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DR. ROBERTS: Ms. OlgaOdiott, our designated federal
official has an announcement.

MS. ODIOTT: We havereceived several requestsfor the
availability of the agency presentations and the overheads that have
been given to the panel.

We are making extra copiesright now, and we're putting those
copiesinthedocket. They should be available from the docket by
Monday.

In addition, we have the electronic copies of these presentations
and the overheads. Andthey are already with the person who posts all
thisinformation to theweb site. They should be available tomorrow
morning.

So | hopethat satisfiesthe request of many people herethat are
very interested in having these copies.

DR. ROBERTS: Thank you.

Dr. Doyle, Mr. Miller, would you posethefirst questionto the
panel, please?

DR. MILLER: Thereareseveral key principlesfor conducting a
cumulativerisk.

One such principle concernsthe time frame of both the

exposure, what isthe exposure duration, and of the toxic effect, what
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4
arethetimesto peak effect and thetimeto recovery.

Both must be adequately characterized prior to performing a
cumulativerisk assessment so that an individual's exposure is matched
with relevant toxicological valuesinterms of duration. Thereare
several important considerationswith respect to the temporal
characteristics of the exposures and of the cholinesterase inhibitory
effects of organophosphorus pesticidesin estimating their cumulative
risk.

There may be single day spike or short term exposuresto
organophosphorus pesticides viafood, nonoccupational residential
uses and drinking water as well as more or less continuous exposure
viathediet, food.

Inthe preliminary OP cumulative risk assessment, OPP used
relative potency factors and points of departure developed from
cholinesteraseinhibitioninrats exposed to pesticidesfor 21 days or
more.

This practice was adopted to reflect cholinesterase inhibition at
apointinthetreatment schedule at which a steady state had been
achieved.

OPP elected to use datareflecting a steady statein theinterest

of producing relative potency factors, RPFs, that arereproducible and
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5
reflect less uncertainty dueto rapidly changing time sensitive
measures of cholinesterase.

In addition, when the compounds are at steady state, the
differencesin toxicokineticsamong the OPsarelesslikely toimpact
the assessment.

OPP hasinformation that indicates that the American population
in general has some continuous level of exposureto OPs.
Biomonitoring datafrom NHANES suggests that more than 80 percent
of the American public have urinary metabolitesindicating possible
exposureto OPs.

Most animal dataavailableto OPP are developed using
laboratory animalsthat were not previously exposed to OPs. In other
words, the laboratory animals used in the toxicology studieswere
naiveintheir exposureto OPs.

These studies show that OPs can produce cholinesterase
inhibition after asingle exposure. A rough comparison of theBMD10s
derived from female brain rat cholinesterase datafrom 21 daysor
longer duration with no observed adverse effect levels based on
cholinesterase datafrom single dose studiesreveal s good similarity of
valueswith differencesrarely exceeding two to threefold.

Also, animal data suggeststhat recovery from asingle exposure
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6
may take daysto weeks.

Inlight of all these factors, OPP wantsto evaluate exposure
acrossthe most appropriate time frames.

Inthe preliminary OP cumulative risk assessment, OPP
developed adistribution of single consecutive day exposures
considering the pattern of margins of exposures occurring at a
particular percentile of exposure acrossthe calendar year.

Thisapproach focuses on exposureto the population of interest
asawholerather than attempting to track the variationin an
individual's exposure from various sources of pesticide exposure.

Asan example at the 95th percentile of exposure, each day of
theyear will reflect a95th percentile exposurefor the entire
population and not reflect what may belower multiday average
exposuresfor any givenindividual.

Calendex allows cal culation of multi-day, rolling averages of
exposure estimates for theindividualswithin the population. While
thismay allow for amatch between sel ected exposure time frames, for
example, seven days or longer, and the hazard endpoint, OPPis
concerned that this may not adequately permit estimates of risk
associated with shorter duration exposures.

The question to the panel is, please comment on how best to
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evaluaterisk taking into account the temporal characteristics of the
hazard endpoint, that is, cholinesteraseinhibition, and the temporal
characteristics of the exposure patternsfor the food, drinking water,
and residential/nonoccupational pathways, with specific referenceto:
The pros and cons of various approaches of combining the exposure
and hazard time framesto estimate cumulativerisk, and methodsto
estimate the biasesin each approach.

DR. ROBERTS: Thank you. A challengingissue.

Beforewe get to theresponses, again, let me please ask the
panel membersto focustheir commentson theresponseto this
particular issue, and then we'll have opportunity for other comments
on other even perhapsrelated issues later on.

Dr. Rhomberg isscheduled to lead off our discussion on this.
Please do so.

DR. RHOMBERG: Thank you.

Well, first of all, | would liketo thank the OPP for avery clear
explanation both yesterday and today of the nature of these issues.
And | think that that isgoing to help alot in our discussion. It was
very well laid out.

| think it was hel pful the talk this morning about the nature of

the problems that was maybe expanded maybe even alittle beyond
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what wasin the document. And | think that some of the problems that
the agency sees arelittle bit clearer after thismorning's explanation,
at least they areto me. And| think that they have noted some real
issues.

If I may, I'm going to have alittle bit of along answer, because
| think that theissue hereisbeing confused by two separate things
being muddled together.

And | think that spending sometime structuring theissueis
probably worthwhile for the benefit of the discussion of all of us. So
I'm goingtogoonforalittlewhile, but | don't mean to be dominating.
But | think it might be helpful if I'm sort of ableto work through my
answer first.

And |l wouldliketo also just asaprefacesay thatitisreally
important here to distinguish between the ideal and the possible.

And | think itisworthwhile discussing both of those. We
discussed the ideal not becauseyou didn'tdoitanditisnotright until
you did, but rather you haveto really know whereyou aretrying to
head with thisin order to decide how far you actually have gotten
already and are able to get with practical measures.

Sol thinkitisworthwhiletalking about both of thoseissues.

But | amreally goingtotry to be practical.
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Obviously, the practical constraints are data. When you start
thinking about sophisticated things, they usually require data. Time,
inthat you have aquick schedule and you have been working on this
for awhileand you would like to get finished and | think people would
liketo seeit done.

And frankly, also, thereis an issue of familiarity and policy
issues. Whenyoutry tododifferent things, it takesawhilefor
everyoneto be comfortablewith the fact that, yes, thisreally means
what it appearsto mean and it accomplisheswhat wewant it to
accomplish and we're not fooling ourselves.

And frankly, I think that that might be something that might
becomelimiting herejust because there are some more thingsto
consider herethat haven't quite been touched on.

What we're faced with here now isthe longitudinal exposure
profilesthat you can get for individuals from the Calendex process as
described before.

If thisisanideal thing, if we say thisisreally donewell, then it
reflects people's patterns of exposure over consecutive daysin away
that we canrely on.

| think itis probably worthwhile separating theissue of have the

existing profilesthat you have been able to calculate so far with the
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methods you have on board achieved that.

In other words, do we have good profilesthat we canrely on
from the question of given good profiles how would we use them and
how would we interpret them.

And we spend alot of time -- in fact, one of the questions
yesterday wasreally about how good arethe profilesin the ways of
getting for them for longitudinal exposures characterization.

| think itisfair to say that there was sort of amixed reaction on
the panel to how sort of, well, we think that has been achievable so
far.

Some of the commentstoday, including the public comments,
arereally about that former question, | think of, you know, arethe
profiles any good.

We can reopen that if we think we need to, but frankly, what
I'm going to do in my commentsisassume we have profilesthat we
think are good or good enough to use and focus on the question of
how do we use them and how do we interpret them.

Well, certainly, when you can do thisyou've got several
advantages that handles theissue of multi-day exposure patterns and
the possible positive correlation, theleftover effectsand thingslike

that.
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It allowsfor ongoing effectslike the gradual attenuation of
exposures that comefrom aresidential exposure or something like that
aswe heard about earlier.

And nonethel ess, most exposures are not going to be of the
sustained type. Anditwill allow for the fact that when you averagein
some high peaks and some lower things, thingslikethat, the averages
arelower. Andthat'simportant to understand as well.

Sothequestionisif we havethese, how do we use them.

Well, since-- as| say, | am goingtogoonfor alittlewhile. |
think I will quickly sort of state the mainidea, whichis, | think that
there are twoissuesthat you would want to talk about with some sort
of averaging kind of process.

And that alot of the difficulty that you are having with it stems
from not really distinguishing those and recognizing them astwo
separate things that maybe even need sort of two separate averaging
exercises.

Thetwo thingsare, basically, pharmacokinetics and
pharmacodynamics. Onthe one hand, therelationship with exposures
and the history of exposuresto the changing pattern of
cholinesterase'sinhibition day by day that will change as afunction of

current exposure and exposuresin at | east somewhat recent past.
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That's on the one hand.

Clearly, that involves some longitudinal issues of exposure
there.

Andthenthe other oneisatoxicological issue of given that you
have aprofilelikethis of changing cholinesterase inhibition, how long
canyou tolerate various degrees of cholinesterase inhibition without
having atoxic effect.

Maybe you can tolerate avery severe inhibition for ashort time
and not as-- maybe alesser inhibition if prolonged for along time
would also cause some concern.

And obviously, both of thoseissues are onthetable. Andas|
say, | think the part of the problem istrying to address both of them
with onerolling average approach when in fact there are two things.

Solet'slook at that first issue, the onel have called
pharmacokinetics.

I'm going to start by just sort of considering the way
toxicological testing isdone and the way doses are expressed and how
those would relate to cholinesterase inhibition.

First of all, consider anisolated single dose experiment. When |
say isolated, | meaninanaiveanimal. You givethem asingle dose as

guickly asyou can and seeif it's enough to cause acute toxicity.
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If you givelarger and larger and larger doses, you will get
higher and higher peak levels of cholinesterase inhibition.

Andinthat situation wherethereisno previous exposure and
failing to have some sort of pharmacokinetic difficultieslike
saturation or metabolism or whatever like that that for the time being
let's set aside, assuming the pharmacokinetics are straightforward, the
doselevel that you giveinthat singledoseisreally asurrogate for the
peak concentration that you get. Andthey will belinear related and
you will doublethe dose and you will pretty much about doublethe
peak concentration that you achieve. And so you can useoneasa
surrogate for the other.

But, of course, wedon't have that because we have ongoing
other exposuresthat will have occurred before the peak. And sowe
want to say, how do we deal with that when we don't have that.

Let'sthink of the other kind of testing. Chronic toxicity testing
whereyou've given exposurefor at least -- it doesn't haveto strictly
be chronicinthe strict sense of the word, but at least ongoing
exposures of the kinds that were used in therelative potency factor
exercise.

Hereyou have, again, starting from zero, but you have adose

rate now that has continued on for aperiod of time until you achieve
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steady state.

Here again, the dose rate, the number of milligrams per
kilogram per day that you use eventually hasaoneto one
correspondenceinitslinear relationship with a steady state
concentration of or steady state level of cholinesterase inhibition that
you achieve.

So again, inthestrict sort of paradigm toxicity testing where
the things are kept simple because of experimental reasons, you have
thisnice correspondence. Andthedoserateisasurrogatefor the
cholinesterase inhibitionlevel that you achieve.

But we don't have that either in thissituation. We do have
ongoing exposures, but they are not constant, and so they won't come
to asteady state. They will pop up and down. They will go up and
down depending on the changesin the doseratefrom timeto time.
And sowe havetofigure out how to deal with that.

Now, traditionally, in risk assessment what we have doneis
hope that these two alternativesthat we have that we do by different
kinds of testing and that we evaluate different kinds of exposure
scenarios by, when we do arisk assessment, sort of more or less
correspond.

We say, well, if typically speaking background exposures are so
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low that the spike that we get from an acute exposureis essentially
like somebody was naive, then thetesting inthe naiveanimalsis
directly relevant.

Similarly speaking we say on chronic exposuresif it's sort of
more or less an ongoing exposure of the same kind of level, then that
will tiein humansto asort of steady state level of whatever the thing
isbeing caused, the concentration of the compound or the effect it
may have or, in this case, cholinesterase inhibition. And again, the
animal experiencesdirectly relevant setting aside all of the problems
that we always have with cross pieces extrapolation and so on. But it
issort of qualitatively relevant the kind of thing.

So then the questioniswhat do we do whenwe don't have that.
We havethisfluctuating thing. Let's go back to the acute case again,
thissingle spike exposure. But now say, okay, this happensinthe
context as Dr. Doyle was showing some ongoing exposure that you had
before and not in anaive animal or naive person.

Well, the one day exposureyou have, you really can't just take
that one day exposure and compareit to an acute level because you are
starting off, as was explained this morning, from some background
level of cholinesterase inhibition that comesfrom your previousday's

exposure.
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Soif | see how high | canjump off the floor here, | canjump a
certain height. Butif | stand on the chair and jump, | will reach
higher. Anditisnot mewhoisjumping better. Itisthat |'m starting
fromadifferent level.

Sowhat isthe chair here? What isthe chair? The chair comes
from previous exposures on previous days.

So when you think about this now from the point of view of the
rolling average, clearly arolling averagethat iscentered the around
the day can't bedoingit. Because how can exposuresthat you are
going to have, now for an acute toxicity issue we're talking about, how
can exposuresyou are going to havetomorrow or the day after or
something like that affect your level of peak cholinesterase inhibition
that you have today.

| will gladly expose you Tuesday for atoxic effect today. It
doesn't make sense.

So at thevery least, for an acute exposure or for this sort of
pharmacokineticsissue, you haveto go backwardsin time and not the
other way, not forwards, when you are doing arolling average.

But beyond that -- then the question is how far back do you go.
Well, beyond that, itisclear that if you go back far enough, the

exposuresthat you got amonth ago, two months ago, those are no
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longer affecting your background level of cholinesterase inhibition
today.

What happensin an execute exposureisyou get apeak of
inhibition and then you get agradual declinein that asyou recover
fromit. That decline can berather slow.

But it happens at anice exponential rate at least in simple
kinetics.

So what you can really say isthat the cholinesterase inhibition
level that you have today from today's exposureis aproduct of today's
exposure, plussome fraction of yesterday's exposure that is sort of
hanging over and causing some residual uncorrected, unrecovered
inhibition that happened yesterday.

Plus, some smaller fraction of the day before that, and some
maybe smaller fraction still of the day before that and so on.

Sowhat youreally haveisinstead of -- first of all, the weighted
average hasto go backwardsintime. Secondly, it shouldn't weight
every day equally. It should weight the current, the most recent days
more than the more distant days.

How specifically could you do that. Well, you could really do
that with sort of an exponential decay type of thing where you say,

why istherethiskind of exponential -- why isthere an exponential
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return from apeak level of inhibition back to normal.

Well, you, | don't know, clear the compound out and/or you
repair the cholinesterase that has been affected and/or you synthesize
new cholinesterase. So all those processes are going on. You
eventually recover.

So |l think if you seeit thisway, yourealizethat at |east one
reason for therolling averagethingistotry to be a, sort of, account
for this pharmacokinetic kind of process. Because that'swhat thisis.
It ispharmacokinetics. Older exposures have less effect on your
current level, but they all back to sort of several half livesand in the
past have some effect.

And how would you then handle this other than by arolling
average. Well, certainly, as| say, it should go backwards. It should
sort of diminish the further out it goes.

One possibility, which Dale Hattis basically, accidentally,
adumbrated my remarks with, wasto do a simple pharmacokinetic
model of the kind that Woody Setzer did intherelative potency factor
curvefitting exercise. It showed the power of asimple model like
that.

And basically, thisonewould have to be maybe even alittle

simpler than that. Andyou couldfind away, then, of tying an amount
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of exposurewith the cholinesteraseinhibition causestoday and the
next day and the next day and the next day and so on as away of doing
thiskind of averaging.

Or even simpler than that, asuggestion that | actually made a
number of years ago, and, frankly, most of my commentstoday are
going to betrying to remember what | wrote on thisissue about three
or four years ago at the Vermont Elsey (ph) Aggregate Risk
Assessment Meeting, wherethisissue at |east -- well, that was sort of
the beginning, if I may, sort of, crow for asecond, it was at the
beginning of the consideration of modelslikethelifeline model where
you were starting to actually look at calendar-based approaches.

And |, at least, recognized then that some day we are going to
be at exactly the point we are at today wherewe have to decide how to
interpret toxicologically theseresults, and what would you do once
you got there.

