procedures or by general
recognition of safety in sonme instances.

And in determning safety, the follow factors
shall be considered: the probable consunption of the
substance and of any substance forned in or on food because
of its use, the cunul ative effect of the substance in the
di et, considering any chem cally or pharnacol ogically-
rel ated substance or substances in that diet, and then
safety factors which in the opinion of experts who are
qualified to assess this are generally recogni zed as
appropriate. So that it is a whole paradigmrather than a
strict definition of safety.

Now, the Agency has consistently applied the
reasonabl e certainty of no harmstandard in determ ning the
safety of substances fornmed in or on food as the result of
the use of an animal drug. Dr. Kevin Geenlees earlier this
nor ni ng provi ded an overvi ew of how the Agency applies that
standard to animal drug residues.

It is clear, however, that there is a significant

di fference between the traditional residue-based
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determ nation of the safety of aninmal drugs intended for
food ani mal use and the determ nation of safety in the
context of antimcrobial resistance of resistant pathogens.

(Slide.)

The former involves the risk of consunption of the
chem cal substance formed in or on the food as the residues
of the drug. This risk is not anticipated that it wll
change appreciably over tinme. Safety in the context of
antim crobial resistance involves assessnment of the risk of
a substance, in this case resistant m crobes, which may
increase in prevalence over tinme as a result of the use of
the drug in animls.

Now, FDA recognized the difficulties associated
wi th managing this nontraditional risk. W have been
attenpting to do this now for a few years. And we outlined
a nmechanismto deal with it. Late |last year, the Guidance
for Industry and the Framework Docunent.

I n Novenber of 1998, FDA issued gui dance for
industry that stated the regulatory systemfor assessing the
safety of antim crobial drugs intended for use in food-
produci ng animal s should be nodified to address m crobi al
safety concerns, in addition to the toxicol ogical safety
concerns that we had al ways addressed. W enphasi ze that
this included all uses of all classes of antimcrobial and

new ani mal drugs for use in food-producing aninals.
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(Slide.)

Then in Decenber of 1998, we issued a discussion
docunent which laid out a conceptual risk-based framework
for evaluating mcrobial safety of antim crobials intended
for food animals. Inplicit in the Framework Docunment is the
application of the safety standard in a manner that ensures
protection of public health by preserving the effectiveness
of antimcrobial drugs for treating diseases of humans, that
is by assuring that the ability to treat significant
m crobi al di seases of humans is not |ost.

Now, in devel oping this Framework Docunent, we did
recogni ze that having a resistant infection in and of itself
may affect human health, even when alternative antim crobi al
therapies are available. And it may be appropriate to
initiate mtigation efforts on the basis of those effects.

(Slide.)

However, in order to permt the graded |evel of
regul atory response to the devel opnent of resistance that
was outlined or proposed in the Franework Docunent, we
vi ewed harm associated with the use of an antim crobial drug
i n food-producing animals as | oss of the long-term
avai lability of safe and effective antimcrobial drugs to
treat human di sease.

W were pretty explicit about that. Also, |

thought it was interesting this norning that EPA devel oped a
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simlar definition of harmin their review of the gentamcin
for pesticide use.

Now, inherent in this definition is an assessnent
of alternative therapies available to treat a particul ar
di sease, alternative therapies to humans. Wiat we did was
make an for assessnent of mcrobial risk through an initial
categori zati on process which considers the inportance of
various drugs or drug classes to the treatnment of m crobi al
di sease i n humans.

FDA felt that it was crucial to first determ ne
the drug's inportance to humans before determ ning what
effect the devel opnment of resistance to that drug from
animal use will have in human health. W fully intend to
expend nost of our regul ation oversight then on the drugs of
nost inportance to human heal th.

(Slide.)

FDA proposed three categories based on inportance
of the produce in human nedical therapy. Drugs in Category
1 represent those of highest public health concern. And
that is the only category | amgoing to nention this
nor ni ng.

For these drugs, FDA believes that hunman exposure
to resistant bacteria from aninmals nust be avoi ded or
extensively minimzed to assure that these drugs remain

effective for human nedi cal therapy.
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Drugs woul d be placed in Category 1 if they neet
any of the following criteria: if they are essential for
treatment of a serious or life-threatening disease in hunmans
for which there is no satisfactory alternative therapy, or
important for the treatnent of food-borne disease in hunmans
where resistance to alternative antimcrobial drugs may
limt the therapeutic options, or nenbers of a class of
drugs for which the mechani sm of action or the nature of
resi stance i nduction is unique.

Resi stance to the drug is rare anong the human
pat hogens and the drug hol ds potential for |ong-termtherapy
i n human nedi ci ne.

Now, the Agency anticipated that drugs in this
class, in this Category 1 class, could be used for food-
producing animals if controls could be put in place to
ensure little or no resistance transfer fromthe treated
animals to humans with respect to the human di seases of
concern.

And we actually went a bit further and provided
specific exanples in the Framework Docunent to further
illustrate our thinking on the categorization of drugs. For
t he qui nol ones, we considered that was very inportant for

serious infections caused by multi-drug resistant Sal nonella

species where it is resistant to Category 2 drugs or perhaps

anot her Category 1 drug.
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At this point in tine, we still are not certain
whi ch drugs are going to be in which category. That is
still open for public comment and further work.

Qui nol ones are frequently the primary treatnent
for Sal nonellosis. And quinolones are also the drugs of
choice in alternative therapies for nmany |ife-threatening
resi stant gram negative infections.

For vanconycin, we considered serious infections

caused by nethicillin-resistant Staph. aureus and

anpicillin-resistant enterococci. Vancomycin is really the

only well proven treatnent available to treat serious
infections with these organisns.
Now, there is quinupristin, dalfopristin or

vancomyci n-resi stant enterococci. The human drug, Sinersid,

was just recently approved for this use. And Sinersid al so
has t he uni que nechani smof action. So it nmeets nore than
one criteria. Many of these drugs do neet nore than one
criteria. And then third generation cephal osporins for
food- borne infections, for exanple, ceftriaxone for

Sal nonella infections in children.

(Slide.)

W received several comrents questioni ng what
safety standard is relevant to the evaluation of risk from
the resistant mcroorgani sns and we hope to receive

additional input on the issue via the expert panel
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di scussion and al so the public comment period this
af t er noon.

What | have described is our effort to evaluate
risks fromthe recent pathogens under the Food, Drug, and
Cosnetic Act. And we have been struggling with this issue
for a while. Later in the afternoon, Dr. Thonpson w ||
di scuss nore how to inplenent this through the devel opnent
of thresholds or other neans. But we definitely appreciate
any help that the panel or others could give us.

(Appl ause.)

DR. STERNER: | think one nore round of appl ause
for all of our speakers for getting us done ahead of tine is
called for.

(Appl ause.)

DR. STERNER: Questions for Dr. Tollefson? Yes?

DR CONDON: Linda, this is Robert Condon.

DR TOLLEFSON: Yes, | know.

DR. CONDON:  Well, 1 don't know whet her you need
it for the record or not. Unless they have changed in the
| ast couple of years, in case sonebody wants to go back and
| ook at the legislative history, are not antibiotics in CVM
regul ated under 5127

DR TOLLEFSON:  Yes.

DR CONDON: Rat her than 409?

DR. TOLLEFSON: Yes, that's what | said.
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DR CONDON: And the standards are a little bit
different. And | think one of the main things is that those
512 are safe by all reasonable tests that are applicable.

DR. TOLLEFSON:. Right, that's fine. | mean, there
is really no definition of safety. Safety is under the
| egi sl ative history and the 409 regul ati ons.

DR. STERNER. O her questions for Dr. Tollefson?
Vell, you are going to get yourself an extended noon hour.
W will begin pronptly at 1:00. Thank you for your
attention this norning.

(Wher eupon, a luncheon recess was taken.)
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AETERNOON SESSLON
(1: 00 p.m)
PANEL DI SCUSSI ON:  HOW SHOULD CVM EVALUATE RI SK
FROM RESI STANT PATHOGENS

DR. STERNER: W will begin with the session's
i ntroductions while people will filter into the room |
tried readi ng bi ographical sketches this norning and find
those dreadfully boring and they don't really add a whole
lot. What | have a lot nore fun with is hearing people tel
who they are and where they are from

And | woul d chal l enge each of you to tell us one
t hi ng about yourself in addition to your professional
interests that nobody m ght have ever guessed about you,
just in case sonmebody wants to strike up a conversation
after the panel discussion is over. So we will start with
A) Dr. Apley on the end. Wuld you introduce yourself and
give us a small biographical sketch.

DR APLEY: | am M ke Apley. | am Assi stant
Pr of essor of Beef-production Medicine, lowa State
University. M advanced training is in clinica
pharmacol ogy with ny Ph.D. in boards. M interests are risk
assessnment. | work primarily in feed lot, clinical
phar macol ogy and ot her ani mal species. And sonethi ng nobody
knew, sem -serious truck puller.

DR LIEBERVAN. Well, | think this part has ne
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nore intimdated than ny comrents now. | am Patty Liebernman
fromthe Center for Science in the Public Interest. | have
been there as a staff scientist for about three years.

What peopl e m ght not know about nme is that ny
grandpa was a cattle dealer. And ny father's biggest client
was a pork producer/processor people. So | think people
woul d probably not expect that | have sone -- although
nothing imrediate in my life is revolving in agricultures at

ny work, but that | have sonme background in and appreciate

for it.

DR. MCLURE: H. M nane is Kent McClure. | am
with the Animal Health Institute. | amboth a veterinarian
and a lawer. | practice both veterinary nmedicine and | aw.

And | practice lawin a regulatory context. As far as
sonet hi ng that sonmeone mi ght not know about ne, | enjoy
brewi ng beer at hone.

DR ANGULG Hi. M nane is Fred Angulo. | am
the Chief of the FoodNet and the NARMS activities in the
Food-borne and Di arrheal Diseases Branch at CDC, where |
have been since 1993. And | amthe proud father of three
children. And | think that is the thing | am nost proud of.

DR MORRIS: | amdenn Murris. | amon the

faculty as a professor at the University of Mryland School

of Medicine. | ama physician/epidemologist. | was at
CDC. | spent several years with FSIS with M ke Tayl or.
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And | am now happily back at the university
working primarily in the area of emerging pathogens, with a
particul ar focus on energence of multi-resistant pathogens
within a variety of environments. | will followup with
Fred. | amthe father of three daughters. And that al one |
am sure has had a mgjor inpact on ny psyche, probably nore
than anything else in ny life.

DR CRAWCRD: Thanks. | amLes Crawford. | am
Director of the Center for Food and Nutrition Policy at
Georgetown University. | used to be at FDA, University of
Georgia and also FSIS and about 12 other places. And |
enj oy drinking beer at hone.

(Laughter.)

DR McEVEN: | am Scott McEwen and | knew t hat
sitting beside Lester Crawford was going to be a problem
trying to follow that act. | ama professor at the

University of Guel ph in epidem ol ogy, focusing on food

safety. | have two boys and | |ike woodworking. | nmake
W ndsor chairs. And like all Canadians, | have built a | og
cabi n.

(Laughter.)

DR. STERNER: Kenneth Petersen is not here yet.
When he cones, we will go ahead and pin himw th the sane
task that the rest of the panel has. | amKeith Sterner

noderator for the first part of this afternoon's session.
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| am a graduate of Mchigan State University in
1969. After that, | did two years on active duty in the
United States Arny Veterinary Corps, served in Seattle,

Washi ngt on and Pouson, Korea. And | got an in-country
di scharge. And | found that if you go far enough in that
direction, you will come back in that direction.

And | took about six nonths to go around the
world. And due to the vagueness of ny di scharge papers,
they entitled me to trans-oceanic transportation within one
year of discharge. They failed to specify which ocean. And
it is amazing when you show up at duty stations |ate enough
on a Friday afternoon what you can get done and hoppi ng
mlitary hops.

(Laughter.)

| am a co-owner of a ten-person m xed practice
veterinary clinic in the central part of Mchigan. W do
all creatures except for horses and have -- and in the
practice that ny father started 52 years ago this nonth as a
matter of fact.

And | have been active in organized veterinary
medi ci ne, having served as an Oficer in the Anerican
Associ ation of Bovine Practitioners. And | have been active
in the National Mastitis Council and I amthe past president
of it, as well.

| amcurrently the Chair of the Anmerican
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Vet eri nary Medical Association's Council on Education. And
| think I am here because Sharon has a grudge agai nst ne. |
serve as the current Chair of VMAC, as well.

Wth those introductions, | wuld like to go
ahead. And | amgoing to randomy nove through the panel
and ask themto address the questions here. And because
G enn Morris rem nded nme that he has real patients to see
this afternoon and nay have to | eave as the discussion
begins to wind down a bit, he has the prerogative of
speaking first and trying to address these questions that
t he panel has been posed. So, denn, the floor is yours.

J. Genn Mrris, Jr., MD.

DR MORRIS: | amnot sure that this is the
appropriate award here because I amnot sure | can
necessarily conpletely answer these questions. It would
have nice to hear sonebody else first. However, | may slip
out here in a mnute. |It's nothing personal. |It's just
unfortunately because of ny scheduling. | have attending
responsibilities this nonth and have patients waiting for
me. So | amgoing to slip out inalittle while.

But to deal with the issues that are raised here -
- and, again, as | said, | will admt as to sonme uncertainty
as to how to address these. The question first is what is
an appropriate risk standard to apply to resistant

pat hogens.
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And | guess as a physician, | struggle with trying
to understand the concept of standards with regard to
resi stant pathogens. | amnot overly fond of resistant
pat hogens. And | would prefer to see the nunbers mnim zed.

| recognize froma regulatory standpoint, there is a

need to try to put this in a, you know, better frameworKk.

| think if you begin to | ook at some of the
i npacts associated -- human health i npacts associated with
resi stant pathogens, one of the things that has been

menti oned for Canpyl obacter resistant to qui nol ones has been

prol ongation of diarrheal illness. | realize that there is
probably of a sense of, oh, okay, so they have a few nore
days of diarrhea, so what.

| can tell you as a physician who has seen a | ot

of patients with Canpyl obacter infections that a couple of

extra days of diarrhea is not a so what. |f you had

Canpyl obacter, it is areally -- you are pretty sick

Actual ly, the sickest patients | see in terns of occurrence

of diarrheal disease are those with Canpyl obacter. It makes

young adults really sick. And those couple of extra days of
di arrhea are not trivial.

