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PROCEEDI NGS

DR. MLLER: It is very inportant today,
particul arly because so many of our col |l eagues have to nake
their flights this afternoon, for us to stick to the agenda
as closely as possible and, if at all possible, to try to
save tinme as much as we can.

| will say a few words |ater on about how we can
approach the devel opnent of recomendations. | indicated
to you yesterday one approach, and | hope you all thought
about the remarks that you m ght want to nake, thought [ ast
ni ght about the remarks you were going to want to nake.
But, even there, we are going to have to apply a great dea
of discipline if we are going to get through these things.

Several of the questions are interrelated and
they don't necessarily have to be answered al
i ndependently. | have a suggestion about how we ni ght
approach this again when we cone to it on the agenda.

The first speakers this nmorning are fromthe
Center for Food Safety and Applied Nutrition, M. Lou
Carson and Dr. Marjorie Davidson, who will talk about an
overvi ew of consumer advisories and focus groups.

Overvi ew of Consunmer Advisories and Focus G oups
DR. CARSON: Good nor ni ng.

[Slide.]
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| amthe first of actually four speakers from
FDA. | just wanted to |l et you know about that. | am going
to speak about the stakehol der outreach that we conducted
back in the fall of the Year 2000. Then Dr. Davidson is
going to speak on the focus group and education plan
rollout for the advisory. Then Dr. M chael Bolger will be
di scussing the basis for the advisory. M. Phil Spiller
wi Il then discuss international advisories that exist
currently.

[Slide.]

FDA has a long history of inform ng the public on
potential acute and chronic health threats fromthe food
supply, so nethylnmercury is not our only endeavor in this
regard.

[Slide.]

| think as you have been |istening over the |ast
few days, it seens that all of this information is new. |
want ed you to realize that, basically, we have gone through
a very simlar process in the fall of 2000. The issues
before us then were we had an existing consumer advisory
that was issued in 1994, 1995. W received and read and
anal yzed the July 2000 NAS report and we deci ded, based on
the NAS report, we needed to see public coment on the
adequacy of our current advisory which was the 1994, 1995

advisory as it relates to the NAS report.
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[ Slide.]

What we did, under M. Levitt's signature, we
sent out a Dear Colleague letter to stakeholders. W sent
these invitations out and held a series of public neetings.
Al'l of the discussions and invitations were part of your
package so you shoul d have al ready had those.

[ SlIide.]

We asked the stakeholders, in order to focus our
di scussions with them a series of questions the first of
whi ch was, given the NAS report and the em ssion standard
set by EPA, should FDA revise its advisory to consuners
and, in particular, to vul nerabl e popul ations such as
pregnant wonmen and wonen who may becone pregnant. |If so,
what shoul d that advisory say?

[ SIide.]

We asked the second question; given the potenti al
nutritional contribution of fish and seafood to a healthful
di et, should the consunmer advisory be crafted so that it
conveys the benefit-risk balance of nethyl mercury-
containing fish; if so, what should that content of such a
message say?

Third; with additional Seychelles study data
expected to be rel eased next spring, what inpact, if any,
shoul d such new data have on the tim ng and content of any

FDA advi sory.
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Four; what other factors, if any, should inpact a
deci si on on whether and how to revise the current--again,
that is 1994, 1995--advi sory.

Second to | ast; what nethods of conmunication
shoul d FDA use best to convey such an advisory.

Last; how could FDA neasure its success in
reachi ng the consuner audi ence including the vul nerable
popul ati ons.

[ Slide.]

W net with a | arge nunber of stakehol ders over
Novenber, Decenber 2000. These included the Nati onal
Acadeny of Sciences, Dr. Jacobson who spoke to you earlier
as well as Dr. Goyer and others; industry groups, sone of
whi ch have presented this week; consuner groups, Dr.
Zuckerman and Caroline Smth DeWaal and others; health
prof essionals, the Pediatric Society and others; the
Seychell es group. Dr. Clarkson visited with us during that
time.

We also held a fifty-state call to get interest
and input fromall of the states who have advisories. W
met several tinmes with the Environnental Protection Agency
and we also held a conference call with Canada, our | argest
trading partner, on how they were dealing with this issue.

[Slide.]
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What was sonme of the feedback that we got?
Agai n, in your package, you have all of the notes from each
one of those neetings that we held. Generally, there was a
| ot of disagreenment. Generally, people did not agree on
when and how to proceed.

Agai n, renenber, at the tinme we conducted these
neetings, the Seychelles report was to issue in the spring
and that | ooned |large in nmany people's thoughts and
di scussions at that tinme. Oftentines, what we heard was
advice that was contradictory or certainly in conflict.

We al so heard that the Faroes, the Seychell es and
t he NAS points of view were all expressed and espoused as
the correct scientific basis. As you have heard this week,
it is fairly consistent with that. What people did agree
with was that we needed a sinple consistent governnent
message and they stressed that enphatically. They also
stressed that diet and health were certainly inportant
wonen's health issues.

So, in Decenmber 2000 to January 2001, we convened
and | ooked at all of coments nade by each one of the
st akehol der groups. W also had, during that tine,
Congressional inquiries and letters instructing us one way
or the other. Again, those Congressional inquiries were

often in conflict. They were not of a consistent voice.
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We held an EPA consultation to discuss our
approach in arriving at our deci sion.

[ Slide.]

I n January 2001, again as we did, in consultation
with EPA, FDA and EPA concurrently, our methylmercury
consuner advisories, | believe we did adhere to the
agreenment fromthe stakeholders. Wile it has been of nuch
di scussion here this week, | believe we did cone out wth a
sinpl e nessage and that sinple nmessage is avoid four fish,
shark, swordfish, tilefish and ki ng mackerel, and choose a
variety of other fish.

That was the sinple nessage we arrived at.

[ Slide.]

The FDA and EPA advi sories are |linked. You also
heard from Dr. Southerland how we have coordi nated our
outreach efforts. \Whether one or other of us are at
nmeetings, we are sharing those outreach efforts. But,
also, | wanted to bring up the state perspectives. W have
al so linked and show the state advisories through our
website. As the State of Wsconsin and State of Al aska
mentioned this week, they are inportant partners in getting
t he nmessage out.

Certainly, we use state and | ocal public-health
officials to be multipliers in getting our nmessage out to

t hose targeted popul ati ons.
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

[Slide.]

In the January time frame, while we have heard
comments that people do not believe that FDA has been very
successful in getting our nessage out, we heard, |oud and
clear fromthe State of Al aska, that our nessage was
reaching their population and it was causing them great
conf usi on.

As Dr. M ddaugh presented to you earlier this
week, and as FDA has reported in its data tables, the
residue levels of nethylnmercury in fish in Al aska are very,
very low. W, in our nessage in discussing how nmuch ot her
variety of fish people should eat, 12 ounces per week, was
causi ng sonmewhat of a hardship and, certainly, a confusion
factor in Al aska.

So, FDA, in consultation with Al aska, canme up
with the | anguage.

[Slide.]

Again, Dr. M ddaugh nmentioned this |anguage
earlier in the week but I will just refresh your menories.
We did say, and we did add to the existing advisory. W
did not change it otherwise. W sinply added a paragraph
"Sonme kinds of fish are known to have much | ower than
average | evels of nmethylnmercury and can be safely eaten
nore frequently in |arger ampunts. Contact your federal,

state or local health departments or other appropriate
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food-safety authority for specific consunption
recomendat i ons about fish caught or sold in your | ocal
areas."

[ Slide.]

In March 2000, we revised and reissued the
advi sory containing that paragraph and it is here on our
website. We also, in that issuance, put on our rationale
docunent, the basis for that advisory, as well as the data
tabl es of data that FDA had at that tinme for all the fish
t hat we have tested for nethyl nercury.

Wth that, | will conclude. | will turn it over
to, now, Dr. Davidson to talk about the focus groups and
our education program

DR. MLLER: We will hold the questions until
both the talks.

DR. DAVI DSON: Thank you, Lou.

[ SlIide.]

As mentioned, | amhere to provide a brief
overvi ew of the focus group research that went on as the
scientists deliberated the content of our advisory. These
focus groups were held to exam ne the communication style
and format an advisory night take.

[ Slide.]

The nost inportant purpose of the advisory was,

of course, to mnimze the risks of methylmercury to the
M LLER REPORTI NG COWPANY, | NC
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

unborn child of pregnant wonen as well as wonen planning to
become pregnant. We wanted to present this information in
a manner that was understandable as well as motivating to
wonmen so that they woul d adopt the advice we recommended.

At the sane time, we were also aware of the
benefits of eating seafood and we didn't want wonen to | ose
t he benefits of doing so.

[ Slide.]

Twel ve focus groups were held during October and
Novenber 2000 in three |ocations; Calverton, Maryl and,
Denver, Col orado and Canbri dge, Massachusetts. The first
ei ght groups were held in Calverton and in Denver and they
consi sted of four groups at each site; one of young wonen,
nost of whom were pregnant; a m xed-gender group with
col l ege education; a m xed-gender group with | ess than a
col | ege education; and a m xed-gender group with an
unrestricted educati on background.

The four remaining groups that were held in
Canbri dge and Cal verton consisted, in each city, of one
group of young wonen, sone of whom were pregnant, and a
m xed- gender of unrestricted education.

[ SlIide.]

The goals of the focus groups were, first, to
exam ne the various styles and formats that an advi sory

m ght take, as | nentioned earlier for presenting the
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i nformation about the risks of nmethylnmercury in fish. W
al so wanted to gauge the participants' response to this
i nformation, how they m ght act on it.

We hoped to use the information that we gathered
to devel op recomendati ons on what conbi nations of formt
and advice would work in getting the information out. W
tested portions of various existing nessages, sone state
advi sories, our former FDA advisory, draft advisories from
EPA and others to try out different formats.

[ SIide.]

We found out that participants really had very
little informati on about methyl mercury. They knew about
mercury, itself, and that it was a toxic substance but they
didn't know much about nethylmercury in fish. W found out
that it would be necessary to explain about the risks of
met hyl mercury in fish, why it is a problemand how it gets
into fish. Oherw se, since people didn't know anyt hing
about it, they would just sinply dism ss our nessage.

Here you can see how we dealt with this
information need in the advisory, that nercury falls from
air into surface water, that bacteria transform nmercury
into nmethyl mercury and that fish absorb nmethyl mercury from
water as they feed on aquatic organi sns.

[Slide.]

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

We also found that it was inportant to
di stingui sh why sone fish have higher |levels of nmercury
than others. [If there wasn't any expl anation about this,
then the participant groups, particularly the pregnant
woren, thought all fish were a risk. Here, again, you can
see in the advisory how we dealt with this issue; "nearly
all fish contain trace anounts of nethylnercury which are
not harnful to humans. However, |onger-lived, larger fish
that feed on other fish accunul ate the highest |evels of
met hyl mercury and pose the greatest risk to people who eat
themregularly."

[ SlIide.]

Partici pants consider this nessage about the
dangers to pregnant wonmen as very inportant. There was no
skepticism about the nmessage at all. Highly alarm ng
informational material wasn't necessary nor particularly
useful. Just a sinple, factual nmessage was all that was
necessary to convince pregnant wonen to adopt the advice.

This, again, is how we dealt with that;
"Met hyl mercury can harm an unborn child's devel opi ng
nervous systemif eaten regularly.” This was sufficient.

| would like to point out that there was a
spillover effect about any warni ng about the risks of
met hyl mercury. Many participants fromthe general group,

t hose who weren't pregnant, frequently felt that if fish
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hel d risks for pregnant wonen that there m ght be probl ens
with it for them too.

[Slide.]

As the focus groups proceeded, the effectiveness
of different forms of advice was analyzed. An exanple; we
used presentation of long lists of fish in different groups
and people were asked to pick certain anounts of fish from
one group and certain anmounts of fish from anot her

It was quickly apparent that the participants
were confused by that. They said they were. They said it
was too conplicated and they al so denonstrated that they
couldn't effectively use that kind of information. They
wanted the information kept sinple and pregnant wonen, in
particular, wanted to know just what fish is good for them
to eat and what they shouldn't be eating.

We subsequently refined our nessages and tested
them favorably in that regard.

[Slide.]

If a nmessage was presented to the groups to limt
consunption of a certain species of fish, it was often
received as a nessage not to eat that species at all. For
exanmpl e, we tested our former advisory, FDA' s former
advi sory, about limting the consunption of swordfish and
shark to once a nonth and it was typically read as do not

eat that fish at all.
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[ Slide.]

Qur advice to limt the amount of fish you at
generally, however--this is as opposed to limting the
anount of a certain species--was not viewed as particularly
alarm ng by participants. Here, you can see the final
advi sory information that we used. "You can safely eat
12 ounces per week of cooked fish. You can choose
shell fish, canned fish, smaller ocean fish or farmraised
fish. Just pick a variety of different species.”

| thought it was interesting yesterday when the
gentl eman from W sconsi n handed out their advisory. They
had an interesting way of presenting it on the first line
where they tal k about the weekly consunption |evels,

6 ounces to 12 ounces of fish. Then, of course, they had
their nmonthly recommendati on and the "do not eat" one on
the line below that.

[ SlIide.]

What about tuna? At the tine the focus groups
were conducted, the issue of whether the agency would
di stinguish between different fornms of tuna hadn't been
decided, that is tuna filets versus canned tuna. It was
apparent, however, fromthe focus-group research that if
t he agency wanted to do this, it would be a difficult
comruni cation to achieve.

[Slide.]
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Of course, FDA's advisory only concerns
comrercial fish. As nentioned before, FDA coll aborated
extensively with EPA during the whol e advi sory devel opnent
process. At the time FDA's new advi sory was announced, EPA
simul taneously released theirs as well for fish caught in
fresh-water | akes and streans.

The advice is, "For pregnant wonen and wonen of
chil dbearing age is to eat fish once a week from fresh-
wat er | akes and streans and check with your state or | ocal
health authorities for any advisories in your area." EPA
al so added the caveat that if you are follow ng FDA' s
advice to eat 12 ounces of fish, then you shouldn't eat any
fresh-water fish.

[ SlIide.]

We have heard a lot in the |ast couple of days
about wonmen who have been eating fish seven tinmes a week or
three tinmes a day and we know we have got a hard road ahead
of us to get the word out to people so that they wll adapt
our tw ce-a-week advice. So we have extensive
communi cati on outreach activities under way.

Qur research, as well as the research of many of
ot her people, finds that nost people get their health
educati on through the nedia, so we have worked that avenue
quite hard. We have reached all daily and weekly

newspapers with information about nethylnmercury. W have
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al so distributed special outreach efforts to print

el ectronic nmedia outlets that reach wonmen in particul ar,
i ke wonen's cabl e channels, wonen's shows. Magazi nes such
as Famly Circle, Good Housekeeping, Parenting Magazi ne
anong ot hers, have had articles on nethylnercury in them
and have hel ped us reach mllions of wonen.

We have al so reached over fifty health-
pr of essi onal organi zations as well as exhibited at many of
their conventions with this information as well as 3500
| ocal health departnents. W also collaborated with EPA in
mai ling to gynecol ogi sts and obstetricians throughout the
country this information about nethyl mercury.

Aut hors of books on pregnancy and chil d-rearing
were al so reached with information. Menbership
associ ations that reach wonen have been sent information,
li ke the PTAs. G ocery stores have been contacted. |
actually was pl eased--last nonth, | picked up a fish food-
saf ety-advi ce panphl et at the grocery store and there was
i nformation on our nethyl mercury advisory in it.

We have al so sent out special targeted
information to special audiences |ike through the National
| ndi an Heal th Board. W have done advertising through
radio UNI CA to Spani sh-speaking audi ences as well as
participated in health fairs reaching them W have al so

sent information to all the WC directors throughout the
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out that reach |lowinconme pregnant wonen and we are al so
wor king on a special effort with our |ocal public-affairs
specialist and | ocal health departnents to reach high fish-
eati ng popul ations, to work on formnul ati ng nmessages t hat
will work better with these groups.

| do want to take this opportunity to stress,
however, that a fundanental rule of health education is you

have to repeat the nessage often in many different places

and many different ways and that we will be continuing to
do this.

[Slide.]

In conclusion, | will add that we will eval uate

our outreach efforts through our FDA consuner survey. This
is a national survey of consuner attitudes, know edge and
behaviors. W use this to neasure trends. W were out in
the field this sumer collecting data so this will help
provi de a baseline of information where we can conpare our
success or our failure in getting the nessage across in the
nont hs and years ahead.