Thisisbeforewe could do thosethings. | said, one of these
dayswearegoingto succeed. | wasconvinced wewere. And now, we
have. What would you do with those results.

| wrote alittle essay about how you would doit. Basically, I'm
repeating that now.

What did | propose, then? To use basically ahalf life of
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recovery from the sort of peak of cholinesterase inhibition asaway to
decide how that exponential weighting should go off into the past.

Sofor instance, I'm going to make it simple and say let's say a
half lifeisaday. And| know that'stoo short for real. But let'sjust
say that it'saday.

That means that you would count today's exposure fully, half of
yesterday's exposure, plusafourth of the day before's, plus an eighth
of the day before that.

And pretty soonit goesaway to zero. Soyoureally only have
togoout fiveor six days. Thelonger the half lifeis, thelonger back
you would have to go.

Please note thisisnot averaging those. It's actually summing
them up. Because that four days ago exposure still is affecting your
sort of, you know, the chair that you are standing on to some degree,
although in adiminished way the farther away you get from it in time.

That would bevery simpleto do. Youjust sort of apply this
sort of running sum, exponentially weighted running sum and then go
through. Instead of amoving average. Itisinsimple enough
calculationthat | did it on aspreadsheet thereto make aseminarin a
half an hour after | thought of it.

Soitisnot hard to do computationally.
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How do you get that factor, that half life factor? We say, oh,
we havetogofindthisintheliterature and so on.

| think you actually have gone along waystowards that already
inthe analysisthat you did of the steady state data, how long do you
have to goto get the steady state. Becausethetimeit takesto get to
steady stateisalso directly related to this half life.

Itissort of delimiting half life. It'sthe half life that sort of
limits-- of the processthat limitstherecovery rate. Andas| say, that
might be resynthesis of enzyme. It might berecovery of enzyme. It
might be clearance of the compound depending on thething. It could
even be different for different compoundsin away that would be
interesting to take into account.

Basically, how long doesit taketo get to steady statewith a
repeated dosing thing. About four half lifes. Four or five. Depends
on how clearly you think you've -- you know, the exact point of where
you think you have got steady state. Obvious-- mathematically,itis
infinitetime because it's an asymptote. But you get very close within
four half lifes essentially at steady state.

So you could say, okay, 21 days. So afourth of 21 days. That's
about fivedaysisahalf lifefor these. Obviously, itisshorter for

some and longer for other compounds.
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Frankly, I think the difference between compoundswon't be
such abig deal here compared to -- the bigger factor would be just
what do you choose for the sort of central estimate of all this. You
could probably do it with one half life. Or if youthink you havethe
datafor it with several compound specific half lives.

Now, thisisall practical. Obviously, theideal thingto do
would be areal pharmacokinetic model. Before Rory saysit, | will say
it. A real pharmacokinetic model whereyou can look at the metabolic
activation and the clearance and any kind of interactions and
saturations of processesthat go onthere and so on and so forth.

That kind of modelingis probably accessible, but not quitein
the time framethat you have here.

On the other hand, this simple thing or probably the
pharmacokinetic model as Dale was and probably will again suggest, is
probably something you can do in your time frame.

| would also say something you should do from this point of
view. Itisnotreally addressed in the document what kind of level of
cholinesterase inhibition you would expect in humans given dose rate
and milligrams per kilogram per day vis-a-viswhat you saw in therats.

| think itissort of implicitly assumed that it should be the

same. Butitisalmost surely not so, because half livestend to be
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longer in humans for variousreasons. We have slower physiological
processes. It takesuslonger to passall of our volume of distribution
through the expletory organs. Metabolic rates are slower. And things
like synthesis of protein also tend to be slower too.

How much slower? A good guesswould be based on allometric
scaling by the one fourth power of body weight ratio that, again, Dale
Hattis mentioned. Thisissort of physiological time scaling. Roughly
speaking, human bodies run sort of four times slower than rat bodies.

And so youwould say maybe four timeslonger. That would
make a 20 day half lifein humans.

Youreally have to somehow somewhere take that into account.
Becauseif youdon't, you are not allowing for the fact that five days
ago exposureina rat they have had moretimein terms of clearance
activity toget rid of it than ahuman would, because ahuman clearsit
away more slowly.

For every other kind of compound with this kind of slower
clearancein humans, theresult that isfor agiven milligram per
kilogram per day rate the concentration at steady state goes higher or
in this case the amount of enzyme inhibition would be higher.

Again, by about that factor four. Soif you don't takethat into

account, | think you are missing something important.
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If you did the kind of calculation | was talking about, it would
automatically take thisinto account, because you would need to use
the half life, obviously not of rats, but of humansin doing thiskind of,
what | was calling it, exponentially weighted sliding or progressive
sum or something like that, | can think of an another namefor it, that
would automatically take into account.

Parenthetically, if youdid thiswith different half lifesfor the
different compounds, you could do that. Andif they'reradically
different, it could make abig difference.

This, frankly, isan automated answer to aquestion. If you
don't seeit looming on your horizon, you probably should.
Carbamoates (ph) and OPs. Carbamoates have much shorter half lifes.
Thereisthe famous phenomenon of the carbamoate comesfirst, then
the OP comes second. And then you just switch the order, but with
the same doses, and toxicity iscompletely different.

Why isthat? It isbecause one of them lastslonger in the body.
It just raised the chair for the other one more, so to speak.

That would be automatically taken into account by this half life
issue.

It would be, | think, agood way of handling that issue. Infact,

the only way of handling that issue.
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It also emphasizesthat inthiswhole processwhat we'rereally
doing iswe're making an assessment of carboxy -- sorry of
cholinesterase inhibition.

Thisisaninteresting thing about the whole cumulative risk
problem, whichis, inaway, alittle bit of atangent herethat | didn't
want to get off to.

But when you do acommon mechanism of action based
assessment, you are really making the assessment of the mechanism of
actioninthevariousways of sort of affecting it.

And the class of compoundsthat all do thatisinaway almost
sort of an arbitrary thing. So we'rereally making an assessment here
of cholinesterase inhibition as affected by awhole set of compounds.

Putting all this stuff in terms of cholinesterase inhibition then
makesitinto the common currency that'sreally sort of implicitinyour
whole approach to thething, or inherent in the whole approach to the
thing.

So what would happenif you did that kind of weighting that |
was talking about. First of all, you havetorealizeit'sadifferent kind
of exposure measure becauseitisnot sort of adaily exposureanditis
not an average daily exposure. It'sthissort of summed up thing.

So the numberswill get big because you are adding exposures
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from previous days, although fractions of exposures from previous
days.

You havetotiethat to the cholinesteraseinhibition that would
result fromit.

Andtheway you do that is by doing the same kind of
exponential processon therat datathat you use for the steady date
and say, this kind of steady state, exponentially weight exposure thing
leadsto 10 percent. Itisjust amatter of rescaling the dose scale, and
that will all take care of it. So that should not be aconcern there.

What doesthat all mean for all of this? That, clearly, one of the
reasons for doing thiskind of moving averageisreally sort of apoor
man's pharmacokinetics. Andit doesn't work for that.

On the other hand, asmall modification of it would work pretty
well.

What | just described probably gets 80 percent of what full
pharmacokineticswould get you, | would say. Rory isnot quite so
sure.

| don't think that inthelongrun--1thinkinthelongrunyou
want to try to do the full blown pharmacokinetics. But | sort of
predict -- | know that in the short run you won't be able to do that.

And | predict thatinthelongrun whenyou do the answer you get
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fromthiswill be quite closeto that.

So that meansyou have to do, even for acute exposure, just for
the peak, you still haveto do thiskind -- some kind of rolling average
but modify theway | have discussed in order to really get theright
answers.

Now, what about the other issue? That other issue still exists.
That other issue of, well, okay, so for acute exposures, theissueis
peak inhibition rate -- or for acute toxicity, | should say. Itreally
should say, for acute toxicity, theissueisthe peak that you achieve.

You could assess that easily in these profiles by doing the kind
of thing | get. | basically would recommend translating all thisinto an
estimate of the degree of cholinesterase inhibition you get. This
common currency thatit'sreally all based on rather than leavingitin
milligrams per kilogram per day and having the MOE in that same unit,
sorry, the BMD inthat same unit and judging the MOE in terms of
cholinesterase inhibition.

Andyou could runthrough your profilesand seeif thereisever
acase where exposures sort of build up intheir patternin away that
will ever throw you up over thetop.

Theimagethat you could haveistheselittle VU metersthat you

get on stereos that bounce up and down with the music.
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Andthenthe questionis, does, inthe course of awhole song,
doesit ever get over intotheyellow or thered zone or whatever.
That'sfor acute.

But you say, okay, it isalso conceivablethat aprolonged
exposureto inhibited cholinesterase at some lesser level than this peak
that would cause toxicity nonetheless could have toxic effects. Maybe
20 percent inhibition for aweek could have -- I'mjust pulling that out
of theair, | don't really know thisfrom any data, could cause an
affect.

Or maybeitis 15 percent inhibition for ayear or whatever.

Basically, other ongoing toxicitieswould then haveto be
evaluated in terms of how long you can tolerate how much inhibition.
Andthedifficulty thereisthat our experiments are always donefrom
this sort of naive animal steady state dosing thing so that we can make
that kind of easy connection between the dose rate and the steady state
inhibition that sort of allowsusto operateintherealm of -- the
familiar realm of sort of external exposuresrather than internal
measures of dose.

When thisfluctuating around like that, you can't do that
anymore. It doesn't work. And sowhat youwould then havetodois

say we have the same profile now operated on by this smoothing and



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

29
integrating process of the exponential thing to get cholinesterase
inhibition.

Andyou could now again do asecond run throughit. Thistime
really doing weighting average, running weighted average. And say,
okay, if you have going through on aseven day scale, if you ever get
aboveacertainlevel onthe seven day weighted average thing, then
you run therisk of toxic effects that happen when you are over that
level for that amount of time.

Andif youdowithit al4-day weighted average, you runthe
risks of thingsthat would happen if you stay above that level for that
amount of time.

The challenge, then, isatoxicological one of turning our
studies of toxicology in away we express dosesintheminto the kinds
of thingsthat could say this sort amount of time spent abovelevel X is
what is actually causing the toxicity and thingsthat don't makeit that
high or for long enough don't keep the inhibition high enough for long
enough would not have those effects.

That'sachallengeto figure out how to expressthetoxicity that
way. Butinaway, you are sort of stuck withit. You haveto sort of
figure out what to do.

Again, to makeit practical, though, what you could doisyou
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could do lots of different averaging times. And you will probably
discover and the way the datalooked to me, you will probably
discover that averaging times over acertain amount of time, running
averages, onceyou doit onthisinhibition -- translated into inhibition
levelsdatawill probably be, you know, have acceptable margins of
exposure.

Andifitisacceptablefor acertain averagingtime, it will be
acceptablefor all longer timesthan that.

Because, for instance, the way you seem to be interpreting the
dataonthe 10 percent inhibitionintheratsis, okay, it takes 21 days
to get to steady state, but theimplicationisthat longer and longer
timestheinhibition doesn't get any worse and neither doesit cause any
toxicities, that you could tolerate 10 percent inhibition indefinitely.

So that meansthat any averaging time that keepsit so that you
never have 10 percent inhibition, anything longer than that isgoing to
be even less of aconcern. Andyou can sort of see how long thetime
hasto bein order to get yourself into that ballpark and see what --
doesthat make sense that you are avoiding those toxic effectsfrom
what you know from the toxicology.

Sothat'salong-winded way of saying that | think there are two

issues. Oneisapharmacokinetic one, which you could solve
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perfectly with pharmacokinetics, but you can solve probably very close
approximately with amodified kind of weighted average of the kind
that | wastalking about allowing for cross pieces extrapolation of the
half timeissue.

Andthenthereisasecondissue whichisthetoxicological
consequences of the profile of day-by-day cholinesteraseinhibition
that you got out of the first step, and go through that again with a
bunch of different weighted averages and see sort of how long you
have to stay over what in order to, you know, sort of get something
that looks high compared to what you see in toxicological studies and
the kinds of internal exposures of enzyme inhibition -- of a
cholinesterase inhibition that led to toxicity in those experiments.

| think that if you do that, again, thisisall predicated on the
notion that these profiles of the exposuresyou get are good enough to
handle all of this, you really sort of bracket things. On the one hand,
you have the acute effects. Onthe other hand you have sort of, say,
chronic and anything longer than thisis also okay.

| think that you can probably with the datayou have, but just a
littledifferent way of treating it and analyzing it at the end, come up
with afairly good characterization of what isgoing on.

But it comes by separating those two issues and realizing that
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you can't do them both with one averaging, onerolling average. You
havetodoittwice. Onefor pharmacokineticsinthe special way that |
mentioned and then the other for toxicity.

That waslong enough. That'sabout it. | guess| will let
everybody else comment on this and their perspectives aswell.

DR. ROBERTS: Thank you, Dr. Rhomberg.

Actually, you posed some interesting ideas. Before we get to
the next comment, | wanted to check with the agency. Do you want
any clarification on hiscomments before we move on, or would you
want to sort of hold those until you hear from other members of the
panel ?

DR.DOYLE: I think for our purposes, and if you disagree, tell
me, but | think it would be nice to hear arange of comments and then
have adiscussionif that would beall right?

DR. ROBERTS: That'sabsolutely fine. Let'sgo, then, toDr.
Brimijoin.

DR. BRIMIJOIN: Incomparisonto Dr. Rhomberg, I'mjust a
simple pharmacologist. | feel like something like aguy who spent
most of hislifetryingto predict the weather from cloud formations,
humidity, temperature, dew point, and now we're entering the erafor

four dimensional climate modeling on asuper computer. So |I'm not
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going to attempt to fly the super computer.

So | agreetotally with Dr. Rhomberg's approach in general as
anideal tothe extent that | understand it.

Sol'mgoingtoraise--1think we have heard about away which
-- 1 think you have done anicejob of pointing out something short of
the ultimate ideal of a perfect physiologically-based pharmacokinetic
model, which would nonetheless capture agreat deal more of the
actual variation that is going to be out there and the toxilogical
consequences of that. And | think that'scommendable.

I'm somewhat uncertain about whether in the time frame that
we'retalking about now whether -- how well EPA will be abletorise
eventothat next level. | guess| would see that as possibly the next
step that something we should in fact really point our guns at i so soon
aswe have decided what to do in theimmediate case.

So | just want to raise an issue that has stuck in my mind as |
listened to the deliberations the past several days. And onethat |
believewould be captured if we were ableto moveto thissemi-ideal
exponentially-based averaging method that islooking at half lifes of
effects, summing them appropriately and with appropriaterolling
averagesover the calendar year.

A much simpler grosser ook at thisissue would be, however, to
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ask whether -- well -- come back to what I still think is central to the
EPA's planned approach now and may still be theway we would
proceed if we could get to you at the next level with this sort of, how
should we say, exponentially weighted rolling sum.

Andthatistheissueof --if | do understand the agency's
position correctly, we're going to use alot of scienceto turnthe
multiplicity of OPsout thereintoasingle OP. Sowe'regoingto use
relative potency factors.

And so almost everything else we do the effects of that are
going to be acondition on how we make the choice of generating these
equivalents, relative potency factorsto generating what you might call
equivalent exposure levels.

And | see apotential, anyway, | believe, in fact, maybe some
actual danger intryingto lump everything together in thisway,
however elegant it may be mathematically and however essential it may
beto get aproper manageable algorithm depending on just how much
differencethereisinthe, say, biological half lifes of these -- effect of
biological half lifes of these agents.

So come back to the issue of determining relative potency
factors based -- in comparison to methamodophos (ph) based on steady

state effects. So dosing paradigms bring usto steady state.
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| think the evidenceis pretty good that you do get there at | east
in animal treatment models, exposure of about 21 days or so. And that
soundsright to me.

It may not be actually that much different in humans. Thereare
some of these parametersthat differ maybe quitealot. But | happen
to know something about the turnover times of cholinesterasesin
humans. And they may bedifferent. But| don't think they are scaled
by afactor of four.

But anyway, let's grant that we have got a, for the sake of
argument, we have away to dose animals and determine with -- be
confident that we are at steady state. And that'sacomfortable
positionto be.