Nonet hel ess, | think there should also be a
recognition that the approach that has been taken in this
ri sk assessnent has not really | ooked carefully at specific

popul ati on breakdowns. And, again, this sort of gets into
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t he question nunber two.

As an epidem ol ogist, clearly I think what happens
with these types of data is that you are skewed nore towards
the high risk populations. Those are the people who cone to
see doctors. Those are the people who seek nedi cal therapy.

And it is the high risk popul ations that are at greatest
risk for serious illness.

And, again, particularly fromny vantage point in
a, you know, large university nedical center, the popul ation
that comes to mnd nost often is the HV positive patients.

Those patients are at clear risk for significant

Canpyl obacter infections. For those patients, if they cone

in wth serious illness, we need to be able to use
nmedi cation enpirically. W need to have a hi gh degree of
confidence that the drug we are using is going to be
ef ficaci ous.
Wth the rising rates of resistance to qui nol ones

of Canpyl obacter, suddenly what is our first-line drug? W

are beginning to have doubts about it. And so | realize
that this doesn't give a quantitative level, but I wll tell
you froma clinical practice standpoint, the fact that we
are begi nning to have questions about the ability to use
certain drugs enpirically is a fairly significant problem

| think that a second concern that arises in

| ooking at this is that this nodel is, if you will, a static
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nodel. It recognizes things at one point in tinme in 1998.
And unfortunately, this is not a static process. And |
think what we are seeing is very nmuch the dynam smof it
whi ch are rising rates of quinolone resistance to

Canmpyl obacter.

And | would |ike sonehow to be able to see this
concept of the dynam sm of the process incorporated into the
nodel, both in terns of the dynami smthat reflects physician
responses and physician use of drugs which | tal ked about
earlier, but also the dynam sm of, you know, potenti al
anplification of resistant organi sns within aninal
popul ations. It is a dynam c process.

So al though you are tal king about -- | believe the
nunber was three percent in general popul ation nunbers, ny
understanding is that those nunbers actually probably are
fairly | ow conpared to what is happening in 1999. And so
the dynamic elenent of this is something that | think has to
be taken into account.

And, again, | think there needs to be an ability
to deal with the concept of anplification, that things tend
to get worse fairly rapidly. And ny concern in a hospital
setting is that | amseeing things get worse fairly rapidly
with nmultiple pathogens. And it is very clear to us when we
are dealing with this on the front lines of medicine that we

have a substantive problem across the board with rising
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resistance rates to all of our pathogens.

As has al ready been noted, there are nultiple
factors that drive that process. But | think that dynam c
el enent needs to be considered when you | ook at the
standards and the establishnents of standards. And I think
Il will stop there.

DR STERNER  Dr. Lieberman.

Patricia Lieberman, Ph.D.

DR LIEBERVAN.  Well, | think | junped the gun
yesterday and stated sonme of ny views. So sonme of this is
going to be a little repetitive. | would have to say that
consuners feel that the only legal or scientific standards
acceptable is the standard of reasonable certainty of no
harm And | guess | would have to express some concern
about these -- looking into what other standards are with
the thought that it is possible that CVMis considering
trying to change these standards and how t hey woul d go about
doing it.

It seens to us that a discussion of it or a
gui dance docunent or the discretion of the FDA Conm ssi oner
woul d not be an acceptable way to do that if that is what is
going to happen and that that would have to be done either
by rul e-maki ng or by Congress.

As to the appropriate popul ati ons on which to base

the standards, | think we need to take into account the nobst
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suscepti bl e nenbers of the population, not the entire
popul ation of the United States, but thinking about
children, the elderly and i nmunoconproni sed people for whom
the disease is nore likely to be harnful and, in fact, is
nore likely. And | think Dr. Mrris already spoke to that.

Wth the issue of children, it seens |ike at this
point, treatnment with fluoroquinolone -- that the risk
assessnment undertaken by CVM whi ch | ooks at fl uoroqui nol ones
woul dn't consider children at higher risk. But | think we
need to keep in mnd what | don't renenber who said about
how it seens |ikely that fluoroquinolones will be used in
chil dren whet her or not they are approved for use and if
they will in the future be approved for use in children.

| think it is very inportant that the threshold
shoul d be set to identify problens before people have been
harmed, preferably | ooking at resistance in the |ivestock
and al so taking into account not just full-blown resistance,
but decreases in susceptibility. And those should be dealt
with as the early warnings which woul d necessitate
mtigation strategies.

| have a few other comments that | guess | wll
make now. | guess they could al so be done during the public
comments. But about the issue of if this process is
supposed to be transparent, what does that nean. Wat is

t he i mpact of having a public neeting when we have no real
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sense of how this information is going to be used and how
t he people who are the decision-nakers -- you know, whet her
it is just so that we can vent our feelings to you and so
you can say, "W |istened", or whether or not these -- our
i nput is shaping the decisions that are going to be nade.
In other words, have we gotten riled up for
not hing? And | have only been in this field for a little
while. But | feel Iike I have done this a | ot al ready which
is okay | guess. But it is hard to tell the inpact of it.
And with this particular risk assessnment on
f I uoroqui nol ones, now that there has been this risk
assessnent that shows there has been harmto humans, what is
going to be done about? How can the use remain perni ssible?
And | ooki ng at how ot her regulators | ook at ri sk,
seei ng how the people who regul ate food additives, if they
had a food additive that harnmed about 5,000 people a year,
woul d they feel that they had to take action? And how does
the situation differ fromthat of a food additive because

t he preval ence of resistant Canpyl obacter is likely to

i ncrease and fl uoroqui nol one-resi stant Sal nonella are

begi nning to energe?

So those are sone things that have me concerned
about the process. And | guess | wll stop.

DR STERNER: Dr. Crawford.

Dr. Lester Crawford
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DR. CRAWORD: Thank you. | am going to address
nost of my remarks -- | will cover these three subjects.
But the franmework I will use will be the concept of

threshold. As one who was involved in earlier initiatives

Wi th respect to antibiotic resistance at CYM and el sewhere,
| think this is a concept that we could certainly have used
in dealing with those problens. And amthinking primrily

of penicillin and tetracycline.

| believe that the risk assessnent is obviously
wel | done and it is an enornously good tool for dealing with
this. And it leads then naturally into what | wll say
about threshol ds.

| believe they nust be based in regulation and not
in a gentlenmen's agreenent. | nentioned earlier the
Regul atory I nprovenent Act of 1999. And when | testified on
that, | nentioned this particular aspect.

The second thing is that products that are known
to rapidly engender resistance or that are known to have
danger ous cross-resi stance profiles should not be eligible
for approval. And |I believe the Framework Docunent
addresses that quite adequately.

Presumabl y, these woul d wash-out in the pre-
approval risk assessnment process. And whoever nade the
comment earlier about pre-approval risk assessnment | think

was right on target.
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Thirdly, | think that post-approval nonitoring
shoul d be perfornmed for all approved antibiotics from ani nmal
isolates. | recognize that human isolates would help to
sone extent. But aninmal isolates are primarily within CV/M s
purview. And so that should be sufficient.

| think they should be tailored, the thresholds,
for each antibiotic, but consistent in nmagnitude and based
on the mnimum inhibitory concentration of the target
organi snms. For exanple, when ten percent of isolates from
human and veterinary isolates require a significant
concentration increase over the pre-approval |evel, action
shoul d be taken. The question is what is the action. And
that is the $64,000. 00 question. Sonething like a
noratoriumw th the approval still in place m ght be a good
i dea.

W were -- we actually did discuss this in the
London Conference on Antibiotic Resistance in 1981 where we
presented university figures fromthe University of Ceorgia
whi ch show that over the many years of use in the veterinary
teaching hospital there, that we had a natural selection
process for antibiotics because when an antibiotic -- when
bacteria becane so resistant to certain antibiotics that
clinicians stopped ordering those fromthe pharnacy.

So over a period of tinme, their resistance

profiles declined and susceptibility inproved. And I
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t hought it was a very powerful testinony based on fact and
based on thousands and thousands of isol ates.
Unfortunately, we did not translate that into regulatory
action. But it was nonethel ess interesting.

And | think that if a noratoriumor sone sort of
aneliorating action is initiated, |I think that nonitoring
should continue. And if there is no inprovenent, then
perhaps the noratorium or whatever the renedial action is
shoul d conti nue.

And | also think that you have to be very carefu
-- and | notice you' ve got a |legal question here which I am
not qualified to answer. But | think you have to be very
careful about due process. And you need to have a carefully
articulated position on what happens to adm nistrative
heari ngs, whether these would be truncated, abbreviated or

obviated. And | would recommend sone of all three in

cl osi ng.
DR. STERNER: Thank you, Lester. Kent MC ure.
Kent McC ure, Esquire, D. V.M
DR. McCLURE: Thank you. First of all, | want to
say that | amvery happy to be here today. | believe

antibiotic resistance is an inportant issue that needs
addressing. And we are happy to have input on the process
wWith respect to this panel. W have had frankly little tine

to reviewthe risk assessnment. And we intend to comment on
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it, analyze it and do that in detail. And we wll provide
further comments |ater.

But I do want to say that one thing that | think
has been m ssed from |l ooking through the -- just a
prelimnary | ook through the docunent was everythi ng was
stated in a negative sense. And if you flip it around, one
thing that struck me was that you can say that for the
average U. S. citizen, there was greater than a 99.99 percent
probability that they would be unaffected by a resistant
Campyl obacteriosis. And | think that has to be kept in mnd
when you di scuss what standards should apply and how we
shoul d i npl enent them

| amgoing to try to talk just a second about the
| egal standard. It is inpossible in this context in this
time period to have a thorough analysis of it. But |I do
want to kind of just give a few thoughts onit. One is --
and | will do a nutshell answer first. And that is that the
Federal Food, Drug and Cosnetic Act in this context does not
mandat e any standard ot her than safe.

The statute requires that a new ani mal drug be
shown to be safe. Safe is defined as referring to the
health of aninmal or nman. The statute gives no further
gui dance on the standard.

The statute does provide sone factors that have to

be considered. But it doesn't give you a standard to wei gh
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those factors against. And there is a big difference in
articulating factors to consider and then articulating the
standard that you wei gh them against. They are not the sane
t hi ng.

In this context, the regulations pronul gated by
the FDA parallel the statute. They provide factors to
consider, but no standard. In court cases in which the FDA
has been a party in this context -- and that is, this
context is the approval of new animal drugs in a food-
produci ng species -- the FDA has not argued that any
regul ati on they have pronul gated sets a safety standard.

The Federal Courts that have then tried to
determ ne what is the safety standard that applies have held
that there is not one. A quote fromone of the Courts that
considered it is that, "The Food, Drug and Cosnetic Act does
not indicate the standard an applicant nust neet to
denonstrate a new drug safety or the evidence upon which the
FDA nust base its safety determnation.”™ That was a new
animal drug in a food-producing species -- that case
i nvol ved that.

There are several other points that Federal Courts
have nade that are of interest to this discussion. One of
themis that the D.C. Court of Appeals has at |east tw ce
rejected the Agency's argunent that the | egislative history

behind the Animal Drug Amendnents of 1968 set the particular
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standard that nust be used to evaluate the safety of new
animal drug in a food-produci ng speci es.

The D.C. Court of Appeals has also held that a
ri sk benefit analysis is inherent in the process of safety
eval uation in new ani mal drugs for food-producing species.
Now, we have heard sone tal k today about how you can have
only a risk-oriented standard.

The D.C. Court of Appeals has renanded cases back
to the Agency for further consideration when that standard
has been applied. That is not one that should pass the D.C.
Court of Appeals.

And finally, | would say that one thing that is
evi dent when you gather the court cases that deal with
safety standards in this context, conspicuously absent from
t hose decisions is a discussion of reasonable certain of no
harm You will not find it nmentioned in any of them

The take-away nmessage fromthat is that the Agency
has flexibility. They have the flexibility to craft a
solution that is to a unique situation, that is workable,
reasonabl e and protects public health.

Like | said, there is a whole lot nore to that
anal ysis than what | just articulated. But for the sake of
time, I amgoing to nove on. The -- | want to say that we
agree with C/Mthat there are significant differences

bet ween resi due-based i ssues and resi stant-based i ssues.
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Attenpting to regul ate resistance in the context
of residues is like trying to put a square peg in a round
hole. And that is part of the reason why we have had so
much di scussion over this and why CVM has had to struggle
with this.

The USDA and the FDA both have standards -- or not
standards, but regul ations that deal w th pathogens or can
be interpreted to cover them And it is inperative that
they be the same. The USDA standard we believe is the nost
appropriate. It takes into account the HACCP Program of
pat hogen reduction and the fact that raw neat and poultry is
i ntended to be cooked prior to consunption. As discussed
earlier, food packagi ng and | abeling includes warni ngs about
how t o handl e food and cooki ng.

The USDA standard revol ves around the quantity of
pat hogen that is present. The Poultry |Inspection Act and
the Meat | nspection Acts do not consider a pathogen,
resistant or otherw se, to make a carcass adulterated if the
gquantity does not ordinarily render it injurious to health.

And this standard needs to be explored by the FDA in
cooperation with the USDA. And there is a huge reason for
t hat .

And that is that you have al nost identi cal

| anguage -- and if | had it before ne to conpare, | m ght

say it was identical, but I would have to have it before ne
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to doit -- on that particular standard. And what | am
tal ki ng about is whether or not you consider a resistant
pat hogen to be an added substance or a -- or just a
subst ance.

And you can't have identical |anguage in two
different regulations in the Code of Federal Regul ations
that is interpreted differently by the Courts, even though
it cones fromdifferent agencies. A Federal Court does not
say in this context, this word means this and in the sane
context with a different agency, this word in the sane
sentence nmeans sonething different. |t doesn't happen.

I f you define a resistant pathogen to be an added
substance, then every carcass that has a resistant pathogen
on it is adulterated. And you can't define it one way in
one place and a different way in another place in the sane
regul atory schenme on the sane stuff when you use the sane
| anguage. That won't fly. Legally that won't fly, at |east
that is ny opinion.