Thank you.

DR. M LLER: Thank you.

Questions of Clarification
DR. MLLER: Comments or questions? Dr. Shannon?
DR. SHANNON: Over the | ast couple of days, we

have heard opi nions and even sone evidence that as many as
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30 to 50 percent of wonen don't know this message. Do you
find that nunmber believable and, if so, what is going wong
in terms of outreach and education?

DR. DAVIDSON: | find that nunmber very believable
at this point. Since the advisory was rel eased, we have
just begun our efforts to reach people with information and
we are just finally getting the trickle-down effect, for
exanpl e, the brochure | nentioned. Another pregnant wonman
just got one in her information, a methyl nmercury advisory
in her guide to pregnancy.

There is a delay in getting information to the
peopl e who publish these materials who enter and get them
out to the information distributors. As |I nentioned, it
isn't a one-shot process. It has to be said over and over
and over again in many different ways. So | woul d expect
that that will change over tine.

DR. LEE: H . Ken Lee. | think, Dr. Carson, you
menti oned that you consulted or conferred with Canada, but
| am al so wondering, do you have any perspective on what
the regulatory status of this nethylmercury is in Japan?
Did anyone | ook into that?

MR. CARSON: Later on, M. Phil Spiller is going
to be tal king about international advisories. Perhaps, he
can address that. | don't personally have Japan. And Dr.

Bolger will also talk about that.
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DR. BOLGER: Do you want to know what their
action level is in Japan?

DR. LEE: \What are they doi ng about nethyl nmercury
in Japan? Are they tracking it?

DR. BOLGER: In terns of the kinds of biomarker
studi es?

DR. LEE: Are they nmeasuring methylmercury in
their fish? Are they neasuring it in their people?

DR. BOLGER They have done a fair amount of work
in ternms of analyzing levels of fish. That has been fairly
well done. In ternms of in population studies, it is a
little nore problematic. They have a particular problemin
M namata and there is as | ot of data that has been
generated recently. The problemw th M namata was happened
back then. So there is a fairly ongoing effort.

DR. LEE: Wth all that data in Japan, is there
any hope of using that to help establish a "no-effect”
level in the United States?

DR. BOLGER: You are going back to M namata.

DR. LEE: No.

DR. BOLGER: Just using the popul ation study and
epi dem ol ogy studies?

DR. LEE: | amlooking at a popul ation that
consunes a fair nunber of predatory fish.

DR. BOLGER: And | ooking at health outcones.
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DR. LEE: Yes.

DR. BOLGER: | am not aware of any cohort study
in Japan. Katie, are you aware of any?

DR. MAHAFFEY: No.

DR. BOLGER: Katie was in Japan not too |ong ago,
so she can.

DR. MAHAFFEY: | amtold that the Japanese are
doi ng sone additional screening on their population. Their
val ues anong nen are a good deal higher than in the U S. |
have been told sonme nunbers | think we around an average of
4 or 5 for men.

Wormren, apparently, consume fish in a somewhat
different pattern fromthe nmen in Japan. Their hair
mercury levels are lower. | don't think there are good
data though that give an overall popul ation estinmte for
Japan that would be simlar to, say, the NHANES data that
we have.

DR. BOLGER: But | am not aware of any |ike
Faroes or Seychelles type study being done in Japan.

DR. APOSHI AN: | noted with interest the people
that you had met with at your stakehol ders neetings. |
must say | amglad to see that you nmet with Dr. Thonmas
Clarkson. He is a friend of mne and | admre him | also
admire Dr. Philippe Gandjean. | notice that there was no

one on that list fromthe G andjean | aboratory or Dr.
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Grandjean. Dr. Gandjean is Professor at Boston
University. He is available. | was just wondering why
your group did not also have input fromDr. G andjean who
headed t he Faroe Island study.

MR. LEVITT: | think I amthe right person to
answer that. We began with a nmeeting with the Acadeny.
Because the Acadeny had relied on the Faroes study for
their recomendati ons and had not relied on the Seychelles
study, we thought it was worth talking to the Seychelles
i nvestigator to get their perspective on it. That is why
we did it that way.

As you see, when we set up this neeting, we
invited both investigators to conme. But that is how it
unf ol ded.

DR. APOCSHI AN:  Thank you.

DR. FISCHER: It was said in the first
presentation that the EPA nmessages and the FDA nessages
were |inked. | think probably that Iink means a conputer
link. But, in fact, | think the EPA nmessages and the FDA
messages, in order to be effective, need to be consi stent
as nuch as possible.

So | am wondering when you are talking to the
st akehol ders, if you are going to get themto get themto
under st and and appreci ate your nessage, it should be as

much as possible the sane as the EPA nessages and ot her
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messages that they are getting. Ot herw se, they are not
going to take themin, | think, or believe them

So | am asking how well, how consistent are these
messages that are appearing in the nedia, in magazi nes, and
so on that you tal ked about. Are they consistent or do
they, in fact, show i nconsistencies that are harnful ?

MR. CARSON: | will try and, perhaps Marjorie
will also. | believe, to the extent possible, these
nmessages are consistent. Again, FDA has authority over
commer ci al seafood and EPA has authority and technical
assi stance for recreational seafood.

If you |l ook at the nmessages both are putting
forward, both are saying avoid, in our case, the four nmgmjor
fish. Then we are both saying choose a variety of fish.
The difference really comes down to the amount of choosi ng
for a weekly portion and that is directly relational to
either recreational fish or commercial seafood.

Ot her than that, | think the messages are quite
consistent. W do recognize, and it was pointed out by the
State of W sconsin yesterday, the State of Al aska, that we
are trying to put forward as conplete a nessage as
possi ble. W do believe they are consistent. W believe
our nessage a well as EPA's is consistent with the Nati onal

Acadeny of Science.
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We believe if you do follow the nessage, avoid
the four fish, choose a variety, you will be in that safe
zone.

DR. M LLER: Dr. Hotchkiss?

DR. HOTCHKI SS: Joe Hotchkiss. | have a couple
of questions I want to follow up on that |ast one. Ws any
consi deration given to EPA and FDA providing a joint
statenent here. | suspect the answer is going to be no
because of statutory authority differences but I am not so
sure | agree that those statutory authority differences
woul d preclude a joint statement that would cover the
wat er front .

MR. CARSON: | think we tried to achieve that in
si mul taneously issuing our consumer advisory.

DR. HOTCHKI SS: My question is not sinultaneous.
My question is joint.

MR. CARSON: | amnot sure if--is your question
did we attenpt to craft one that was joint?

DR. HOTCHKI SS: Yes. If not, why not? |In other
words, the sane statenent signed off by both agencies that
woul d cover both commercial product as well as sports-
fishery products.

MR. CARSON: Again, it is our authority to cover
commercial seafood and it is EPA's authority to cover the

ot her seaf ood.
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DR. HOTCHKI SS: Those differences in authority

will preclude a joint statenent?
MR. CARSON: | don't know that they would
preclude a joint statenment but, certainly, EPA, | don't

know, would want to sign off on sonmething that is not their
authority or would we want to sign off on sonething that is
not our authority. So we certainly have consulted and we
try to work as closely with EPA as possible but we did not,
obvi ously, issue a joint statenent.

DR. HOTCHKI SS: The second question, and maybe
you addressed this and | just got it, but | wondered
specifically what neasures of effectiveness or
i neffectiveness of your nessage do you plan or have in
process to gather data on; in other words, a research node
of how effective is our nessage.

DR. DAVIDSON: As | nentioned, we wll be using
our consunmer trend survey. W have al so begun di scussi ons
with states that conbine the commercial and their |oca
seaf ood advi sories to exam ne how that is accepted as well.

MR. CARSON: | would al so add that we have heard
this week the data fromthe NHANES survey. The NHANES
survey that you have been the recipient of is from 1999.
So we woul d hope that the NHANES survey from 1999 and 2000
woul d serve as a baseline prior to our issuance of the

advi sory and, over years that we receive those reports, we
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wi Il use that public-health surveillance data to al so show
if our advisory is having an inpact.

DR. M LLER: M. Schol z?

MR. SCHOLZ: Brandon Scholz. | have two
guestions. One, Dr. Shannon, | think, just nentioned that
there are sone estimates that 30 to 50 percent of the
peopl e don't get the nessage. Do you have goals, or do you
have a sense of the penetration of your nessage? Are you
able to say, "By our outreach efforts, we expect to reach X
percent of, we believe, the target popul ation?"

Then, | think it is just followup question to
M. Levitt, at what point can you neasure the success of
penetrating the nessage?

DR. DAVIDSON: As | said, we will be keeping
track of the trends of know edge as well as behavior on the
part of wonmen who are pregnant. W have had really quite a
| ot of success on the other aspects of food safety that we
have done through our educational efforts. W have had as
much as 30 and 40 percent changes over a small period of
time in consuner know edge and behavior which is actually
quite extraordinary for health education.

Many times, they say as nmuch as 3 percent of
change a year is quite an extraordi nary anount of change.

MR. SCHOLZ: Did you find out fromyour focus

groups their sense of where they get their best
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information? | notice in the outreach that you have
descri bed and as ot hers have described, sone traditional
avenues related to healthcare and others, but did you get a
sense from participants in the focus groups what they

t hought was the best--where they get their best

i nformation?

DR. DAVI DSON: We didn't ask that particular
guestion fromthese particular focus groups but, in
previ ous ones, we found that pregnant wonen nostly get
their information fromtheir physicians which is why we
mailed to all of the physicians in the country the
information as well as worked through the associations to
get the information out.

The problem as nmentioned the other day, is
physi ci ans are very busy people who have a very short tine
with each patient and often don't get around to discussing
that particular item of information.

MR. SCHOLZ: Just one nore. | was just curious.
You had three focus groups, two on the East Coast and one
in the Rocky Mountain States. W saw yesterday, | think,
from presentations that a nunber of states in the Md West
are pretty active in this. Was there any effort to expand
either out to the West Coast in the Md West to focus-group
in those states as well or to test in those states as well?

DR. DAVI DSON: No; we didn't.
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DR. APOSHI AN:  Dr. Nordgren.

DR. NORDGREN: My question has been answered.

DR. M LLER: Dr. Aposhian?

DR. APOSHI AN: The White House initiated the
Ral ei gh nmeeting primarily because the FDA, the EPA and the
ATSDR, whatever it is called, could not agree on RfD for
met hyl nercury. One of the recomrendati ons of the Ral eigh
Whit e House conference was that the three agencies involved
wor k together and attenpt harnoni zati on.

This was al so a recommendati on of the Nati onal
Research Council's nmethyl mercury study. M question is
exactly has been done in an attenpt to reach the
har noni zation that the White House and a | arge group of
mercury investigators have urged on the three agencies.
Has there been a specific neeting with all three groups to
try to solve this problemor is it still just the three
groups wor ki ng i ndependently and occasionally an enpl oyee
of one group talking to another? What has been done for
har noni zat i on?

DR. MLLER: | amnot sure they are the two

peopl e to answer that question.

DR. BOLGER: | amvery aware of the
recommendation. In sonme ways, | think when | go through ny
presentation, I will capture what you are getting at. But

there is also a new White House effort to coordi nate the
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agencies in regard to the whole nmercury issue. It really
stemmed fromthe Gulf Mercury Mobile nmeeting.

So there is an ongoing federal effort to have the
di fferent agencies coordinate on mercury.

DR. APCSHI AN. WIIl you tell us what that will be
| ater on during your discussion?

DR. BOLGER: We have only had one neeting. It
just started. VWhere it goes fromthere, I amnot entirely
clear. As first neetings go, there was a | ot of probing
and wanderi ng about the countryside to try to get sone
focus on what the effort needed to be about.

But part of that, obviously, would have to
enconpass the issue you have just asked about.

DR. MLLER Dr. Mntville?

DR. MONTVI LLE: A good deal of the confusion
appears to cone from EPA versus FDA and sports fish versus
comrercial fish. In your focus groups, is that neani ngful
to consuners? Do they distinguish between commercial fish
and sports fish or do they think commercial is in a can and
everything else is sonething el se?

DR. DAVI DSON: There is m xed know edge about
t hat .

DR. MONTVILLE: If it is a distinction that the
consuners don't make, then | question why we should be

making it in the advisory.
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DR. DAVIDSON: | can appreciate your concern.
The focus groups really did understand the nessage. W
described it as fish caught be famly and friends as
recreational fish, and that hel ped distinguish.

| do want to point out that both FDA and EPA talk
about each other advisories and the information because we
work very closely together not to make them separate
messages. The announcenents may have been sinultaneous but
t he education i s cojoi ned.

DR. M LLER: Last question.

DR. FRI EDMAN: Sarah Friedman. | just wanted to
know, in your presentation, you say that you gave a | ot of
information. You nentioned how you needed to educate the
menbers of the focus groups about what you are talking
about, about the kinds of fish, about the nmercury, how it
gets into the water, how it gets into the fish and so
forth. But you will not have a chance to do that with the
regul ar consumer in the short and sem -sweet nessage.

So | see a certain problemthere in the
assunption that yes, people need to have further
i nformation but then we cannot give it to them because we
need to make it very short, concise. Just a comrent for
your consideration.

DR. DAVI DSON: There is, of course, always the

chal l enge of fitting your nessage in the marketplace of al
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the other ones, but just those few short ternms were
sufficient to advi se peopl e enough about the risk that they
were willing to act on it.

DR. FRIEDMAN: You wi |l have a chance to do that
with the advisory? The discrepancy that | see is the
interaction with the focus group versus the interaction
with the general public.

DR. DAVI DSON: Qur information that we send out
al so has the explanation of mercury and fish in it.

DR. M LLER: Dr. Scherer?

DR. SCHERER: In the first presentation, you
tal ked about the additional |anguage that you added as a
result of discussions with the Alaska situation. | was
wondering why the decision was nade to, in a sense,

i ncrease the consuner burden by just nmaking it a very
general statenment; in other words, see your | ocal
condi tions.

The concern that | would have is that that
increases the likelihood that they won't do anything
because, in fact, trying to find who do you ask makes it
much nore difficult.

DR. DAVI DSON: There is no question that the
first advisory is an overall general nationw de advisory.

That is why | nentioned that we were working particularly
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with | ocal areas to frame nessages specifically targeted to
speci al groups.

DR. MLLER: | amgoing to have to call this to
an end so we can nove on, but just two quick coments. |
think this is a reflection of the difficulty of providing
an actually accurate, totally supportive, nessage and
provi di ng one which is sinple which people can understand
and read right away. That is the paradox and I don't think
this has been resolved in this particul ar case.

The other issue, | strongly suggest that you
consider the possibility of joint information nmaterials
with EPA including a joint statenent. | don't think there
is any |l egal reason why the two agencies could not issue a
statenment together. | doubt it. | really would like to
know nore about that. You would know that, Joe.

There have been other statenents before from both
agencies and nultiple agency statenments, so | don't think
there is any reason for that not to happen except in terns
of confusion.

We are going to nove on to Dr. M chael Bol ger
from CFSAN who is going to tal k about the basis for the
advi sory.

Basis for the Advisory
DR. BOLGER: Good norning. | amgoing to stand

out here because | cannot see the screen behind the podi um
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Before | start, | was asked yesterday to put
together a table that basically incorporated several safety
standards and different |evels of nmethylnmercury in fish and
the corresponding | evel of ingestion. So the top table is
in grans and then | was asked to do it in ounces because
sone people don't think in grans. So that is the bottom
t abl e.

| would like to point you to, let ne get this
right, the bottom table under 0.12 and the reference dose.
You will see under there about 12 ounces. That is a very
key | evel of consunption because it is the |evel of
consunption that we identify in our advisory. So | want
you to sort of keep that in m nd because, across the top,
you have 0.1, 0.2, 0.3 up to 1.0. But, right next to 0.1,
we have 0.12. That is the average |evel of nethylmercury
in the top twenty commerci al species which are dom nant in
t he market place. They are sonething |ike 97, 98 percent of
t he market .

So just keep those nunbers in mnd as | go
t hrough this. You also have another figure which I think
you got yesterday that describes the NHANES data, the
graph. | just want to point out that was a draft version
because it said 7 percent of wonen exceed the reference

dose. It is 8 percent. Actually, the n at the bottomis a
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smaller n than is in the cohort. | wll show you an
updat ed version but, essentially, it is the same curve.