So then we can generate based on the tightest available data
which we havelearned isinhibitioninthefemalerat brain. We can
generate somerelative potency factorsthat we have alot of
confidencein. We can use those to convert things back so we can
decide that one milligram of chlorpyrifos, which isnot relevant
anymore, butisequal to 10 or 0.1 milligrams of methamodophos, fine.
So we can start adding these things up.

| think that from the admittedly simple minded viewpoint that |

have, that would probably beafairly good way of summing up effects,
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1 and then cumulating effects, | guessthat's our businessright now,

2 accumulating the effects from exposuresto multiple OPsthat were

3 comingininadosing pattern, thinking of Dr. Doyle's high tech,

4 graphic, but actually very lucid explanation of our problem here,

5 dosing patternsthat are either -- they are continuous enough or

6 repetitive enough that they tend to generate, let's say, lumpy looking
h 7 exposuresrather than spiky ones.
E 8 And again, inavery simple-minded way, | imagine that isthe
E 9 way we get exposed to agentsin food, in water and air for the most
: 10 part because we happento liveright down stream from the
g 11 methamodophosfactory.
a 12 And | think probably alot of this background exposure that
(T 13 resultsin 80 percent of the population having detectable metabolitesin
> 14 their urinecomesin thisway. | feel pretty comfortable about that.
E 15 What | don't feel comfortable about, | don't feel authoritative
u 16 enoughtosay | feel uncomfortable, therefore, thereissomething
u 17 radically wrong, iswhether this approach, single method for
q 18 calculating RPFsbased inthisway isgoing to serve as also or equally
E 19 well with the sporadic exposuresthat | expect arecoming from
m 20 residential lawn pesticide, orchard -- acute exposure scenarioswhere |
m 21 think the Orkin man visits, the houseis bombed or the cracks are
=
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coated.

| imagine that doeslead to aspiky irregular dosing pattern.

And so that would bejust fineif thereisn't very much difference
intherelative potency factors estimated not at steady state but after
an acute dosage.

Soif they arereally the same or almost the same, | think that's
just fine.

And the document we have hereindicates without going into
specificsthatitisn't too far off that maybe two to threefold.

But at least | want to raise for consideration theideathat when
we'refoldinginthesedifferent individual compoundsinto acumulative
assessment, acumul ative assessment where we are actually cumulating
exposures based on these equivalent doses, that we need to take a
closelook at what therelative potency factorswould be or are after an
acute exposure.

And | would submit that if they are noticeably different, we
should think about actually somehow splitting up the algorithm to take
--to decidethat for the compoundsthat are, thevery limited number
that are still approved for residential exposure, give consideration to
either substituting therelative potency factors based on the acute data

for the chronic ones or somehow weighting things so that when we are
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specifically dealing with the kinds of applications or the kind of
exposure scenarios, residential exposure scenarios, that inthose
scenarioswe use arelative potency factorsthat arederived from a
timeframethat isconsistent with the likely pattern of -- thelikely
temporal pattern of the exposures.

That'sreally my only comment.

DR. ROBERTS: Thank you, Dr. Brimijoin.

Dr. Richards?

DR. RICHARDS: Thank you.

| find myself sitting here thinking that I'm sort of the panelist
equivalent of the naiverat that hashad relatively little exposureto
organophosphorustoxicity arguments and so forth.

So I'm starting from the bottom. Not on that chair. And maybe
that means that my brain won't be quite asinhibited and | would be
looking at thingsin aslightly different way than therest of you. |
don't want to take that analogy too far.

But my experience with OPsis mostly through what we seein
monitoring water sources. So I'm not really that familiar. And alot of
thistoxicokinetic modeling stuff isnew to me. I'mjust happy | can
even say it.

But from that perspective, | would say that | had somereal -- |
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1 really have found the exposure side of thingsvery interesting, very

2 innovative, very imaginative and quitereasonable. And | have had a

3 real hard time getting my mind around the toxic side of things, the

4 toxicity side of things.

5 It's basically -- the problem asfar as| can discernisthat I'm

6 having ahard time deciding what isthe toxic effect you are talking
h 7 about.
E 8 Isit cholinesteraseinhibitionitself? Isthat just a measurement
E 9 endpoint that isused as asurrogate for some other toxic effect?
: 10 If it isameasurement endpoint but not an effects endpoint, then
g 11 what are the health effects that we're concerned about?
a 12 It seemsto methisisamuch more subtle and obscureissue than
m 13 would bethecaseif weweretalking about aknown and established
> 14 carcinogen or mutagen or something like that.
- _ :
: 15 Then we know what we're trying to protect ourselves against.
u 16 Itisnot thecholinesterase. It'sthe cancer that it causesin that
u 17 hypothetical example.
q 18 In thisuncertain context about what the effect we'retrying to
E 19 protect againstis, thereisone pointit asksthe question about how
m 20 long doesit take for recovery. Well, the questioniswhat isrecovery.
m 21 And at |east for me, the lack of clarity of my understanding on
=
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these questions makesit extremely difficult for meto beginto think
about what is an appropriate interval for exposure assessment or how
you match that up with some kind of aresponse effect.

| think in asense alot of thecomments|'m going to make kind
of echo what has already been said but perhapsin amore general and
less specifically toxicologically oriented fashion.

At onepoint thereisastatement something along thelines of,
OPPisconcerned that Calendex may not adequately permit estimates
of risk associated with shorter duration exposures.

| must say that the presentationsthismorning really helped me a
ot to understand even what this question was all about. Because |
think alot of the basic information that was laid out this morning was
sort of missing from the question. And that probably reflects
somewhat what | have developed as an answer.

But it struck me that that question about, you know, isit
adequate to permit estimates of risk associated with shorter duration
exposures, itisinitself arather vague statement.

Again, what kind of risk isassociated with shorter duration
exposures. Isthat qualitatively different from longer term exposures.
Wasiit just aquestion of how you average things. How high do

concentrations haveto bein the short term for them to have some
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effect that we're concerned about here.

One of thethingsthat strikes meis, unless people talk about
acute and chronic issues, isthat they seem to be defined in terms of
duration and intensity to exposure rather than in terms of effects.

In alot of other casesthat I'm familiar with, you may very well
have adifferent acute endpoint than you do -- an acute endpoint may
be skin lesions and the chronic endpoint may be cancer or something
like that.

So it getsconfusing for meto even figure out how you separate
acutefrom chronicif you areonly doing it by the dosing pattern. And
then you have to go through this process of somehow averaging or
aggregating it over time. Thetwo conceptssort of losetheir separate
meaning for me.

So | supposereally the gist of all of that isaiming at what really
isitthat we're concerned about that'sthetoxic effect. | guess| at
least could use some clarity on that.

Onething | thought wasworth mentioning as a possible anal og,
and it actually really isquite closeto some of the stuff that was
presented earlier, but simpler, isamodel that has been used in some
herbicide studiesinvolved with ecological risk assessment of

herbicidesin which basically the herbicideisacting as an inhibitor of
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1 photosynthesis. Itisnot directly lethal to the plant. Toxicity occurs
2 in effect by starvation.
3 Soyouinhibit the photosynthesis. Andif theinhibition goeson
4 long enough, the plant dies.
5 If theinhibitionisremoved, the plant says, oh, hey, let's make
6 some more sugars and it takesright off again and continues.
h 7 Andreally, all that has been lostin asenseissometimefor
E 8 development of bio mass or whatever.
E 9 Now, whether that isimportant or not is an ecological question.
: 10 AndI'mnotreally interested in defending this model, but it seemsto
g 11 me that other than the fact that you don't havetodo--inasense,itis
a 12 an on/off switch rather than afive-day cumulation or something like
m 13 that.
> 14 Butit'svery similar. And what you kind up doing issaying,
E 15 okay, if we canidentify the endpoints-- I'm sorry the thresholds for
u 16 inhibition, then we can simply take time variant data and say, what is
u 17 the distribution of episodes of continuous exposure above that
q 18 threshold and link with that the distribution of episodes of recovery or
E 19 availablerecovery time. Andthatisyour basicinformation that you
I.I.I 20 areinterested inlooking at.
m 21 It hasin common certainly the same element of this post
=
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exposure, post recovery, except inthis casethere seemsto bea
considerablelag time before you reach full recovery.

But that serves as an interesting model that has been exploredin
adifferent arena. It may help to servethisprocessalong.

| likevery much theideasthat were presented and | would like
toseeit developinthat direction.

Thank you.

DR. ROBERTS: Dr. Reed?

DR. REED: Now I understand what people say when you get
fivetoxicologiststogether you get six opinions. At least the
perspectivesisvery different, but | think the agency wantsto hear,
different perspectives.

| am coming from arisk assessor's point of view. AndI'm
looking at this situation that part of that issues or hardshipisreally
not uniqueto the cumulative risk assessment.

The matching of period of exposure and the toxicological
databaseisreally basicin all therisk assessmentsthat we do.

And | think within the cumulated risk assessment framework,
onething that stands out to be differentistherelative potency factor.
How are we going to cometo that and so forth.

Let mego back alittlebit tothe sort of general issuesthat we
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deal withinrisk assessment. Short of pharmacokinetic models, | think
thereisalways going to be something that we're not as comfortable
with in termsof you, you know, period of time and so forth.

What we usually do, | think majority of people do, with
different durations of exposure and different patterns of exposureisto
do nodical sets of risk evaluation.

Acute, sometimes people defineit as after seven days. | would
say within three days at the most, usually, single day kind of spike
situation. Having donethe single spike risk assessment doesn't mean
that thereisno exposure the next day or day before.

Soyoudothespike. Youdotheacute. Thenyoudoasort of a
subchronic or short term. And | think the agency have always done
that. Thenyoudo achronic.

Thenifit'srelated to oncogenicity, thenyou do alifetime.

| think that sort of four measure period of time frame will still
work in thissituation and should work. Otherwise, we haveto go
back and rethink the whole risk assessment for even for single
chemical.

As| said, short of pharmacokinetic model being able to use and
clearly identify the target organ dose and the pattern that goesto the

target organ, itisjust going to be not quite satisfying.
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And that's okay because we have this mechanism of recapturing
all theuncertainties at the very end of therisk assessment in the
descriptive part of therisk characterization.

That isjust going to make the work of making risk management
decision moreintelligent in that sense.

So that the risk management decision isnot really based on just
the numerical thing, the oneyou seen. So that's okay.

Assuming inlooking at the exposure assessment that we have so
far, I'mquite confident thatitisnot aproblemtoidentify aspikein
terms of exposure of dose level.

Itisnot aproblemtodotherollinginorder tofindthe highest
rolling point within the time frame that you want to match up with
toxicity.

So the exposure component seemed to be all there. Anditis
easy to extract based on what you want.

What | think is--itisagiveand take kind of situation with the
time frame and with the different perspective for somethinginthe
futureishow far wewant to go into to figure out what needsto be
done, sort of the minimum kind of thing that needsto be done.

Onethingisthat | think -- I could imaginethat therelative

potency factor would be different for the acute type of scenario than



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

46
the subchronic or the steady state scenario.

Sothereis-- atleast | wouldliketo seeadifferent set of
relative potency factor.

Relating to that, for the acute type of exposure, the spikes, |
wouldliketo also to reconsider the selection of endpoints.

It might not be brain cholinesterase. If cholinesterase beingthe
common mechanism is something that we'relooking for as an endpoint,
it could be some other endpoints. RBC cholinesteraseinhibition or
plasma. Itreally dependson how the database look like.

A shortcut tothat isthat, if one does not have time and
sometimes | don't have time, so | make shortcuts, ashortcut of thatis
that the agency seemed to have already |looked at some form of
comparison between the acute and the steady state.

And based on the table that we have seen, some of them are
fairly similar and some of them very, say, threeto fourfold differences.
You might be ableto get ajump or at least ajump start to make that
extrapolation. Not to say thatinthe futureyou would not finetuneit.
Andthisisabout therelative potency factor.

| mentioned that the endpoint could be different. Thereason
I'm thinking of that is also partly because alot of acute studies that we

derive or we could make use of to make threshold decision comesfrom
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FOB studies.

And FOB studies-- well, acoupleissueswithit.

Oneisfor each chemical, thereisdifferent timeto peak effects.
And that'swhen the cholinesterase is measured.

At least for theplasmain RBC. Thebrain, | think, usually are
measured at the 14 days at the end of that, at the terminal sacrifice.

So because of the different time to peak effect and the
measuring of cholinesterase inhibition associated with that, you might
finditalittlebit fuzzy intermsof comparing thetoxicity based on
that kind of data because it was measured at adifferent point.

Theway | understood, timeto peak effect is not because of the
peak cholinesterase inhibition. Itisbecause some endpointsthat we
decideto useastimeto peak effect. Andthat'swhy itisgoingtobea
little bit fuzzy.

| would suggest that some timein thefuture do apilot study
just based on some high contributing chemicals and see what is doable
and not doable with the database on that issue.

Thismorning we sort of got the model of a continuing high
background versuslow background. What was going through my mind
when | ook at this questionisthat with the higher background | could

imaginethat thereisasensitivity issueinthat if an organism humanin
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this case have been compromised in terms of having alow percentage
of cholinesterase inhibition already as an ongoing.

| would think that the sensitivity of aspike effect would haveto
takeinto considerationstoointhat for clinical science and all that you
might see sometolerance with the repeated exposure. But certainly, |
have not seen that with cholinesterase inhibition.

Soif we'regoingto use cholinesteraseinhibition as an
endpoint, then that sensitivity you have to takeinto considerationif
you have high background.

We're arbitrarily using those terms, high and low. We haven't
defined what is high and what islow. How low, how high.

Intermsof -- when | said that we usually have these four --
when | said that we usually have the four timeframefor
characterizing therisk, it would look like that from the exposure
component if alonger time, sort of achronic scenario, 30 days, 90
days, ayear isgoing to be aseparate set of analysis, then one could
imagine that the exposure would always be lower than, say, 21 days or
less.

So you might not need to do all these scenarios. You do the
scenarios after the steady state, iswhat I'm saying.

In terms of toxicity for the samething. If your toxicity reaches
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certain steady state, you don't need to go any further unlessthe
endpoint changes. And that isapossibility.

If youlook at the chronic exposure and the endpoint indeed it
being not different, that you decided that it isnecessary to do a
different endpoint, then, of course, you haveto go back to the
different exposure period again.

| think that'sit.

DR. ROBERTS: Thank you, Dr. Reed.

Dr. Hattis?

DR.HATTIS: | just want to apologizeto peoplefor jumping
the gun on the answer to this question which I, in my confusion, gave
theresponseto the previous question.

And | want to also congratulate Lorenz in giving amuch more
lucid and (inaudible) explanation of what | was getting at, at least the
coreofit, than | did.

So basically | want to second what L orenz said about the
modeling of cholinesterase inhibition.

Andtheninresponseto Dr. Richards' and Dr. Reed's comments,
| want to just expand alittle bit on thisissue of what | had expected to
do for the next question about thelong term future of revisiting the

issue of what the appropriate endpoints ought to be and how we
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connect them with the adult rat, adult female rat brain inhibition of
cholinesterase to aparticular -- (inaudible).

| think to do that | want to kind of remember some of the
original impetusfor the passage of the FQPA.

And that wasthe concern expressed in 1993 NIS document that
there might well berelatively narrow windows of vulnerability of
developing children that could be more sensitive or differently
sensitiveto neurotoxinsin particular than would be the case for
adults.

And so | think that what we want to think about is say, okay,
look at what is happening during childhood, during early childhood in
humansisaprocess where different neurons are deciding to survive or
not survive.

And they are making all kinds of different connectionsin part by
sending signals with each other that are mediated by cholinergic
mechanisms.

So that when we haveinhibition of brain acetyl cholinesterasein
ayoung child wherethis processis happening, itisnot too far out to
suggest that that might have different kinds of effects, giveriseto
different endpoints, in fact, at different level s of sensitivity than might

befoundin adult, in an adult brain.
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DR. ROBERTS: Dr. Hattis, if we'regoing to gointo whether or
not we have got theright endpoint, I'm not saying that'snot avalid
point, | think we're goingto probably get intothatinjust alittle bit.

DR. HATTIS: We'll getinto that next time. Yes. Okay. But
just to suggest that the -- as an extension of what Lorenz was saying,
we mightinthefuturewant to reevaluate how, what our tolerable
level of expected brain cholinesterase inhibition might be depending
upon the age group. Because both the rates of regeneration might be
different in young versus old.

And also the vulnerability to different degrees of inhibition over
what time period might be different for young versus old.

Andthat'ssuch athing that we can't probably definitively assess
today, but seemsto methere should be an effort to make that
assessment in the future.