The other thing that | think is inportant to note
here is that it is inportant to ask where in the process is
the standard applied. W have heard a | ot about the risk
assessnment and the thresholds and things |ike that and post-
nonitoring surveillance. | want to say first of all that
AH has been in favor of risk assessnents. W have hel ped

fund one, not this particular one, but another one. And so
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we are glad to see them done.
W are also in favor of post-approval nonitoring.
W have appl auded the NARMS program However, it would be
wrong and not legally justified to hold the drug approval
process hostage to post-approval activities.
We tal k about setting thresholds. You know, if
you went back several years in tinme and you said let's set a

threshold for fluoroquinolone with Canpyl obacter, you

woul dn't have even foreseen that as being a problem
guess ny point is that would have never even cone into the
m x because it wouldn't have been consi dered.

And so when you sit down with a new drug, it is
i npossi ble that you can have all the areas ahead of tine to
know what you are going to consider. And so to require a
manuf acture to agree up front to withdraw a product fromthe
mar ket or do whatever sinply because sonme arbitrary
threshold is crossed, 1) is not supported by the Act, and 2)
doesn't make sense.

The Federal Food, Drug and Cosnetic Act has
provi sions within for renmoving products fromthe market. 1In
fact, nost of the tinme when there is a legitinmate problem
wi th products, the manufacture and the Agency work together
on a solution. But if they can't cone to a solution, then
the Act has provisions for renoval of product fromthe

mar ket pl ace.
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It is not -- | guess what the context is, is that
it would not be right for the Agency to circunvent the
provi sions of the Act through the standard, itself. The
bottomline is that the standard for regulation has to be
coordinated with the USDA. You can't do it in a vacuum as
we have heard many tines.

The Agency does have trenendous flexibility in
dealing with this situation. And we would say that the
approval process and post-surveillance nonitoring are
distinct activities. You can have them both going forward
at the same tine. You can nonitor products and take action
on what happens.

And | guess rather than going on and ranbling, |
will conclude with that. | will just say that we | ook
forward to an ongoi ng di scussion on the topic and worKki ng
further with CV™M  Thank you.

DR. STERNER: Thank you. Fred.

Dr. Fred Angul o

DR. ANGULG | think, as many of you know, CDC is
a non-regul atory agency with the m ssion of identifying
ri sks and working with partnerships to try to mtigate those
risks. And | think it is a matter of public record that CDC
identified the potential risk of fluoroquinol one-resistant

Canpyl obacter prior to the approval of fluoroquinolones in

poultry. In fact, it is a matter of public record that we
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advi sed against -- or, that's too strong, that we had
concerns about such an approval .

Nonet hel ess, | don't nmean to go back there again,
but that is in contrast to what Kent just nentioned.
Nonet hel ess, | did want to comrent perhaps on sone of the
guestions that were raised. The first question about the
appropriate risk standard to apply to resistant pathogens, |
think the question really neans to ask the appropriate risk
standard to apply to resistant pathogens which result from
the use of antimcrobials in food animals, or what is the
appropriate risk standard to apply to the use of
antimcrobials in food aninals.

Wt hout conmenting on the current statute or
policy, the risk of adverse human heal th consequences due to
the risk of antimcrobials in food animals shoul d be managed
based on the best avail able data, for exanple, the current
ri sk assessnent, and should protect the public fromharm

Several governnental agenci es manage and regul ate
the risk of food-borne diseases. In particular, the USDA
Food Safety I nspection Service manages the risk of food-
borne di seases fromneat and poultry. The FDA's Center for
Vet eri nary Medi ci ne manages the increnental risk or the
i ncreased risk of food-borne diseases which are resistant to
anti biotics as a consequence of antibiotic use in food

ani nmal s.
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Therefore, FSI'S manages the risk of Canpyl obacter

infections frompoultry and CVM manages the increnental risk

of fluoroqui nol one-resi stant Canpyl obacter from poultry.

Therefore, because FSIS is already managing the risk of a

person in the general population getting a Canpyl obact er

i nfection, the appropriate popul ation on which to nmanage the
risk for -- we would say for FDA CY/Mis the increnental risk

of fluoroqui nol one-resi stant Canpyl obacter frompoultry as a

consequence of fluoroqui nolone use in poultry.
And it should be nmanaged -- the appropriate

popul ati on shoul d be for those persons w th Canpyl obacter

i nfections. However, this risk managenent shoul d consi der
all the potential outcones due to that resistance. For
exanpl e, the risk assessnment should consider all the
potential outcomes of fluoroquinol one-resistant

Canpyl obacter which arises as a consequence of

fl uoroqui nol one use in poultry.

This risk assessnment only considers the outcone of
persons who are ill enough to seek care, receive an
antibiotic and are prescribed fluoroquinolone. | amsure
many of you recognize the logic error that this is a self-
mtigating ri sk assessnent because if resistance to

Canmpyl obacter enmerges to such an extent, physicians wll

stop using fluoroquinolones. And so, therefore, when the

usage of fluoroqui nol ones reaches zero, the harmis zero.
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So it is a self-mtigating nodel and will self-
mtigate taken to its extrene. So that is a concern with
t he current nodel.

But in ternms of setting then the popul ation, we
woul d say that the population that should -- that -- on
which to base a standard, although I don't mean this to be a
| egal statenent -- but the population to base the standard

shoul d be people wi th Canpyl obacter as the denom nator and

peopl e with fluoroquinol one-resistant Canpyl obacter which

arises fromthe use of fluoroquinolone-resistant --
fl uoroqui nol one use in poultry as the numnerator.

And if your outcone is people who seek care and
recei ve a fluoroqui nol one when they seek care, they can be
t he denom nator and the nunerator should be anpbngst those
groups, how many of them have a fl uoroqui nol one-resi stant
i nfection as a consequence of fluoroquinolone use in
poul try.

Regar dl ess of what population is selected, the
public should not be harmed by the use of antibiotics in
food animals. Finally, we caution that to prevent this harm

in Sal nonella infections, conservative threshol ds should be

established. Even nodest harmw th Canpyl obacter, which

this risk assessment clearly denonstrates is now occurring

in the United States, even nodest harm w th Canpyl obacter is

a sentinel event indicating the potential for nuch greater
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har m when Sal nonel | a becones fl uoroqui nol one-resi stant.

DR. STERNER: Does that conclude your comrents for

now?
DR ANGULO It does.
DR. STERNER. Ckay. Scott.
Dr. Scott MEwen
DR. McEVEN:. Thanks very nmuch. | would just like
to say at the outset that | -- as a foreigner, it makes ne a

little nervous to talk about U S. regulatory matters. So |
woul d just |ike to acknowl edge that. And the conmments |
make are nmade with respect and I hope no one takes offense.

| think in ternms of the appropriate risk standard,
| think, obviously, that those should be quantitative where
possi bl e and usi ng good quantitative risk assessnent
nmet hods. And the outcone should be public health. That
could be sort of -- that could cone back to thresholds at an
earlier phase in the production cycle if appropriate. But
it should relate quantitatively ideally to a public health
out come.

Again, ideally I think it all hinges on the
adverse effect in humans attributable to the use of the drug
in question in approved species. And I think it should be
drug-specific and organi smspecific where possible. And I
t hink that should include the treatnent and failure issue as

wel | as the issue of pre-existing drug use being a risk
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factor for infection, pathogen load in ternms of spread
wi thin an ani mal species and the concentration on food
products, the altered virul ence question that is out there.

And it should include resistant, food-borne
pat hogens as well as comensals in the treating transfer
i ssue, so the whole thing. Now, | realize that
pragmatically, it is probably necessary to back off that and
focus on specific aspects. But | think that is a regulatory
political sort of decision based on priority setting and
that sort of thing.

But they enphasize that it should be the portion
attributable to the use of the drug in animals. And for
that, I think we could | ook to sone ot her exanples of risks
in other food safety applications. And I think we have two
main sort of classifications, the naturally-occurring
hazards that are already in existence including things |ike

0157: H7, Salnonella enteritidis, natural sex hornones in a

sense.
And for those, we have a kind of background |evel
that is out there. They are already in place to sone
extent. And we heard this norning in the water area, that
EPA is using a one in 10,000 yearly risk of enteric disease,

so that sort of background | evel of pathogen.

And we've got -- the other class is sort of --
well, it would be called the technol ogy-created hazards. It
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woul d be things like antibiotic drugs, hornones, for
exanple. | think I put drug-resistant organisns in that
category. So we are in a sense creating these, not to be
sort of inflamatory about it. But there is no in a sense
nat ural background | evel.

Maybe you could argue that there -- just to sort
of back off fromthat, that if the drug has been used
already a lot in human nedicine and we do have a background
degree of resistance. And that could be sort of factored
into this. But |I guess in the case of food-borne pathogens,

Sal nonel | a and Canpyl obacter, we tend to think that

resi stance arises fromdrug use in agriculture. So that's
maybe a noot point.

| think we have to consider the adverse effect,
both in terns of norbidity and nortality. |In the case of
nortality, we have exanples in carcinogenicity and so on of
an estimated risk of one in a mllion being acceptable. And

this is sort of targeting the discussion on acceptable

| evel s.

And | think we could | ook at translating not to
i nfectious agents. You will recall that National Acadeny in
the '80s | ooked at this for infectious disease. | forget

the nunber. We would have to ask the statisticians. But it
could translate the one in a mllion to the annual risk of

fatality or daily or sonething of that particular sort.
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| think the norbidity question is a |lot nore
problematic. And I think anything -- allow ng anything nore
than one case is in a sense an inplicit acknow edgenent t hat
we are bal ancing risks and benefits. | think the unique
situation with the m croorgani snms as opposed to the
xenobi otic drugs and so on is we have actual cases. They
are kind of interfaced and being diagnosed. And it is not
some sort of esoteric theoretical sort of risk calculation.

So | amin favor of balancing risks and benefits.

And | think in western denocracies, we do that all the
time. W should have a nechanismfor allow ng that.

In terns of setting the allowable |evels, we heard
fromDick Witing | think this norning that that is not
bei ng done yet in the naturally-occurring organisns. |
think it mght be naive to suggest it, but maybe it is tine
for an open synmposiumto try and nail down sone figures for
that in ternms of acceptable |evels of norbidity for food-
bor ne pat hogens.

| think this norning | was trying to think of a
corollary to the antibiotic-resistant organisns with drug
use in animals. But | couldn't think of another exanple.
think it is very unique in a sense that -- and w thout being
an alarm st, we are al nost creating a new type of organi sm
fromusing a technology in an area that is not primarily

i ntended to enhance public health. And so that creates sone
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new di fficulties.

| think there are figures out there of sonething
| i ke 78,000 people. They put variability on that figure,
think. But people dying as a result of m stakes in the
health care system And | think we would all agree that
that is too high

But, again, sonme of that is probably a result of
treating people, for exanple, for |ife-threatening
conditions and you are going to acknow edge that there is
sone risk to that. Again, we are trading off public health
ri sks, not public -- one public health risk and another type
of benefit.

| think in ternms of |ooking at norbidity, we also
have to scale in different types of norbidity in terns of
severity perhaps, transient diarrhea at one |level, pain
being factored in there, |ong-termorgan dysfunction or
failure is another one and so on. So there has to be a kind
of weighting of degrees of norbidity.

In terns of the appropriate population, | think
obvi ously we have got to | ook at both general and high risk
groups. And | think whether you go for something that has

been used el sewhere and say that to protect a ninety-eighth

percentile in either group, | think -- which is again an

inplicit sort of trade off of risk and benefit, | think we

have to -- that would be a function of the costs of having a
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hi gh st andard.

One form of that cost could be whether or not that
new drug approval s actually have taken place. | think | ook
to the residue situation for exanple. You are going to have
a very high standard there of safety.

And one of the reasons we can do that is that it
seens that the industry, animal industry, and the drug
i ndustries can actually live with that. It is not sort of
ruling out drugs that -- maybe it has sone, but not too many
that | know of. But if we do that for mcrobial resistance
risks, it mght be a lot nore difficult.

In terns of the |legal standard, again, | don't
have any real comrents on that. And | think it is the sanme
in ny country and others, | think that this business of
public health agencies being only able to | ook at harm and
safety and not the sort of benefits is a problemthat we --
that nations have to get around. W have to be able to
weigh in explicitly I think the benefits sonmehow. Thank
you.

DR. STERNER. And | ast but by no neans |east, Dr.
Apl ey.

M chael Apl ey, Ph.D.

DR APLEY: | think the Chief put nme here just so

| couldn't have a piece of candy in this whol e deal

(Laughter.)
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Vell, when this first came up and Lyl e Vogel said,
"Well, why don't you talk up there?" And | said, "Wll, |
don't know anyt hing about risk assessnments.” And | think as
soneone poi nted out, that doesn't stop you fromtalking
about cattle and pharnacol ogy, so why don't you get up
t here.

But, you know, what that brings up is that | don't
think you have to be an risk assessnent expert to have a
real meani ngful part in this whole process. And AVMVA woul d
|ike to cormend -- those of here today would like to conmend
the FDA CYM for the process and bringing people in. And we
are glad to be here. And we appreciate the ability to
conmment .

But you don't have to be an expert in mathematics
to have a ot of input onto things. And the comment about
the inmportance of the process, it really dawned on ne these
| ast two days is very simlar to our decision systemas we
go around com ng up with pharnmacokinetic, pharmacodynam c
susceptibility data to work on that project. You end up
finding a ot of holes that you thought sonebody knew t hat.

You t hought we were doi ng sonet hing because sonebody knew
it. And | think we are finding out through a | ot of things
we didn't.

The AVMA has been involved in aninmal welfare and

human heal th for about 130 years. Again, we comrend the FDA
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CVM for the work conpleted on this risk assessnment. And we
woul d like to thank Dr. Sundl of and Dr. Bell and Dr. Sharon
Thonpson has al so attended sonme, the Steering Conmttee for
Judi ci ous Therapeutic Antim crobial Use. This dialogue has
neant a lot to us on this issue, tal king back and forth.

| think one of the things all the stakehol ders
have to avoid on this is the drunk and the | anp post
syndronme where we use the process and the data for support
rather than illumnation. And I think we are on the way
there with the dial ogues that we are having.

| think of the groups represented at this neeting,
there is a reason so nany veterinarians are here. And that
is because we are uniquely prepared to address nost of these
i ssues. And we are responsible for both human and ani mal
health in our daily activities. And we are the people on
the front lines for the antim crobial use decisions being
di scussed here and nade.