[ Slide.]

| have the task, and | have always felt sorry for
peopl e who have to give wrap-up presentations and here | am
with the unenviable task of trying to wap up the key
poi nts that you have heard over the |last two days. You
have been hit with a ot of information and so what | am
going to try to do is try to capture the key points in al
the informati on we have presented.

| am focused on the science exposure conponent of
t he advisory consideration. Marjorie already gave you an
overvi ew of the focus group

[ SlIide.]

So | amgoing to start you off with four key
conclusions and wal k you through. Then | am going to end
up with these four key concl usions

Nunmber one, the primary purpose of the FDA's
consuner advisory to pregnant wonmen and wonen of
chil dbearing age is to maxim ze the protection of fetuses
from neurol ogi c harm from nmet hyl mercury exposure resulting
fromthe nother's consunption of comercial fish

I n devel opi ng the advisory, the FDA believes that
when these wonen foll ow the advisory, and I will come back

to this, the resulting exposure to nmethylnercury should be
M LLER REPORTI NG COVPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

bel ow every one of the, and | used just a generic term
tolerable level. Call it what you want; reference dose,
MRL, TDI, whatever termyou would like to call it, as I
said the other day, they are different terns for basically
t he same thing.

| ntake | evel s established for methyl mercury
i ncluding the recomendati on of the NAS report and EPA's
reference dose which is, as you have heard, the nost
conservative of all the safe |evels that have been
identified.

[Slide.]

Number three; according to baseline data,
exposure | evels to nethylnercury, 92 percent of wonmen of
chil dbearing age, and this is the NHANES data, already
consune bel ow the reference dose. Thus, they essentially
al ready are eating according to the advisory.

Nurmber four; while the remaining wonen,
approximately the top 8 percentile still have a margin of
saf ety of about eight-fold. That is an average for that
upper 8 percentile. FDA s goal is to provide the wonen
with the information to decrease their nethyl mercury
exposure through the advisory. This will be acconplished
ei ther through better adherence to the instructions in the

advi sory or by making appropriate adjustnments to the
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advi sory consistent with the best scientific information
avai l abl e.

So that is our goal. That is how we are going to
try to track the success of the advisory. But | want you
to bear in mnd that top 7 percent are not just consuners
of comercial fish. W can't do this alone. Heavy
consuners of fish are also heavy consumers of just
freshwater fish so part of that 7 percent, we can inpact.
Part of it, we cannot. That has to be dealt with
particularly by our friends at EPA and at the state |evel.

[ Slide.]

Met hyl mercury is a potent neurotoxin--no debate
there--that can have severe adverse effects in humans at
very high doses. You heard that about M namata, in Iraq.
These effects have been seen in poisoning events in Japan
and the fungicidal grain in Iraq. That was not a
contam nation in lraq. That was seed that was treated with
a fungicide.

The problem was that the | abel instructions were
witten in English and the resulting contam nation occurred
because the individuals who used the grain did not
understand English. So it was actually an unfortunate
m suse of a grain treated with fungicide.

Normal |y, the primary exposure is via the

consunption of fish. Methylmercury is fish. | need to
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enphasi ze that. There are a few cases where we have had
events |ike the poisoning episode in New Mexico with a
famly but those are rare events. | nean, nethylnmercury is
fish.

So the central public-health question involves
the I evel of nethyl mercury exposure through the consunption
of fish over tinme that would be necessary to cause adverse
effects in the fetus.

[ Slide.]

So, in 1979, FDA established its action |evel of
1 part per mllion. This stemmed fromthe fairly fanmous or
i nf ambus Ander son seafood case involving swordfish. The
basis of it relied primarily on the Japanese poi soni ng
events in a study of Swedish fishernmen who actually have
| evel s that were not that different from M namata but were
asynptomatic as well as an updated estimate of exposures.

| just want to point out that we originally had a
| evel of 0.5 and, based on these two issues--in other
words, that the dose-response data, our consideration
initially was deened to be overly conservative and that our
estimates of exposure were deened to be overly conservative
based on this new information that was provided at that
time.

Based on the conclusion regarded at the time as

bei ng conservative that subtle threshold effects, and this
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

is the paresthesia, tingling in the extremties, occurred
at an adult hair level of 50 parts per mllion. This
really was based primarily on the Japanese events.

It was not based on the Iraqi event because we
did not have the information on the Iraqi event at that
time. But, as | said before, the dose-response infornmation
out of the Japanese events has al ways been very problematic
and the designation of 50 parts per mllion was deened by
some as being overly conservative. This was deened to be a
prudent determ nation.

There were sone, and, believe ne, this was before
my time, who argued that the threshold for the adult
response was not 50 but was 150. So | just wanted to give
you sort of that background. You hear this number 50 and
you get this idea that there was this certitude associ ated
with it. No; there was not. There was still a |ot of
debate at that tinme about that |evel.

Hair mercury levels in the Faroes and the
Seychel l es are, on average, about 5 parts per mllion.
They are very cl ose when you | ook at their distribution of
hair levels in these two popul ati ons.

[ SlIide.]

According to the NHANES, as you have heard from
Dr. Susan Schober, the average hair |level is about

0.2 parts per mllion. Just as a rem nder, the average in
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t he Seychell es and Faroes was around 5. So the 5 parts per
mllion in these two studi es approxi mates the uppernost
percentil e of exposure in the U S. popul ation; in other
wor ds, beyond the 90th percentile, particularly when you

| ook at hair. But that is all we have right now for hair.
We only have up to the 90th because of the robustness of

t he dataset avail abl e.

The data provided so far by NHANES have not
reveal ed any wonmen of chil dbearing age whose body burdens
exceed the highest no-adverse-effect dosages that have been
derived fromeither the Seychelles and the Faroes. And |
will come back to this again.

[Slide.]

So, in summary, severe adverse fetal effects
occur in high doses based primarily on the Japanese and
I ragi events. Issue; do these effects occur at | ow doses
consistent with the background fish | evels consuned over
time in the United States.

The rel ative exposures are 50 parts per mllion
for the adult response, 5 parts per mllion average in the
two key epi dem ol ogi cal studies and the average fromthe
NHANES of about 0. 2.

[Slide.]

So the | ongstandi ng questi on has been whether the

devel oping fetus is nore sensitive to nethylnmercury than
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the adult. When we put forth our action level in 1979,
t hat was the nunber-one issue we identified as being the
out standi ng i ssue that had not been resol ved.

St udi es of the Japanese poi soning events were not
definitive enough. | have already pointed that out,
particularly in terms of the fetal response. There was no
guestion that there were kids who were grossly conprom sed.
There is no debate there. The problem was what was the
dose that was associated with it, particularly with |ess
obvi ous synptons in the children.

There were kids who were grossly conprom sed.

But we are concerned about in terns of fish levels in this
country about |ess subtle neurol ogical responses.

So, as a result, two very large, well-designed
studi es which you have heard about, Seychelles and Faroes,
have been conducted to try to answer this question.

[ SlIide.]

To date, as you have heard, the Seychelles has
reported no adverse effects associated with nmethyl nercury
al though Gary Myers did report in the information to be
publi shed that they did notice--1 think there is a decrease
in activity in males. But then they have al so observed a
beneficial response so it is sort of a m xed-bag nessage.

The Faroes study has reported adverse effects in

the fetus at | evels of exposure |ower than those that cause
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effects in the adult. Both studies, as you have heard,
have been the subject of nmuch discussion. 1In the
Seychel l es, there has been the power argunent. 1In the
Faroes, there has been the confounding effect-nodifying
role of other environmental contaminants in the diet and
t he dose-effect relationshinp.

These have received nuch di scussion and wil|
continue to receive nuch attention and nuch di scussi on.

[Slide.]

So, faced with this anmbiguity, the FDA, in the
m d-1990s--this is 1994, to be exact--took a prudent course
of action by issuing a consunption advisory for the purpose
of protecting the fetus. So we issued an advisory in 1994-
--did they ever see that? No? Ckay--based on the
possibility that the fetus is nore sensitive to
met hyl mercury than the adult.

As you have heard, in 1999, ATSDR canme out with
their tox profile, derived a mniml risk |evel of
0.3 mcrograns per kilogram of body wei ght per day based on
t he no-observed- adverse-effect level in the Seychelles and
the use of a 4.5 uncertainty factor.

In July 2000, the National Acadeny Conmttee
recommended that EPA base its RfD on the Faroes. They
didn't actually recormmend a reference dose. They wal ked up

to the threshold but didn't actually derive a reference
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dose. | think there is sort of a m sconception. | have
al ways heard about the NAS nunber. There is no NAS nunber.
NAS said, "This is what you ought to do. Here is the study
torely on. Here is the uncertainty factor you need to
consider.” And they stopped there.

[ Slide.]

So, in summary, we have, in terms of increased
fetal sensitivity, in Japan and Iraq, we have suggestive
but no definitive information on fetal responses. 1In the
Seychelles, so far, the gist of what is com ng out of the
Seychelles is no adverse fetal effects. The Faroes
reported adverse effects, as you have heard.

FDA issued its advisory based on this
possibility. This was its first advisory in 1994. ATSDR,
as Chris DeRosa pointed out, assunes sensitivity but relies
on the Seychelles. NAS recommended Faroes which EPA then
foll owed their recomrendati on.

[ Slide.]

So, in response to the NAS comm ttee report, FDA
revisited its advisory and nade it nore conservative in
several ways. It now recommends abstention, total
abstention of four species. W increased the nunmber of
species that we had originally advised. Oiginally it was
swordfish and shark. W then put tilefish and kingfish

into the abstention nessage.
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It now includes a reconmendati on on the total
consunption of fish on a weekly basis as the 12 ounces per
week.

[ Slide.]

So the core of the advice involves two parts; for
pregnant wonmen and wonen of chil dbearing age, avoid
swordfish, shark, king mackerel and tilefish which have the
hi ghest | evels of about 1 part per mllion. W also say,
for children and for |lactating wonen, to follow this part
of the advisory, not because we have any specific
i nformation on either group.

Remenber, Faroes is a prenatal study, not a
postnatal. But, because of the hypothesis and because of
what we know about neural devel opnent postnatally, we
t hought, as a matter of prudence that we woul d advi se
children to al so avoid the sanme speci es and, because of the
| actation issue, as Dr. Grandjean did point out,
met hyl mercury is transferred via lactation. But as M.
Clewell, Harvey Clewell, did point out, the anount of
transfer is not that high.

But, as a matter of prudence, we said, for
| actati ng wonen, avoid these four species. And then we
said consunme up to 12 ounces per week of all other
commercial species as long as they consune a variety. |

keep enphasi zing variety, variety, variety.
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This message is consistent, as you heard, wth
the Anerican Heart Association's nessage of two servings of
fish per week.

[Slide.]

The next couple of slides, what | am going to do
is give you a summary of what we know about exposure.
These are just sonme highlights. The average conmerci al
fish weighted for consunpti on averages about 0.12 and that
is why | pointed out that concentration in your table. By
contrast, swordfish which is No. 15 and shark which is
No. 16 have, on average, 1 part per mllion which you have
al ready been told.

The average nethylnmercury level in the top ten,
which is 87 percent of the comrercial market, average about
0.2 So it is slightly higher. The nost highly consuned
commerci al seafood, canned tuna, averages about 0.17. |If
you | ook at canned al bacore, which is about 29 percent of
the market, it has a slightly higher average of 0.25 to
0. 3.

Fresh and frozen tuna, filets and steaks, average
about 0.35. This was a surprise to us. Wen we started
out | ooking at the revision of the advisory, we had assuned
that fresh tuna would be |ike shark and swordfish. Wen we
| ooked at the data, the data says sonething different than

t hat .
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So the top twenty species represent, as | said
before, 96 percent of all commercial seafood consuned in
the United States.

[Slide.]

In regards to the m d-range species, this is the
m d-range in ternms of nethylnercury |levels, few conmmerci al
speci es have nethyl mercury concentrations between the | ow
end species, those with non-detects--and I would like to
poi nt out, when we say non-detects, if you |ook, you wl
find. If you |look at a fish, you are going to find
met hyl mercury. It just depends on your analytical
capability, your level of detection.

It depends on where the animal is in the food
chain. If it is higher in the food chain and it lives |ong
enough, it is going to have higher levels. But you are
going to find nmethylmercury in fish because it all starts
down in the muck with the bacteria and noves its way up the
food chai n.

Aside fromfresh and frozen tuna steaks and
filets, which average about 0.35, the m d-range comerci al
speci es, which is grouper, red snapper, noonfish, orange
roughy, saltwater bass and freshwater trout average 0.4 to
0.6. Each of themrank below the top--they are not in the
top twenty.

[Slide.]
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So here is a presentation in table form basically
of what | just went through starting with the nost heavily
consuned by percent of market share. There is your canned
tuna which is about 22 percent. Shrinp, then, is about
20 percent. Salnmon is about 11. Pollack is about 10.
Catfish is about 7. Cod is 5. And then it really starts
to tail off dramatically.

So these top species really dom nate the
mar ket pl ace in terns of consunption in this country.

[Slide.]

As | said, the Seychelles study has found no
effects. ATSDR base their profile on their no-observed-
effect level for the fetus which has a corresponding
i ngestion | evel of 78 m crogranms of nethyl mercury per day.
So that is taking the hair |evel which is around 15, |
believe, in ternms of their no-observed-effect |evel from
t he Seychel l es and then back-cal cul ati ng what the ingestion
woul d be, steady-state ingestion would be.

That is 78 mcrograns a day. |If you |look at the
benchmark dose | ower confidence Iimt, for the fetus in the
Faroes, it is slightly lower. It is about 68 m crograns of
nmet hyl mercury per day. But, again, their nmetric is blood
so there is no a correspondence in ternms of the two
metrics. One is hair. One is blood.

[Slide.]
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So, just as a way of sort of putting this in
perspective, for an expectant nother to consune the BMDL,
now, which is--and | have heard this before. The BVMDL is
not an effect level. The BMDL, as put forth as a
nmet hodol ogy, as a surrogate, as an alternative for the no-
observed-adverse-effect level. It is not an effect |evel.

The BVMD is closer to a | ow observed adverse-
effect level. But the BVMDL is not. It is as a no-
observed- adverse-effect level. It is kind of hard to nake
it equivalent to that but that is what it is close to.

To reach this body burden, and this would be the
hi ghest body burden that is not associated with an adverse
effect, the nother would have to consune one fish neal per
day--that is about the 98th percentile fish consuner--
containing five tines the ambunt of nmethylmercury found in
the average commercial fish in order to get to that body
burden. That is the BMDL.

Based solely on canned-tuna consunption, wonen
woul d have to consunme two six-ounce plus one three-ounce
can of tuna per day--that is 35 three-ounce cans per week--
in order to attain a body burden consistent with a BMDL.
So | amjust trying to give you sone perspective about the
perspective between exposure |levels and safe | evels and no-
observed- adverse-effect |evels without the uncertainty

factors. I will come back to this.
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[Slide.]

So, in summary, the low | evel fish contain non-
detect to about 0.3. Most fish, including canned tuna--
actually, it should be 0.2; excuse ne--and all fish are in
the top ten. The md-level fish, which are about 0.3 to
0.6, include seven species and that includes fresh and
frozen tuna. Al are below the top 20 so they are in about
the bottom 4 percent of the marketpl ace.

High levels, around 1 part per mllion, there are
t he four species which | have already told you about.

[Slide.]

The significance of this is that the average
commercial fish weighted for consunption is low. It is
about 0.12. To reach the Faroe BMDL, an expectant nother
woul d have to be at the 98th percentile consuner and woul d
have to eat a fish that had five times this level of 0.12,
so about half a parts per mllion.

Per NHANES, the study population is belowthe
BMDL, as you see in the figure you have been supplied, and
none of the individuals within the NHANES approach the BMDL
| evel .

[Slide.]

In an assessnent that was provided by Environ
Cor poration, which you have heard sonet hi ng about by Dr.

Ji m Hei nbach yesterday, | guess it was--two days ago; |
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have |l ost track of time. As he said, he based his analysis
primarily on two datasets from NHANES and from CSFI | .

Thi s consunption data indicated that average
consunption of canned tuna by wonen in the age group of 20
to 39 is not nore than 1.7 ounces per week. This was what
we were provided about a year and a half ago. | don't know
if it corresponds with what Dr. Hei nbach showed you the
ot her day but | suspect it is probably pretty close.

Even at the 95th percentile of tuna eaters, it is
| ess than 5 ounces per week. Conpare this, again, to the
consunption |levels for the BVMDL, two 6-ounce cans plus one
3-ounce can of canned tuna per day to get to the BMDL.

[Slide.]