Andinthe meantime, it isnot outrageousto suggest that the
margin of exposure that might be considered in risk assessment might
bedifferent for inhibition, expected inhibitioninrelatively young age
groupsthan older age groups.

DR. ROBERTS: Thank you, Dr. Hattis.

Dr. Freeman?

DR. FREEMAN: Briefly, to pick up on what Dale was saying,
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given that we'redealing with cholinesterase inhibition and recovery in
adult femaleratsasthe endpoint, it may be valuableto know if there
aredifferencesin adult or young rats or humansin the degree of
inhibition and how long it takesto recover from an inhibition from
similar types of doses.

| don't know whether you have much on that yet.

From the other point of view of my table here, understanding
therelationship of the temporal characteristics of the hazard endpoint
and the temporal characteristics of the exposures from water, diet and
residential pathways, requiresthat the temporal characteristics of the
exposure pathways be similar.

Inthe document wereceived it says, regional differencesin
pesticide use are major considerationsin appropriately estimating
exposures from pesticidesin drinking water and residential uses.

| would argue that thisisalso truefor diet and -- my saying
that isnot simply a matter of wanting consistency intheway the
assessments are done across the three pathways, but thatitis
important to the quality of the assessment to take into account
regional and temporal differencesin diet and pesticide residues.

To give an example, during the presentation on the water model,

afigureof Californiapesticide use acrossthe year was presented.
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| think that was a powerful example of why itisimportant to
evaluate food pesticideresiduesin diet by region and season of the
year.

Thereare growing areasinthe country. Californiaand Arizona
are prime examplesthat restrict importation of commoditiesthat they
grow themselves.

That being the case, the diets of theindividualslivinginthese
regionswill beinfluenced by thelocal foodsintheir residues more
than onesfrom other areas during thetime periodsthat thelocal crops
dominate the market.

Connected to that isaconcern that pesticide treatment of home
gardensisonly treated as an influence of residential exposure but not
ondiet.

Itislikely that these occur jointly during the sametime period
asthe garden vegetables are treated with pesticides and then
consumed.

Thiswill add some complexitiesto your model. Thesethings
are not independent.

But consumption of locally grown fruits and vegetablesis
common. Andin many regions of the country, they areimportant

seasonal additionsto diet, and hence to the exposureto the peoplein
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those areas.

DR. ROBERTS: Thank you.

Dr. Heeringa?

DR. HEERINGA: Just afew brief comments. | haveto confess
that scientifically I'm probably about as far removed from this subject
as anybody here on the panel.

But in some ways, that places mein aposition sort of evaluating
what | have heard on this particular topic.

Onething that are clear to meinthefacts here, the points of
departure and therelative potency factorsand | think even the effects
level that we have seen in these presentations are all based on steady
state studiesthat really in my naive view closely resemble patterns that
are morelikethe chronic exposure pattern and the acute exposure
pattern.

| have seen nothing on the scientific discussion in the past two
daysthat suggest that acute events have adifferent endpoint with
regard to cholinesterase except to set the chronic clock running at a
fairly high level.

In other words, thereisobviously amuch more complex
mechanism that we don't understand here. But | have seen no

discussion of outbreaks or sores or people fainting or people unableto
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1 function or loss of motor coordination or activity from these acute

2 doses.

3 Now, some of that must be there and possibly in the studies.

4 But even at the high dose levels, as| understand it when we are

5 looking for steady states that we go for steady state activity at even

6 higher doselevelsinthefemalerat test.
h 7 So again, unlessthereisother evidence that we haven't heard
E 8 here, | see an absence of evidence. And that doesn't mean effects
E 9 don't exist for what these acute effects would be on cholinesterase
- 10 inhibition.
g 11 | very much agree with Dr. Rhomberg's model to roughly model
a 12 bio availablelevels of OPson agiven day asthe sum of the current
u‘ 13 day'sdose and half life depleted doses from the prior days.
> 14 That's an excellent suggestion. Becausel think it really reflects
E 15 cumulative processes that arevery realistic in normal exposure
u 16 patterns.
u 17 Also, one additional comment that | would have, inthe process
q 18 of averaging, thinking specifically for the chronic exposure path, isthe
E 19 averaging of daily exposures over awindow that centerson the current
I.I.I 20 day isactually aform of smoothing.
m 21 | think itismuch morerealistic to create what we would call a
=
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moving average as opposed to awindow average. Thatisyou average
over the previous 21 daysor the previous 14 days. Becauseit reflects,
again, therealistic pattern of accumulating exposuresin the human
body.

The other thing that it would allow you to do, and | think this
isapiecethat | don't understand and | think the toxicologistsare
going to haveto helpusinform,isitwouldallow youto look at the
leverage of acute event that comes on top of a period of fairly high
exposure.

In other words, if you computed your chronic exposures as an
average over previoustime, any blip inthat chronic exposure curve
would probably be the result of an acute event on a particular day.

And again, acute eventsin the future, while they may be
important inthe future, they are not really important at this point to
exposurelevels.

So | think you would have full information of theimpact of
acute eventsif you created your moving averages as afunction of
averages over preceding days, unlessthereis something that my
colleagues see that I'm missing here. | think that even for chronic
analysis| would use Dr. Rhomberg's model to get daily sort of

available exposurelevelsand to use moving averagesover a
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retrospective period of time.

| don't think anythingislost therel think and | think something
may be gained in terms of information.

DR. ROBERTS: Thank you, Dr. Heeringa.

Dr. Durkin?

DR. DURKIN: Under advice of counsel, I'm going to restrict
my remarksto the exposure spikeissue with the understanding that
we'll get other things soon.

Theideasraised by Dr. Rhomberg and endorsed by some of the
people around the table areinteresting onesto me that the agency
could explore. They are contrary towhat | will berecommending.

But the only thing that | would want to caution here, and | very
much doubt that there would be any disagreement around the table, if
you adopt something like that, at |east make an attempt to determine if
it's consistent with datathat you have.

And thereason that | am uncomfortable, not with this
suggestion, but | guess| don't have a high optimism that you will
validateit well isthat the temporal relationshipsin acetyl
cholinesterase that I'm familiar with are God awfully complicated.
Andthey don't seemto follow -- theratsjust don't behave. They just

don't dofirst order things all the time.
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Andthereissome human data out there that have me just totally
puzzled. And again, they just don't fit asimple pattern.

Nonetheless, if you do find datato support the approach, |
certainly would be thefirst to endorseit.

My somewhat simplistic recommendation, and | will quote, thus
the agency, at thistime, goals should be humble, and one of the things
that | think that you could look at, | think you have done a Dandy job
with steady state, | originally recommended the first timel was down
herethat we incorporate time as an explanatory variable.

| think that'sinsane as| have looked at the issue further and
cometo better appreciate the datathat you have.

| am much closer to my fellow risk assessor right across the
aisle heretaking perhaps asimpler approach if nothing else seemsto
pan out. Becausel think youreally haveto do to addressthe spike
issue.

But at very least come up with some acute numbers. And | think
we havetalked about thisin the past.

You typically have acute numbersfor alot of the pesticides
anyway. You are currently coming up with one day RFDs, or whatever
you want to call them, indrinking water has been doing this pretty

much forever. So that's not hard.
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| think itisrelatively easy. I'm not theleast bit surprised for
the OPsto seethe close correspondence between the longer term and
short term. | fully expect that. | fully believeit.

Soif Dr. Rhomberg'svery elegant ideadoesn't appear to be
sufficiently implementable quickly or doesn't seemto fit the animal --
and by all meanswereally haveto beruled here by the animal, they
make the decision, and by the available studies, especially that we
have on people, and some of those arevery good, if that doesn't pan
out, | think youreally can take asimpler approach.

Now, how you actually implement it, whenisa spike goingto
be considered acute, whenisit going to be considered not, you know,
thatis, I'm afraid judgmental.

And | don't think that we can make up acookbook recipe here.

But | certainly think you people have the capabilitiesto make
those decisions, make them clearly, articulate them, go out on the
[imb, and then invite us back so we can saw it off.

DR. ROBERTS: Thank you, Dr. Durkin.

Comments from other members of the panel ?

Dr. Bull and then Dr. Conolly.

DR.BULL: I'm going to make some of the same points, butina

slightly different emphasis, | think.
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Theissueyou gotinfront of youisacommon mechanism. That
common mechanism you chose to be cholinesteraseinhibition.

Cholinesterase inhibition may not actually account for all the
toxicity the member of that class. But that'sfine.

You have kind of put part of theissue, not all theissue that Dr.
Richards brought, you kind of haveto put that to the side.

Soyou arereally only addressing in this processtoxicitiesthat
arise from cholinesterase inhibition. Itisimportant not to forget that.

Given that focus, then thereisno better integrator of toxicity, |
mean, your measure here than the cholinesteraseinhibition.

And theissue about acute and chronic | think isatrivial issue
almost in away, because acute doses will have certain magnitudes and
will give certainriseto certain cholinesterase inhibitions.

And I think you have essentially made some kind of decision.
Maybe not asto what the point of departureisabsolutely yet, but
when you say benchmark dose 10, that's probably not going to be bad
for either acute or chronic.

You are talking about things that arein the weeds. Aslong as
you aretalking about effectsthat arise cholinesterase inhibition.

To me, that's best addressed in a pharmacokinetic model similar

towhat | think aformal model wouldn't be that much moredifficult
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and probably be-- than what Lorenz said. But that'sfine.

The main variablethere, though, istherecovery time. Andthe
recovery time hastwo, at least two components.

I'm not going to call it a pharmacokinetic model becausein my
mind that starting to get somewhere else. Andyou are not talking
about kinetics of the parent compound. You'retalking about the
kinetics of enzymerecovery.

That has at |east two components. That's aspontaneous
regeneration rate and enzyme resynthesisrate in whatever
compartment you are talking about. It doesn't make any difference.

Then that bringsit back to the question that Dr. Brimijoin -- the
whole weakness of thisthingisnot trying to use a pharmacokinetic
model. Thewholeweaknessishow much confidence you haveinthose
RPFs. Becausethose RPFswill vary primarily based on differencesin
the hydrolysisrate of those phosphate esters.

The enzyme synthesisrate will presumably be more or less
independent of which agent (ph) caused the inhibition.

Sothat -- aslong asyou know that that iswhat is accounting
for differencesin RPF, you perhaps can even repair those. And | think
thereisprobably dataout therethat tellsyou how stable those are.

Thisisnot my area. But it seemsto methat that'savery doable
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and, | don't think, difficult thing to do.

Theonly thing that | think that | would say, and this gets more
to sensitive populations and whether humans are the same as the rats,
isyoureally would need -- youwould liketo have the big variable
here asfar asthe subject isconcernedisin fact thoseresynthesisrates
and how they may vary in different departments and in animals of
different -- in humans mostly, humans of different age.

That'sthe variablethat'simportant here that one, | think, needs
to deal with when you start trying to slide from cholinesterase
inhibition at some level over into some toxic manifestation you feel
arisesfrom that.

That'sall I have.

DR. ROBERTS: Thanks, Dr. Bull.

Dr. Conolly?

DR. CONOLLY: Let mejust pick up onthe point Dick was just
talking about.

Dick, I think the RPFs actually would be strongly influenced by
pharmacokineticsaswell asthingslike hydrolysisrates. Because alot
of these OPs do require bioactivation.

And bioactivation rates are going to be determined as a potency.

Let me move on to some more prepared commentsthat | made,
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though, in responseto this question.

Andthisfirst commentisan effort to hopefully put some of the
other commentsthat have been made by the panel membersin abit of
context.

| have some background, some experiencein actually
developing very ambitious complicated models and then using themin
risk assessments.

Andwhat wefind, and we're seeing examples of it here today,
what we find when we start to devel op mechanism based models and
participatein the thinking process that accompaniesthis development
isthat we're always thinking about the next step you know, about how
the model could berefined.

And thisactually isindistinction to the more static situation
you have with policy based approachesto risk assessment where you
just plug anumber into aformulaand you get an answer out.

But when you do take the more ambitious approach, the
mechanistic approach and want to actually complete arisk assessment
at some point, itisreally necessary todraw alinewith respect to the
technical development of the various modelsthat are feeding into the
assessment, in this case, the cumulative assessment, freeze the model

development process at that point, and then go on to complete the
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assessment.

So, of course, refinement of the models and better
understanding of the underlined biology can always contribute to
future assessments.

It can be discouraging if you are always being told about the
thingsyou might do or you could do and you really have ajob to get
on with an assessment.

So | just want to make the point that sometimesyou haveto
stop and say, okay, we'regoing tojust finish up here. And maybethe
next generation of models can contribute to the next assessment.
That'sone point | wanted to make.

| wastold -- actually | read itintheoneof thefilesonthe CD
that there actually isa PBPK model for three OPs. | gather that | think
maybe Jerry Blancato (ph) has devel oped.

Sowe'renot quite asfar away from having maybe the most
desirabletool for pursuing these kinds of assessments as we might
have thought we were.

But it did occur to mewhen the presentation was being given
with the acetates and the questions were being asked about these
various alternative exposure scenarios, you know, how to evaluate

those, how to think about them, isthat you can actually take Jerry's
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1 model, presumably existing model, and feed those kinds of exposure
2 scenariosinto it and see how cholinesteraseinhibition variesasa
3 function of exposure scenario.
4 You actually have atool for doing that right now. It clearly
5 wouldn't be the same as having aPBPK model for all 29 OPs. Itisnot
6 what you would liketo have. But | think youwouldfindit would
h 7 provideincitesand it might well bound the problem that you aretrying
E 8 to addressin some ways.
E 9 So | would encourage you to think about exploiting asfully as
: 10 possiblethetoolsthat you do have at hand in trying to answer that
g 11 guestion.
a 12 Finally, I think | mentioned earlier inthe week that | got tasked
(T 13 in January with reading the cancer guidelines. There was apublic
> 14 comment period that finished up late in January.
E 15 And so | actually read every page of the cancer guidelines,
u 16 believeit or not.
u 17 And it has been striking sitting through these meetings here
q 18 over these last few days how many of theissuesthat ariseinthe
E 19 cumulative assessment for OPs are also considered in detail in the
I.I.I 20 draft guidelines for carcinogen risk assessment.
m 21 For example, identification of when children are or are not at
=
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greater risk than adults. Some thoughts on how you evaluate an MOE
to decide whether it isbig enough or not, whether it suggeststhat you
are okay or whether you might have a health problem.

Thoughtsin the guidelines about the benefit of inclusion of
some mechanistic datawithout the development of what they call afull
case specific model whichinthe present context would mean having a
full blown PBPK model for all of your compounds.

The other thing Lorenz was talking about, maybe you can
include some biological data. You don't have everything you would
like. But the cancer guidelinesare very clearly supportive of that
approach.

If you have some biological thinking that you can bring to bear
onthe problem, thendoitto the extent that you can.

So | would encourage OPPto work with the authors of the
cancer guidelinesto ensure-- first of all, it would giveamore
harmonized approach, which for somebody who observes the agency
fromoutsideitisalwaysniceto--itiseasier towork with the agency
if what iscoming out of the agency is harmonized across different
groups.

And also, just frankly, to ensure that OPP obtainsthe full

benefit of the thinking that has goneinto the development of the
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1 cancer guidelines. Because so many of theissuesinthere arerelevant,

2 | think, to what you are grappling with herein the cumulative risk

3 assessment for OPs.

4 I'll leaveit at that for now.

5 DR. ROBERTS: Thank you.

6 | was going tojumpinwith my own comments, and then we'll
h 7 getto Dr. MacDonald. Let mesort of give you my two centson this.
E 8 First of all, I did like the suggestion that Lorenz made. It
E 9 makes alot of senseto the extent that | have been able to think about
: 10 for ahalf an hour or so now sincel first heard aboutit. | thinkitis
g 11 worth exploring.
a 12 It may beonceyougetintoityouwill hitawall intermsof the
(T 13 datathat you need to do it or that sort of thing. But you won't
> 14 probably find that out until youtry and doit. I thinkitisworth
= .
: 15 exploring.
u 16 | also like Rory's suggestion about exploring some of the
m 17 existing models.
q 18 Whether or not you can either of those within the time frame of
E 19 producing your first document, | don't know. You will know better
m 20 than | do. But | think that those are things that should be looked at in
m 21 the near futureif not by whatever deadline you have to satisfy this
=
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summer.

Inthe event that you can't implement those and sort of inthe
meantime, on the issue of whether to use aone day rolling average, it
seemsto me by the virtue of the way you have defined your benchmark
response as a 10 percent cholinesterase inhibition, thereisnotime
factor inthere.