W will be submitting nore detailed witten
comments |ater, but we wanted to take a shot at addressing
the three nmain questions and a couple of other coments.
What is an appropriate risk standard to apply to resistant
pat hogens? Well, we are concerned that the assessnent of
fl uoroqui nol one use in poultry based only on possible
adverse effects on human health is inconplete.

There has been significant process on this issue

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

164

through the risk assessnent presented at this neeting.
However, there is a risk not being evaluated. And that is
the risk of harmfromincreased di sease and inpaired health
of animals going to slaughter.

Whet her or not you personally believe that an
adverse event could occur due to the withdrawal of a drug
fromfood animal s doesn't matter at this point. The
i nportant concept is that pathogen | oad of target or other
organi sns could be either increased or decreased by
wi t hdrawal of the drug.

The assunption that only good can result from
wi t hdrawal of an antimcrobial fromuse in food animals is
unfounded and i s a dangerous precedent on which to proceed.

Dr. Shaub this norning represented a refreshing concept in

addressing water treatnment to control Cryptosporidium In

addressing the Crypto. contam nation of drinking water,
coul d anot her hazard be created and what are the risks
associated with that hazard?
| also noted a particularly appropriate statenent

by Dr. Morris this norning. "Don't forget the long-term
downst ream sequel ae of the |ack of an appropriate first-1line
therapy.” W should renenber that enterofloxacin is an
effective, inproved therapy for colibacillosis in chickens.

Renoval of this agent would require the extra | abel use of

antimcrobials to address this issue. W would nove froma
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| abel ed drug to the uncertainties of extra |abel use or to
no therapy at all.

It should be renmenbered that there is an economc
di sincentive to use this conpound in chi ckens whi ch bal ances
any desire that would be present to use it is a
precautionary neasure. And | would point out that we were
HMO bef ore HMO was cool .

We should al so keep in mnd that in some hospital
studies, we see a dramatic decrease in resistance to the
drug that is pulled fromthe fornulary or an exanple of the

Dani sh data with erythronycin with streptococci that after

several years, the resistance |evel declined.

But some of these studies also report -- not
necessarily that one, but some of the hospital studies |
have reviewed -- an increase in resistance to the drug that
was put inits place. So while we nay focus on the drug
that is taken away, what will happen with others that are
t hen needed to be used in its place.

And Dr. Hueston in his presentation addressed
t hese issues in point nunber six which was you can't do a
ri sk assessnent in a vacuum And we fully realize the need
to narrow down the risk assessnment which is valid to as
little variation as possible or as little conplicating
factors. But then we have to put that back into the |arger

pi cture.
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What is the appropriate population on which to
base a standard? Singling out one popul ation or sub-
popul ation to ne gives the inpression that one popul ation
provi des a nore accurate estinmate than anot her which we are
not aware of. The percentage of the popul ation that
actually consunes poultry products should be taken into
account in estimating the affected cases.

And | think an approach that is relevant to this
was illustrated, again, by the EPA this norning and the
strategy of evaluating the risk of the entire popul ation
that could be affected and then al so considering groups with
special attributes. | think what we come down to is the
fact that we are going to |look at all these groups and
evaluate themindividually. So | don't see the need to just
say this one is it.

What is the appropriate |legal standard to apply to
the eval uation of resistance pathogens? | had that exact
sanme thing, all those things fixed up there to refer to and
| left themat hone.

(Laughter.)

Taken at the expense of Dr. McClure there. | have
got about this rmuch on that. W don't believe the food
additive standard for reasonable certainty of no harm was
conceived with a concept of the conplexity of m crobial

i ssues in mnd. | think we are into a new area that i s nuch
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nore conplex than that was originally conceived to address.
Again, Dr. Shaub fromthe EPA has recognized --
said they recognize the futility of a zero risk approach in
the areas they regulate. And their areas are simlar and
t hey i nvolve conplex interactions of source, environnent,
exposure and individual susceptibility.
| would have a couple of other things that | --
that also illustrate sonme cautions. In |ooking at

attributing all fluoroquinolone resistance in Canpyl obacter

to poultry, it does nake the nodel nore convenient and is an
assunption that it is based on. |In |ooking at that, one of
the things that is said is the assunption that no

f I uor oqui nol ones were used in food animals prior to

fl uoroqui nol one approvals in poultry. And that is

i ncorrect.

Until the FDA CVM ban on extra | abel use in food
animals, extra |abel use of fluoroquinolones in food aninals
was al | oned under Conpliance Policy CGuideline 712506. And |
think I have that nunber correct. Wile this does nothing
to quantitative the use and does not propose that its use
was W despread, it does point out that using the argunent
that no fluoroqui nol ones were used in food animals prior to
poultry as a support for the assunption that the al
resi stant Canpy cones frompoultry is unfounded.

The i ssue becones bal ancing between sinplifying a
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nodel and wei ghing sonme of those assunptions. So that is
just a point I wanted to bring forward on that.

And the other thing | have noticed today, and this
conmes sitting there looking at it fromthe angle of a
phar macol ogi st, is hearing specul ation on potential |inks
bet ween virul ence and susceptibility, I amnot aware of
concrete |inks.

And | luckily have a graduate student sitting back
at lowa State, affectionately referred to as the "Wb
Goddess” who | called up and sicked Virginia on this. And
she came up with about 400 articles and searched through.
And we found one with sonme type of |link between -- or they
t hought potentially in an organi sm between susceptibility
states and perhaps its ability to survive out in flora. And
then we saw two others that were related to penicillin

t herapy of pneunbcocci that showed no correlation on the

vi rul ence.

So | amnot saying that the data isn't maybe out
t here bei ng devel oped. But as we tal k about risk
comuni cation, | would caution us to sonme things |ike that
as we specul ate on whether or not it is true, or that naybe
data gives a prelimnary idea that that could be true, that
we are very cautious in stating that because that is a --
comi ng froma pharmacol ogist's point of view again, to link

virul ence with changes in susceptibility is a trenmendous
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leap. And | would like us to have our ducks really in a row
before that hit the press.

And | think that is a strategy we should al
adhere to because that as we discuss these -- and | think
you have been clear in that this is a specul ation, but that
we are very, very clear because this will be filtered
t hrough -- excuse nme -- through, in nmy politically correct
part of switching on now, through a scientifically
chal l enged press to the public. So thank you agai n.

Keith Sterner, D.V.M

DR. STERNER. | am schedul ed to be a panel nenber
too. But after listening to this discussion, the only thing
that | can do is shed darkness where they have attenpted to
bring light.

| do have one comment. And it stenms fromny
experience in serving our country against all enenies,
foreign and domestic. And it was characterized as the Ten
Percent Rule. And it is nore popularly know or enshrined as
the Darwin Award with reference to risk standards and which
popul ati ons we shoul d | ook at.

And for those of you unfamliar with the Darw n
Awar d, these are individuals who have gone above and beyond
the normal things that people do to thwart nechani sns t hat
are designed to protect thensel ves and ensure that their

genes do not pass on to future generations.
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(Laughter.)

And | think that in all candor when you are
| ooki ng at your risk nodel and risk assessnent, there cones
a point at which there are individuals who will no matter
what -- no matter what efforts you nake at protecting them
fromthenselves, they will bring great harmto thensel ves
and ot hers around them

And that gets back to Dr. Hueston's el oquent
comments this norning about the need for a cost benefit
anal ysis when you take a ook at this. And | would echo Dr.
Apl ey's comments that | always rem nd veterinary students
who ride with us, "You have corrected one problem And you
may have created an entirely worse set of problens as a
result of your corrections.”

So -- and | realize that there is a limt to which
you can do this. You are charged with enforcing the | aw and
| don't envy you the task. You have done a yeoman's job
thus far in trying to get us to sone point that we all can
live with it. Wth that, the panel is open to questions
fromthe audience. |If you would step to the m crophone,
identify yourself and ask the question, we will do the best
we can to respond.

QUESTI ONS/ COMVENTS TO THE PANEL

DR STERNER  Bob.

DR. CONDON: Robert Condon again. | amjust
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amazed sitting here and it just rem nds nme of a group of
bl i nd peopl e grabbing a hold of the elephant, trying to
describe what is going on. And I think maybe the best thing
CVYM can do with this whole process is to sit down and
describe what is the legal criteria.

It is not 409. It is not adulteration. It is
512, okay. And 512 is basically all tests reasonably
applicable. It is any substance forned in or on food. So

the question there is Canpyl obacter resistance, is that a

substance fornmed on food due to the use of the product.

| am not sure of the legal definition, if a
bacteria is a substance. But that is the basis.
Unfortunately, the adulteration issue is different between
FSI'S and FDA. FDA has a very easy standard. The food is
deened, deened adulterated if it bears or contains an
unapproved new ani mal drug. W don't have to show any harm

W don't have to show anything. Only that the substance is

present.

Under adulteration under the food additives in
USDA, you have ot her standards you have to neet. It is
different. So that is -- the sane thing, adulteration of

the food, is different dependi ng on which standard you do
it.
And | think to nake progress on the risk

assessnment, we need to define what standards we are working
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with and nmake that clear. Just what do we have control
over? Wat can be regul ated? Because it is just everybody
has their own idea and everybody is using their own

st andar d.

Is it uncertainty of harn? Is it, you know, if
you denonstrated there actually is harn? There are al
different kinds of standards for food safety.

Unfortunately, CVMcan't choose which one it wants to use.
These are animal drugs. It is 512. And | think it m ght be
very hel pful of CVM would lay that out right up front.

Maybe you m ght have to do a little work on it.

But this is the standard. And then you can start
| ooking to see how things are going to fit into that
standard because you may arrive at different concl usions
depending on the standard. So | think there is a |ot of
people's interpretation. And that is sonething we need to
get squared away right at the begi nning.

DR. STERNER. |'m not sure we have any panel

menbers really qualified to respond to that, Robert?

DR CRAWORD: | amnot qualified, but I wll
respond.

(Laughter.)

Vell, | have known and admired Dr. Condon for over
45 years. But | think, Bob, | am sure you are not saying

that just because we are not gifted in the |aw that we
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shoul dn't be addressing the problem of antibiotic
resi stance. And unless you are saying that, you should sit
down and not say anything el se.

(Laughter.)

DR CONDON: No, it's not -- but it is what the
standard -- do you use the standard of, you know, is there
harn? Is it the standard that keeps showing that there is
no |ikelihood of harnf

DR. CRAWORD: Yes, but give us a break. | nean
we were asked to conme up here and comment on the thing
wi t hout worrying about having a | awer sitting on each
shoul der. So we don't need that.

DR. CONDON: No, it is inportant. Gkay, because
goi ng down the panel --

DR. CRAWORD: Well, maybe you and |I should go
out si de or sonet hi ng.

(Laughter.)

DR. CONDON: But, no. People have nade their
comments in interpreting and based it on different
standards. W've got to try to get people together so we
are thinking of the sanme part. As |long as sonebody is using
one standard and it is different -- and you m ght go off and
devel op a risk assessnent that is great for this other
st andar d.

But it is no good to CVM because it doesn't apply
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to their section of the law. That is all | am saying. And
whether it's -- you know, | amnot saying it is your job to
do it. But that is something that CYM has got to do because
just in discussion of the panel, it points out there was at

| east three different interpretations of what the standard
was.

DR. STERNER. | don't see anybody at a m crophone
right now And | amgoing to give panelists a chance. But
before we do, it may cut to the chase just a bit if | offer
at | east sonebody from CVMthe opportunity to respond to Dr.
Condon's comments. And | think it is very germane to the
task of the panel here if you would like to do that,
anybody.

They are conferring right now In the neantineg,
in the interest of keeping the proceedi ngs noving, Dr.
Angul o has a conmment.

DR. ANGULGC Well, | just -- maybe it is
tangential. But | |like the image of an el ephant. And I
think it paints a good picture. But please recognize the
el ephant is noving and perhaps going down the hill. And it
has been going down the hill since 1995 when serafl oxacin
was approved. And it gai ned speed when enterofl oxaci n was
approved for poultry use.

And in the neantine, we were hoping to slow it

down. And we see eventually slowing it down through the
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framewor k process whi ch was announced a year ago. And it
has been a year. And we are at this destination which is
wonder ful step progress, a wonderful step forward. But we
really need to gain nonentum and address this issue.

And the way to address this issue is we believe
that we really could diffuse nuch of the consternation on
this issue of the franework if we could categorize the
drugs. |If the drugs were categorized, at |east the strawran
to all ow people to conment on whether they think the
categorization is appropriate, then those people that are
concerned that the categorization would be over-stringent or
under-stringent could begin -- we could then start that
di scussi on.

So we need to categorize the drugs in the near
term W need to have near termdiscussions on where the
appropriate thresholds are at -- on the one hand, it has
been a Hercul ean effort to have this risk assessnment. It
was called for alnobst unaninmously for it to be done. But at
the sane tinme, there was optim smwhen this neeting was
first announced that this neeting would be tal king nore
substantively about establishing threshol ds.

And al though -- not to comment negatively about
the progress that has occurred, but recognize it is just a -
- the delay is frustrating. And in the nmeantine, the

el ephant is still going down the hill. And we need to
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mtigate the enmerging fluoroqui nol one resistance.

DR MORRIS: Actually, if | could add to that, |
woul d al so second this idea -- this concept. Again,
speaki ng as soneone who is taking care of patients on a
regul ar basis, we have an el ephant who is sort of rolling
down hill. Qur resistance rates are rapidly rising. Wat

was the rate for Canpyl obacter in the '99 data?

DR. ANGULG Well, we don't have Decenber data yet
which mght dilute it. But it is 21 percent. And |ast
year, it was 13 percent. And that is not final data yet.

But it is going to be two to three to four to five percent
hi gher than 1998. And it is likely to increase at a rate of
two to five percent a year

DR MORRIS: | have this vision of Ronme burning as
Nero fiddled sort of thing. And | can say that because | am
not in the governnment. But we have a very substantive
clinical problemon our hands. W have gone -- you know,
there has been a substantive junp in resistance over the
past year.