So here is the figure that you have. This is an
updated version. It is 92 percent of wonen exceed the
reference dose. That nmeans that 8 percent of the NHANES
popul ati on exceed that. That translates to about 276, 000
wonmen per year who exceed the reference dose.

What | have over here is the BMDL from the Faroes
so that you have a graphical depiction of these nunbers.

[Slide.]

VWhat | also put in here, again just as a point of
reference, is the MRL, ATSDR s MRL. So here is the

ref erence dose. Here is the MRL. Here i s Faroes BMDL.
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Here is Seychelles NOAEL. | would like to point out they
are pretty close. They are not that far apart.

So the big difference here is the uncertainty
factor, 4.5 versus 10. That is the difference. These two
studies, | find that really interesting. | have al ways
found this really interesting that people portray these
studi es as being diametrically opposed. | find the
correspondence remarkabl e.

To just point out, if you |look at the MRL, nost
of the NHANES popul ation is below the MRL. There is 1 or 2
percent above that but | don't want to go beyond t hat
because | think that is three people. So | don't want to
make a big deal about that. | think three datapoints is
kind of small to nake any profound statements on. But this
is what it shows us.

[Slide.]

According to U. S. consunption data, about 96
percent of wonen who follow the advice in the FDA
consunpti on advisory rule consune |ess than 12 ounces per
week of seafood described in the advisory. These wonen
should realize their methyl mercury exposure, if they follow
t he advi sory, would be below the reference dose. That is
our goal here. W are trying to get that upper percentile

bel ow that reference-dose |ine.
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This 96 percent; you have, in your package, an
exposure analysis that we did that was not presented during
the course of these proceedings. | think there was a
guestion the other day--you had a question about why isn't
t here correspondence between estimates of nethyl mercury
burdens based on either dietary or PD/ PK nodeling. The
reason i s you are nodeling comrercial seafood consunption

| think the estimtes were like 2.6 or 2.9 which
is where | would expect it. Qurs canme out pretty close to
that. The reason is you have got to renenber that upper
8 percentile, we are just nodeling the commercial side of
t he exposure. Sonme of those wonen are heavy consumers of
noncommer ci al species so, if you had done an exposure
estimate that cane out at 8 percent, | would be worried. |
woul d be asking the question, what assunptions do | have
built into ny assessnent because | haven't even accounted
for the wonen who are consum ng nonconmerci al speci es.

So, according to our consunption estimtes,

96 percent of the wonmen are bel ow the reference dose,

4 percent are slightly above the reference dose. Again,
this is all predicated on a variety of consunption. |If a
wormren has a dietary habit that focuses on one particul ar
fish, then what we are trying to do is get her to not do

that. We are trying to get her to adopt a dietary habit
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t hat enconpasses a variety of consunption. That is our
whol e goal here.

[ Slide.]

So, in summary, 96 percent of consuners now eat
about 12 ounces of seafood per week which is the maxi mum
recommended in the advisory, so they now have a ten-fold
margi n of safety. |If they follow the advisory regarding
variety, it should be nuch higher than 10. At a m ni num
it should be 10. |If they follow the advisory, it is going
to be greater than 10.

4 percent of the consuners now eat 12 ounces or
nore per week and their margin of safety is around 8, when
you | ook at the NHANES data. But if we get themto change
their dietary habits, they will realize at |least a ten-fold
mar gi n of safety.

[ Slide.]

Canned tuna. Canned tuna was not nmentioned in
t he advisory. This has gotten sone visibility. It was not
mentioned really based on two reasons. Nunmber one, the
concentrations of methylnmercury in canned tuna are | ow
relative to the other species, particularly the top four
t hat we recomend for abstention.

Based on avail abl e consunption information for a
few consunmers of canned tuna need to reduce their intake in

order to neet the advisory, the 12 ounces per week. That
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is what the data tells us. Tuna steaks and filets were
included within the 12 ounces advice for seafood generally
because the average concentrations of nethylmercury are
about three-fold |ower than they are for these species, the
shark, swordfish, tilefish and king mackerel that were
recommended for abstention, because consunption of tuna
steaks and filets is well below the top twenty. They are
not in the top twenty.

[ Slide.]

So, in sumary, | am back to where | started.
am goi ng to repeat these four mmjor conclusions that we
reached in going through our whol e reconsi deration of our
advi sory. The primary purpose of FDA's consuner advisory
to pregnant wonen and wonen of chil dbearing age is to
maxi m ze protection to the fetus for methyl nercury
exposure.

I n devel opi ng the advisory, the FDA believes that
if wonmen follow this advisory, they should realize
met hyl mercury exposures bel ow any tol erable safe | evel of
exposure you want to tal k about.

[ Slide.]

According to the baseline data-exposure |evels,
92 percent of wonen of chil dbearing age--again, this is
NHANES- - are al ready bel ow the reference dose and they are

essentially already eating consistent with our advisory
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whil e the remaini ng upper 8 percentile have |less than a
tenfold margin of safety. It is around, on average, about
8. The goal is to provide these wonen with information to
that they change their dietary habits and so that they
realize methyl mercury exposures bel ow the reference dose.

Bear in m nd that the NHANES data cane out--that
data was coll ected before and at the sanme tine as our
advi sory was issued. So it is a baseline. |If you had
asked these wonen about our advisory, they wouldn't have
known about it because we hadn't issued it at that point.

Qur 1994 advisory, one of the issues there was
the fact that people say, nobody knows about. That is a
| egitimate consideration. So what our attenpt is nowis to
get the word out.

| think I amat the end.

DR. M LLER: Thank you.

Any questions or coments? Wbuld you rather have
guestions now?

Questions of Clarification

DR. M LLER: Dr. Busta.

DR. BUSTA: The data on canned tuna, the
concentrations, were those based on the '93 report or on
expanded report from comercial sources?

DR. BOLGER: That is FDA data. It was based on

several FDA sources. It is based on that survey. | think
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you have a copy of that report. W had done a survey prior
to that which we reference in this article. It was never
publ i shed, though. Sone additional data in terns of yearly
ongoi ng surveillance nonitoring work we do and our total
di et study.

Remenber, the total diet study which is an annual
mar ket basket has never stopped. W have al ways been doi ng
that. | have heard people say, "Well, FDA has stopped
measuring for methylmercury.” No, we haven't. W have
been neasuring nethylnercury in the total diet study and
never stopped doing it. That has the four top species in
the total diet.

DR. BUSTA: In that case, the consistency of the
average 0. 3--

DR. BOLGER: It hasn't changed.

DR. BUSTA: It hasn't changed?

DR. BOLGER: | think it is not realistic to
expect--when you | ook at nmercury and how it behaves in the
environnent, | think to | ook at a tinme span of ten or
fifteen or twenty years is just too short to expect |evels
to change. Changes in nercury burdens environnmentally w |
take a long tine to nove in whatever direction they are
going to nove in.

DR. M LLER: Dr. Shannon?
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DR. SHANNON: | have so many questions and
comments but | will start with only one or two. | am not
even sure where to start, but maybe I will start with ny

comment. One thing that your discussion and this

di scussi on before you really enphasizes to me is that the
root problemis that FDA and EPA are | ooking at different
types of fish.

You went through quite a bit in terns of
consunpti on and nmonitoring and probability and risk only
fromthe seafood side. 1In fact, wonen eat all types of
fish. But, as you said, that is EPA' s job.

So it nakes this job, the job that | think you
have given us, difficult if not inpossible to address. It
remnds me of there was a tinme briefly when | was on an EPA
comm ttee that was | ooking at pesticide exposures in order
to set tolerances that would protect children. They
created a very useful concept--mybe they didn't create it,
but | learned a concept called the risk cup where, really,
you have to look at all potential sources and it is
sensel ess to do ot herw se.

| just find it so difficult to take everything
t hat you have given us and understand how to use it and
hel p gi ve good advice when |I know t hat EPA has anot her
dat aset, or has another source of fish that they are

exam ni ng, and you are not tal king about them together.
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You didn't present themtogether. So that is ny
comment. Now, having said that, let me just ask one
question. The graph that you have given us has the 0.12
whi ch you suggested we should primarily exam ne because
that is the average for 95 percent of American fish. But
the top ten fish consuned, | think you said, averaged 0.2
whi ch woul d mean that--1 am asking you to correct nme if |
am wrong- - whi ch woul d nean that, really, the safe |evel of
consunpti on woul d be closer to 7.7 ounces per week versus
12.8 ounces per week. |Is that correct?

DR. BOLGER: Your nmath is correct. But | think,
when you | ook at consunption, you can't just forget about
the other species because they are part of the marketpl ace.

DR. SHANNON: Top ten is top ten.

DR BOLGER: Top ten. But there is a bottomten
too. So they are part of the overall exposure. But if you
focus just on the top ten, that is correct. That is where
you end up. So | have no argunent with that.

Can | just respond to your comment. Again, |
would like to go back to what | was trying to say about the
upper percentile. |If we get this right, if we do our
advisory right with EPA and the states, we will get those
wonen down. That is what we are all after. W are trying

to get their exposures down.
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So | think there is a consistency here. W are
trying to say the sane thing in ternms of an advisory. It
gets real difficult when you have so many different species
and sonme wonen are heavy consunmers of fresh-water and they
don't eat nmuch commerci al species.

We t hought about trying to do that. How do you d
that? How do you nodel that population. Yeah; | could do
a probablistic analysis. | don't knowif it is going to be
worth anything at the end of it. But you could try to
nmodel that, try to nodel a popul ati on who consune both. It
i s doabl e.

There is a response over here.

DR. MLLER: M. Spiller?

MR. SPILLER: Just a minor correction. 0.2 that
you saw represents, of the top ten, the highest of the top
ten. It is not the average of the entire top ten.

DR. SHANNON: If you wanted to be protective, you
woul d want to use the high end; right? I1f you wanted to be
as protective as possible?

MR. SPILLER: Again, all | amtrying to do is
just provide you with a factual piece of information. |
think that there is a m sperception that the top ten, the
average of the top ten, is higher than the average

commercial fish. The average of the commercial fish was
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0.12 and | think there is a m sperception that the top ten
aver age hi gher than that.

0.2 represents the highest of the top ten and not
the average of the top ten. | amjust trying to make that
correction.

DR. APOCSHI AN: | have one or two comments. First
of all, you said the NRC National Acadeny of Science
Committee did not come up with an RFD. Let ne say that the
Nati onal Acadeny of Science does not allow a nunmber I|ike
that to cone out for |egal reasons. But, on Page 11 of the
Executive Summary, the first sentence states that, on the
basis of its evaluation, the conmttee' s consensus is that
the value of the EPA's current RfD for nmethylmercury,

0.1 mcrogranms per kilogramper day is a scientifically
justifiable level for the protection of public health.

For the Acadeny to allow a nunber |like that to be
put into such an NRC report is very unusual and it shows
how strongly the nenbers of this commttee felt about this
figure.

| would like to just point out to the rest of the
commttee that | have been on many comm ttees, NRC
commttees and other conmttees. | am probably the ol dest
person in this room | would just like to say that | have
never seen a commttee of young people so dedicated to

finding the truth and trying to protect the health of
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pregnant mothers and children in ny whole career. So the
NRC commttee, | want to point out, was a very careful
comm ttee.

| enjoyed your talk. W have nmet on a nunber of

occasions. | question the value and objectivity of sone of
the data that you are presenting. It is not your data, but
some of the data. | think the FDA should use nore non-

st akehol der, nonbi ased | aboratories to accunul ate dat a.

The Yost paper, | nmust say, would not be accepted
by a peer-reviewed journal today. It |acks many of the
guantitative justifications that we now require for
articles. That is the canned-tunafish data that you put.

The pharmaceutical industry has--1 think Larry
Fi scher knows the name of it. | think it is the CIT. |Is
that what it is called these days, Larry?

DR. FI SCHER: Yes.

DR. APCSHIAN: The CIT is a comrercially funded
nonprofit objective institution in North Carolina, Research
Triangle. | think the FDA should make use of such
organi zations as well as academi c | aboratories to get data
that we can depend on. The data of canned tunafish, for
exanple, is sonething that | think needs to be | ooked at
very, very carefully.

Thank you.

DR. M LLER: Do you want to respond?
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DR. BOLGER: | would just say the issue of data
reliability analytically is one we always worry about. W
have been accused sonetinmes of not utilizing data from
ot her sources because of our concerns about QM QC. It is
al ways very problematic about m xing data when you don't
know how it has been derived.

But we are part of the AOAC and have been for
many, many years, where they do a lot of interlaboratory
standardi zation. So we attenpt to do that. Qur anal ysts
are always m ndful of that and that is sonmething we are
keenly aware of.

DR. MLLER: Dr. Lee?

DR. LEE: Actually I had a coment on that table
that was up. So could you put that table back up? | want
to just congratul ate you on a very cogent presentation and
| appreciate the clarity of what you have done.

The table kind of |eads, alnpbst begs, you to
mul ti ply your methylnmercury tinmes market share to determ ne
what the total exposure would be in the United States. So
has any consi deration been given to wei ghing those nunbers
times consunption rather than just pick the top ten or the
hi ghest parts per mllion fish?

DR. BOLGER: | refer to our exposure analysis in
'96 and the 4 percent, that is exactly what we did. W

wei ght ed consunpti on by market share. So we have done t hat
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in our probablistic analysis to try to nodel exposure over
a 30-day time span.

DR. LEE: VWhen you do that, do you end up with
the same top four fish in your advisory?

DR. BOLGER: In terns of--

DR. LEE: The shark, swordfish, tilefish and king
mackerel ? Those are the nmost significant contributors?

DR. BOLGER: Overall, in ternms of the overal
popul ati on exposure. But when you do that, and you nodel
exposure, you are below the reference dose. So, yeah; we
did. [If you took those four and did an exposure estimate
for the population as a whole, you would get
i nconsequenti al exposures. But these are four species that
have very high levels that could be consunmed by nenbers of
t hi s subpopul ati on group which we are worried about.

So we felt it was prudent to give that kind of
abstention advice in the advisory.

DR. LEE: | m ght be m sunderstandi ng what you
just said. If we take those top four and nmultiply it tines
consunption, you would get inconsequential exposures to the
popul ati on.

DR. BOLGER: The problemis, over the overal
popul ati on. But we are worried about wonen of chil dbearing
age who are pregnant. The problemis |I don't know how nuch

shar k, how much swordfi sh, how nmuch tilefish and how nuch
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ki ng mackerel they are consumng. | can't wait for that
data to be generat ed.

So, as a matter of prudence, that is why we gave
t he advice that way.

DR. LEE: But, again, just bear with ne because |
ama little slow here. Shouldn't we be concerned about the
consequenti al exposures rather than the inconsequenti al
exposures?

DR. BOLGER: We are. That is why the 12 ounces.
That is why, when you | ook at NHANES, we are trying to get
t hat upper percentile down and our exposure estimates
i ndication that, for those species, 96 percent of the
popul ati on consum ng them are below the reference dose.

4 percent are slightly above.

DR. LEE: | amtal ki ng about the source of the
met hyl mercury in fish. To decide what fish we ought to
watch out for, | would think that the frequency of
consunption of that fish should also be a factor.

DR. BOLGER: That is what we tried to do in terns
of nmodeling--that is the 96 percent. W took that into
account. The problemis we are tal king about sonething |
didn't present here so it is kind of hard. | know you have
t he paper. You probably didn't know it was in there but it
is in there.

DR. LEE: Thank you.
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DR. M LLER: Dr. Hotchkiss?

DR. HOTCHKI SS: Joe Hotchkiss. M ke, first of
all, I can't not say this. | used to work for FDA. |
worked in their analytical |abs some twenty years ago.
There are no better analytical chem sts for foods than FDA.
You can criticize FDA for lots of things, but not their
ri gorousness in their analytical work and their thought
into their sanple prograns.

Sinple lists of data don't nmean nmuch and you can
go to the pesticide history. You have to |ook at the
sanpling plan and so forth. M question, Mke, is | think
you did this but | didn't quite catch it. In a sinple term
for sone consuner in this population we are worried about,
either the 50th percentile or the 96th, or whatever, |
tried to calculate and couldn't do it. What is the
contribution for that hypothetical consuner of
met hyl mercury from canned tuna conpared to overal
exposure.

I n other words, does canned tuna represent
10 percent for that consunmer, 20 percent or 50 percent or
what ever of their methylmercury burden? What | amreally
trying to get at is the relative role of canned tuna into
the overal |l exposure.