Itisnot 10 percent on average over certain period of time. It
seemsto beimplicitly sort of an instantaneous endpoint. So soon as
you hit that for any given period of time, you are there, which implies
that probably the one day or the peak exposuresisthe most
appropriate for the purposes of comparing with the benchmark
response that you picked.

And sotheonly rationale for using arolling averageisthat it
sort of matches better the way the studies were done to get your
benchmark response.

And | think really what you have to say isthat the benchmark
response developed based on 21 or 28 day exposureisareasonable he
estimate of an acute benchmark response, which iswhat we really want
towork with.

And we don't havethe datato do that or do that as well, at | east

as | understand your presentation of theinformation. But we have got
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some steady state data. We can get that. To the extent we can
comparethat with theinformation we have, it indicatesthatitisa
reasonable estimate of what an acute benchmark dose would be.

Now, the problem, of course, isthat you don't have good data
to get an acute benchmark response. You don't have alot of data
anyway. And most of the datayou have are not the right kind of acute
data, because, asyou have pointed out, what you arereally looking at
isan acute pulsar and acute dose on a background of some level of
chronic exposurethat isgoing on.

Soyoureally need acute dose response data that are generated
under those circumstancesideally. And of course, depending on
whether it'salow background or a higher background, you could
different responses from the same dose depending on what level of
compensatory activity isgoing oninthe body.

| mean, at low doses you might get some sort of hermetic
response whereit islower than what happens at a higher dose, higher
background. So that'sgoingto becomplicated.

Obviously, you are not going to have those data soon, although
| think that'sultimately the kind of toxicity datayou need to get the
benchmark dose that you really want to plug into thisanalysis.

Sointhe meantime, | think you are sort of stuck with what you



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

70
have got and making the best argument that you canthatitisa
reasonable, acute benchmark response.

Again, that would leave meto concentrate mostly on the one
day rather than tryingtodo arolling average.

On the matter of incorporating timeinto theresponse, | think --
there have been a couple comments about the importance of doing
that.

| think it isappealing for the toxicologist to think about that it
isnot just an instantaneous achieving of acertain inhibition of
cholinesterase, but it isprobably afunction of cholinesterase
inhibition and time in some way that we don't understand or at least |
don't understand. Thereispeople around thetable that know much
more about cholinesterase toxicology than | do.

But my impressionisthat wereally don't have agood
understanding of how exactly that all worksto come up with the best
way to incorporate both inhibition and time.

And so until you do that, | think you sort of need to
acknowledgethat that's probably the best dose metric, but we don't
havethat -- aresponse metric. But wereally don't have that. We're
having to sort of deal with just agivenlevel of inhibition

instantaneously. And that'swhat we're going to go with, but realizing
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the imperfections of that.

There were also some comments about the relevancy potency
factors. | expressed my reservations about the approach two days ago.
And those reservations still stand.

| think that given the way that you have had to estimate the
relevant potencies, thereisgoingto beerror. There hasto be.
Because of sort of the fundamental underlying assumption, everyone
acknowledges, has been violated.

Asapractical measure, | think you are probably going to need
to gotheway that you have. But | think itisgoingto beimportant to
acknowledgethat thereisan error dueto that.

| guess the most unsettling thing for meisthat | don't think we
have agood sense for the magnitude and the direction of the error that
we'reintroducing into thisby being forced to do theserelative
potenciesthe way we have done them.

So again, | think to the extent that some sense can be derived
about the magnitude and the direction of error, that would be useful to
incorporateinto the analysis. But again, until we get better data or
better waysto do this, | don't have a great suggestion for how to fix
that problem.

Those are my comments.
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Dr. Durkin and then Dr. MacDonald.

DR. DURKIN: Stephen, I just want really clarification on what
| think | may have heard you say.

Andif I'mcorrect, | totally disagree. But | thought | heard you
say that in terms of how the EPA should characterizerisk, they should
taketheir, let'scall it, the steady state ED 10 and compare that to the
one day exposuresrather than averaging.

Andif I misunderstood you, | apologize. If | didn't
misunderstand you, | think that isnot agood approach, because |
think the agency has demonstrated to us both for this session as wel
as previousonesthat the shorter term responses arereally quite
different.

And they focus on the steady statein order to get some stability
inrelative potency. That has been my understanding. | may betotally
wrong, again.

So | do think that the issue of how to handle spikesin my mind,
anyway, isindeed adifficult one asthe agency has presented to us. In
terms of the steady state ED 10 that you have come up within
whatever final ED you select, it is steady state.

And it would seem to meto make a certain amount of senseto

do atimeweighted average of some sort rather than to say we are
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going to usethis steady state ED 10 to characterizerisk from these
spikes, these way high spikes that come out of nowhere and don't | ast
for long.

Becausel thinkitisfor thosethingsthat you might want to
consider some sort of shorter term dose response assessment where
indeed therelative potencies might be quite different asyou have
pointed out, | believe.

DR. ROBERTS: | think Dr. Doyleisgoingto clarify thisfor us.

DR.DOYLE: No. I'mgoingto ask aquestion.

DR. ROBERTS: Okay.

DR. DURKIN: Steve, weareintrouble now.

DR.DOYLE: I think that something ishappeningtoday is
something that was discussed earlier in the week.

Andthereisadistinction between BMD 10 used for RPFs and
BMD 10 for point of departure. And some of the discussion, I think,
ismixing thetwo. Could you perhaps tease them apart as you have
expressed your opinionsonthetwo? Becausel think thereare
different considerationsthere.

Infact, weonly haveoneBMD 10 that we're using as a point of
departure for one chemical whereaswe have the wholerange of BMD

10sthat we are using for the RPF issue.
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So could you clarify inyour discussion which iswhich?

DR. DURKIN: I was specifically looking at point of departure.
And as| have said before, that it is at that point of departure that you
haveto have your relative potency expressed.

So they are kind of synonymous. But | was specifically
concerned with points of departure.

DR. ROBERTS: | wastoo. And | think that that then sort of
clarifiestheissue.

And thenisthe benchmark response acertain level of
cholinesterase inhibition over a certain period of time or asaresult of
an exposure over a certain period of timeor isit aninstantaneous
response?

DR.DOYLE: Thebenchmark dosesthat were used for the
steady state determination aretheresult of 21 days or more of dosing
of ratsin all cases.

DR. ROBERTS: That'strue.

Again-- it becomesvery important at least in my mind how you
definethe benchmark response.

DR.DOYLE: | agree. That'swhy I'm asking asyou discussit
to that bear that in mind. And then also the application of that value

either to estimating arisk or comparing between chemicals.
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DR. ROBERTS: If youwant to know what the margin of
exposureisrelativeto aone day exposurethat will produce 10 percent
inhibition of cholinesterase, | suppose that's one thing ascompared to
aresponse over sometime or adose over sometime that would
produce on average a 10 percent.

So | guess| need someclarification -- it depends on how you
approachit. I guess| would need some clarification from the agency
intermsof whatisthe-- areyou defining the benchmark response
based on the animal study, or areyou defining it -- areyou using the
animal study to try and give you information about a benchmark
response that you have in mind?

Isthat clear?

DR.DOYLE: Yeah. | think so.

We used the animal studiesto provide informationto givethe
shape, the response of the model. Sol think itismorethelatter.
We'retrying to use the datafrom the animal study to develop the
benchmark dose.

However, thereisaconfounder in this question because all of
the datathat we used were 21 days or greater.

The question iswhether that impacts the discussion.

DR. ROBERTS: Dick Bull and then Lorenz.
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DR.BULL: Thequestionishow much moreinhibitionareyou
goingto allow for single dose.

DR.DOYLE: None.

DR.BULL: That'syour point, | think. And if you are not going
to allow morethan 10 percent asin that situation, well, you have
already defined yourself into that corner, and | don't think
inappropriately, but that would of coursetake alarger dose on any
given dataapproach than it would take asadaily dose to approach
that over a2l or 28 day period.

Your external doseswill be quite different.

DR. ROBERTS: Dr. Rhomberg?

DR. RHOMBERG: | just wanted to agree with Dick on that.

If you think about it, the steady state experimentsdidn't have
any toxicity inthem at all. There weren't any determinations of
toxicity. It wasjust determinations of cholinesterase inhibition.

Asl said earlier oninthe meeting, | think that the rational e that
the agency deployed for why they wanted to look at relative potencies
at steady state was sound.

The question of whether therelative potencieswill be different
for acutethingsisworth maybe -- because this has come up with

several commenters, isworth asecond of thought.
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Obviously, if you definerelative potency -- you haveto think
about how you definerelative potency. Becausein ashort term
experiment, you won't have any steady statesto compare.

You can't say, well, we compare steady statesin ashort
experiment. What would compare.

Presumably, you compare peak levels and say thethings -- the
relative peaksthat are provided or therelative doses it takesto make a
certain peak at acertain level iswhat would definetherelative
potency.

Now, again, I'm simplifying pharmacokinetics. Aslong asthe
pharmacokinetics are linear, which granted they may not be, you will
get the samerelative potencies out of the steady state issue that you
will get for the peak issue.

For linear models, those should be the same. Theratios of those
things among chemical s should be the same. And thelong term ones
should apply to the short term ones.

Now, thereisawaysto screw that up with all sorts of funny
pharmacokinetics and so on like that. Of course, thereisno way
around that but to do all of the experiments.

So | think that'sworth noting.

DR. ROBERTS: And| agree.
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1 Dr. MacDonald.
2 DR. MACDONALD: I trust dealt we have dealt with thistopic.
3 | want to get back to therolling averages. Because | saw the -- the
4 rolling averages on the windows on the model inputs, diets and
5 residues, in particular, in attempt to generate auto correlationin the
6 inputs at the expense of extreme values.
h 7 And | think that'sagood, simple way of doingit. | don't think
E 8 doingthat -- the fact that you are averaging ahead and backwardsin
E 9 timereally matters.
: 10 Anditisquiteaseparateissue fromtaking, computing an
g 11 accumulated exposure as aweighted average of past exposures. |
a 12 think you could actually do both on the same model.
m 13 DR. ROBERTS: Dr. Conolly?
> 14 DR. CONOLLY: Thisisjustaclarification fromthe chair.
E 15 A couple of people have made comments about RPFsinthe
u 16 context of answering thisquestion. | prepared some comments about
u 17 RPFsthinking | would offer them in response to the second question.
q 18 And | just want to know if | should hold off or go ahead with it
E 19 now.
m 20 DR. ROBERTS: Why don't you hold off and then we'll revisit
m 21 and hopefully cometo closure on the RPF issuein the next session.
=
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Arethere any other comments about our sort of relationship
between rolling averages and toxicity values?

We have had agood discussion. | don't know to what extent we
have given the agency any clarity of direction.

DR.DOYLE: I think quiteabit, actually. And also aswas
pointed out, long term aswell asfor this assessment. So thank you
all.

DR. ROBERTS: If thereare no other commentson thisone, let
me propose that wetake a 15-minute break, and then we'll tackle the
last question.

(Thereupon, abrief recess wastaken.)

DR. ROBERTS: Dr. Doyle, areyouready to posethe second
guestion to the panel ?

DR.DOYLE: | believe, yes.

DR. ROBERTS: I think they aretrying to get the question up
onthescreen. Butif youcould goahead andread it for us, that would
befine.

DR. DOYLE: Question 2.

Inthe Preliminary OP Cumulative Risk Assessment, Section 1 H
listsanumber of potential follow-up activities proposed by OPP.

Thislistisfar from exhaustive. Doesthe panel recommend any
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additional follow-up activities or sensitivity analyses beyond those
listed.

And doesthe panel have any thoughts or recommendations
about how these additional analyses should be conducted.

Which activities should bereceivethe greatest priority.

DR. ROBERTS: Thank you. | think that we're going to try and
get thelist of those activities put on the screen to sort of refresh
everyone's memory about what the agency already plansto do.

This question then asks our opinions on any other things and
what should be the highest priority.

Beforewe get into theresponsetothis, let mejust tell the
panel, let's go ahead and focus our responses on kinds of thingsthat
they need to do interms of follow up.

| realizethereisalittlebit of agray area. But assoon aswe
wrap that up, there arefolks that want to bring up some other issues
of importance that are not necessarily part of specific follow-up
activities.

So let's go ahead and tackle this particular question.

| believewe'regoingtogoalittlebit out of order. Dr. Conolly
would liketo get hiscommentsin first because he hasto leave early.

DR. CONOLLY: Firstof all, | would just liketo say that the
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1 situation here wherethe agency is actually asking us about how to do
2 it better, differently and better inthefutureisto be applaudedinits
3 own right.
4 Itisreally great, | think, to see the agency not only doing ajob
5 aswell ascan be doneinthe present moment for cumulative
6 assessment for OPs, but also thinking about how to do it differently
h 7 and better in the future.
E 8 My hat off to you on that score.
E 9 | just wanted to make one comment about relative potency
: 10 factors. Andthisisvery muchinthespirit of how you might doit
g 11 differently inthefuture as opposed to | don't necessarily want you to
a 12 redo any of the current effort based on this particular comment.
m 13 But | dowant to get on therecord this statement. From a
> 14 mechanistic, biological perspectivein thinking about pharmacokinetics
E 15 and pharmacodynamics, it's clear that the use of relative potency
u 16 factorsisundesirable.
u 17 | made the analogy aday or two ago that RPFs are analogousto
q 18 thinking of individual OPs as sort of different kinds of fruit like
E 19 apples, bananas and pears, and then calculating what an average fruit
(1 20 looks like.
m 21 Just asthereisno such thing as an average fruit, so the use of
=
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RPFsisat best an approximation to the actual pharmacokinetics and
pharmacodynamics of the components of the mixture.

We know we are building an error there. Itisunavoidable, of
course, when the data aren't available. But thereisascience-based
solution to this problem, which those of you that know me will know
what |'m going to say next, whichisto use PBPK modelsfor the
individual OPs and then to includethe appropriateinteraction terms so
that the individual models can be combined.

And then when thisideal approachisused, it obviates the need
to calculate RFPs as your approach that's being used capturesthe
pharmacokinetics and cholinesterase inhibition kinetics for the
individual components of the mixture.

Andthese are used directly then in the assessment without
modification. Sothereistechnical approachtothiswork that doesn't
require calculation of relative potency factors.

| think some of you actually in your thinking about where these
kinds of assessmentswill be goinginthefuture arealready thinking
along theselines.

| know that one of your futureaimsin that section of the
document talks about developing PBPK and pharmacodynamic models.

So I'msureyou are already thinking along these lines. Really,
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the purpose of my comment issimply to encourage that andto getin
therecord that there are ways of getting away from relative potency
factors.

Thanks.

DR. ROBERTS: Thank you, Dr. Conolly. | think thatisan
excellent suggestion.

L et me, then, go back to Dr. Hattisfor hiscomments.

DR.HATTIS: | would liketo suggest anumber of follow-up
activities.

And | should stress that these are not necessarily limited to the
next three months, but that these are more looking toward the slightly
more distant future than that.

And | think that | want to second something that Chris Portier
evidently raised aday or two ago.

Andthat isthereisone particular promising avenue that might
even beused alittlebitinthenear term, issomefurther exploration
to compare the modeled distribution of exposuresto sets of pesticides
that yield acommon urinary metabolite.

| understand that urinary metabolites aren't necessarily unique
to one. But at least you should be ableto know which chemicalsare

reflected in aparticular metaboliteto yield some comparisons of what
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1 you would expect by applying a basic pharmacokinetic urinary
2 excretion model to the exposuresto those thingsthat yield that same
3 metabolite and say, okay, what does the distribution that you would
4 predict lookslike for the current exposures of the U.S. population and
5 what isthedistribution that isevident fromthe NHANES 3 study.
6 Because that seemsto methat that -- itistoo strong to call
h 7 such ajuxtaposition an attempted validation.
E 8 It seemsto methat that would giveyou aclueasto how you
E 9 might want to tweak the model to make it more faithful to the bottom
: 10 line biological exposuresthat seem to be indicated.
g 11 Some of the basic tweaking that you could think of isinfact by
a 12 assuming some different degrees of auto correlation of the dietary
(T 13 exposure that occur on different days.
> 14 Although, by and large, by urinary measurements, these are
E 15 likely toreflect avery limited number of days, if not just one day of
u 16 exposure. Soit may bethat it doesn't tell you anything about auto
u 17 correlation, but it may well tell you alot about how reasonable your
q 18 model of daily exposuresdistributionsis-- are.
E 19 | think itisalsoimportant to pursuethisissue of multi-day
m 20 modeling inthe actual buildup of cholinesterase inhibition over timein
m 21 the face of reversal regeneration ratesin people.
=
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You are not going to have that for thereign. But you will --
you should be able to get some information about red cell and plasma
cholinesterasereversal from observations on people who have been
poisoned.