And we get into -- we could argue about threshol ds
for years. And as | said, it cones back to ny concept, this
is not a static process. W can't argue over the threshol ds
in the '98 data because they are already out of date. The
process is noving nuch too rapidly for this.

And there nust be a sense of urgency in this
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because al though I am concerned about the resistance in

Canmpyl obacter, | am scared, you know, | won't say what,

about the emergence of fluoroquinolone resistance in

Sal nonella. And, again, that is not quite yet on the radar

screen.
But the data that are com ng out of Denmark says

t hat even when you are not seeing at the clinical

breakpoi nts, you are beginning to see clinical effects. And

| don't want to be arguing three years from now about

gui nol one resistance in Salnonella when we are up at a rate

of ten or 20 or 30 percent. | think there is a sense of
urgency which needs to be instilled in the process. And |
will stop at that point.

DR. STERNER. Dr. Beaulieu, it is your opportunity
to respond for CVUMto Robert Condon's comments.

DR BEAULIEU. Yes, and | don't want these
comments taken in any way as a response to what we have j ust
heard since --

DR STERNER:  Sure.

DR. BEAULIEU. -- Bob's question cane up. | would
have to agree with Kent McClure's assessnent | think. There
is no safety standard per se established in 512. There is a
| ot of legislative history that would argue that it ought to
be reasonable certainty of no harm That | think is

debateable to sone extent. Sonme Courts have found that to
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be a reasonabl e argunent. Sone Courts have not.

Even if we accept reasonable certainty of no harm
as the standard, we still have to define what harm nmeans in
this context. And what we asked the panel for was their
j udgenent about what they thought harm m ght nmean in this
cont ext .

| agree that CVM the Agency has to define at sone
point, has to try to quantify what is an acceptable risk in
this context and start working fromthere. That is not an
easy thing to do. W are charting newterritory here. And
| thought it was very inportant this norning that we heard
how ot her federal agencies are dealing with this sane issue
and the kinds of standards that they are establishing to
deal with sonme of the risks.

W will take all that information under advi senment
and we will certainly try to come up maybe in further
processes like this with a standard that hopefully we can
all live with. | appreciate having said that. There is
sonme urgency to get on with this. W are concerned about
the issue as you fol ks are.

There are things we can do in the neantime to try
to mtigate this risk. And sone of them are already ongoi ng
now in ternms of increasing judicious use of drugs in animals
and so on. And we will certainly continue to do all that as

we seek to try to quantify the level of risk that we deem
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accept abl e.

DR. STERNER. O her questions for the panelists?
Fred, you had a comrent ?

DR. ANGULG | think the point about is there
sonet hing that can be done to mtigate the risk short of
wi t hdrawal of the drug which | agree conpletely, wthdrawal
of the drug denonstrates | guess failure mght be -- | nmean,
it didn't work -- isn't there a way that we can figure out
how to mtigate this problemshort of the draconi an approach
of withdrawi ng the drug?

That doesn't serve anybody's purpose perhaps
except for -- well. So is there -- can you mitigate the
risk? And mtigate the risk, you can mtigate the risk by
ei t her decreasi ng drug usage or decreasing transm ssion.

And ideas on howto mtigate -- how to reduce drug
usage -- well, first, I think it would be a wonderful show
of good faith, although there is no legal requirenment for it
-- it would be a wonderful show of good faith, now the
public health has shown -- believes that there is a harm
fromthe use of fluoroquinolone in poultry, for the industry
to provide the data -- drug use data freely to show how nuch
f I uoroqui nol ones have been used to the public; a show of
good faith that you share the equal concern the public
heal t h has, provide the data.

And it would allow us to feel nore or |ess
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confortable with this escalating resistance. |f the drug
usage is remaining fairly constant, we could interpret
per haps changes in resistance we are seeing with sone --
have sone under standi ng perhaps about whether it is --
whet her mitigation is possible.

So | call on a show of good faith fromthe drug
industry to provide, as they did in an excellent exanple in
the United Kingdom when they provided fl uoroqui nol one use
data in the United Kingdomin a simlar manner. Kil ograns
of useabl e by ani mal species by year would hel p us
understand the risk. |If they share the concern of the risk,
| think they could denonstrate good faith by providing that
data, although there is no legal requirement for themto do
t hat, obviously.

Secondly then, in terms of mtigation of the risk,
decrease in drug usage, it is a wonderful devel opnent in
terms of develop the judicious use prograns. The one
devel oped by the American Associ ation of Avion Pathol ogi sts
is a mgjor step forward. And it would be very useful to
show i npl enentation of that and then to, as anything that is
i npl enented, fine tune it according to what is or isn't
wor ki ng.

You heard the problens this norning with such a
program for physicians. It is being fine tuned by studies

that denonstrate where the barriers are, etcetera. Can such
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studi es be done anongst the relatively small nunbers of
poultry practitioners and just to see -- it would help
ourselves as the risk identifiers. W would be assured if
we knew the extent that the poultry veterinarians were
adhering to these guidelines. So naybe a self-survey of how
they are adhering to the guidelines that are devel oping
woul d be useful

O her ways to decrease drug usage is there could
per haps be evidence provided on the culture sensitivity
necessity of using fluoroquinolones. And an interesting
devel opnment in Denmark is that Denmark is now soon to be --
or will soon be inplenenting a requirenment that before
fl uoroqui nol ones are used -- as | understand it, before
fl uoroqui nol ones are used for a second tine on a preni se,
they must have culture sensitivity data that denonstrates
its utility.

Thirdly -- then | nentioned that you could al so
mtigate the problem by decreasing transm ssion. And one
way to decrease transmssion, | don't knowif it is
practical, but perhaps those houses where birds receive
fl uoroqui nol ones, the integrators could schedule their kil
schedul e or their slaughter schedule so that those houses
that get treated with fluoroquinolones, that they just
sinply go to slaughter i mediately before cl ean-up.

And, therefore, we m ght decrease the transni ssion
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at least to other houses that haven't been treated with

fl uoroqui nol ones. And then a house that is treated with

fl uoroqui nol ones, the -- doing studies to see whether it is
useful to clean out the litter and spray wash the house
before repopulating it with the next chicks would be very
useful and m ght be a practical intervention.

Vell, of course, all of these have practi cal
concerns and econom c costs. But they would help us in
public health feel that at |east the people share our
concern and are beginning to address it. The reason why we
feel the -- for an anal ogy, but the reason why we are
frustrated that the el ephant is going down the hill is
because we have been calling for evidence of sone mtigation
for a nunber of nonths and perhaps years. And we are stil
unawar e of any concrete evidence of mtigation.

DR. WAGES: Dennis Wages. | am a Professor of
Poultry Heal th Managenent at North Carolina State University
at the vet. school and also the Chairman of the Drugs and
Therapeutics Commttee of AAAP which are witing these
guidelines Fred, they are not done conpletely.

The guidelines are | would say 75 percent
conplete. N nety percent of the bacterial infections that
we deal with, the guidelines are witten and there are
certain approvals.

And as nost of you noticed, we have | ooked at
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t aki ng the neomycins and the streptomycins and the drugs

t hat physicians woul d not consider inportant and we woul d
consider are ol der standard drugs and use them | abel ed or
extra | abel ed before we would go to a fluoroqui nol one. And
that violates -- that is against federal |aw

And until we get sone regulatory direction, we
will still finish the guidelines. They will be as good the
paper they are witten on w thout AAAP and AVMA backing. So
that is what we are kind of waiting on. But they will still
be out there.

And things are being done. You know, every tine
that we get into a situation -- and | can't speak totally
for every integrator in the United States. But every tine
that we get into areas where we try to go a direction
peopl e that don't understand the poultry agriculture and the
way we produce birds, it all cones back in our face as a
negati ve connotation versus a positive act.

W have got conpani es that have purchased
irradiating areas and conpani es that have done extensive
research on pH adjustnment of chillers to negate everything
but Listeria at |east, to reduce Canpy through whole bird
washes.

W have -- it is a practical -- when you -- you
know, when you |l ook at a suite and it has, you know, 100

growers or whatever and we have 100 growers in one county in
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North Carolina and you try to truck chickens, it's just the
| ogistics -- it's like, you know, when people say that a
ten-percent increase in a production efficiency.

And just in chickens alone, that is 32.5 mllion
tons of grain that we need extra. And then that |ack of

efficiency has to go sonewhere in a clean-out. You want us

to clean out every tine. | think a lot of people would Iike
to do that on certain areas. | have EPA over here telling
me | can't do that because | can't do the deal. You know,

it is just not a sinple thing.

But it is unfounded |I believe in ny opinion whol e-
heartedly to think of this issue as -- | used to have a | ot
of hair. And | thought it was going to turn gray and it
didn"t. It fell out and turned gray.

(Laughter.)

But they do and they care. And their product has
their nanes on it. You know, if they go down the tubes on
bad product, that is their livelihood. And |I amnot, you
know, sitting up here saying that | amgoing to equate sick
chickens with a human. And | amnot going to do that and |
don't think we shoul d.

But we still have a job to do, too, to provide protein.
And we still feel that consuners are choosing either a
chi cken or soy bean or beef or whatever. And there is a

need for the consuners to own up to sonme responsibility.
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But we intend to take as nmuch action as we can to
try to mtigate, if you will, and | ook alternatives prior to
product renoval. That may have gotten into public comment
and | am sorry.

DR. STERNER. That's all right. It is germane to
t he discussion. Are there other comments fromthe floor for
our panelists? If not, seeing none, we are slightly ahead
of schedul e.

M ke Bol ger is scheduled to conme in sonetine. And
he has yet to make an appearance. But when he does, we are
going to afford himthe opportunity to do ten m nutes just
ahead of our next start tinme. W are scheduled for a break
for 15 minutes. W wll break for 15 m nutes from now and
start then. Thank you.

(Whereupon, a brief recess was taken.)

DR. STERNER. This norning's speaker, Dr. M ke
Bolger, did finally nake it down from Annapolis. And he has
quite a tale of woe to tell. But that is not gernane to the
del i berations at hand this afternoon.

Dr. Bolger is the head of the Contam nants Branch
in the Center for Food Safety and Applied Nutrition, that is
CFSAN. His group is responsible for the hazard-safety risk
assessnment of natural and ant hropogeni c food-borne
contam nants. Dr. Bol ger

ASSESSMENT OF RI SK:  CONTAM NANTS
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Dr. M chael Bol ger

DR. BOLGER Well, | want to apol ogize for ny
tardiness. Unfortunately, on the way in fromhonme, | blew a
tire and was on nmy hands and knees about the tinme this
presentation was supposed to be made, changing ny tire.
had to return honme, find ny wife, get her car and start al
over again. So | did have the best intentions of being
here. Unfortunately, ny rather dated car didn't want to
cooperate this norning.

My task, as | understand it, is to give you a very
brief, ten-m nute overview of how we deal with contam nants
in the food supply. And I -- when | tal k about
contam nants, as indicated in the introduction, we are
tal ki ng about contami nants that are either natural origin or
of human-derived origin.

Now, | know that you have had severa

presentations on pesticide, safety assessnent, risk

assessnment and | believe food additives. | wll try not to
go over the sane material. Oh, right here. Go it.

(Slide.)

But as any true risk assessor, | always have to

start off with ny risk assessnent paradigm It gives ne an
anchor by which I can nove from And in ternms of how we
approach safety risk assessnment in dealing with

contam nants, this is the paradigmthat we generally work
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in. W don't have pointer, right? Ckay.

So in terns of risk assessnent, | make a fairly
pronounced di stinction between what | call safety assessnent
whi ch is what nost people are thinking about and talking
about when they are tal king about risk assessnent, and in
terms of quantitative risk assessnent.

So nost of the tinme when we are tal ki ng about risk
assessnment, we are really tal king about safety assessnent
which is very nuch |Iike what you have heard about in terns
of the pre-market safety assessnment paradigmthat is
practiced in terns of pesticides and food additives. Ckay.

Coul d I have the next slide, please.

(Slide.)

And | will conme back to this paradi gm here.
have no way of forwarding this. And but renenber that in
terms of how we deal with safety and ri sk assessnent for
f ood- borne contam nants, the standards that we use are
really dictated by what Congress has delineated in the act.

And, again, | think for pesticides and food additives,
t hose standards were already described to you.

For contam nants, we deal with a section of the
Act called 402(a)(1l). And there are two standards that
apply here. One refers to it may render injurious to
health. And that is for substances that are added.

And when | nmean added, in other words, there has
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to be the hand of man evident. It doesn't have to be

conpl etely responsible for the presence of the contam nant.
And a good exanple is aflatoxin where part -- aflatoxin is
found because it occurs naturally. But, also, you have

el evations of the levels of aflatoxin because of the storage
conditions under which the grain is kept and therefore the
hand to man in part dictates the total |evel of aflatoxin
you would find in the grain.

Then the other standard for contam nants is the
ordinarily rendered injurious to health. Now, Congress
doesn't really tell us in a quantitative sense what is the
di fference between these two standards. And when | say
ordinarily rendered, this is for contam nants where there is
no obvi ous hand of man present, okay, or acting.

Now, what | usually describe the ordinary rendered
injurious to health standard is | call it the body bag of
evidence. And what | nmean by it is that we actually have
information of adverse reactions at the exposure |evels that
we are concerned about to that particular contam nant.

Now, we could go with evidence based on | aboratory
animal work. But generally, when you | ook at the dose range
used in |laboratory animal work, they are quite a bit higher
t han what you normally would find, okay, in terns of
exposure levels to the contam nant of concern. So you are

al ways maki ng an extrapol ati on of dose fromthe ani mal work

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

189

to the exposure levels that you are concerned about. And
they are many-fold different.

And it is rare that we actually have effects in
animals in the dose range that is equivalent to the dose
range that we are concerned about in terns of human dose.

So generally it will come down to we really need evidence of
adverse effects in humans.

Anot her standard that | just want to briefly
mention is that -- that applies to dietary suppl enents which
you haven't heard about and I don't really have tine to go
into. And there Congress identified the standard as the
di etary suppl enent presents a significant or unreasonable
ri sk. Ckay.