DR. BOLGER: | understand the question but |

haven't done that kind of analysis. But, intuitively, you
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expect the answer to be, well, for the 50th percentile, for
t he average Anmerican, yes, canned tuna--1 amnot sure--are
we tal king about a popul ation or are we tal king about an

i ndi vi dual ?

DR. HOTCHKI SS: We are tal king about the
popul ati on that we are concerned with; that is, pregnant
wonen- -

DR. BOLGER: The upper 80 percent?

DR. HOTCHKI SS: Sonmething like the same
popul ati on that we considered in the NHANES study for
either the 50th or 96th is one that we have focused on, for
sone nmenber of that popul ation.

DR. BOLGER: | amstill kind of groping to
under st and what you are trying to get at.

DR. HOTCHKISS: In other words, the average fish-
consum ng pregnant women consunmes so nuch met hyl mercury in
t hat hypot hetical sense. O that total amount of
met hyl mercury that pregnant wonen consunmes, what is the
contribution from canned tuna?

DR. BOLGER: Again, that is a good question. |
haven't done that kind of analysis so | can't give you a
number. But, of all the species, that, obviously, will be
t he biggest contributor because of its place in the market

and its availability. So it has to be--whatever that
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percentage is, | haven't done that and | can't give you
t hat nunber.

DR. HOTCHKI SS: The reason | ask, it seens |ike,
in a sense, the public-health objective, as you very
clearly pointed out, is to reduce exposure for this
i nportant and susceptible population. It seenms as though,
just in my mnd, knowi ng what is the exposure from canned
tuna conpared to the rest of the thing seens |ike an
i nportant one.

Let nme ask you anot her question that naybe you
are not the right one to answer and, if so, | can
understand that. But, in FDA' s repertoire of tools to
protect public health, there are a variety of things, as
certainly you and nost people know in here. For this
topic, FDA has chosen an advisory route. | just wonder why
not something nore simlar to | ead or other adventitious
toxi cants that are in food supply; that is, not some kind
of action level or regulatory |evel or sonething based on
GWPs or one of the other tools.

DR. BOLGER: We never set a level for lead. | am
not aware of one. The only |evels we have are action
| evel s for ceram cware and brassware, | think it is. |
t hi nk we ought to avail ourselves of any avail able risk
managenent option we can. | think advisories are a very

vi abl e option.
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| have beconme convinced of this because, while
they are hard to do and it is hard to get the word out,
setting a level is--if you do an action |level or a reg
l[imt, which we have never done, or a tol erance--1 nean,
| ook what we went through in ternms of setting a tol erance
for PCBs. That went on for years.

In the meantime, you still have people being
exposed. So what we are trying to do here with this
advisory is get to those people as quickly as we can.
Setting a |l evel doesn't do that. It just doesn't work.
You spend nore time in deliberations and vari ous exercises
and you are not getting to the problem We think the
advisory is the first way we ought to try.

It is not the only way. W are not saying that.
But it is the way we can affect the probl em nost
i mredi ately.

DR. MLLER: But there really is no reason why
nmul ti pl e approaches can't be used. If this is inportant
enough at sonme kind of regulatory level along with an
advi sory m ght be the nost effective way to deal with this.

DR. BOLGER: Again, | would say we should avail
oursel ves of any tool in our risk-nmanagenent box that we
can and that includes advisories and limts and whatever,
GWs. All of those options we are going to try to avail

our sel ves. But this is our first crack at it.
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DR. M LLER: Dr. Dwyer.

DR. DWYER: Back to the point that Dr. Lee and
Dr. Hotchkiss we tal king about. Last night, | just took
Appendi x 22, | think it is, an 23 and just tried to run
t hrough what the frequency--it says pounds per year and
then parts per mllion and for some values it wasn't as
good as your table.

Basically, what | cane up with, because, when I
amin Boston, | work in aclinic and I work with people who
eat codfish and they eat tunafish but | have never heard of
anybody who ate king nmackerel. That is okay. You need the
ki ng mackerel in there, but | wondered about of these other
fish. Just calculating and trying to see where the biggest
amount of methylmercury came from and it | ooked like it
canme fromtunafish foll owed by pollack and a few others.

First of all, did | make a m stake? |Is that a
foolish calculation? Secondly, it leads ne to think that
maybe those factors need to be considered as well.

DR. BOLGER: Mbre sophisticated anal yses have
been done and have reached the sane conclusion. Again, the
mar ket is dom nated by the top five so they really
overwhel mthe math here. So, no; your conclusion, as a
back- of -t he-envel ope kind of attenpt to calculate it, yes.
But | am not surprised you don't see king mackerel. I|f you

go to the Gulf, you may.
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DR. DWYER: Sure. That is absolutely true. The
second thing; | just wanted to clarify. One of the groups
yesterday said why don't you present, or why doesn't FDA
present, its hazard analysis in a straightforward fashion,
they said transparent fashion. Do you believe you have
al ready done this or do you believe there m ght be sonme
merit in just having a one- or two-page presentation that
just presented the reasoning in a very straightforward
fashi on or do you feel you have al ready done that?

DR. BOLGER: | think we attenpted to do that in
the rationale, but | have no problenms with taking sone of
what | have here and expanding on that rationale to make it
clearer on what we went through in ternms of how we finally
deci ded what to do with the advisory. So that is a very
good suggesti on.

DR. DWER: | amnot a toxicologist and | find it
confusing to have the sanme terns defined in many different
ways by many--it seenms |ike they are agency-specific
definitions that are really the sane thing in sonme cases.
In some cases, they are not.

But it would be helpful, | believe. 1| don't
t hi nk what you have done is not transparent. It is just
that it is, shall we say, obscured by sonme of these
different terns. | find this table very useful and it

woul d be even nore perfect if it had all of the various
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val ues and where they cone up because | think they do cone
out, as you have pointed out already, pretty nuch the sane.

DR. MLLER: Just for a nonent, just for a
second, Dr. Mahaffey wants to pose a correction on
sonet hi ng.

DR. MAHAFFEY: Thank you. | am Kate Mhaffey
from USEPA. | am one of the people who devel oped EPA' s
2001 reference dose. This is based on the recommendati ons
fromthe Acadenmy commttee that Dr. Aposhian has descri bed.
A benchmark is not--1 repeat, is not--a no-effect |evel
As put out in the description by the Acadeny in our public
peer-reviewed, this is a |level at which the preval ence of
scores on tests of intellectual devel opnent that are in the
| owest 5 percent, what clinicians consider the clinically
subnormal range, goes from5 percent to 10 percent at the
benchmark dose | evel .

This is not a NOAEL. The so-called safety
factors are, in fact, uncertainty factors that represent,
anong ot her things, variability in the kinetics of nercury
within the human body and in the susceptibility which we
refer to as toxicodynani cs.

We know, for exanple, the Acadeny value refers to
cord-bl ood nercury. The reference dose is stated in terns
of maternal bl ood nercury. We know that the fetus

concentrates nercury beyond the bl ood | evel of the nother.
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There is variability. Sone fetuses concentrate nore than
three tinmes the anmount of nercury in maternal bl ood.

So these so-called safety factors sinply
descri be, anmong other things, variability in transfer to
the fetus. So two points which | think are very inportant;
the benchmark dose is not an NOAEL. The so-called safety
factor we describe as an uncertainty factor, it refers to
differences in kinetics, differences in tissue
susceptibility and, in addition to that, could also refer
to additional effects such as effects in the adult on
cardi ovascul ar di sease, sonme energing information on
i mmune-system ef fects.

But | wanted to correct what | believe is a
fundament al m sconception as descri bed by Dr. Bol ger.

DR. BOLGER: No. | didn't refer to the BMD as a
NOAEL. | said the BVMDL which is the 95 percent confidence
limt is defined closer to the no-observed-adverse-effect
level. This was put forth by Kenny Crunmb in 1984. The BMD
is the nean central estimate. | amnot referring to that.
| amreferring to the 95th Iower confidence Iimt is
defi ned as being roughly equivalent to the no-observed-
adverse-effect level. That is right out of the literature,
Kat e.

DR. MAHAFFEY: | would refer you to the Acadeny

report. A great deal has happened since Kenny Crunb's work
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in 1998 and perhaps Dr. Aposhian is in a good position to
address what the Acadeny was descri bi ng.

Thank you.

DR. BOLGER: | just refer to the literature.
Chris De Rosa, do you want to say anything?

DR. DeROSA: MW nanme is Chris DeRosa with ATSDR.
Havi ng had sonme experience with benchmark dose anal yses
over the years, | would agree, as | presented in ny
materials two days ago, that the BVMDL is essentially
equi val ent to a no-observed-adverse-effect level. | think
that is commonly recogni zed.

DR. MLLER: W have got to get on with this.
Thi s debate, | suspect, can go on for a long tinme and that
is not going to give us any nore clarity to answer the
questions that we are here to answer.

Dr. Russell?

DR. RUSSELL: | need to go back to the drunrol
about the tuna. W have been told and read that, according
to the NHANES data, that about 77 percent of the female
popul ati on capabl e of becom ng pregnant has a margin of
safety, if you will, of less than 10, 8 percent. That is
usi ng the EPA RfD.

Have you nodel ed, and I think you probably have,
of what percent of that--could you bring that down, that

percent, down to 3 percent or sonething |like that by com ng
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out with an advisory to say not eat nore than 6 ounces of
tuna per week as sone of the states have done.

In other words, | amtrying to get that nunber
down from 8 percent down to sonething | ess than that and
woul d say an advisory on tuna, since it is so comonly
eaten, would that bring that nunmber down so that you had,
say, only 2 percent?

DR. BOLGER: You are saying be nore specific in
the advisory in terns of the variety nessage, say 6 ounces
of tuna and 6 ounces of other fish

DR. RUSSELL: Sonething like that. | amtrying
to do it and I amconcentrating on tuna because it is so
commonly eaten and | don't know what inpact that woul d
have. But | amsure it could be nodeled so that you coul d
find that out.

DR. BOLGER: | agree. It could.

DR. M LLER: Dr. Nordgren?

DR. NORDGREN: My question has been answered.

DR. M LLER: Thank you very nuch

Dr. Achol onu?

DR. ACHOLONU: | just want to clear the air.
Some critics of the work done by FDA say that there are
sone di screpancies in your results especially with respect

to tuna where we tal k about size, where we tal k about age,
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t he younger one, the ol der one having nore accunul ati on of
met hyl mercury.

They feel that the discrepancy cones fromthe
fact that they are not sure that you were neasuring the
| ength of the fish that you used to work nor did you try to
determ ne the age. How do you react to this criticism and
do you have any data to show that you nmeasured the | ength
of the fish that you worked with?

DR. BOLGER: | can't neasure the length in the
canned tuna so that is sort of off the table. Wen we go
to the marketplace, a |lot of tinmes we sanple what people
actually buy and consune. Getting that kind of information
i s--you have to have a good reason to ask the investigator
to do it because they always want to know why. You are
asking me to gather information. What are you going to do
with that?

| am not really clear what | would do with that.
Particularly if I amlooking at filet, again, |I can't do
that. We attenpted to try to nodel that; in other words,
| ooking at tunafish, to |look at |ength. How you figure out
the age is--1 amnot a fishery biologist so | don't know
how you figure out the age of a tuna, but | am sure there
is some way that that could be done.

We relied on NOAA to give us some input on that.

When we went through that exercise and then | ooked at the
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actual level, we couldn't get a good correspondence. In
ot her words, our predicted value did not correspond very
well with what we actually saw in that animal based on

| ength and age.

So, while there is sort of this general feeling
that the longer the animal |ives and the bigger it gets, it
is going to have nore nethylmercury. As a general rule,
have no argunents with that. | think it is absolutely
true. But when you actually try to nodel that and try to
use |l ength as a surrogate of nmethylmercury level in the
fish, it doesn't really work out very well.

| think you have to actually measure the
met hyl mercury in the fish.

DR. ACHOLONU: If that is the case, sone of the
advi sori es you have make reference to young fish, small
fish, canned fish, not the filets. |If you don't have that
ki nd of data, why should you put out that kind of
information in any of the advisories?

DR. BOLGER: It is not our advisory. You are
tal ki ng about the states, | think.

DR. ACHOLONU: | don't know which, but--tal ked
about young and smmaller fish, canned tuna, as opposed to
filet or older tuna, that the ol der ones have nore
accunul ati on of nethyl nercury than younger ones and that it

is safe to eat canned tuna and not eat the big one.
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DR. BOLGER: Again, we make sort of a general
statenent that the |onger-lived, larger animls, |ike
shark, swordfish which are on top of the food chain,
accurmul ate methyl mercury. That is all that statenent
referred to.

But, to get down to specifics, |ooking at
i ndi vi dual species, particularly |like walleye or bass or
t hese other species, then | think it becones nore
probl ematic. But that is all we say in our advisory in
that regard. We don't make any nore statenents about size
because when the consumer goes to the marketplace, they buy
a filet, they have no idea what the size of the fish is.

DR. M LLER: Dr. Friedman?

DR. FRI EDMAN: Yesterday night, | canme across
this release fromthe National Acadeny that makes it very
clear that there are lots of uncertainties, that the whole
i ssue depends on know edge about the relationship between
the predictors and the outcones. Actually, we don't know
an awful |ot about that. One needs to |earn about the
process, as far as ages and so forth and i ndividual
differences and regi onal differences.

And here we are haggling over the |evel based on
the best information that is avail able not com ng fromthe
United States, even, nost of it and what cones fromthe

United States is not connected to neurobehavi oral outcones.
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| am asking nyself first whether you are planning on having
this advisory as only a tenporary measure until such tinme,
hopefully shorter in time, at which you will have the data
that is required in order to make accurate estimates.

The second thing that I amthinking about is
whet her, given the fact that there is so nmuch m ssing
i nformati on, whether we shouldn't go with the nost
conservative levels that are esti mated because we j ust
don't know so much

DR. BOLGER: | think that is what we did. W
went with the reference dose in ternms of describing the 8
percent. So that is where we are comng at. You are
tal king about in terms of doing further epidem ol ogi cal
studi es and outcome neasurenents? |s that what you are--

DR. FRI EDVMAN: | am tal ki ng about doi ng
epi dem ol ogi cal studies within the United States and being
able to relate themto neurodevel opnental outcones in young
infants and chil dren.

DR. BOLGER: The two principal investigators who
are in the Faroes study and the Seychelles study, it would
be better that they answer that question. They are doing
t he studies where they are because of the difficulties of
setting up this kind of study.

| believe Gary Myers said they | ooked a nunber of

studies. Dr. Clarkson is in the audi ence now and has spent
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many years | ooking around the world. That is why they
ended up in the Seychelles. But | really defer to them |
mean, | think there was sone effort to try to set up a
study in the U S. but | think there are so many confoundi ng
risk issues at play in any U S. population that trying to
| ook at these very subtle nmeasurenents of neurocognitive
devel opnent, neurol ogi cal devel opnment--the noise is so bad
that | think it would be inpossible.

DR. FRI EDMAN: What do you nean by noise?

DR. BOLGER: The background noise in the
population. If you |l ook at finger tapping and then try to
measure a subtle response in finger tapping, with all the
other risk issues that are at play in that population, it
is very hard to measure a response.

But | would ask them They are the Pls. | am
not. | amjust a user of the information

DR. FRIEDMAN: Their studies stand where they
stand and this is fine. But it seens to ne that, just
based on the release from NAS, that information is not
avai l able. The information that they have already provided
us is not sufficient. | can quote to you. It says,

"Neur odevel opnent al problens are the nost appropriate basis
for setting an exposure limt."

Later on, it says, "However, researchers still

need to understand if there is a precise time during
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devel opment when the brain is nost sensitive to
met hyl mercury and exactly how the chem cal can exert its
effects.”

Later on, it says, "Scientists do not agree on
how to account for some uncertainties such as varying
i ndi vi dual responses to nethyl nmercury exposure and energi ng
health concerns.” And then there is further specification.
"Li kewi se, research should be conducted to gather data on
met hyl mercury exposure in different regions of the United
States in specific populations with high consunption of
fish."

So, if all that information is not available, you
are working with approxinmations, you are working with a | ot
of unknowns, which leads nme to think that, if you don't
know so nuch--you know a |l ot, but you don't know enough, I
woul d go with the npost conservative neasure which, to ne,
means the EPA neasure. But, in addition to that, | think
that, as a citizen, | amnot satisfied with building
estimates and giving advisories based on i nconpl ete data.

| would like to have a comm tnent from soneone,
don't know who that someone would be, or some agency that--
maybe from Congress--that data will be devel oped in the
United States to be able to answer these questions within a
certain time framework. Later on, we will be able to know

for sure
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DR. MLLER: W are going to nove on to the next
one. That is an inportant comment. The problemis that it
is never too clear who has got the noney and the authority
to do this no matter how inportant this is. It is
sonet hing that we can include in our remarks.