And then, you know -- thereisgoingto be abody of data.
Thereisgoingto beabody of maybe observationsfrom more -- less
seriously exposed people that were exposed during occupational
populations and then followed with regeneration -- with recovery rates
followed over time.

Comparing those with some expectationsfrom -- the direct
projection from animals may give you important clues.

And | think an important longer term effort isto some extent
respond to the point that was made several months ago in a panel
meeting by Dr. Needleman, and he put it intermsof validating the
relative potency measuresfor various effect endpoints, behavioral
respiratory enervation, behavioral developmental changesversus
brain, versusred cell cholinesterase, versus plasmacholinesterasein
the experimental animal systems.

| tend to avoid thewords like validation because | think it's
more aoneway comparison. But | think that nevertheless, some

juxtaposition of whether therelative potenciesyou get out of therat,
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brain system are the best measures of relative potency for predicting
all thedifferent effects of anti cholinesterase agentsis, | think, a
worthy investigation.

And also would give you some beginning clue asto reevaluating
thiswhether you want to choose in fact the ED 10 for rat brain
cholinesterase as your point of departure or whether you want to
choose some other level depending upon, say, therelative sensitivity
of younger animals versus older animals for subtle neuro
developmental effects.

Itisnot obviousthatthe ED 10istheidea--itisagoodfirst
guess, but it isnot necessarily the golden truth that isgoing to last for
adecade.

| think that some derivation of distributions of human -- that's
right. | already said that.

The nextitem that | think should -- there should be some
attempt in the near term but maybe more fully attemptslater onisright
now the analysisispurely avariability analysis.

Thereisno uncertain analysis. Thereissome modest amount of
sensitivity analysis perhapsthat you can do with the current system by
relaxing specific assumptions, eliminating particular pathways,

eliminating particular chemicalsthat get useful information.
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But at some point it seemsto me people are going to ask you,
maybe peoplein Congress might ask you even, for some more formal
uncertainty analysis.

So how well do you know thisanswer. And you are goingto
need to develop uncertainty distributionsthat reflect --

Thisisnow, again, going to thisissue of two dimensional. But
essentially, you have acertain guess about different factors that cause
peopletovary intheir exposures and their responses. You have
information from Dr. Setzer'swonderful work about the uncertainties
even of therelative potency factors.

Soit seemsto meyou shouldtry to propagate some of those
uncertaintiesthat canrelatively readily be defined to, say, okay, if we
are-- have a-- instead of median estimate of the relative potency
factor for thisone, if for some reason we were at the 90th percentile
of our estimate of that, holding everything el se constant, how much
would it changetheresults, or you could do the whole system
propagating uncertainty -- some reasonabl e estimate of the
uncertainties of several different kinds of parameters describing both
baselevels of exposures and different toxicity relative potency issues.

| think the suggestion made by one of the regulated company

representatives wasreasonableif itistruethat there are caseswhere
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1 the model uses more than 24 hours aday, that then some limitation

2 should beimposed on the modeling so that that doesn't happen.

3 It seemsto methat should be arelatively modest adaptation

4 that would avoid the need to explain why it isreasonable to assume

5 morethan 24 hoursaday if itistrue.

6 | think that to the extent that there are volatility of particular
h 7 organophosphate agents, it would be reasonable to add some
E 8 inhalation exposureto thelawn type scenarios.
E 9 Or tothe extent that thereis, you know, dust being kicked up,
: 10 then you could inhale some of the entrained dust.
g 11 | think itiscertainly reasonableto explorethisissue of school
a 12 day exposure, school or day care exposure even more appropriately
u‘ 13 for an exposure for very young children.
> 14 It's by no means unreasonable to expect that diazinon or
E 15 something else was used at one time for control of cockroachesin day
u 16 care centers. Maybeit's-- maybethose uses have been phased out. |
u 17 don't know that. But that's possible.
q 18 Finally, thereisaneedto collectinthelongrunsome
E 19 longitudinal data setsfor dietary exposure particularly, perhapsfor
m 20 some other kinds of recurring exposures.
m 21 You don't need the same thousands of peoplethat are routinely
=
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doneinthe Department of Agriculture studies. But it seemsto me that
some modest amount of datathat, say, spend afew weeks per person
for three or four periodsduring theyear would beinvaluablein
allowing you to assess the degree of auto correlation of the dietary
exposures and calculate long term accumul ated measures of internal
exposure and cholinesterase inhibition.

And that would just avoid awholelot of hand ringing. And also
more appropriately, allow you to estimate risk.

| think the current model isvery good for pointing youinthe
direction of what isthe most likely source of controllable exposures
of, you know, giving riseto high days, butinalongrunfor evaluating
dietary exposures.

In particular, you are going to need to know about this auto
correlation that you can only get really by some modest amount of
additional observationsto answer this point.

DR. ROBERTS: Thank you, Dr. Hattis.

Dr. Rhomberg?

DR. RHOMBERG: I think those are some good suggestions that
| would endorse them. Obviously, | made just abunch of suggestions
already. Sol won't add, | won't reiterate them, only to point out that

| think the issue of cross pieces extrapolation hasto be more explicitly
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and carefully looked at.

Thereisalottobedoneintyinglevelsof cholinesterase
inhibition to toxicity, both inthe short term and the longer term. And
| think | expounded on that before. | won't go on too much about it
anymore.

| frankly would haveliked to have seen an attempt to try to
combineroots by the degree of cholinesterase inhibition rather than
this margin of exposure harmonic mean averaging.

The harmonic mean method implicitly haslinearity init.

Now, it isprobably not too bad because it probably is more or
lesslinear for cholinesterase inhibition.

So it probably works okay, and | don't really expect you to get a
different answer. But | guess| would prefer that if you arereally
doingit on cholinesteraseinhibition,todoitonthat. That'sa
common currency. | know there are some technical difficultiesto
doing that.

And | would also like to see taken seriously the home gardening
-- food from home gardening exposures, which seemsto meto be
something several people have mentioned. And | agree as a potentially
important thing that should probably be brought in.

DR. ROBERTS: Thank you.
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Dr. McConnell?

DR. MCCONNELL: | toowill not add to what has been said
before. Butitissort of ataking what Dr. Hattis said maybe a step
further.

| had abrother-in-law that was atime study engineer. | guess
now they call them efficiency engineers.

And | talked to him -- used to talk to him alot about how he did
hisjob and stuff. He said that the first thing he doesiswhen he went
into afactory or whatever wastake alook at it and see where the
bottlenecks were.

In terms of bottlenecks, for me, it lookslike one of your
bottlenecks aswas explained to us yesterday that you can't get as
many water samples asyou would like because of the chemistry
involved.

So as| explained yesterday, | think it might be worthwhileto
have your chemist sit down -- and | would certainly encourage
industry more so because | think your chemists are paid more and you
probably have alot more of them to do the same thing that I'm going
to propose now.

Andthatistosit down and find aquick efficient, by that | mean

not technically difficult, and inexpensive way to find total
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organophosphatesin water and other media.

I'm not achemist, but I'll bet you you would be surprised that if
you posed the question to your people you might be surprised what
they could come up with.

And certainly, theworst answer that you would getiswedon't
know of anything better, more efficient, less expensive. | mean, that's
an answer. But if you never pose the question, you will never find out.
Sol wouldlikeyouto do that.

And certainly, if you could come up with atechnically easy
method of analysis, it doesn't -- you need to be in the ballpark for what
I'm talking about. You don't need to be to the parts per trillion.

If | can get down parts per billion, even parts per million, |
know whether | have aproblem or don't have a problem with that
particular sample.

SecondisI'mwonderingif intermsof acetylcholine
evaluations, if there couldn't be an invitro system developed.

After thinking about that, | have afew ideas. | won't get into
them now. But | bet thereisabiological method that you could useto
determine -- the potency, iswhat I'm talking about, in avery efficient
way.

Again, I'm not an expertinthisarea. Butif youdon't ask the
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expertsthe question, again, you will never find out.

Andfinally, as| propose at every one of these meetings,
occasionally you need to do areality check.

And by that | mean that after you estimate all these levelsthat
you think apersonisexposed to, certainly, there has got to be ways of
evaluating peoplethat are exposed viatheir urine or some other
invasive way to find out what the level s of the metabolites or products
areintheir urineto see how close your estimates of exposure were.

| mean, are these off by an order of magnitude or by afactor of
oneor two. At least you will know that we're overestimating,
underestimating the true dose by doing those kind of things.

And with that, I'll stop.

DR. ROBERTS: Thank you, Dr. McConnell.

Dr. Durkin?

DR. DURKIN: | only havetwo things. Andreally one of them
Dale hasbeaten metothe punch on. | just want to endorseit rapidly.

Again, thisisnot necessarily acriticism or something that need
be donein three months, but just something to start thinking about.

| totally agree with Dale that you have done some fascinating
doseresponsework here. And | think it could be useful to attempt to

incorporate the uncertainty -- on the uncertainty, thevariability, the
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whatever, squishiness of your dose response assessment into your risk
characterization.

| don't think thatisatrivial matter todo. I'm not sureitis
super simple. I think when you actually got down to look at the code
for all of that, it might even get alittle hairy. Butitissomethingto
think about.

The other thing that isagain very short and isjust asoap box
of mine, the work that you have done on addressing the potential
toxicologic interactions of the organophosphates has gotten
progressively better with every draft.

| don't pretend to assert that | think it's ashow stopper here.
But the agency hasrecently come out with guidelines for mixtures risk
assessment. | know that you are aware of those. They probably get
throwninyour facedaily.

You may want to expand your discussion somewhat. | totally
endorse and agree with your basic assessment that in the low dose
regionthingswill indeed be additive or at least noninteractive.

The nasty point getsto be defining low dose.

Soitisjust something for youto think about over the longer
term, because peoplewill raise to your attention repeatedly the

well-known interactions and the complexities of the
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organophosphates.

DR. ROBERTS: Thank you, Dr. Durkin.

Dr. MacDonald, you are up next.

DR. MACDONALD: Firstof all, wewere asked to pick from
your menuin1lH. Sofromthat menu, | will select under Hazard
Assessment Number 2, long term, research to develop and implement
physiologically based PBPK models, which people have talked about.

And under food exposure, my favoriteswould be Number 1,
series of sensitivity analyses for input parameters. And Number 3,
detailed analysis of food exposureto identify major contributorsto
risk.

Andinadditionto that, I'll just elaborate a bit.

| think especially the discussion today has shown to methat we
need a better understanding of the short and long term health risks
from chronic and acute exposure.

And | think that thisunderstanding will lead to better supported
POD, perhapseven different PODsfor different segments of the
population.

And another point made earlier today, but sensitive, analysisfor
auto correlationsinthe activity diet and residue inputsto the model

should be done. And if important, they will certainly emphasize that
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we'll need morelongitudinal dataon theseinputsin particular.

DR. ROBERTS: Thank you, Dr. MacDonald.

Dr. Harry?

DR. HARRY: | have acouple of brief comments. Oneisl
really would like to encourage as much as you possibly can to back up
the comments that were made earlier about trying to usethe CDC data
and THE NHANES datafor evaluating and testing out what your
exposure predictionswereastowhat isreally there.

In additionto that, I'm not sure exactly how that datais, but if
thereisany way that atweaking of that system could giveyou anidea
of what coexposures might occur in people, | know you are getting the
metabolites, but if thereisany way you can pull out of therealittle
moreidea of what actual in away dose aswe were suggested that dose
was different than exposure, what actual mixture dose may happen of
the organophosphates. If thatisasource, it would be great, or any
other human data that we might have for that.

Just encourage going after that alittle bit more.

The other oneisthere has been anumber of suggestions of
doing modeling of your lumpy versus peaky exposure curves.

Andwhileitisreally niceto model and whileitisreally niceto

have the pharmacokinetics, if we go into the neurotox endpoints of
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those things, thereisalot of other dynamicsthat are going to be
playing aroleinrecovery and that type of aspect.

It would be niceto have some experimental datato back up
what predictionsyou might haveif you start to model.

Soif you had animalsthat were at a steady statelike
subthreshold steady state, do they actually respond differently to a
peak than anaive animal. So doesthe exposure history do that.

And 1 don't know if you already have that data or not, but it
seemsto keep coming up asadifference. It would benice
experimentally to know if intheanimalstherereally isadifference
with the exposure history if it influences the response.

Itisnot going to be an easy thing to design and not kill an
animal, but totry and get afeel for whether it does. It might giveyou
alittlehandle, at least alittle direction about what might be the most
important one of those multiple exposure dynamicsyou could look at
or at least to test back out your modeling.

Asthiswill be opened up for general comments after this
guestion, | know that there are anumber of thoughtsrunning around, |
wouldliketo takethisopportunity asit goes on exposure assessments
only, isthat -- and it may be that the organophosphates and the use of

themisdifferent. Soforgivemefor that part of my naitivity if I'm
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not sure about that, but we talked about institutional, and we talked
about that in the form of schools and day care centers. And we have
talked about some other studiesthat were being done. Thisisreally
sort of bad to say, but the oldest age we heard was 56.

| would like to argue that we have two extremes of susceptible
populations. Anditisnotjustthechildren. Andit may bethat the
reason that the elderly have not had quite as much visibility inthisis
that they don't have their parents around to protect them astheir
children. Sothey don't have that group.

But you have asvulnerable apopulation, as dependent of a
population on otherson an environment and somewhat as trapped a
population within their actual environment whether it'sanursing home
oritisjusttheir hometypething.

Sol really would hate for that populationto get lostin here. It
may bethat the strategy isthat if we protect for one susceptible
population, that that should cross over to another.

If, however, we start to think about nervous system effects, the
dynamics of why they are susceptible are very different. Andyou may
not be doing that. | just, since we continueto come up with children,
and | know that that'safocus of thisexercise, | would just liketo take

my soap box asthe people eating the home grown foods that we al so
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think about the entire population -- becauseitisapublic health, and
that we don't give the appearance that we'relooking at social impact
so we're concerned about people under 50 or children that we would
have alongterm asinlength of time social impact that we look at the
whole population.

DR. ROBERTS: Thank you, Dr. Harry.

Dr. Adgate?

DR. ADGATE: Coming atthewrong end. | don't havealot to
say, other than | concur. And | agreewith the point just made about
the elderly.

Onething | noticed inlooking at alot of these, your charts, |
wasinterested to see that | think they go from age 50 to 110, which
was aninteresting -- | don't know if that was on purpose or not. But |
was intrigued by that when | saw it.

| have nothing else to add.

DR. ROBERTS: Let me, then, openit up to other members of
the panel who may also have their views about what the most
appropriate next steps are.

Dr. Richards?

DR. RICHARDS: Eventhoughit appearsto bearelatively

unimportant pathway, | guess| better stick up for water here.
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1 | wanted to comment just briefly on thelist of itemsthat'sthere
2 under issuesto deal with for water and suggest afew others.
3 Thefirst one, | think, isaninteresting one. It dealswith the
4 assumption that the applications all come on the same date and what
5 impact that has on the assessed concentrations. And | thinkitisone
6 that isworth exploring.
h 7 Clearly, itisgoingtolead to ahigher concentration on some
E 8 given day that'saresponseto that integrated, sort of simultaneous
E 9 application.
: 10 But thedifficult questionishow isthat goingtorelatetothe
g 11 timing of the next event to move thisstuff. Andthat'sgoingtobea
a 12 stocastic question that isgoing to play itself out in theinterplay
(T 13 between those two variables.
> 14 And | think, therefore, the conclusion about what i mpact that
E 15 hasontheoverall resultsisreally unclear and deserves what should be
u 16 afairly simple and sort of akind of sensitive analysis. But it should be
u 17 pretty easy to do.
q 18 Thereisaquestionin here about the proportion of the model
E 19 residuesthat are or would be below detection limits of monitoring.
I.I.I 20 Certainly worth looking at.
m 21 | imagineit will beafairly good percent. Maybe as many as 40
=
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or 50 percent. Maybe even higher. But | also suggest it's probably not
going to have any important impact on the outcome because those
concentrations are so low that not really having much of an impact on
overall exposures.