But | just wanted to point this out, that within
the Act itself, you have these different standards of risk
that Congress has identified as to whether you are talking
about contam nant, a dietary supplenent, a pesticide, a food
additive or whatever. Can | have the next slide?

(Slide.)

Al'l right. Thank you. Now, one of the -- there
are sonme key issues that we have to deal with in terns of
contamnants in terns of setting a formal standard which we
call a tolerance under Section 406 of the Act. And one of
the distinctions which I have already alluded to is this

distinction, is the hand of man evi dence.
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Anot her is avoidability. [In other words, whatever
standard we set, there has to be a reasonabl e expectation
that you can avoid that |evel of exposure and that standard
will nmeet that. 1In other words, if you set a standard so
| ow, okay, that it is -- no matter where you | ook you can't
avoid it, then you failed the standard as defined by the
Act .

Anot her one is detectability. You could go
through the safety assessnment paradigm You could identify
an acceptable daily intake, a tolerable daily intake, a
reference dose, a minimal risk level, all of the sane terns
for a safe level. If it is well below what you can actually
nmeasure, then the Act says, no, again, you have failed the
detectability standard as delineated in the Act.

Then you al so have to consider nulti-source and
pat hway analysis. |In other words, with | ead, we couldn't
just consider lead fromthe diet. W had to consider |ead
fromall the other sources and pat hways that humans are
exposed to in ternms of realizing their body burdens.

And then another factor that we have to take into
account is the conpeting dietary risks. In other words, if
you set a standard and you elimnate a certain portion of
the food supply by that standard, what are the resulting
conpeting risks that you have to take into account in terns

of the nutritional loss and risks, in terns of the fact that

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

191

if you renpove this source of protein and the popul ati on has
to go to another source of protein, have you considered the
conpeting risks?

A good exanple is if you are concerned about a
chemi cal contam nant risk, you do sonething that -- in other
wor ds, you cone up with a risk managenent deci sion that
results in soneone consunming |less of this source of protein
that you are concerned about, you go to another source of
protein where there is a great m crobiological risk. So you
have to wei gh these conpeting risks in terns of the standard
that you finally decide on in ternms of a chem ca
cont am nant .

(Slide.)

| have already gone over that. Just briefly in
terms of, again, when | talk about safety assessnent, in
terms of what you heard about food additives and pesticides,
| nmean, this is a paradigmthat was set up by Arthur Laynman
and Fitzhue in 1954. And basically, it comes down to the
use of what we call, for instance -- in food additives, it
is called safety factors.

At EPA, the reference dose is called an
uncertainty factor. But they are basically -- you know,
they are. They are the sane thing. GCkay. They are a
different termfor the sane thing. You are trying to

account for really two issues in terns of the ten-fold
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safety factor, to account for inter-species extrapolation --
in other words, going fromlaboratory animals to hunans.

And then also to account for human sub-popul ation
sensitivity, you use another ten-fold factor.

Now, you know, since Laynman and Fitzhue set this
up in '54, there have been further nodifications to this.
One is the additional use of another ten-fold factor that is
used for the reference dose where you are taking a sub-
chronic, in other words, a less than lifetine study. And
you are extrapolating to a reference dose which is intended
for chronic exposure. You would then apply another ten-fold
factor to account for that.

And then there are other factors that are called
nodi fying factors that are applied sonetinmes to account for
uncertainties that are surrounding the severity of the
response. You have prelimnary information on particul ar
end points, imunol ogical or devel opnental. But it is very
sket chy, highly uncertain, but somewhat suggestive. And
dependi ng on how conservative you want to be, an additi onal
nodi fyi ng factor coul d be appli ed.

(Slide.)

Anot her inportant distinction here though, in
terms of the safety assessnent paradigmthat | have been
tal king about, and I am sure you have al ready heard about

this, but bear in mnd, interns of the safety assessnent
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paradigm there is a distinction in ternms of when we are
tal ki ng about a non-carci nogen versus a carcinogen. The
nmet hodol ogi es are different.

| have just told you about the safety assessnent
paradi gmt hat applies to non-carcinogens. Now, for
carci nogens, basically, what the process involves is the
extrapol ation generally using dose information froma
bi oassay. And it is a downward extrapol ati on because,
again, the dose range that you are studying in a cancer
bi oassay is many-fold higher than the dose range or exposure
range that you are concerned about.

So it is an extrapolation dowmmward. And it could
be linear or it could be sub-linear. It could be super-
linear. It could be, you know, any way you want to nodel
it. Now, generally the default way to do it is through a
sinple linear extrapol ation, through zero. But | just
wanted to point out this distinction in ternms of safety
assessnment in ternms of these two general categories of end
poi nt s.

(Slide.)

It is inportant to bear in mnd though that this
safety assessnent paradigmis really a first step in an
iterative process. And | showed you that nodel, that
paradigmin the beginning. And as | pointed out, there are

many terns that have been coined to -- that really do nmean

Audio Associates
1-301-577-5882




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

194

t he sane thing.

And | think sonetimes this | ends sonme confusion
t hat when sonebody hears the term ADI, TDI, reference dose
or mnimal risk level -- this is the Agency for Toxic
Substances' ternms -- that these are different paradigns.
They are not. Al right? It all goes back to Laynman and
Fitzhue in 1954. So | think you need to bear that in m nd.

And it is a very useful screening paradigmfor
rooting out or elimnating trivial public health problens.
And that is that by and large it serves us very well. It
provides us with the answer to say this answer is sufficient
to assure us of a level of safety and we need to go no
further.

And as | said, by and | arge, when you are talking
about pesticides or food additives or contam nants, that is
as far as we have to go. Now -- but there are problens and
there are instances where it doesn't always serve us that
wel | .

And that is those are the cases that you hear a
| ot about and that is the | eads and the di oxins and the PCVs
because when you go through this safety assessnment paradi gm
where you end up | ooking at a whole data set of information,
you sel ect one study.

You identify one dose |l evel called the no observed

adverse effect level or the | owest observed adverse effect
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| evel . And you apply your uncertainty safety factors. You

end up with an ADI, TDI, whatever termyou want to call it.
And you conpare that to your estimtes of exposure. And |o

and behol d, your estinmates of exposure are over this safe

| evel .

And so -- okay. And so you reach the concl usion
that it is unsafe. WlIl, froma contam nant standpoi nt,
goi ng back to what the act nandated to us in terns of
avoi dability, detectability, competing dietary risks, we
need to think about risks above the safe | evel because we
have to wei gh our risk assessnent at the end of the day
agai nst these other issues.

(Slide.)

So -- and just to point out that in sone mnds and
in sone circles, the uncertainty safety factor issue is
deened to be not a science issue, but a risk nmanagenent
issue. In other words, it is -- and the size of that
uncertainty safety factor range is dictated by your |evel of
i gnorance. In other words, the |l ess you know, the bigger it
is. GCkay? And so sone people | ook upon that at the end of
the day as a risk managenent tool. And just let nme --

(Slide.)

So just getting back to this paradigm for
contam nants, many -- nost of the tine, we operate very well

within the safety assessnent consideration of paradigm But
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there are issues |ike |lead, PCVs, nethyl nercury, where we
really need to nove to the next |level of the paradi gm and
deal with issues of the degree of adversity, the variability
and uncertainty of dose response.

(Appl ause.)

DR. STERNER: Questions for Dr. Bol ger on
contam nants? That was very clear and very understandabl e.
After the day you have had, we appreciate you just show ng
up. It is just good to have you here. You can go down
here. W are all set. W are noving here to the public
comment period. So we have an hour scheduled for this. Dr.
Sundl of, did you --

DR. SUNDLOF: No, | amjust going to sit up here.

PUBLI C COVMENT PERI CD

DR, STERNER. Ckay. Good. W will ask that
speakers who -- will identify thenselves who cone and w sh
to make conments about this portion of the deliberations,
identify thenselves and their organization. You will have
three mnutes. Jimwll signal you when you have 30 seconds
left. And we expect you to bring it to a close at that
time. So with that, we are open for public comrents.

Ri chard.

DR. WOOD: Thank you. This way | get to catch ny

airplane. | amRichard Wod. | amthe Executive Director

of FACT, Food Animal Concerns Trust. W work on food safety
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issues related to neat, mlk and eggs. W al so have a nodel
| ayer operation where we -- since 1991, we have had

Sal nonel la enteritidis controls in place on our farns and

mar ket the eggs on the east coast and in the m dwest.

According to a presentation we heard yesterday, |
think it was Dr. Long, he indicated, and others have, as
wel |, that science is but one of six inputs that are
considered in a risk managenent deci sion maki ng process,
public val ues, econom c factors and so on.

So ny comments cone fromthis broader perspective
that must be considered in a risk nmanagenent deci sion.
Regarding the risk standard, the way that | think we would
approach this is that since the goal of risk nanagenent as
defined by the risk assessnment is the reasonable certainty
of no harm and since this particular risk assessnent that
we have been presented with has denonstrated that there is
potential harmto at |east 5,000 persons, then we believe
that mtigating steps nust be put in place i mediately.

To look at this as a risk assessnment nodel, what |
amtrying to say is that you give us data that shows that
there is potential risk to X nunber of people, 5,000 or
what ever. Then we want a response. W want to see sone
risk mtigating steps put in place and, in fact, would
support a noratoriumon the future use of fluoroquinol ones

intreating poultry as an optinmum mtigating step.
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Does the FDA have the power to take that step?
Vell, it is my understanding that renoving a product from
the market can be a lengthy |egal process that may take up
to six years. And in raising this issue with them | am
told that it is highly likely though that if the FDA is seen
to have its ducks in line, I think soneone has said earlier
today, and the el ephant is going down the hill, to use
anot her image, that perhaps there would be cooperation on
the industry side to respond to any mtigating steps that
the FDA had arrived at.

And yet the recent experience with FSIS with the
Texas plant suggests that good will nmay not al ways abound.
And so to neet its obligations under this risk assessnent,
t he FDA shoul d pursue statutory changes that will give it
full enforcenment powers.

At a minimnum we would call on inmediate steps to
be taken to reduce resistance comng frompoultry. And I
t hought that in this two-day workshop, that there would be a
greater enphasis placed on discussing actual mtigating
steps that would relate to this nodel

And we have heard sone of those. Yesterday, on-
farminterventions were suggested by one speaker. Dr. Cray
suggest ed processing contam nated flocks first. Dr. Angulo
was offering sone steps that the industry m ght take. But

as a consuner organi zation, we believe and ask that there be
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mtigating steps taken inmediately or as soon as possible.
What is the appropriate population on which to

base the standard? Well, yesterday Dr. Bell indicated that

fl uoroqui nol one use may soon be appropriate for children

whi ch according to another chart that we saw yesterday from

Dr. Smith may -- is the largest population infected by

Canpyl obacter. As a group such as ours, concerned about

public health, children, the imunoconprom sed and the
el derly, the high risk popul ations are the appropriate
popul ations for us to consider in mtigation steps.

What is the appropriate |egal standard? Well, we
are not equi pped to answer that question. But | would like
to affirmthat the risk managenent plan and the threshold
setting should be established through a public process as we
are going through today with public notice, public coments,
public neetings and formal agency action.

As the risk assessnent is a val ued process
partially due to its transparency, so, too, nust its risk
managenent be. Thank you.

DR. STERNER. Thank you. Further public coments?

Dr. Sundberg.
DR. SUNDBERG. | am Paul Sundberg. | ama
veterinarian with the National Pork Producers Council. And

perhaps | could start with just a coment to expand a little

bit on Richard Wod just said. One of the things about the
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whol e process of this issue is the two-day workshop that
woul d hel p give sonme input into the process. And the whol e
process is what we are really concerned about right now.

W would like to nake sure that we have adequate
opportunity for input. And that includes perhaps a
suggestion of a real workshop type of format that we could
work off of for the com ng neetings. So we've got exanples
of veterinary feed directive. W've got exanples of HACCP
process. W have got a nunmber of exanples that offer
st akehol der i nput.

And it really comes down then to stakehol der
communi cation. Conmuni cation from FDA CV/Mto the
st akehol ders here is one thing. And | think offering that
kind of input and that type of process would very much hel p.

Dr. Lieberman made the comment that she was
guestioning what is the inpact going to be. And if we would
have -- we would use the transparent and open words. But if
we woul d have a format that we could offer discussion and
real input, we mght feel that we have nore of an inpact
into the process. So that cones under communication with
t he st akehol ders.

Anot her opportunity is comunication. And the
st akehol ders -- when | amtal ki ng about stakehol ders here is
these that are at the neeting. W know what the issue is.

W know what is going on.
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Anot her real opportunity here is to take advant age
of Dr. Hueston's el oqguent comrents and al so ot her comrents
t hat have called for comunication -- outreach comunication
if you wll, risk conmmunication. As | think Dr. Hueston
said, saying that the process is done isn't enough as far as
comuni cation goes. The real challenge is going to be to be
abl e to communi cate what has happened, why it has happened,
what the next steps are. And that also then to be effective
shoul d include all the stakeholders into that process.

Finally, one comment and | think the risk
comuni cation, the very inportance of that is to naintain
consuner confidence in the products we have. Wthout that,
as | think it was said before, you will hear nunbers and you
will say risk and that is all it is going to take. But in
order to communicate clearly the real risk and really the
process, that will help maintain consuner confidence in the
food supply.

Finally, adding NPPC s congratulations to the
chorus of congratul ations that have come in bringing forth
the risk assessnent certainly is in order. One of the
things that we are concerned about is that we have only, as
everybody el se, have had just a few days to take a | ook at
it.

And that is very inportant that CVMremain open to

input in this process. W wll be submtting witten
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comments, further witten comrents that will give specifics
on the risk assessnent. Thanks.

DR. STERNER. Thank you. You get an extra ten
seconds for conplinments, by the way.

(Laughter.)

DR PRETNICK: Steve Pretnick with the Nationa
Chi cken Council. W would also like to congratulate CVM for
goi ng through this risk nodel devel opnent. W do have a
nunber of concerns, however, with sone of the assunptions
that were nade, as well as the scope of the nodel. And we
wi |l address those in witing in detail.

| would also like to add that we, too, support a
wor kshop. W feel that sone of the concerns that we have
with the nodel could have been addressed if there were an
opportunity for the industry to have a dial ogue with CVM
We coul d have worked out sonme of what we think may be
erroneous assunpti ons.