Dr. Di ckinson?

DR. DI CKINSON: | just wondered what we know
about both the frequency of fish consunption and the anount
consuned by that top eight percent in the NHANES st udy.

DR. BOLGER: Renmenber Dr. Schober did indicate
that they are trying to get that information but it is
based on recall, how much fish. She did show you sonme
i nformation.

DR. DICKINSON: | renmenber those charts; right.

DR. BOLGER: But there is a |lot of variance

within that data. | couldn't remenber what | ate
yesterday. | don't know how peopl e remenber what they ate
30 days ago.

DR. DICKINSON: | eat tuna every day so | wll
know.

DR. BOLGER: There you go. You are off the
chart.

DR. MLLER: Dr. Shannon?

DR. SHANNON: A quick question. As | |ook at

this table and see that the difference between an assuned
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met hyl mercury concentration of 0.12 and 0.3, a pretty
narrow gap, is the difference between 5 ounces and 13
ounces, it makes nme wonder about the nmethodol ogy here and
how robust these data are.

| don't see standard deviations or confidence
intervals and | even wonder if you started to include
95 percent confidence intervals around these point
estimates, how nuch they would overlap. |Is there really a
difference between 0.12, 0.2 and 0.3. M associ ated
question, which, perhaps, wll answer that, is could you
explain to nme the nethodol ogy of doing these tests because
| don't recall having heard how many fish were sanpl ed.

| believe the analysis. | believe the analysis
is accurate, but I amasking a different question. This is
your table of safe |evels.

DR. BOLGER: This is sinple math. | was asked to
generate a table using the RFD, MRL and the BMDL and t hen,
using a correspondi ng | evel of nmethylnmercury. Then | was
asked to just pick a range of 0.1 to 1.0 and then to
cal cul ate what the correspondi ng granms per week woul d be.
That is all this is.

DR. SHANNON: Right. | guess nmy question was
confusing. But you did also say that 0.2, for exanple,

represents what was the highest top ten; is that right?
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DR. BOLGER: No. | think it goes back to what
M. Spiller was saying. 0.2 is the upper bound of the top
ten. It is the upper bound. The average is, |ike, 0.12.

DR. SHANNON: So that is really the question I am
asking. |Is that nunber--

DR. BOLGER: 0. 12.

DR. SHANNON: Right. Tell us about the data-
coll ection process, the nethodol ogy. How do you know t hat
the 0.2 is the highest top ten?

DR. BOLGER: Do you nean what data did we rely
on?

DR. SHANNON: Ri ght.

DR. BOLGER: We relied primarily on our own data
t hat we have accunul ated over the years that we put--there
are three tables we posted on our website, Table 1, 2 and
3. So that is a conpilation of that data that we have been
generating since the '70's, really and al so relying on data
t hat was generated by NIMS in their survey fromthe '70's
whi ch they published.

DR. DI CKI NSON: Just so you know, that is Tab 22
in the notebook.

DR. M LLER: Ms. Hall oran?

MS. HALLORAN: | have a question that al so
relates to this. In looking at this table that you gave
us, which I found very helpful, it clarified a concern for
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me which relates to the margin of safety that you are
provi ding for people at the extrenes and also | m ght say
peopl e who are sort of unlucky in their fish consunption.

If you look at the end of the table, 1 part per
mllion, you would reach the benchmark dose with just
15 ounces which is awfully close to 12. Now | know you are
working with average figures, so you are saying nostly we
are down at 0.2. But how hard would it be to get 1 part
per mllion in a week, for exanple.

| went and | ooked at your Table 2 and you have,
for the max--you give the ranges and the maxi numis over
1 part per mllion in at |east one sanple for grouper,
tuna, | obster, red snapper, trout fresh water and trout sea
water. So it seens |ike you could easily eat a variety of
fish and, if you had very bad |uck, end up eating--follow
t he FDA advisory and end up eating the benchmark dose with
no margin of safety at all.

So I was wondering if you had thought about that,
if you have information on--you don't have that many
sanples to tell how accurate this range is and how often
you would hit the upper ends of the range. How are you
dealing with this question?

DR. BOLGER: That is in Table 2 you are | ooking
at ?

MS. HALLORAN: Yes.
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DR. BOLGER: The way we get at that is try to
nodel our exposure based on what you find in the
mar ket pl ace because the probability of getting a particul ar
fish is determ ned by what is in the marketplace. Could
one person do what you just said? That is possible, |
presume, to be unlucky, as you say, in that one event.

But | would then say, well, okay, you would have
to do that for nore than just one event. If you were
unl ucky that one week but then the next week you ate a
grouper that have a |l evel way down towards the nean, you
woul d have to get your blood |evel up.

What we are trying to do is nodel exposure based
on what is in the marketplace. Now, there may be sone
mar kets on a regional basis where people's dietary habits
are different fromthe normthat you see in the U S. But
that is where we try to say, well, we need to rely on the
| ocal public-health official because they are there, they
have that kind of information in ternms of dietary habits

that we don't have.

| could come up with sonme scenario but | don't
know how | could support it. It would just be a scenario
with no basis in reality that | could establish.

MS. HALLORAN: But don't you think there shoul d
be, perhaps, nore of a margin of safety so that you are not

bunpi ng right up against that benchmark dose in your advice
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in the case of data that you know of stuff that exists in
t he mar ket pl ace and you really don't know how frequently it
is there?

DR. BOLGER: How frequently it is there, | do
know. | have data on what is in the marketplace. G ouper
is not even--I think it is in the top twenty so it is found
infrequently. So, in terms of exposure, the |ikelihood
t hat sonebody woul d consune grouper on an ongoing basis is
very renote and, therefore, it is highly unlikely they
woul d do what you just said they would do.

| can't say with absolute certainty that one
person couldn't do that. Yes; that is possible. A person
could do that. But, in ternms of this data, no. It tells
me in ternms of consunption information. That is a renote
event. That is the best answer | can give you right now.
Again, this is a very sinplistic presentation that we were
asked to put together, just to try to give people a sense
of proportion and relationship here. This was not ny idea.
| was up until 10:00 doing this. | could have been doi ng
ot her t hi ngs.

DR. M LLER: Dr. Fischer?

DR. FI SCHER: Just to follow up on the | ast
guestion by Jean Halloran. M chael, can you tell us what
percent age of the population you are trying to protect? 1Is

it 90, 95, 99, 99.9 or just what is it? |In your m nd, when
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you are doi ng your work, how do you feel? What are you
trying to do? 1Isn't this a tough one?

DR. BOLGER: Yes; you know better. Wy did you
ask it? 1Is this a general question?

DR. FISCHER: It is a general question, but
pertaining to this project.

DR. BOLGER: | amnot sure it is pertinent to
this project. | think what we are trying to focus on is
that 8 percent. W are trying to get the 8 percent in
NHANES. We are trying to get them bel ow the reference
dose. That is what we are trying to do here, to step and
ask about the percentile that--and that is a policy issue.
You are trying to protect the 90th, the 95th, the 98th, the
99t h.

That was not really sonething that we actually

considered. We are looking at trying to get these wonen

below that level. So it is a different approach. |[|f you
are asking ne about food additives, well, that is another
issue. But | amnot tal king about a food additive here,

the 90th percentile that canme up the other day.
| don't want to get off track because | think
what we are trying to do is the 8 percent from NHANES.
DR. M LLER: Dr. MBride?
DR. McBRIDE: | have two questions. One is

pretty basic. What does it mean by an action level? W
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have heard 1 part per mllion in fish is an action |evel.
VWhat action is taken?

DR. BOLGER: It is a long story. Basically,
sinply put, it is an advisory. It is not binding on the
FDA. It is not binding on industry. It has no |egal
authority other than by itself.

DR. McBRIDE: So it is sort of a red flag that
this is a high |level?

DR. BOLGER:  Yes.

DR. McBRIDE: My second question relates to--we
have heard varying things and you have addressed this a
little bit but I wonder if we could have even nore
clarification that FDA isn't any | onger surveying fish
content, it is still surveying fish content. Could you
tell us what FDA is doing on an ongoi ng basis?

DR. BOLGER: As | nentioned, we are doi ng total
di et and have never stopped doing total diet and
met hyl mercury is in the total diet and we | ook at the top
four species in there. So that has never stopped.

DR. McBRI DE: What do you nean by you are doing
total diet?

DR. BOLGER: Oh; I'msorry. Total diet study is
an annual mar ket basket that is done every year. W sanple
froma variety of foods. It is primarily geared to

pestici des but we have sone environnmental contam nants
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there. So we collect marketbasket sanples from four
different areas in the country, once every quarter, froma
different area, to try to get an overall picture of what is
in the US. diet which is a very difficult thing to do.

But, with fish, it is alittle easier, because,
again, there are four fish that really dom nate the nmarket
so we have themin there. Then there is the issue of other
species. W had been generating sonme data over the years
but | asked the question, what are we doing, where are we
going with this, what is our approach here, what is our
strategy.

So we stopped to | ook at what we have been
generating up until that time. At the sane tine we were
doing the advisory and that is why we generated these three
tables. So Table 3 is those species in which we don't have
a | ot of data because we are out there getting sanples and
nobody had actually synthesized it altogether to figure
out, well, did we have enough of this species, enough of
t hat species, where did we need to put our resources.

So we have issued a new assignnment just within
the last nonth to go out and get nore sanples, nore
numbers, anal yses of nethylmercury in the species in Table
3. That is our ongoing surveillance nonitoring program in

addition to total diet.
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DR. McBRIDE: One nore question. This may be too
particul ar a question to answer but, since tunafish is of
interest, in canned tunafish, we gave us the nmean, | think,
and the range. Can you tell us what maybe the 95th
percentile--1 mean, the range, obviously, is the outlier,
includes the outlier.

DR. BOLGER Going back to that '93 data, | think
t he upper bound was 0.4 for canned tuna. 0.4. Al bacore is
slightly higher.

DR McBRIDE: On your Table 2, it is up to 1.3 at
the upper bound, if | amreading the table right. No; I'm
sorry--well, 1.3 in fresh but it is 0.75 in canned.

DR. BOLGER: Right; but we have nore data in
there. | was just going back to that survey. Do we have
t he range there?

MS. HALLORAN: Fresh tuna is 1.3 at the top and
the canned top is 0.75.

DR. BOLGER: (Okay. That is the conpilation of
dat a.

DR. McBRIDE: Do you have any idea, within that,
where the 95th percentile or sonmething |ike that is?

DR. BOLGER: O f the top of ny head, no. It is
going to be around 0.5 sonething, | would imgine, 90th

percentile. | would have to | ook at the distribution, if
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it is normal or log normal. But it would be around that
l evel .

DR. M LLER: Dr. Nordgren?

DR. NORDGREN: Dr. Richard Nordgren. M concern
about a |l ot of the things that are done--1 | ook at the New
Hanmpshire things for pregnant wonen which are using your

advi sory, but the average physician in our state, and | can

attest the average patient in our state, will say, "Well
two or three cans of tuna. Geat. | will go and eat
t hat." But then they will go out Saturday afternoon and

go fishing. So | think we have to carefully consider the

ef fect of advisories where they are. Sone states | think

are very good. | don't want to make this a rhetorica
gquestion but | guess ny concern is the reason the studies
are not done in this country, | believe, is that we can't

find an area where there aren't so many confoundi ng dat a.
That is the message | think | have heard today from both
primary investigators.

Maybe Dr. Cl arkson could conmment on that. |
haven't seen himfor years. | don't know if | recognize
hi m anynore. |'m sure he doesn't recogni ze ne.

But | guess ny nmin concern is the human organi sm
is subjected, and especially the brain is subjected, to a
| ot of things. The reason we can't do these good studies

in the United States is there are so nmany confoundi ng
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t hi ngs. The concern about the second-hit effect, a patient
t hat has devel oped some problemw th nmercury, then | ater
gets an encephalitis, or, in our state, drives his
notorcycle off a cliff.

You can't answer those questions, | don't think,
but this is one of the concerns | have. So |I look at the
best possible scenario, the worst possible scenario. And I
| ook at the worst, worst possible scenario, which is a
child that has been affected and then has a second or third
insult. | see those people in ny popul ati on every day.

DR. BOLGER: Again, | would defer to the
principal investigators. | believe Dr. Grandjean is
attenpting to set up a study down in Al abama but he is the
one you have to ask. He is the one down there trying to do
it.

DR. MLLER: W are going to have to nove on.

O herwi se, we will be doing this when people are running
for buses and we can't do that.

Dr. Friedman, you had one nobre question?

DR. FRIEDVMAN: It is related to what was just
said, the confounding effects. | think there are
statistical methods that naeke it possible to separate--it
is not that | think; | know that there are statistical
met hods that allow you to estimte the effects due to one

variable controlling for all others if you neasure them
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The question is have people neasure them and the
extent to which we know about the possibility that |evels
bel ow t he ones that are considered unsafe may be unsafe in
conbi nati on with other agents. W haven't tal ked nmuch
about it. | don't think there is an answer, but | think it
is something that needs to be on our mnd in ternms of
wanting the advisory to be as conservative as possible.

DR. MLLER: As far as we know, EPA is in the
process of trying to devel op nodels that all ow conbi nation
of toxic substances, but, nevertheless, |I think we have to
consider it within the context of what data is avail able
now. | think we all recognize that there is a |ot nore
i nformati on we need but the reconmmendati ons we nmake have to
be couched in the terns of what is available at this nonent
and not--because | don't think FDA wants to nor does this
commttee want to delay until the data is in. |If that is
t he case, we have got a | ong way.

| amgoing to call this part to an end. Kathy
wants to nake a statenent and then | am going to ask--

MS. DeROEVER: Questions were raised about
i nternational advisories. M. Spiller was going to nake a
brief presentation on the docunment being passed out now.
But | think, at the nonent, given the commttee' s tinme
constraints, we will let the docunment speak for itself

unl ess there are any very specific questions.
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DR. MLLER | amgoing to call a break. Fifteen
m nut es, please.

[ Break. ]

DR. MLLER: We now turn away fromthe great fun
of closely questioning our speakers to the point where we,
oursel ves, have to begin making sonme decisions. As | told
you yesterday, we are going to spend sone tinme clarifying
sonme of the issues in three areas; toxicology, consunption
and conmuni cati on.

| have asked three of our colleagues to |ead
t hose discussions. Let me nmake just a couple of conments.
Let's try and keep the discussion as focused as possible
because we have got to nmake up sone tine. | realize that
time is not the single nost inportant thing but, with
peopl e | eaving to make planes, it becones a determ ning
factor.

Also, | realize that a lot of things, fromthe
scientific point of view, are nore fun than others. But we
have got to focus on the questions that the agency asked us
to deal with. | don't think that, as interesting as it
was, a rediscussion of the Faroes versus Seychelles wll
take us nmuch nore down the road to where we want to go.

So let me turn to Dr. Fisher who will |ead the
di scussion on the toxicology data portion of this. As I

sai d, please keep our questions focused on things that wll
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help us in com ng to whatever concl usions or
recomrendati ons we are going to make in ternms of the
gquestions that have been asked.

Toxi col ogi cal Data Di scussion

DR. FI SCHER: What is toxicology and what is
sonething else mght be a little confused, but I think it
m ght not be a bad idea for us to think about the
t oxi col ogy of nethylnmercury and to make conments or raise
guestions that are inportant relative to exposure to
met hyl mercury via fish consunption.

So | just wote a few things down that m ght help
to start the discussion but I think if anyone feels that
there is an inportant or necessary feature of nethyl nercury
toxicity that we need to bring up in relation to our task,
pl ease do so.

| think it is fair to start off by saying
met hyl mercury toxicity is under study at this time
relatively intensively, | would say. It certainly has been
studies a lot in the past so we know quite a bit about
met hyl mercury toxicity.

Dr. Bol ger has summari zed sonme of the toxicity,
some of the nost inportant parts of the toxicity, for us, |
think, in his presentation and in the docunents that he has
provided. But | think some factors in the toxicity we

don't know nmuch about at this point. | think the
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mechani sm the nol ecul ar mechani sm or bi ochem cal mechani sm
by which it causes alterations in the nervous system or
devel opnent of the nervous system are not well known at
this time although they are under investigation.