Certainly, one of the thingsthat we haveidentified the need for
throughout thiswhole section is sensitivity analyses of various sorts.

Andyoulistinoneof the questions several that would be
appropriateto do.

Theonethat | think | would add to that that might be the most
useful would be some kind of an attempt to look at the possible impact
of spatial heterogeneity withintheregion onthe simulation results or
the possibility that by having a place where you have concentrated use,
qguirky meteorology, whatever you want to piletogether in that one
local areathat you would actually find that your supposedly worst
case scenarioisnot protective of an arealikethat.

| think that'sworth looking into in some more detail.

In terms of possible needsthat aren't mentioned specifically, |
think one of the thingsthat would probably bear more useful
information in several of the pointsyou have actually listed would be
developing the capability to create realistic simulations of

concentrationsinrivers and streams.
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1 Asitisnow, you canonly look -- you sort of used thereservoir
2 asasurrogate for those. Anditisnotavery good surrogateinsome
3 respects.
4 So that issomething that would be -- seem to have priority for
5 development.
6 Another thing that several peopleinthewater group are
h 7 concerned about istheincomplete dealing with the degradates,
E 8 particularly the onesthat are produced in the treatment plant. And
E 9 something needsto be doneto address those.
: 10 And | guessthefinal thingisl guess| would putinaplug as
g 11 Dr. Hattisdid for what we can call alongitudinal study, | guess, and
a 12 some long term detailed monitoring so that we actually have the data
m 13 tolook at the simulations and see how they work out.
- 14 That will only cost afew billion dollars ayear.
=
: 15 Thank you.
(@) 16 DR. ROBERTS: Other suggestions?
u 17 Dr. Adgate.
q 18 DR. ADGATE: Just onething | forgot to mention or the
E 19 guestion | was goingto ask, | noticethe agency was asking about
m 20 specific advice about prioritizing these lists that are presented.
m 21 And at least for theresidential exposure part, alot of what is
=
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here, there are several pointsthat alludeto sensitivity analysis. And |
think that's key.

And | think you have heard the other answers so you can infer
them from our comments about certain conditional probabilities over
timeinlongitudinal versus cross-sectional variability estimates.

DR. ROBERTS: Yeah. | agree, Dr. Adgate. | wasgoingto
mention that myself.

There are so many different kinds of data that you folks need.
There are so many needs. And obviously, | think the best way to
prioritize that in some respect isthrough sensitivity analysis.

| know that you folks are actively working on that. | guesswe
would expect you to be guided to asignificant degree by what that
sensitivity analysistellsyou in terms of what the most eminent needs
interms of datamight be.

Dr. Bull?

DR.BULL: | have not too muchtosay. Butl did want to --
first of all, | wasgoingto reinforce acouple pointsat least that Dr.
Richards made, particularly about the steam. Because I'm not
convinced that one shouldn't at | east track these more flash -- what
you might call flashy events that might occur in exposure instead of

pesticides.
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It may not -- and particularly the OPs because of the nature of
the beast.

But if for no other reason, to know how often that might be
encountered. There are placeswhere that could be more important
than others.

But thething | would liketo kind of come back to, because |
think itiskind of the--thereisonething-- I'matoxicologist, so |
have certain kinds of worries that other people might not have.

But one of thethingsthat bothersme alittle bit about focusing
so much on mechanisms, what we perceive as being mechanisms of
action, we have at least two groups of chemicals -- mechanisms that
we'reworried about -- because sometimes we lose sight of the other
things.

And one of the -- and this has come up, and maybe not so
explicitly stated asit should be, isthat therereally isa
straightforward thing, thisisasimplification of trying to determine
what toxicitiesarise from cholinesteraseinhibition or others.

Because you test aseries of 10 compounds and they all inhibit
cholinesterase to the same extent. And one compound doesn't give you
the toxicity. Obviously, it isassociated with something el se.

Andwetendto belumping things. The endocrine assumption
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1 thing issomewhat the same thing. You saw how the National Academy
2 was really put off by that terminology. That was the reason, because
3 you don't -- just because something has a property, the toxicity you
4 worry about isnot necessarily expressed by that mechanism.
5 Andthe cholinesterases are specific for -- the
6 organophosphorus compounds are not specific for cholinesterase.
h 7 That has been known for 40 or 50 years. They affect almost any
E 8 hydrolase, however named, that has aserine hydroxyline (ph) active
E 9 site.
: 10 Sothereisalot of possibilitiesfor other thingsto happen.
g 11 And | just get worried that we decide the only thing we need to
a 12 focusonischolinesterase and we don't need to do reproductive and
(T 13 developmental toxicities that may have these compounds that may have
> 14 nothing to do with the cholinesterase activity.
E 15 | didn't hear that said by anyone else, so | thought | would say
(@ ] 16 it.
u 17 DR. ROBERTS: Let'sperhapswrap up our discussion onthis
q 18 particular question. And we can perhaps get into some other general
E 19 issues.
m 20 Arethere anymore suggestions on next steps? Priorities for next
m 21 steps?
=
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| would haveto say | think there have been a number of
excellentideas. | didn't hear asingle suggestion that | disagreed with.

| think theissue obviously for theagency ispriority. There
were several people around the panel that echoed the desireto do
some ground truthing for the model by comparison with human data
wherever possible.

And | think that | guess that would emerge sort of asapriority
based on the frequency of mention if for no other reason.

And the sensitivity analysis, | think, interms of datafor specific
model componentswould be very important in terms of guiding the
agency intermsof prioritizing those things.

Any other comments from panel members on this question
before |l opento general issues?

Beforewe move on, would you like any clarifications on our
responsesto Question 27?

DR.DOYLE: No. No particular clarifications. Just | would
liketo point out that we agree with anumber of the -- well, all of
them.

We have actually started somework on anumber. We do have a
schools project goingontotry to get ahandleon that.

We have aproject to look at urban rural interface and try to
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determine the magnitude of that population.

And there are anumber of othersthat we have started.
Certainly, not the breadth that is here, but we appreciate your input.

DR. ROBERTS: Thank you.

Let methen, as promised, open thisfinal part of the session to
discussion among panel members about issues that were not raised
previously because they weren't part of aquestion or more general in
nature.

| know that some panel memberswould liketo discuss perhaps
the endpoint and the appropriateness of it. Thereisperhapssome
interest in discussing some margin of exposureissuesaswell.

Solet mejust openitfor discussion. Let mejust ask the panel,
though, sort of to minimize sort of ping-ponging among topics. If
someone bringsup a topic and we have some discussiononit, let'sgo
ahead and bring that to some closure to the extent that we can before
wetake up another one.

Sowhowould liketo start things off? Dr. Durkin.

DR. DURKIN: Thank you. | havetwo topics. And | wouldlike
to bring up the more minor onefirst. It isactually almost an
improvement. | almost triedto sneak itin. Itisreally tootorevisit

an issue that we talked about on thefirst day.
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And that istheissue of combining the studies. My
understanding of what you did isthat you took all of the studies that
had been submitted to you by registrants that had been "accepted.”

And then my understanding of what isacceptedisit followsthe
protocol that at |east was specified at the time of submission.
Someonereadsthe study, they do aDER, dataevaluation record, and
it gets marked acceptable.

Then you turn that over to your statistician who pluggeditin
and came up with the dose response assessment. That'swhat | think
happened.

Theonly thing that | would suggest, because | think we all
nodded our heads and said, that'sfine, and it might be fine, but | did
want to open the discussion up torevisit that issue, because | have
talked to some of the staff people here, and as arisk assessor, the one
thing that | would intuitively recommend is simply that when you have
amultiple number of studies, and your general expectationisthat they
all really ought to represent the same thing, perhapsfollow
approximately the same dose response assessment and you plan on
plugging them all into amodel at onetime, | didn't hear any discussion
of judgment, becauseit isnot uncommon if you have, let's say, three

or four studies on either kinetics or toxicity to have maybe two or
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three of them hang together very nicely, one study isway off base.

And even though that way off base study could be acceptablein
terms of your dataevaluationrecord, it isthe kind of thing where |
think you can look at it and either using statistical wizardry or
judgment say you are better off dropping that study.

And | know that'salittle bit messier, but | would liketo
recommend that at least you think about it and perhaps hear what
other panel members think.

DR. ROBERTS: Dr. McConnell, not to put you on the spot, but
| think that was an issue that you had broached on the first day as
well.

Comments by other panel members on theidea of sort of
inserting another -- alayer of judgment in terms of evaluating the
data?

I'll go ontherecord as concurringwith Dr. Durkin. | think that
there may be some desirability in that. | think that -- if youlook at
enough of these things, all studies are got created equal.

| realize the agency might want to -- might bereluctant to do
anything that might suggest biasin terms of evaluating the data.

Obviously, if they threw out data sets, that should be

accompanied by some explanation of why a study's value was
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downgraded or that sort of thing.

That should be afairly transparent processthat people could
look at and see and agree or disagree with the agency.

But | think the opportunity to exercise some judgment would be
perhaps agood thing.

DR.DOYLE: Actually, during theinitial passinstead of
evaluating thetox data, we did start a process such as that.

But we found that we were constantly throwing out more and
more data and became concerned about the extent to which our criteria
were not appropriate, too rigorous, how ever you would liketo define
it.

Sowethenreversed the process and began reinserting them
because we weren't certain that we weren't biasing the analysisin just
the opposite way of eliminating too many. Because you can
significantly change the outcome that way.

Sowedecidedtoerr on beinginclusiverather thantoo
exclusive.

DR. DURKIN: If youlook at statistical methods, you might use
amore objectively determining -- if you have four studies and one of
them appearsto be way off base, | believe, again thisisnot my -- I'm

still not astatistician, but | think that the wizards can tell usthat there



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

10

11

12

13

14

15

16

17

18

19

20

21

111
areindeed waysto do that very objectively.

What I'm getting at hereiswe have atremendous amount of
uncertainty inrisk assessment.

Andthisisoneway to maybe take off some of that burdenin a
very objective manner.

DR. ROBERTS: Any other comments or responses?

Dr. Hattis, then Dr. Harry.

DR. HATTIS: I guess| should defer to thereal statistician
downthetablethere. Butl just would urgethat one--if youusea
statistical, apurely statistical criteria, you are correct that there are
statistical criteriafloating around there, sometimes people choose
relatively liberal criteriafor defining whatisa"outlier." And
sometimes people arerelatively conservative.

| worry unlesswhen it is pretty damned conservative. One such
criterionis by saying the outlier study hasto be more than X standard
deviationsfrom the mean determined by the set of other studies.

And | would just suggest that X bein apretty convincingly
large, you know, four or five or something of that sort, otherwise, one
doesgetinto thedifficulty that you have thrown out in some sense
real cases.

DR.DOYLE: Yeah. One of theconcernsthat we had wedid
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1 look from the standpoint of | think goodness of fit. Isthat correct?

2 One of thethingswe found was that some of our toxicologists

3 disagreed with which studies actually were more reflective of what

4 was going on.

5 They felt that the goodness of fit test, they disagreed with the

6 outcome of some of those teststhat were conducted. Soitputusina
h 7 bit of aquandary that in fact their judgement in interpreting the data
E 8 did not match what statistical methods were used.
E 9 DR. ROBERTS: Dr. MacDonald, did you have acomment?
= 10 DR. MACDONALD: | would be pretty careful about using
g 11 statistical goodness of fit methodsin particular. It just meansthat the
a 12 smaller sampleswill show better fits and the large samples will show
Wl 13 bad fits.
> 14 | think you have to use more than just looking at the numbers
E 15 because you could easily get three bad studies and one good study.
u 16 And | wouldn't even guaranty the one good study was the
u 17 outlier. Itisnot an easy problem. You need an awful lot of judgment.
q 18 DR. ROBERTS: There may be attributes of the study that as
E 19 you say lead you to conclude that the one study isin fact good and
Ll 20 three of them are bad.
m 21 | agreethatitisnot an entirely statistical decision. But | sort
=
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of sense that some people, the panel issort of opening the door to that
possibility of exercising that judgment.

But obviously recommendsthat it be done very cautiously.

Dr. Heeringa?

DR. HEERINGA: Actually, Dr. Durkinand | had this
discussion yesterday. | think as astatistician you aretrained never to
throw away data. Infact, thereisinformation evenin bad data. It
may be about thereliability of the test procedure, about the types of
errorsyou can commit in conducting these tests or missing variables
that are present in one study and not in another.

So | think when wetalked about it, | tend to bevery
conservative about throwing out data. And | also agree with Peter
that simple statistical testson distributional fit tend to be overly
powerful for any sort of reasonable sample size, and probably not very
reliable when you get to be too small.

| think some of itissort of interocular testswhere you just ook
at things and then investigate.

And | had one examplethat | would point out as astarting
point. Thatisthedoseresponse curvesthat arefit to phosmet.

If youlook at the curvesthat are produced in the document or

onthe CD, you have one sort of dose response curve that seems
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reasonable to me.

Andthatisitis-- attheoriginintermsof dose, it hasavery
low suppression of cholinesterase activity.

A second study apparently without even dosing these animals
the curveisalready suppressed 40 or 50 percent or at |east at really
very low doses. Itliterally hasthe appearance of two different curves
to me. Not even sort of anormal scatter.

Thefirst thing that occursto mein that particular caseisthat
something happened in one of these studies or the conditions are so
radically different in one of these studiesthat it really shouldn't be
combined.

| only pick onthat as sort of the extreme case that | noticedin
looking at these asto the type of thing that --

What you do find when you look at the dataisthat the main
OPs, particularly methamodophos, that these curves and these studies
are all actually very consistent. And aswe discussed the other day, |
think are generally amenable to this mixed effects model that is being
fit.

What happenswhen you only have two or three studies, | don't
think you can -- as Peter says, you can never tell which oneisthe odd

person out here.
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So | think we need to be cautiouson this. But | think itis
something worth revisiting and clearly in caseswhereit can be either
because the studies are extremely old or the conditions under which
they are conducted can't be validated or verified, | think itisworth
considering at least refitting the model with some outliersremoved to
see what impact that might have.

DR. ROBERTS: Thank you.

Dr. Harry.

DR. HARRY: Just one quick oneto go off on those. A
comment | wastrying to makethe other day isespecially whenyou are
trying to equate potency across chemicals across studies that you
really haveto be careful totry to ensurethat everythingisas equal
and as precise and as sensitive asit can possibly bein there.

And | don't know about your practices, butisthisan
opportunity likeif you are going back through these studies and you
arefinding the onesthat you disagreed on or the interpretations or
thingsthere, isthere any mechanism that the agency hasto offer
additional guidance?

| know the guidelines are set down acertain way. Butisthere
any guidancethat is offered to people submitting the dataasin how to

run, you know, what works best asin running these assays or anything
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likethat orisitjust sort of set up to how they designit?

DR.DOYLE: Pretty muchthetesting guidelines at thistime
refer to study design more than conduct.

| know that the conduct of cholinesterase evaluations has been
discussed alot of times at various, | think, SAPs even.

Onething that we arelooking at istesting guidelinerevisions.
And some of theissuesthat we do want to consider arethe very sorts
of thingsthat are coming up here about how our studies are not
meeting our needs.

So | think thisisvery helpful.

DR. ROBERTS: | think we havejust about reached
convergenceintermsof consensus on thisissue.

Let'sgo ahead and move on to another one.

Pat, do you want to bring up your Number 2?

DR.DURKIN: Yes. My Number 2isabiggy for me. And |
really think we need to get some response from the committee here,
because | misunderstand.

Shortly before coming down, | received apacket from you
folks, some commentsfrom Brian Demente. Brian had been through
the warswith malathion. Brian and | are both veterans of amalathion

war because | haverecently been through avery detailed risk
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assessment for USDA on malathion.

So brian and | may both be suffering from the same disease.

Having said that, | came down here and Dr. Sass kind of
reinenforced my malady. Where are the kids here? Thisbothers me.
It bothered me beforel got anything from you.

And what isconcerning me here, like, if the story isthat we're
going to address kids at some other point, I'll say that'sfine.

But don't give me margins of exposure for kids. Because you
are basing that on exposure to thekids, whichisgood, and we have
talked about that, but then therelative potenciesthat you are coming
up with are based on adults.

And | will contend strongly that that is absolutely incorrect and
wrong.