But, anyway, we, too, would like to be a part of
this process. And we think it would benefit all the
st akehol ders if we could have such a workshop and nove
forward

DR. STERNER: Thank you. Dr. Berkram

DR BERKRAM | am Tom Ber kram Executive Director
of the Anerican Association of Swmne Practitioners. And

first of all, | would like to nake a bit of a correction,
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with the perm ssion of nmy esteened coll eague from North
Carolina, about poultry when he was listing the different
commodi ti es.

| amsure it was an oversight, but he forgot to

put pork on that list. So I would just include that right

Now.
DR. WAGES: | apol ogi ze.
DR. BERKRAM  Apol ogy accept ed.
DR STERNER  The other white neat.
DR. BERKRAM Right. Now, at the risk of turning
this into a love fest., | would commend Steve and his staff

for doing this risk assessnent. W think that it is a good
first cut. And that is a quote froma statistician that we
have engaged to review this risk assessnment. G ven the

short period of time though, we haven't done a conplete

revi ew.

And in the prelimnary review, we have discovered
sonme areas that we feel will need to be clarified, nodified
and corrected. And we will be offering conplete comments in

witing at a | ater date.

Just as the risk assessnent is a good first cut,
we feel that this should just be the first step in the
ongoi ng di scussion of this particular issue. And | would
echo the comments from a nunber of the peopl e al ready that

al t hough we recogni ze the value of this format being a
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| ecture format for a neeting.

For transfer of information and know edge, we
think that a really substantive and interactive workshop
woul d certainly advance everybody's feelings about this, to
feel nore confortable with the risk assessnment and the
st akehol ders havi ng that input.

Lastly, we would urge the FDA to continue to
recogni ze the conplexity of this issue. Although I can now
describe this risk assessnent as a very sinple nathemati cal
nodel, although |I often question that, that really belies --
that description belies the fact that this is still a very
conplex issue. And we would certainly not want to see
sinplistic mtigation tactics or strategies i nposed on an
i ndustry -- on the aninmal agriculture industry w thout sone
consi deration being given to all the consequences, intended
as well as unintended. Thank you.

DR. STERNER. Thank you. Any other coments? It
is about that tine per day. | have seen many post-prandi al
insulin surges here and sone eyelids being stared at from
the rear side. It probably would be good to stand up and
recirculate static blood for about five mnutes. And then -
- please, Dr. Sundl of.

DR. SUNDLOF: Yes, | just -- | nmade a terrible
oversi ght yesterday in not recognizing one individual who

was nore or |ess responsible for the creation of the risk
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assessnment and that was Peggy MIler who has |left CVMfor
bi gger and better things. And for some reason, when she
wal ked out the door, she kind of checked out of ny nenory.

(Laughter.)

But | think it is very appropriate to make sure
that Peggy M|l er does get recognized for having the vision
to put this whole thing together.

DR STERNER So we have a five-m nute break here.

And then Dr. Thonpson will start.
(Whereupon, a brief recess was taken.)

SETTI NG THRESHOLDS AND NEXT STEPS

Sharon Thonpson, D.V. M

(Audi 0 m ssing.)

DR STERNER --- snmall aninmal and exotic
practice. She holds her bachelor's degree from Harvard
University -- excuse ne, Harvard University in 1983 and a
D.V.M degree fromthe Virginia-Mryland Regi onal Coll ege of
Veterinary Medicine, 1987. Dr. Thonpson, it is ny distinct
pl easure to turn the podi umover to you.

(Slide.)

DR. THOWPSON: Okay. Well, ny big benefit was
going to be that I was going to get us out of here early
because | had budgeted extra tine so that | could acconplish
that. But you have done such an excellent job, Keith, that

we -- | don't even have to work at it.
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| wanted to just spend a mnute commenting on sone
of the points that people made in terns of | guess their
di sappoi nt nent that we had not gotten nore into the subject
of thresholds at this particular neeting. As many of you
know, initially in the planning of this neeting, we did plan
to have a whole session to tal k about the establishnent
t hr eshol ds.

But simlar to you, we basically got -- CVM got
the draft risk assessnent nodel very late. And that was
through no fault of anybody's. But that was the reality.
And we just did not feel that we would be prepared to
di scuss not only the validity of the nodel, but exactly how
it would be used in ternms of the establishnment of
t hr eshol ds.

So just to explain to you that we certainly do
think that the issue of thresholds is an inportant issue. |
am going to provide you sonme very prelimnary comrents
today. We do plan to look nore at this issue in the future.

And so just to give you a little bit of background on that.

(Slide.)

First, | wanted to start by giving people sone
history in terms of how we tal ked about thresholds in the
Framewor k Docunment and then to tal k about how this could fit
into the risk assessnment nodel itself. In the Franmework

Document, the FDA tal ked about two di fferent kinds of
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threshol ds, a resistance threshold and a nonitoring
t hr eshol d.

The resistance threshold really was envi sioned as
being the upper limt of resistant bacteria that could be
transferred fromanimals to humans and still be considered
safe. And in the docunent, we basically had tal ked about
this threshold being established in humans.

The nonitoring threshold was viewed as being
established either in humans or in animals. W didn't
define which and actually asked for comment on that. But it
was envi sioned as being an early warning systemso that when
you were approaching the nonitoring threshold, basically the
nonitoring threshold could either be | oss of susceptibility
or frank resistance in terns of a resistance preval ence.

And when you were to approach that, the sum action
woul d be taken, basically mtigation action in terns of
further investigation or potentially changes in terns of how
the drug was used on the farm changes in nmanagenent
practices. That was what was envisioned in terns of a
mtigation action.

As | said earlier, basically the resistance
threshol d was defined in humans. And for Category 1 drugs -
- | would like to focus on that today -- the Franmework
Docunent stated that the resistance threshold would need to

be zero or very low. This doesn't necessarily nmean that
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resistance in animals woul d al so necessarily have to be zero
if data was available to show that sone |evel of resistance
in animals would not result in crossing the resistance
t hreshol d i n humans.

For each Category 1 drug, the Agency would need to
define the end point of concern. And what | nean by that --
Il will give you an exanple. The Framework Docunent

di scussed resistance in Salnonella as the end point of

concern for quinolones. Therefore, resistance devel oping in

ot her pat hogens such as Canpyl obacter woul d not necessarily

rai se the sane | evel of concern as resistance devel oping in

Sal nonel | a.

| don't nean to say that we would not be concerned

about resistance in Canpyl obacter. Just in terns of the

human heal th i npact, we would be nore concerned about

resi stance i n Sal nonel |l a.

The end point is, obviously, very directly rel ated
to the risk standard. Now, as Linda earlier had nentioned,
in terms of the Framework Docunent, that was defined as the
| oss of availability of safe and effective antim crobi al
drugs to treat human di sease. For Category 1 drugs, the end
poi nt was nore specifically highlighted as the | oss of
significant human antim crobial therapies when alternative
drugs were limted. So there was a consideration of

alternative therapies in ternms of the categorization
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process.

Li nda had al so nentioned that we have put out an
anal ysis of the comments that we received on the Franework
Docunent. And in case anyone has not gotten that, it is out
on the -- copies are out on the table outside.

But | wanted to briefly nention a few points with
respect to the thresholds. Basically, we received many
comments as were nmade earlier, as well, about the need for
extensi ve public dial ogue and st akehol der invol venent as we
nove forward, and especially on the issue of threshold. FDA
definitely agrees with that.

| think we -- and the reason | was |ate getting up
here -- and | apologize -- was that | was following up with
Dr. Sundberg in ternms of what were his thoughts on how we
could design a better process in the future in terns of
interaction in a workshop. So I do think that that is very
i nportant.

W al so nentioned in the comment anal ysis that
because really of the difficulty that we envisioned in
establishing thresholds, that we are considering limting
that requirenment in terns of a formal threshold only to
t hose products that would be classified as a Category 1
pr oduct .

(Slide.)

kay. In ternms of setting thresholds, we really
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envision that there is two ways that it could be done. One
way woul d be what we consider a technol ogy-based net hod and
t he other would be nore of a heal th-based nethod.

In terns of a technol ogy-based net hod, what we
mean by that is that a technol ogy-based threshold typically
woul d be established by neasuring the anbunt of contam nant
currently present. So, for exanple, HACCP limts for

Sal nonel | a contam nation on carcasses were established by

measuring the current |evel of carcass contam nation

And then if a qualitative risk assessnent were to
suggest that that anount represented an unacceptabl e ri sk,
then further regulatory action could be taken. In the HACCP
regul ati on, USDA concl uded that the current food-borne

di sease burden due to Sal nonella was too high and required

the | evel s on carcasses to be | owered.

For antim crobial resistance in animal food-borne
pat hogens, a technol ogy-based threshold could be established
by neasuring the anount of resistance present in the food-
bor ne pathogen for approved products or the anmount projected
to devel op based on pre-approval studies. And if that |evel
was viewed as representing an unacceptable public health
ri sk, strategies could be devel oped to decrease the disease
burden or the resistance |evel.

Wi | e technol ogy-based t hreshol ds have an

advantage in terns of the ease of establishnent, the val ues
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are not necessarily tied to public health outcones.

The other nethod that is routinely tal ked about in
the literature is health-based thresholds. And these are
usual | y established based upon a safety assessnent. Since
public health risk is a product of hazard tines exposure,
heal t h-based t hreshol ds are generally established by
perform ng a conprehensive eval uation of both the hazard and
exposure.

Est abl i shi ng heal t h-based t hreshol ds, however, on
the basis of a quantitative risk assessnent for al
antimcrobials and all pathogens would be difficult and
resource intensive due to the lack of quantitative data on
public health outcones related to the use of antim crobials
in food animals. And in sone cases, these also may be
difficult to directly relate to public health outcones due
to uncertainty and the quality of avail able data.

The risk assessnent nodel does facilitate the
est abl i shnment of thresholds because it builds a |ink between
resi stance | evels of aninmals and resistance |evels in humans
and ties that to a hunman health inpact. The ability to |ink
these two can assist us a regulatory agency in setting
t hr eshol ds.

But, however, as we heard during this neeting, we
really nust first define certain questions including a nore

clear definition of the risk standard. And then we nust
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al so tal k about what is the regulatory end point of concern.

If we go with the definition of reasonable
certainty of no harmas defined in the Framework Docunent
where we | ook at | oss of available therapy, then we would
need to | ook potentially at the particular drug or class of
drugs and say what are we nobst concerned about in terns of
resi stance devel opnent with this particular drug and the
parti cul ar pat hogen of concern.

So one approach could be to use a hybrid of a risk
assessnment and a safety factor approach to established
threshol ds. For exanple, the conplete risk assessnent woul d
be conducted for the pathogen that devel ops resistance the
soonest or what we could call the sentinel food-borne
pat hogen in the animal species associated with the npst
f ood- borne di sease due to that pathogen. And we could cal
this the reference ani mal speci es.

For exanple, wth quinolones, we could choose

resi stance devel oping in Canpyl obacter and this would be the

sentinel food-borne pathogen, in chickens, which could be
the reference animal species. The risk assessnent nodel
could then be used to determ ne when an unaccept abl e hurman
heal th inmpact is reached for the resistance threshold
est abl i shed i n humans.

And furthernore, to calculate the |evel of

resi stance perm ssible in the sentinel food-borne pathogen
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on the reference ani mal species at slaughter -- and this
woul d be the nonitoring threshold -- the nonitoring
threshold could then be applied to all other species and be
protective of the public health because the food-borne

di sease burden from ot her species associated with that

parti cul ar pat hogen should be |less than that of the

ref erence species. And that is inherent in how you define
what the reference species would be.

(Slide.)

For food-borne pathogens with health inpacts
greater than that of the sentinel bacteria, it nmay not be
possible to wait until resistance devel ops to assess the
public health inmpact. And this point has been brought up
during the neeting before, that you nay not want to wait
until you have enough data to a quantitative risk assessnent
and judge what is the human heal th inpact because at that
poi nt, you know, you are already too far.

So, for exanple, specifically nmentioning the issue
t hat has been tal ked about, the Agency nay not want to wait

until fl uoroquinol one resistance develops in Sal nonella to

support a full-blown risk assessnent on this Sal nonel | a-

rel ated human heal th i npact.
In this case, a safety factor could be determ ned
and applied to the nonitoring threshold established for the

sentinel bacteria to be protective of the public health.
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And mtigation action could be warranted when either the
nonitoring threshold in the sentinel bacteria or other food-
bor ne pat hogens woul d be reached.

So in this kind of approach, we would have nore
t han one nonitoring threshold for fluoroquinol one resistance
that would trigger the need for mtigation. One mght be in

Canpyl obacter derived froma quantitative risk assessnent

and another m ght be in Salnonella, either reduced

susceptibility or Iow level resistance depending on where we
go, derived froma nore qualitative risk assessnent and the
application of a safety factor.

(Slide.)

| want to talk a little bit also about some ot her
critical risk nmanagenment tools. | mean, we are focusing
here on thresholds. But | really do think it is very
important that we believe it is critical to also | ook at
judicious use of antimcrobials. | think we -- Dr. Sundl of
mentioned this and ot hers have nentioned how supportive we
are of the work that is going on by the AYM. And we really
do believe that this is a critical piece of the equation.

The application of these principles are critical
in managing the risk of antimcrobial resistance by limting
the use of inportant human anti m crobial in food-producing
animals to only when it is really necessary and thereby

reduci ng the sel ective pressure for the devel opnent of
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resi stance.

In addition, another critical piece of the
equation has al so been nentioned during the neeting, the
i npact of HACCP and what inpact that has in ternms of overal
f ood- borne di sease. VWhile we believe the risk assessment
was appropriate designed to estimate risk to human health
fromresistance food-borne pathogens associated with the use
of antimcrobials in food-producing animls, the current
apparent effect of HACCP is to reduce hunman exposure to
f ood- borne bacteria which could concurrently reduce ill ness
of peopl e.

So this is something you can't ignore in terns of
the overall managenent of risk because if overall food-borne
di sease burden goes down, then concurrently hopefully
resi stant food-borne disease would go down. So | think --
we feel that although we think we have | ooked at the issue
fromour prospective appropriately, we also feel that this
is avery critical piece of the equation.

(Slide.)