Whether it has to do with alterations of cal cium
homeostasis in neurons, particularly granule cells of the
brain, seens to be possible because of data obtained in
| aboratory-ani mal studies. | know Dr. Bill Acheson at
M chigan State and others believe that the granule cells
are a primary target sinply because, in experinents in
vitro in isolated granule cell versus other types of
neurons, granule cells were particularly susceptible and
sensitive.

But the question is will the know edge of
mechani sns help us with the kinds of decisions we are
trying to make today. | think it would help sone but, in
my opinion, it doesn't get us out of making a decision
today regarding relatively safe | evels of nethylnmercury.

Anot her thing we don't know rmuch about is
modi fiers of the toxicity of nmethylmercury. Sel enium cones
to mnd but, in fact, we probably don't know nuch about
ot her factors, maybe in the diet, that can nodify the
toxicity of methyl nercury.

One thing, of course, that cones to m nd and very

relevant is PCBs and how they interact with nethyl mercury
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as particularly inmportant because of the Faroe Island data,
of course. Sone studies are underway around the country
regarding the toxicity of nmethylmercury in conbination with
PCBs. These studies are going on--well, | amnot sure |
know of all the places they are going on but | know one,
for one, that Rich Seigel is doing experinments in
| aboratory animals and in vitro studies with isolated nerve
cells, granule cells, looking at the conbi nati on of
met hyl mercury and PCBs to see if they are interactive.

He has published two papers so far which
indicates that there seens to be a synergi sm between
met hyl mercury and PCBs. The way he neasures this is he
| ooks at two different things. He |ooks at the rel ease of
dopam ne fromisolated brain tissue in response to
met hyl mercury exposure and PCBs and each of things al one,
PCBs al one and net hyl mercury al one, and finds that, at
exposures of nethyl mercury where he sees no effect on the
rel ease of dopamne, if he adds PCBs to the nethyl mercury,
he sees a great response or a |larger response on the
dopam ne.

So the presence of PCBs seens to be augnenting
the activity of methylmercury to rel ease dopam ne from
nerve cells, dopam ne being, of course, a key neura

transmtter.
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He al so has | ooked at calcium intracellular
calcium in granule cells and finds the sane thing, that
when he puts PCBs and net hyl mercury together, the
met hyl mer cury-i nduced rel ease to nethyl mercury-induced
increase in free calciumin the cell, which is a trigger
for many cellul ar events, increases.

So these are two inportant pieces of information,
| think, that | ead us--just a beginning--that [eads us to
begin to think that naybe there is sone interaction between
t hose two chem cals that increases the toxicity of one or
t he ot her.

| asked hi m whet her he thinks nmethylnercury is
increasing the toxicity of PCBs because PCBs do the sane
thing as nethylnmercury in the systens he is using. They
af fect dopam ne rel ease and they also affect calcium free
calcium in cells.

| asked hi m whether the effect is due to
met hyl mercury or PCBs. He has no idea at this point. He
doesn't know which chem cal is augnmenting the activity of
the other chemcal. He hasn't been able to sort that out
yet but there does seemto be this interaction.

But these are in isolated tissues, in isolated
cells, at higher concentrations of PCBs that you al ways
tend to use in in vitro experinents. So the relevance to

what we are thinking about is a huge junp. There is a huge
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

jump in trying to think about this in relation to what is
going on in vivo and in the human, again.

So that is where we are with those nodifiers.

| have got sonme other things witten down here
that | think are relevant. W don't know, and we tal ked a
l[ittle bit about this--1 think the evidence, the data,
relative to when is the critical w ndow during devel opnent
at which alteration by nethyl nercury takes pl ace.

We really, | think, haven't clarified this
sufficiently. W think it nust be later in gestation
rather than earlier. But | think the studies that have
been done really are not sufficient for us to be very
certain about that.

So we suspect, | think, that it is later effects.
The nore subtle effects we are | ooking at, probably it
makes nmore sense to think that they occur later in
devel opnent rather than earlier. Earlier, there would be
gross alterations in the brain. One would think that
woul dn't be very subtle. But these effects, certainly,
must be subtle of the | ower exposures that we are | ooking
at and the effects that we presumably see.

| think we don't know whether there is a
threshold for the effects of nmethylnmercury. Dr. Clarkson
is here and, if | am m sspeaking, | hope he will certainly

clarify things for us.
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| think methylmercury and | ead probably share
this problemof not having a threshold. | think there nust
be a threshold for the detectability of the effects of
met hyl mercury as, perhaps, there is for |ead although we
haven't really seen it with lead yet. But it is entirely
possi ble that there isn't a threshold, meaning that there
is sonme effect probably not good of very, very low | evels
of methylmercury as there is, perhaps, with |ead.

If that is the case, and this is what | often
tell my students, these things may be attenuators of human
abilities that we just have to live with. It really
woul dn't be any different than poverty or disease or other
attenuators of human ability. | think we have to think of
it, perhaps, in that way eventually.

| am not saying that there is no threshold. | am
saying that the possibility should be thought about.

| firmy believe, as a person who makes
measurenents and relies on interpreting data fromthose
measurenents, when it cones to exposure to methyl mercury
via fish consunption or any other way that we ought to be
t hi nki ng about neasuring that exposure in the nost direct
way we can and that would be to neasure methyl mercury
exposure in humans.

Even if we have to take noney away from neasuring

met hyl mercury in fish, I think we ought to do that. |
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think we ought to do that and we ought to start nmeasuring
it in the human popul ation in an organized manner. It is
sort of silly to guess what exposure is based upon fish
consunption and so on when, in fact, we can get a much
better idea of what it actually is by doing--ny favorite is
hai r anal ysi s.

Somebody told nme the other day, yesterday, it
was, that he thought | should start in M chigan by getting
the state to nonitor methylmercury or nmercury in hair the
sane way we neasure blood lead. | think that is a good
i dea.
|"d |l ove to see M chigan do that.

It is perhaps going to be done in Al aska, we
heard. That is to be applauded. So | think we ought to
stop nessing around and start neasuring exposure directly.
Then we don't have to worry about ounces of fish in
tunafi sh cans, and so on.

| am not even going to talk about RfD and MRLs
and BMDLs and all that business. W have discussed that
enough but that toxicology certainly is inportant.

Finally, I will stop and ask others to contribute
by saying that no matter how nuch nethyl nmercury is in the
hair of the nother or in the blood and the cord bl ood or
even in the blood of the infant, we still haven't an idea

about what the concentration is at the target. Just
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because nmethyl mercury | evels seemto be higher in fetal
bl ood and in maternal bl ood doesn't mean we know what at
concentration is at the target.

So when we think about fetal blood or materi al
bl ood or material hair, we have got to keep renmenbering
that no matter whether we know those val ues or not, we
still don't know the target concentration. So all of these
ot her nmeasurenments we are naking are indirect, in a way,
fromwhere we would really like to know what the
concentrati on-response relationship is. W probably never
will knowthis, folks. So | realize that we have got to do
the next-best thing. So | amgetting back to measuri ng.

So | am asking for other comments fromthose who
want to tal k about the toxicological aspects.

DR. HOTCHKI SS: Very briefly, this commttee's
role, at least as | understand it, is to advise FDA.
Scientific commttees, in nmy twenty-sone years of
experience in doing these, always make--you can al ways
count on one recommendation; that is, that we need better
data, a rather self-serving recomendati on.

But the comm ttee nust understand that the Food
and Drug Admi nistration lives in a real world at which they
are under statute required to make deci sions based on the
best avail able data they have at the tinme. | think,

particularly germane to this, is--at least, | agree and |
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haven't heard anything that would convince ne that it is
known whether or not there is a threshold for

met hyl mercury, in that situation, | think that FDA's
position has to be that there is not a threshold unl ess
that data to the contrary is presented to them or

toxi cology to the contrary.

G ven that uncertainty and sone of the other
uncertainties, then |I think FDA's position has to be to
reduce exposure to the | owest possible |evel while
recogni zing that they cannot ban fish or other products
fromthe market, that they have beneficial roles. So I
think our role is, given the uncertainties, what is our
best advice to the agency now and, certainly, part of that
advice is to gather this kind of information.

But, still, a decision has to be nade by FDA with
the data that is currently avail abl e.

DR. MLLER: Can | rephrase that a little bit?
It seens to ne that, in this term one of the questions we
need to ask ourselves is are there any other aspects of the
t oxi col ogy that we believe FDA has not considered in
establishing its advisory.

| think the debate over whether the RfDs or any
of the other nunmbers is really a technical debate. The
fact of the matter is that the variation and the

uncertainty in all of these is that all of these are
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reasonably conservative. But does it have to be even nore
conservative, | think, is the question. Does toxicology
tell us that we really have to be even nore conservative
and, if so, what data would we use in order to reach that
nore conservative position?

DR. SHANNON: One aspect of the toxicology that |
t hink hasn't been sufficiently addressed even in the
cal cul ation of the reference dose--1 | ooked at the
nonograph to be certain--was this issue of how confortable
we can feel that a cord-blood nercury correlates to a
mat er nal bl ood nercury.

The way the material has been presented to us, it
is along the assunption of a 1-to-1 correspondence. |
think there is a very significant knowl edge gap there in
knowi ng whether or not it is truly a 1-to-1 correspondence
and if, as | suggested yesterday from what | have heard,
that the cord-blood nercury is going to tend to be 50
percent higher than the maternal blood nmercury, then we
need to know that and we need to adjust what we think the
safe level of maternal blood nercury is.

So | see that as an inportant know edge gap that
really needs to be addressed in sone way, shape or form and
consi dered very, very fundanental to what it is that we are
here to try to acconpli sh.

DR. M LLER: Dr. Aposhi an.
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DR. APCSHI AN: | never thought | would bring up a
cliché, which | amgoing to do in a few mnutes. | was on
the NRC conmttee for arsenic as well as the NRC commttee
for mercury, methylmercury. | nust say that one of the
results of the arsenic commttee, or one of the
recommendations of the arsenic commttee that was quickly
foll owed was that we don't have enough information on
certain aspects of human arsenic toxicology in the United
St at es.

| must give the EPA credit that, within one year
or a year and a half of the NRC report, $3 nmillion was
i mmedi ately avail able on a conpetitive-grant basis to do
the study. | would like to see--as Dr. Fischer said, we
need information. | would Iike to have the FDA think about
supporting such research grants. That is a cliché. |
apol ogi ze for it, but there isn't enough noney avail abl e
for it.

The other point | would Iike to make as a
toxi cologist is methylmercury is not alone as far as human
exposure to nercury is concerned. W certainly have
mentioned that the mercury fromamal gans is still a major
source of exposure. There are small anmpunts of nmercury in
food and other sources and it is very difficult to
separate--Dr. Clarkson and | were tal king about this--the

t oxi col ogy of what happens in the brain as far as the
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met hyl mercury conversion to inorganic nercury and the
anmount of inorganic mercury or elenmental mercury comng to
t he brain.

| think no one in this committee woul d argue that
met hyl mercury is toxic. | don't think anyone on the
comm ttee would argue or question that pregnant wonen,
wormren of chil dbearing age, young children, should be
protected. The crucial question is what is, perhaps we
shoul d say, the threshold, what is the dose that we are
concerned about.

Unfortunately, no one knows what that dose is.
Unfortunately, you are going to have to make a deci sion
wi t hout know ng what that crucial dose is. However, | do
want to rem nd you that you are tal king not about
| aboratory animals, now. You are tal king about human
bei ngs. You are tal king about wonen of chil dbearing age.
You are tal king about children who have a devel opi ng brain
even after they are born.

| would like to urge you to consider the
ram fications to the future children. | would Iike to urge
you to be conservative. Now, different people have
different definitions of the word "conservative.” | would
just like you to be careful. | think that there is no

gquestion that both Dr. Clarkson and Dr. Grandjean have
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shown in all their studies--1 amnot just talking about the
Seychel l es or the Faroe Islands.

There is no question about the toxicity of
met hyl mercury. There is no question methyl mercury comes
fromfish. No one has said that we should not eat fish
The big question is how are we going to informthe pregnant
wonen, how are we going to informthe wonen of chil dbearing
age as to what or how nmuch fish they should eat.

DR. M LLER: Dr. Dwyer?

DR. DWER: | am not a toxicologist nor a
neurol ogi st so--nmy betters haven't asked it and I wll
just ask it. | am puzzled by the focus on the third-
trinmester effects. If it is a heavy netal and it is |ike
| ead, you would assune that there m ght be sone effects
earlier on or other fetopathy other than this one. It is a
guesti on.

DR. FISCHER: | guess | brought it up because the
reconmmendation usually is we need to reduce exposure on
young wonmen of childbearing age. |If you consider the
benefits of fish consunption on the individual and,
per haps, even, sone benefit comng in devel opnent, if you
consider the risk and the benefits, then to have young
wormren who are not pregnant or are about to get pregnant not
eat fish, which has sonme beneficial effect, it m ght be not

the right advice.
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| f we knew exactly when the w ndow was, we coul d
restrict consunption and bl ood | evels during that period of
time, getting the benefit of fish consunption at a period
that they are not so susceptible. So all I amthinking
about is the wi ndow and when it is there. | don't think we
really know.

DR. DWER: | amfairly well aware of the
research by EPA on DHA. | haven't looked at it for three
years, but Sangi ovanni and several others and | did a
met aanal ysis of that. | amnot sure that | amas convi nced
that this is absolutely an essential thing. | think there
are other ways of getting.

| am just concerned about these other early
effects. Are there any? O are the neurol ogists and

t oxi col ogi sts worried about effects in the first trinester

as well.

DR. M LLER: Johanna, if the advisory covers
wonmen of childbearing age, it will cover that issue as
well. While it is inportant to know whet her that response

is nore sensitive than the response devel opnent--but that
is an issue you don't know. So, for the nonent, using the
endpoi nt and applying it to wonen of chil dbearing age, you
are going to cover all three trinesters.

Dr. Friedman?
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DR. FRIEDMAN: Dr. Fischer said sonething very
i nteresting about the fact that we have to live with a | ot
of ill effects on the devel opnent of children--for exanple,
the effects of poverty--which made ne think about the
possibility of looking in the Faroe |Island study at the
relative effect size of the nethylnmercury conpared to
poverty, if there is enough variability in the society, or
maybe maternal education or sonething |like that so that we
get a feel for what it means to have those significant
results that exist there.

When the results are statistically significant,
you don't know if they are clinically significant, really.
And al so you don't know how they sit relative to other
effects. So this would be sonething that would give life
to what we are tal king about.

DR.  ACHOLONU: Dr. Fisher, this my be a m nor
poi nt but when you are tal king about the synergi sm between
the PCBs and net hyl mercury, what came to nmy m nd was the
PAHs, the pol yaronmatic hydrocarbons.

I n M ssissippi, we have done sedi nent anal ysis of
wat er, |ake and river, and we know we have benthos |ike
clams, shrinp, crabs and the rest of it. They have a
possibility of taking in some of the PAHs which are
detrinmental to health. Has anybody done any work on the

PAHs because we have tal king about the PCBs.
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DR. FI SCHER: There has been sonme work on that.
PCBs are m xtures as they are in the environnment. They are
a mxture of a lot of different congeners of the PCB
nol ecule. There are two classes of PCBs. One are the
di oxi n-1i ke PCBs and the others are the non-dioxin-Iike
PCBs. The chem cal structure of the congener is involved
in producing either dioxin-like activity or other activity.

It turns out that the non-dioxin-like PCBs are
those that are active in altering calcium and dopam ne
rel ease and so on. So these non-dioxin-like congeners of
PCBs are probably causing the neurotoxicity.

PAHs are dioxin-like. W have |ooked at this in
a prelimnary way and can't find any effects on cal ci um and
so on simlar to what we see fromthe non-dioxin-Ilike PCBs.
So | think nmaybe PAHs are not of as nmuch concern as PCBs of
t he non-di oxin type.

DR. MLLER: VWhile it is probably highly likely
that a nunmber of factors may be acting sinultaneously to do
this, I think, for the purposes of our discussion, it would
be prudent for us to consider all of the effects that we
are | ooking at as being associated with methyl mercury
unl ess we have sone other way of quantifying that effect.

| am not trying to downgrade the inportance of
this. | amjust trying to say within the context--1 am

trying to focus on what we have to do. | think that
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assunption is the one we ought to make, that all of the
effects that we are tal king about cone from nmet hyl mercury
and, until denonstrated otherwi se, that is, | think, the
assunmption that the regul atory agenci es ought to make for
this. | would suggest that.