For some of the OPs, malathionisavery good example. Itis
not very toxicto adults. Itissubstantially moretoxicto neonates. So
| am alittle angst, infact I'm very angst, that you present that
assessment prior to coming up with a separate set, which | think you
need, totally separate set of relative potency parametersfor neonates
and apply that to the exposure assessment for kids.

| think that'sthe only rational way to go about this.

For some of the OPs, | know it does not make a great deal of
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1 difference. For othersit does. Andthat'swhy you haveto consider

2 kids as a separate group.

3 Right now I think the margin of exposurethat | get for kidsisa

4 margin of exposure for very small adults.

5 So that issomething that | think does have to be addressed as

6 part of therevision tothedocument. And | think itisasubstantial
h 7 assessment unless| totally misunderstand things.
E 8 The one minor point that I'll make, though, and Dr. Demente
E 9 made thisaswell, and | want to endorseit, whenyou did your 1998
: 10 assessment, | believe, on the application of the FQPA uncertainty
g 11 factor, you based it largely. You covered all of the OPs. Andthat's
a 12 very commendable. You based it, | believe, exclusively on studies that
(T 13 have been submitted to you for registration.
> 14 | would encourage you, because | know it makes ahuge
E 15 difference with amalathion, | would encourage youto look outinthe
u 16 open literature, because we have known for awhile that malathionis
u 17 more toxic to neonatesthan to adultsandit's not an uncommon pattern
q 18 with OPs, although itisnot auniversal pattern.
E 19 Itistricky, and | think it hasto be handled on a case-by-case
I.I.I 20 basis. Sothatismy strongest most vigorouscriticism of your effort
m 21 here.
=
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And | would like to hear some consensus from the committee.
If | amjust avictim of my malathion risk assessment, please just wrap
me up and send me home.

Butif | am correct, and thisisavery, very important issue, then
| think the committee hasto very, very strongly and clearly state that
thiscumulative risk assessment will bein noway ready for afinal
review until those differencesin sensitivity are quantitatively
addressed and put into the risk assessment.

DR. ROBERTS: | wouldliketolet Dr. Doylerespond before
we get moreinput from therest of the committee.

DR.DOYLE: Thereareseveral componentsto what you said,
of which I'll try to march through at |east as many as | can remember.

First of all, | would beinterestedin-- wearedoingtherat on
malathion now. And | wouldliketo see arisk assessment, if you can
shareit.

Second, iswe, | don't know theyear, but aDCI for something
called Developmental Neurotoxicity Study wasissued for all the OPs.

We areinthe process now of receiving those. We have not
received many, but we have received malathion among the five that we
have. And we are aware of theissues around that.

One of the discussionsthat you haven't heard or seenin therisk
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assessment iswhat the appropriate MOE will be because of the FQPA
issue, therelative sensitivity.

So we have not yet frankly finished formulating how to do that.

We have guidance that we drafted that were put out that is
generic. We are also putting out aspecific statement the next several
two or three months, by the next two months, | guess, iswhat we have
left to do this, on how we propose to deal with the FQPA issue based
upon what datawe havein, whichright now is, likel say, atotal of
five neurotox studies, including relative sensitivity datafor
cholinesterase inhibitionin the brain and how we hope to factor in that
and our lack of understanding for other chemicals.

So we have not overlooked that, but we cannot tell you yet what
approachwewill take. But you will be certainly freeto comment at
that time.

We also have not yet determined a number of other issues
around how to deal with special subpopulations. Sowe do appreciate
that children are not miniature adults. But we also arelimited in what
datawe have available. And we haveto figure out how to apply it
appropriately. Thereisno pretence.

I'm very well aware of Dr. Demente's comments. | received

copiesof them myself. And| haveread them and | understand them
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quitewell.

But wedon't yet know how best we can addressthat. That's
under development.

DR.DURKIN: May | put afootnoteininresponse?

DR. ROBERTS: That'sfine.

DR. DURKIN: Oneof thereasonsthat | am-- we'reall
concerned about kids.

Therest of theworld looks at you for guidance here. Andin my
risk assessment for USDA, which | will leave with you, they elected to
defer any decision to your analysis, which | support, but | am just
trying to underscore the importance of how you handleitisgoingto
make ahuge difference and appropriately soto how it is handled by
therest of the government.

DR. MULKEY: Maybel could add one thing to what Beth said
that might help clarify. Aswe haveworked through each of these
individual organophosphates, we have worked through thisissue about
the, what we call the FQPA safety factor, but the analysis of whether
wethink we have enough -- we have uncertainty about the differential
impact on young, what information we do have, whether we believe we
need additional safety factors, or, thatis, we'reaiming for a higher

MOE.
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1 Soin addition tothework we will doin connection with this
2 cumulative assessment, we are working through that for each of the
3 individual assessments.
4 Malathionisone of those that we have not yet completed. And
5 Dr. Dementeisworking, of course, heisone of our respected
6 scientists, and heisworking with usaswe work through at that level
h 7 aswell astheissueregarding the cumulative risk assessment.
E 8 DR. ROBERTS: Thank you, Ms. Mulkey.
E 9 Dr. McConnell?
: 10 DR. MCCONNELL: Yeah. Maybel can help Dr. Durkin here a
g 11 little bit too.
a 12 Having chaired one of the meetings where thiswas dealt with, it
(T 13 was aconclusion of the science advisory panel, and | think the EPA
> 14 adopted that, that the best placeto bringinthedifferential potency
E 15 between adults and children was, if you will, after the risk assessment
u 16 had been done and you came up with anumber.
u 17 Then you would say, now, based on your information, we need
q 18 to further protect by lowering that number for children.
E 19 DR.DURKIN: Lowering the MOE.
L 20 DR. MCCONNELL: The MOE for children. Becauseif you
m 21 start doing it during the process, it becomes quite complex and you
=
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loseitinthemix. Andit getsmultiplied three or four timesduring the
exerciseinaddition, that it wasjust cleanertodoit -- you do the
whole risk assessment and then you decide, now, I'm going to evaluate
whether thereisaunique problem for children or not.

DR. ROBERTS: Didyouwanttorespond, Dr. Durkin?

DR.DURKIN: Yes. That approachworksif thedifferencein
sensitivity between the neonate and the adult is consistent across
chemicals.

Regrettably, with the organophosphates, asfar as| can
determine, now | am not atotal expert on DOPs, but | believe that
thereisnot aconsistency.

Sothenit dependsupon the mixturethat you have and auniform
approach to saying we're just going to lower the M OE may not be
appropriate.

DR. MCCONNELL: Thiswasforindividual OPs.

DR. DURKIN: Oh. Forindividual OPs, itisfine. But for the
cumulative risk assessment herel think it doesn't work.

DR. MCCONNELL: Thesecond question | was going to ask of
you, when you were talking about relative potency, | assumeyou are
talking about relative potency in terms of children versus adults.

DR. DURKIN: Right.
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DR. MCCONNELL: Youweren't saying thatif | study a
malathioninan adultratand | giveitaone X and | study another OP
inanadultratanditistwice as potent that you would expect that to
changethoserelative potenciesin the neonate?

Isthat what you are suggesting?

DR.DURKIN: Yes. Itcould.

DR. MCCONNELL: Anything can happen. But | mean --

DR. DURKIN: I believethat that isknown to happen, that for
some of the OPsthereisvery littledifference. For other OPs, thereis
large differenceinrelative potency between the child and the adult.

DR. MCCONNELL: No, no. That wasn't the question. The
questionisif agiven OP A ismoretoxic than B, are you suggesting
that, inthe neonate, B would be moretoxicthan A?

That'srelative potency too. Butit'sadifferent kind of relative
potency.

DR. DURKIN: I don'treally know. | think that it could be.

DR. MCCONNELL: Youthinkit could.

DR. DURKIN: I thinkit could. And I think malathion might
present an example. But | honestly am not -- | cannot come up with
an example.

DR.L MCCONNELL: Malathion versuswhich other OP, would
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be my question.

DR.DURKIN: I don't know. | would havetolook -- | think
one might possibly be methamodaphos, but I'm not sure. | would have
to look at the data.

And | do agreethat we havelimited information. And | fully
understand that.

What greatly disappointed meinthe document maybe was at
least thereally lack of any acknowledgment of thisissue. And that, |
think, could berelatively easily corrected.

DR. ROBERTS: Dr. Doyle?

DR.DOYLE: I think youwill find that therewill beafull
discussion of that in the June document.

However, at thistime we have the difficulty that not having
made the decision we wanted to provide the intersection of the
exposure and the toxicity datafor evaluation and not hold that back
waiting for the decision on how to handle special sensitivity.

So | think that that was adeliberate omission on our part. Not
that we don't realizethiserror, but we felt that we were not ready to
releaseit.

DR. ROBERTS: Dr. Harry has been waiting patiently to weigh

inonthisissue.
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DR. HARRY: I think inaway you answered some of it that you
are going to be putting thisout alittle bit later.

But one of the questionswas, and | think you are going to find
italittle more complicated, but | have one, first question beforel get
intothatis, you aregoingto look at each of theindividual
compounds, and you do have the enzyme inhibition data on these
compounds. You said you havefivein now.

When you gotolook at acumulative onthose, areyou also
assuming that it will bethisenzymeinhibition that will beacommon
mechanism that you can use at which to look at potency?

DR. ROBERTS: Dr. Doyle?

DR.DOYLE: Inthiscase, yes. We're going to continue to use
-- our common mechanism here across the board isgoingto be
cholinesterase inhibition.

That does not say that we do not realize that OPsin some cases
do other things. And they in many cases do asurprising variety of
things, everything from cancer to developmental effects.

But for this particular exercise asdefined inthe act itself, we
are focusing on this particular mechanism.

DR. ROBERTS: Dr. Harry?

DR.HARRY: Then| have acouple other questions. And they
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aremore-- youdon't have answersfor them, but just to keep themin
mind. And alot of them have been raised in the sense that there are
other components of toxicity that can happen that are not necessarily
related to this process.

The effort that the agency came up with, aswell as outside
academic researchers, toidentify that thiscould be acommon
mechanism of actionisalot of work that was put on adult animals. A
lot of the characterization of the adult versus the steady state.

What | would liketo ask isarewe proposing to skip that effort
inthe developing animal? | mean, isthe acutethe sameasit would be
inthe adult? Isthe steady state reached at 21 days? Isthisbeing done
under the EPA developmental neurotox protocol dosing regiment asis
inthereorisitdirect dosingtothe pups.

There may be alot of thingsyou are going to haveto look at
beforeitisevenworth thinkingthatitisgoingtobeacommon
mechanism of action that would be accepted.

You can do an awful lot of work and come back and say, we
really shouldn't have done this. We lumped these together incorrectly.
And given that you have a number of questionsthat are being raised
now about which chagrin after everything you went through to get

this, that it may not be the right endpoint. Thenyou are going to have
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to go through those hurdles again developmental ly and not just make a
tacit assumption that it'sgoing to work through there.

| think you are goingtofinditalot harder than what you really
want it to be or probably as hard asyou expect itisgoing to be.

DR. ROBERTS: Dr. Doyle, doyouwant to respond?

DR. DOYLE: I think that she summed up alot of issues.

Part of our limitation now againiswe havelimited data. And
we have mixed protocols. You haveidentified anumber of points.
Yes.

But again, | just can'treally tell you how we're going to come
out withit.

DR. ROBERTS: Other panel memberswith viewpoints?

Dr. Hattis.

DR. HATTIS: Oneway inwhich you could get alack of
parallelismintherelative potencies between at | east neonates and
adultsisinfactif asubstantial fact -- modifying factor for the toxicity
isin fact detoxification by specific liver enzymes.

Because some of the P 450 enzymesin particular seem to turn
oninthefirst few monthsof life but after birth, so that half lifes of
some chemicals--infact half life for many chemicals, many drugs, in

neonates can be of the order of two to fourfold larger than they arein
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adults because of the immaturity of that metabolism system.

So chemicalsthat are detoxified substantially intheliver versus
thosethat aren't could well have alack of parallelism in that
systematic way.

DR. ROBERTS: Andtheontogeny of P450 developmentis
different inratsthan humans. Actually, substantially. Sothat'sa
further complicating factor, unfortunately.

DR.HATTIS: Okay. I don't know inratsat all.

DR. ROBERTS: Other comments?

Dr. Harry?

DR. HARRY: Just onemoreto putasared flag for your
comparison, because l'm not surethat it's appreciated by everybody
except theonesthat are working with the data set, is that your adult
neurotox test battery isactually arelatively crude battery.

The developmental, it isnot only supposedly looking at amore
sensitive organism and time point, butitisalsolooking at it much
morein depth.

You actually have some learning tests and measurementsin
there, which you don't havein the standard adult battery.

So asyou arelooking at that, if you just say you have apositive

response at alower dose on the development, it isnot necessarily
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going to mean that they are more sensitive. You have asensitive test
battery to look at.

So alot of that isgoing to be presenting exactly what you are
comparing. Andthey aregoingto bedifferent. Itisnot goingtobea
tacit assumption that you -- you may just be picking up something
because you have more sensitiveteststo pick it up.

DR. ROBERTS: Arethere any other comments by panel
members on this particular issue?

| don't see any.

Arethere other issuesthat panel memberswant to bring up?

Dr. Harry, areyou signaling me?

DR. HARRY: No. I'mlooking around.

DR.HATTIS: | just wanted to say that | had -- | thought that
the EPA staff did awonderful job on the expanded model for trying to
assess nonlinearities at intermediate |lower doses.

| thought that was entirely an excellent implementation of the
mechanism-based understanding that we had. | was not hereon the
first day, so | thought | would insert that here.

DR. ROBERTS: Thank you.

Any other issuesto beraised by panel members?

Arethereany clarifyingissuesthat the agency would liketo
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1 raise with the panel whilewe'reall here?
2 DR.DOYLE: No. Butl wouldliketo thank you all for your
3 discussions and your inputs. And I think we have alot of work ahead
4 of us. If youdon't see these show up inthe June documents, we
5 certainly hurried them and they will show up in subsequent rounds.
6 Thank you very much.
h 7 DR. ROBERTS: Thank you, Dr. Doyle.
E 8 | would also liketo thank the agency for some tremendous
E 9 presentationstryingto clarify alot of information for us. Youdida
:’ 10 great job.
g 11 | would liketo thank the panel membersfor coming, for being
a 12 very prepared. We had some excellent focused discussions.
m 13 | would like to thank Dr. Kendall in hisabsence for chairing the
> 14 first two days and getting usto the point where we could complete our
-
: 15 agendatoday.
u 16 And, of course, | would liketo thank the SAP staff for the
u 17 tremendous amount of work it takesto put one of these sessions
q 18 together. They work behind the scenes. They do alot to makethisall
E 19 very possible.
m 20 Ms. Mulkey, did you want to say something?
m 21 MS. MULKEY: | would liketo make somevery brief remarks.
=
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| would liketo thank on behalf of the agency the panel for its
work. | wouldliketo thank you for the balance you gave between
offering us advice that we can practically use within the practical
[imitations and asking usto reach beyond that.

| will say that if we had sat here thistime last year and heard
these suggestions, | think wewould have felt overwhelmed.

The distance we have come has given us alot of confidence
about how far we might yet eventually be ableto go. But wealso
appreciate your awareness of the distance we have come and the
practical placethat we are.

So we found thisconstructive, helpful. Andto the extent that
your report can makeit clear the kinds of thingsyou are saying to us
about priorities and near term ideas, that is particularly useful to us as
we face the next few months.

Thank you again.

DR. ROBERTS: Wewill do our best onthereport.

Also, | neglected to thank the public commenters. They provide
valuableinput for SAP. We appreciate their input and suggestions as
well.

Isthere any other business or comments anyone on the panel

wouldliketo raise?
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1 None. Thissessionisclosed. Thanksagain.
2

3 [Whereupon, at 5:05 p.m., the

4 meeting concluded.]
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CERTIFICATE OF SHORTHAND REPORTER

I, Frances M. Freeman, shorthand reporter, do hereby certify
that the testimony of the witnesses appearing in the foregoing
transcript was taken by mein stenotypy and thereafter reduced to
typewriting under my direction; that said transcriptisatruerecord of
the testimony given by said witnesses; that | am neither counsel for,
related to, nor employed by any of the partiesto the actioninwhich
thisaction was taken; and, further, that | am not arelative or
employee of any attorney or counsel employed by the partiesthereto,

nor financially or otherwiseinterested in the outcome of the action.

FRANCESM. FREEMAN
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