Now, | just want to nake a very few coments in
terms of next steps, first, focusing really on the risk
assessnment itself and what we plan in ternms of noving
forward in ternms of that. Basically, we do plan to review
comments nmade both at this neeting, as well as conments nmade

to the docket. And | have put here the docket nunber to
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submit comments to us on the risk assessnent nodel

W will consider whether the nodel, itself, should
be revised. There were sonme conments nmade during the
neeting in ternms of suggestions that we shoul d have | ooked
at certain aspects. So we will certainly review those and
make an assessnent as to whether we believe the nodel should
be revised.

W will also consider any additional data that is
submitted to us as part of the comment process, either data
that is submtted or referenced either at the neeting here
or in the cooments. W will |look at that.

W will also consider suggestions to generate new
information to refine the risk assessnent. For instance, if
an industry group has an idea of data that could be
generated that they are interested in collecting that would
per haps answer sone of the questions or address sone of the
data gaps that are identified in the risk assessnment, we
woul d certainly nore than wel cone conversations on that and
suggestions on the data that woul d be nost useful.

(Slide.)

And then finally, we do plan to publish the final
ri sk assessnent after we consider the comments. W will try

to address all the conmments as nuch as possible in the final

report. W will try to either clarify points or, obviously,
nodi fy things or include additional data. So we will try to
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i nprove the description.
There has been a nunber of people who have pointed
out certain things in terns of -- either during the neeting

or on the side about sone need to clarify certain pieces of

logic in the report. And we will certainly do that.
We are also aware -- it has been nade aware to us
the inconsistencies in the current draft. |t has been

poi nted out that there are variations between sone of the
charts and fornul as anobngst the sections. And we do plan to
try to correct those inconsistencies and put up a revised
draft in the next few weeks. So -- and basically, | beg
your i ndul gence.

W were nore concerned with getting it out to the
public so that you would at | east have sone tinme to review
it before the neeting and rather than the report being a
perfect draft. So we do plan to correct that and we w ||
post a revised draft in the next few weeks.

In addition, we will be putting up the -- a
spreadsheet on the web so that you can actually downl oad
that and | ook at the data yourself. So we will be putting
that up and maeking that available to people. And that wll
be on the CVM hone page.

Now, moving fromthe risk assessnent in terns of
the issue of the risk standard, we would certainly al so

appreci ate additional comments submitted to us in terns of
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that particular issue. | think, at least | hope that you
got a sense of the fact that this really is a very difficult
i ssue that we are struggling with. And we do want

st akehol der input on this issue. So we would | ook forward
to additional comments.

We do also plan in ternms of additional neetings,
we plan to have a neeting on the design of pre-approval
studies. That is currently scheduled for February 22nd
through the 24th. And we hope to have an agenda, a draft
agenda avail able soon. And that will be posted on our hone
page. So look for that, as well.

And we wi Il also hold additional neetings as
needed. (Gbviously, the issue of thresholds needs further
di scussions. So we do plan to engage the public on that
issue, as well after we have | ooked further at the risk
assessnent and the comments that are submtted on that node

and basically nade sone assessnent of how we can use this.

So I think we do want to nove forward as quickly
as possible on that. But we felt it was inportant at this
neeting to at least first get sone validation and
opportunity for people to give us comments on the validity
of the nodel itself. So we do plan that. Also, nonitoring
that has been -- as sone peopl e have suggested, that we need

to hold a neeting on that, as well.
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(Slide.)
In terns of future risk assessnents, | think many
of you are aware that we are also planning to do a risk

assessnment on enterococci. And | was |listening very closely

during this neeting in ternms of public process. And | think
that one nessage that | amcertainly taking home fromthe
neeting is the need to begin the dial ogue early.

And so | think that is very inmportant. And I
fully agree with that. And so what | would like to do in
terns of as we nove forward into the next risk assessnment is
to develop a public process, at |east have sone sort of
notice defining the scope of the risk assessnent that we are
| ooking at and a call for information in terns of any
rel evant information on the issue and suggestions for how
potentially the nodel could be designed.

So | think at least | have heard that very clearly
frompeople. And if people have any other suggestions to
make to me in terns of how to deal with communication in the
future on this, | would certainly appreciate that, those
comrent s.

And finally, just in closing, | want to thank you
for everybody's participation in the neeting, especially the
speakers who | know in ternms of organization, | pressured a
| ot of people to come on very short notice to the neeting.

So | really do appreciate that. | appreciate everybody's
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input into the dial ogue at the neeting.

| think that, at |east fromny perspective, it was
a relatively balanced neeting and we had sone good
di scussion, sharing of views but, as Dr. Sundlof said in
terms of ground rules, no personal attacks. So | think that
was excellent. So | will close there and answer any
guestions that | can.

(Appl ause.)

DR. STERNER. Questions for Dr. Thonpson? Robert.

DR. CONDON: Could you clarify, you are going to
put out another draft or sonething in the near future and
would it be best to wait until that cones out and conment on
it? Because -- could you kind of maybe highlight a few of
the things you are going to change |ike sonme of the
arithnetic differences and sone of that?

DR. THOWSON: Yes. And | nean nmainly it has been
-- and I may ask David Vose also to nake a coment on this.

But there were sonme -- we were working people in disparate

pl aces and people were out of the office for certain periods
of time. And so there were sone inconsistencies in some of
the charts and the forrmulas fromdifferent parts of the
draft.

In terns of really the discussion or the issues
that were presented, that is not going to change. You know,

we woul d cl ean up sone of the typos, too. And that is -- if
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you would like to wait for that, we do plan to do that in
t he next coupl e of weeks.
But in terns of the issues that we are posing and

how t he nodel is constructed, none of that is going to

change. It is just cleaning up sone of the presentational
issues like that. | don't know, David, if he is here or if
he wants to conment on that either. But -- sure.

VR. | would like to nmake a suggestion

that you when you do the next draft, you put |ine nunbers so
when we are maki ng comments.

DR. THOWPSON: Okay, we will try to do that.

DR. STERNER. Dr. Richard Carnival is recognized.

DR CARNI VAL: Yes, | amRich Carnival fromthe
Animal Health Institute. And, Sharon, recognizing there is
going to be continued discussions on this threshold it
sounds |ike and further workshops, there are sone questions
t hat have been bothering me for a long tine about
t hr eshol ds.

And | just thought it may not be fair to ask you
t hese now because you probably can't answer them But |
t hought I would want to get themout there for the record
just to have peopl e think about the idea of threshol ds and

exactly where we go with them

First of all, it has been troubling me for a while
as to how FDA would, in fact, enforce thresholds. | think
Audio Associates
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that is a big question on the industry. Now, one way | see
that they could enforce thresholds is taking action agai nst
veterinarians and producers using the product. That is what
happens w th residues.

When tol erances are exceeded, there is usually
i nvestigation that occurs. And the FDA goes back and | ooks
at who m ght be responsible for causing that residue so
action is taken against the veterinarian and producer.
Wuld it be envisioned that the FDA woul d put out sone sort
of general notice banning the use of this product or greatly
prohi biting the product?

Short of that, it sounds to nme |ike the Agency
m ght be considering taking action against the producer --
or against the manufacturer. So it would raise a question
as to why would the action be taken against the
manuf acturer, what justification would there be for that
when, in fact, the manufacturer is sinply supplying the
pr oduct .

They are not necessarily using it and causing the
resistance that is occurring. So there, | nean, there is a
guestion in ny mnd how these thresholds woul d be enforced.

So you might want to answer that one.

The second part of the question is the current

HACCP sampling is really not statistically-based at the

nonent. It is about the best the USDA can do because they
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are looking at Salnonella and they are testing Sal nonel |l a

based on their programfor trying to set standards for

Sal nonel | a pl ant s.

But it is really not statistically-based. The
kind of threshold nonitoring you are tal king about seens to
me would entail a nuch larger program one that is
representative the nation's food supply as a whole with
mul ti pl e species and multipl e pathogens.

It sounds to ne like a mgjor increase in the NARVS
type program |Is that envisioned and who woul d pay for
t hat ?

Finally, it seens to nme that the nethods that are
used in the detection and susceptibility testing would have
to be validated just |ike nethods that are validated for
drug residues. | mean, there is a very el aborate process
that goes into validating anal ytical nethodology for drug
resi dues.

And we all know how expensive and difficult that
process is. And this, obviously, would involve the NCCLS
and other agencies in trying to do that. So I guess it is
fine to tal k about thresholds. And we have been talking
about themand listening to different concepts for the |ast
year.

But | think these are sonme real, hard core

guestions that at some point in tine we have really got to
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put on the table for the industry and say this is howit is
going to be applied; this is howit is going to be enforced
because, otherwise, | amafraid we could talk about this for
t he next ten years.

And as it stands right now, you know, the drug

approval process is kind of being held hostage. So | just

-- if you could answer any of that today, that is great. |If
not, we will hold it for another tine.
DR. THOWPSON: Well, | wll nmake just a coupl e of

comments, Rich. Cbviously, it is a very difficult area
which is why we need additional dialogue onit. So |l can't
answer your whol e questi on.

But in ternms of really the first question you
posed in terns of whose responsibility, you know, focusing
inreally on the nonitoring threshold, |I think we have had
sone di alogue on that with the industry. And what we
envision with that is for that to be, you know, the point
where we woul d say some mitigation is needed.

And | think what we put out initially in the
Framewor k Docunent, as you may renenber, was ki nd of
requiring drug sponsors to do on-farmnonitoring prograns
fromthe onset.

And so some of the information that we would be
| ooking for in terns of information potentially to aid us in

mtigation in terns of intervention strategies, we would --
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our idea was we would have sone of that information fromthe
very begi nni ng.

And that would aid the Agency in encouraging the
i ndustry, both the drug industry as well as potentially the
i ndi vi dual producer in the industry, in ternms of the
appropriate mtigation so that the product could stay on the
mar ket .

I f you have | ooked at the comments -- comment
anal ysis that we put out, basically we are sayi ng now we
don't believe that we would need to have -- or we are not --
we are noving away in terns of saying that we would require
on-farm prograns for all products. So we have noved away
fromthat.

But in ternms of when we do start to approach that
nonitoring threshold, |I think we would still go back to the
sponsor and say we need to do sone investigation because,
ot herwi se, we won't be able to tell, for instance, the
producers, we will not be able to make those appropriate
| abel changes to allow the product to continue to be used
safely.

So | think what we have envisioned and | may --
Linda, if you certainly have any additional comments -- but

t hi nk what we envision was at that point in tinme, we would
need to really do sone investigations to try to identify

what are the risk factors that could be addressed in terns
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of mtigation so that, you know, resistance could be
managed.

And in terns of action in ternms of the Agency,
what we may do nay be certain changes in terns of how the
drug is used, |abel restrictions, that sort of thing.

So | think it is a conbined effort, at |east that
is how!l would like to viewit. But, obviously, at |east
fromour perspective, the drug sponsor has a mgjor role to
pl ay.

And in ternms of the other nore technical issues,
in terns of |aboratory validations, robustness of the NARVS
program statistical significance, | don't think we are
there yet in terns of saying how we woul d defi ne when we
have reached a certain threshold | evel which I think is what
you are getting at, what statistical basis there is in terns
of saying that we have reached that. And so I think there
is nore discussion on those issues.

Li nda, do you have any additional comments on --

DR. TOLLEFSON: No, | think you covered it well.
| really do.

DR. STERNER. |If you are going to talk, cone to
t he m crophone.

DR TOLLEFSON: | am Linda Tollefson. | am
Director of the Ofice of Surveillance and Conpliance. And

what Sharon said about the thresholds, | fully agree with
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it. And | thought pretty much how we laid it out in the
Framewor k Docunent .

However, you raised a question in the beginning
about would we go -- would we treat it |like a residue and
trace it back to the producer or the veterinarian. And, no,
is the answer. W never envisioned doing that. W see no
purpose init. If you want to provide comments as to why or
what rational e.

| don't understand what that would get us. |

mean, what you are thinking of is individual m suse nmaybe.

Ri ght ?

(Away from m crophone.)

DR. CARNI VAL: Well, | wasn't necessarily
suggesting --- problem--- same kind of action taken ---.

DR, TOLLEFSON: Right. So you are thinking that
it was being like a violative residue, we would be
approaching the resistance or nonitoring threshold. And,
no, we never considered treating it as a result of an
i ndi vi dual producer or veterinarian's actions.

(Away from m crophone.)

DR. COPELAND: Linda, in that same regard ---
resistance ---. And | think that needs to be ---.

DR. TOLLEFSON: Right.

DR. STERNER. Coul d you repeat the question for --

DR. TOLLEFSON: Right. Go ahead, Dennis.
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DR. COPELAND: I1'msorry. | thought 1 could sneak
it in wthout getting up to the mcrophone. | am Dennis
Copel and with Bayer. And | just pointed out that I would
envision that if resistance devel ops, you are going to have
pockets of resistance where, you know, maybe in nost parts
of the country, there is no resistance. But there m ght be
in one location. And | think sonehow that has to be taken
i nto consideration.

DR. THOWPSON: Actually, and I know Linda wants to
say this, too, but I amdying, too, is that that is actually
t he exact reason that we said that we need nore specific
drug use information so that we coul d address that exact
i ssue and | ook at things at nore of a regional basis.

But --

DR, TOLLEFSON: Right, exactly. If we rely on
NARMS to nonitor those nonitoring thresholds, we will not
know any kind of regional variation or differences. And, in
fact, we won't detect it. Wiat will happen is it wll just
sinply be wi ped out and we won't see an increase or decrease
in susceptibility or increase of resistance because it is
not powerful enough.

Combi ning the drug use information with the trends
in susceptibility would give us a better handle on that.

But even so, it is pretty difficult.

DR. STERNER: Further conments or questions for
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various either panel nenbers that participated today,
speakers or CVM nenbers? Your opportunity to speak is
rapi dly di sappearing because it may have to do with the
| at eness of the hour. | will point out to you, however,
that we appear to be 45 m nutes ahead of the schedul ed
departure tine. And with that, we are now officially
adj our ned.

(Whereupon, at 3:40 p.m on Friday, Decenber 10,
1999, the Wirkshop on Ri sk Assessnent and the Establi shnent

of Threshol ds was concl uded.)
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