Ms. Hal |l oran?

MS. HALLORAN: The FDA advi sory addresses just
pregnant wonen and wonmen of chil dbearing age. The
W sconsin advisory and others al so address children or
young children. | wonder, based on the toxicol ogy, what we
know about that and whether we think the FDA advisory
shoul d be extended to young chil dren.

DR. FISCHER: | will answer quickly and say that
| think it is reasonable to extrapolate from what we know
to this situation, nmethylnmercury in young children, to the
poi nt where we should be concerned about young children. |
can't renenber the exact wording of FDA's advisory. Do
they specifically exclude young children?

PARTI CI PANT: No; they say that this should apply
to nursing nothers and young chil dren, also.

DR. FISCHER: So we are okay there. | think that
is very reasonabl e.

DR. APOSHI AN: | would just like to agree with
Dr. Fischer. | would like to just point out an axi omthat

we use in teaching toxicology, and that is, children are
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not small adults. The netabolismof children is quite
different and they should be considered, as the NIH now
does consider themto be, individual different biological
speci nens than an adult. | think it is very inportant for
us to renmenber that.

DR. MLLER That is like the other one we use in
toxi cology; man is not just a large rat, except in
personality. [Laughter.]

Dr. MBride?

DR. McBRIDE: | amstruck with the fact, of
course, we have to live with sonme uncertainty and nore data
woul d be great. Anongst the uncertainties that | also feel
are there are the whole issue of maternal levels in a
pregnant woman versus bl ood | evel s--we know that the
mot her' s bl ood | evel goes up a lot nore than her wei ght--
sorry; her blood volune goes up nore than her weight.

That may or may not offset what you were
concerned about or maybe there is sonme other factor, maybe
because of varying proteins or sonething. So that is
anot her thing we don't know.

The other thing | think we don't know, it hasn't
been within the scope for us to hear about, but there are
some allusions to, is the beneficial effects of DHA and so
on and when is the window for that. Unfortunately, this is

not like | ead or alcohol where it is easy to say don't have
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any exposure for X ampunt of time. This is a substance
that conmes packaged with sonme things that may be very--
well, that we know, in sone situations, are very good. So
our task is even harder

DR. MLLER: It nakes the advisory that much
harder to do.

Dr. Nordgren?

DR. NORDGREN: | need the help of our
t oxi col ogists. W are tal king about the devel opi ng brain,
but one piece of data that | am concerned about is is the
sanpling of the intake of the fish adequate to conme out
with an advisory like this.

There is input. There is output. Things go into
the body. A pregnant wonen is also a different physiologic
Situation than a newborn, a fetus or a child. But | am
concerned about--1 see, that was presented yesterday, in
ki ng mackerel with a | arge sanple of the range going from
0.2, | believe, to 2.5 parts per mllion. That was ny
recol | ection.

Do we see this trenendous variation in other fish
by site location? | know the Al aska data suggests that it
is different for many of these fish and where they are at.
The W sconsin presentation was excel |l ent about not
commercial fish but are we absolutely convinced that the

consunption data on what | think are inadequate sanpling is
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sonet hi ng we can base an advisory on? That is the question
| am aski ng.

DR. APCSHI AN: Can | just say, as a person who,
for the |ast two weeks, has thought nothing | ess--the ngjor
concern has been reading the material that has been sent to
me and ny dear wife who is a superb assistant of m ne has
gone to the library. W have an Ag school with a
tremendous anount of--we have one of the best libraries in
the country. | think we are in the top ten of university
i braries.

The inmpression | have, and | think your question
is a very good one, is that the sanpling has not been
adequate, that the FDA does not have enough noney and has
not gone out and sanpled. The FDA, as | understand it,
because of the lack of funds, depends on information that
is given to them by the industry.

For example, | was inpressed when | tal ked to--1
think he is the President of the Anmerican Tuna Associ ati on.
He told ne that every batch of canned tuna is analyzed for
met hyl mercury. But | would |like to know what happens to
that data. | don't think the FDA has the accunul ated data
of the Anmerican Tuna Association for the anmount of
met hyl mercury in their various fishes.

| think your point is a very, very good one, to

question the amount and quality of the data that is
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avai |l able. However, regardless of that, we all know that
met hyl mercury is toxic. | certainly would not want to say,
because we don't have the data, we are not going to warn
pregnant wonmen and wonen of chil dbearing age. | amsure no
one on the commttee would want to do that.

However, we still have to come to a decision on
how we are going to convey to the future nothers of our
country and the future children, how are we going to convey
to theminformation so that they will be able to make a
decision on their own. | don't think that informtion, at
the present tine, is available to the FDA nor to this
comm ttee.

DR. M LLER: You nean how to deliver that
nmessage”?

DR, APCSHI AN: | think the point was nmade how can
we deliver a nessage when we don't have adequate data. |
think that was your point; isn't that correct?

DR. NORDGREN: My concern is are we making
deci sions on the basis--1 have been thrashing with this for
days and weeks, but we are naki ng deci sions on sone
excel l ent studies in other popul ation bases. But then |
| ook here and we are seeing the discrepancy from vari ous--
and | amtrying to listen to all of them

Ot her peopl e have done sanpling in various areas

of fish that show a wide variation in | evels. As a
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toxi cologist--1 don't know. W talk about conputer garbage
in and garbage out. An advisory when we don't even--do we
really know this is something we can base our
recommendations to when the |evel of variation we are
seeing in other studies where there are |arger sanples, at
| east that | have been presented with, is nmuch w der than
what the FDA--to ny inpression. | just haven't had tine to
study this issue but | amvery concerned about this part of
things and I am very concerned about the conmmunication

t hen, what happens afterwards, which is ny biggest concern.

DR. MLLER  The bottomline, though, is that the
FDA has to do sonmething. | amreasonably certain that they
woul d | ove to have a | ot nore data, too, or they wouldn't
be in these argunents, otherw se. So they have got to
sonet hi ng and they have got to do sonmething within the data
that they have. As Dr. Aposhian says, | don't think anyone
argues that the effect is there, and the effect occurs at
relatively low |l evels. VWhere that |evel is, nobody knows.
And that you have to work with the data you have got.

That is one of the problens of being in a
regul at ory agency where even a decision not to do sonething
has to be defended. That can't be done.

DR. HOTCHKI SS: Joe Hotchkiss. Qur |earned

chairman is absolutely right in raising the issue of are
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there parts of toxicol ogical data which, perhaps, have not
been considered or should be considered in greater detail.

A couple of facts. It seens to me we are talking
about a neurotoxin here. No one disputes that. W are
tal ki ng about particularly toxic effects on devel opment,
neur ol ogi cal devel opnent. | amnot a neurologist. | amon
shaky ground here, but my understanding is that that
devel opnent does not stop at the tine of birth.

It is clear that methyl mercury occurs in breast
m | k al though at apparently |ower |evels than serum | evels.
So you have a devel oping nervous systemin an infant who,
if they follow guidelines, are going to get 100 percent of
their dietary intake frombreast mlk for a significant
portion of their devel opnent.

One wonders, if you are going to expand the
advisory, if you would expand that to | actating wonen.

DR. MLLER: That is still women of chil dbearing
age. They are still being covered.

Ms. Hal |l oran?

MS. HALLORAN: | amsorry to return to the point
about children. Maybe | amreally blind but I am I ooking
at the consunmer advisory for March 2001 in Tab 20 and |
don't find anything about children in there.

DR. DICKINSON: The last line on the first page.
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MS. HALLORAN: In young children not to eat these
fish. So then what about the 12 ounces? Is that in there?
My concern here is that if the whole thing applies also to
children, then there ought to be appropriate advice rel ated
to the small er body weight of children, so that the 12-
ounce restriction for a small child m ght be a 6-ounce
restriction. Thank you.

DR. M LLER: Dr. Shannon?

DR. SHANNON: | was just going to make a comment
t hat goes back to what Dr. Nordgren says. One thing, and
you, Dr. MIller, even, said that the data we have is the
data we have. | think an issue here is not the data that
FDA has but the way they presented it. What | mean is that
any good scientist, when they hear about sanpling
estimates, want to know how confident you are that that
sanpling represents an entire popul ation.

The general way one does that is to hear the
point estimte with some surrounding confidence intervals.
| don't renenber, in any of the three days, ever hearing,
for exanple, in the case of tuna, and hearing what the
averages were, what the 95 percent confidence bounds were
around those estimates which | think we kind of need to
know.

DR. MLLER: | agree. | am not debating that.

There are two i ssues here. One is the recomendati ons that
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we make to the agency. One of the questions to deal with
is the question of nmonitoring. It seens to ne that this
comm ttee can make recommendations for substanti al
increases in nonitoring for the purposes of determ ning
what the appropriate statistics are.

On the other hand, does this agency not do
anything while it is collecting that data?

DR. SHANNON: They have the data. They chose not
to present it to us in that fashion

DR. MLLER | think what isn't clear is how nuch
data they actual ly have.

DR. SHANNON: |If they have provided us nmeans, and
t hey have sanple sizes, you should be able to come up with
sone neasures of central tendency and confidence intervals
around that; right?

DR. MLLER: That's true.

DR. SHANNON: We never got that.

DR. M LLER: So what do you suggest?

DR. SHANNON: It certainly would have been nice
to have heard that over the last three days.

DR. M LLER: That's true, but, given the fact
t hat we haven't, then what?

DR. SHANNON: It makes our job tougher, doesn't

it?
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DR. M LLER: That is why we get paid all this
noney.

Dr. Bolger? This will be the |Iast comment. W
are going to have to break for |lunch because lunch is going
to be on the table an noonti ne.

DR. BOLGER: \What | can do, because you brought
this up before, is refer you to the tables where we do
provide, | believe--and, again, | haven't looked at it in a
whi | e--the ranges of residue data that we have found.

DR. SHANNON: If you are referring to the '93
article--

DR. BOLGER: No, no, no, no. | amtalking about
t he tables on our webpage. W do give you the nean, or
average, and the range, |ower bound and upper bound. W
didn't present it as a distributional analysis, 95 percent,
90 percent. We could do that. That is a recommendati on
you coul d nake.

DR. MLLER | amgoing to adjourn for the
monment. | don't knowif it is going to be possible, but if
you can get back here in 45 m nutes because we still
haven't gotten through the other issues and we haven't
gotten to the--1 am going to nake a proposal about how we
m ght approach dealing with the questions that m ght be a

little nore efficient.
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[ Wher eupon, at 12 o'clock p.m,

were recessed to be resuned at 12:45 p.m]]

t he proceedi ngs
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AFTERNOON PROCEEDI NGS
[12:50 p.m]
DR. DWER: | would like to just express our
thanks to the staff who nade these arrangenents. They have

really been wonderful.

[ Appl ause. ]
DR. MLLER: | amglad you brought it up now. |
was going to do it later, but, by then, later, I mght be

the only one here.

Let's nove on. The next area we want to |ook are
the consunption data. | have been pretty lax this norning
but the issues were so inportant and there were so many
comments that needed to be made, | let it go on. But we
need to really apply sone discipline to ourselves if we are

going to get through what we need to get through this

af t er noon.

| have asked Dr. Dwyer to talk about consunption
data. | amgoing to allow about twenty m nutes for that
and then we will nove on to the next subject.

Consunption Data Di scussion
DR. DWER: What | would like to do is go through
the questions. | told Dr. MIler I was going to do this so

you will hear fromme only once. | have tried to focus on
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t he questions and the thing I know the best which is
consunpti on dat a.

[ Slide.]

Just sone general facts about consunption that
came out in the presentations but | just wanted to nention.
First of all, intakes are usually underreported by maybe
20 percent or maybe nore on recalls and records. On food
frequencies, it is not as clear. Sonetinmes, they are
overreported. So there is certainly a need to validate
reports on fish consunpti on.

Wth respect to the data that are now being
coll ected, NHANES, as it goes forward over the next few
years, there is sonething that | hope the agency expl ores;
that is, a propensity to consune index, a little food
frequency that is being tested, that will get at
i nfrequently consuned food itens. | am sure many of the
people in the CFSAN are well aware of this.

It is only in pilot study now but it may roll
over into the large study and it would be inportant for the
agenci es concerned about fish consunption to be sure that
that gets probed in further studies.

[ SlIide.]

The other point | wanted to just raise about
consunption was that to infer usual consunption fromtwo or

three days of records is--1 believe it was Dr. Hei nbach
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poi nted out you need to adjust the data to pull in the
tails. O herwi se, what you get is a preval ence of
i nadequacy of intake that is too big and, at the upper
extrenes, you get too many peopl e--you don't get the right
di stributions.

So you have to adjust them That is very
i nportant to do. The information that we got, as near as |

coul d see, had done that.

[ Slide.]
The questions, | believe, that were asked, first
of all, were all relevant factors and i nfornati on addressed

sin the fish advisory on fish consunption. Renenber the
consunption is the amount of specific food that is consuned
times the frequency of the consunption of the itemtines
the concentration of the substance of interest.

| wanted to address each of those in turn.

[Slide.]

First of all, in terms of the food, itself, if
you don't know what you are eating, if you are eating
mystery nmeat, you can't report what it is. M own concern
is that | didn't really know that king mackerel was
kingfish. 1 didn't know that tilefish was really ocean
white fish. So if | had been asked if | ate those fish, |

woul d say no when the fact is, | did.
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That is why | was concerned about getting the
NHANES item lists and so forth.

[ Slide.]

So we have to know what we are eating and people
have to have, in some cases, common nanmes. They don't know
these official names of the fish. The anpunt al so depends
on portion size. A common confusion that we get into is
t he nunber of servings or the nunber of portions that you
eat. Sonetinmes people say, "I ate it once.”™ But what they
mean i s they at six portions.

The frequency of consunption, | mentioned that it
needs adjustnent. O herw se, over the 95th is not going to
be appropriate.

[ SlIide.]

On the concentration of nmethylnmercury, it | ooked
li ke the nmethylmercury data was good for many but not al
fish. It is inportant to make sure that we get good dat a.
The thing that struck nme is surprising over the course of
this three days has been that, because | | ook at a | ot of
other nutrients, or | look at nutrients in food, usually,
for many, many foods, we don't have very nmany sanples, at
| east in the standard reference database that is used for
nutrient cal cul ati ons.

So | wasn't as shocked about the quality of the

data as nmaybe sonme ot hers were.
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[Slide.]

But, certainly, we need good data and we need a
current single-source database that is available to
professionals on all fish. This has always been difficult.
At least it is hard for nme to find those sorts of data.

[Slide.]

We just need to renmenber that the data that is
most i nportant, as far as | amconcerned, is not the fish
that are highest but also the fish total concentration
times, frequency of consunption, because that is going to
be what Ken was tal king about and others this norning.

DR. KUZM NSKI: Could you go back to that slide,
pl ease?

DR. DWYER: Ri ght here, Larry?

DR. KUZM NSKI: Yes. What do you nean by "need
to mention on fish?"

DR. DWER: Oh; | think the advisory needs to
mention not only the fish that are the highest anmount per
gram but they need to consider nentioning the nmajor
contributors to the total dose of nmethylnmercury that the
person has. | think the next slide m ght showit.

This is the back-of-the-envel ope cal cul ati on that
| did last night with Appendi x 22 and 23. Again, | stand
to be corrected, but when |I did that, just taking the

pounds per year and then the amount that was given in our
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book, different fish energed as the fish that would be the
ones that, if the person were an average consuner, they
m ght be getting nost of their nmethylmercury from

| don't know how to handle it. It is not ny
pl ace to handle it, but it seems to me that people are
going to asking about that and, therefore, we need to
consi der that, too.

[ Slide.]

VWhat el se? This whole business of filling in the
dat abase on fish, especially not only commercial fish but
all fish, and assenbling those existing values from state
sources as well, of course there have to be quality
assurances on the data. You can't just throw everything
into a dat abase.

But it would be great if it was a little nore
accessible than it seens to be right now to the average
person who is interested in these things, 70,000
di eticians, probably a |ot of pediatricians. This business
i s enphasi zing variety and substitution | thought was
great, not just avoiding fish for high-risk groups, and
don't hang crepe if you enphasize variety and substitution.
It strikes me that it is helpful, at |east where | cone
from which is where | have to give advice to people,
nostly to patients.

[Slide.]
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Back to the business of sonme of the species

mentioned are not widely eaten. It is fine to nention
them | amjust saying that there are others as well.
Then this business of portion size. Again, | think it

needs to be standardi zed.

[ Slide.]

| don't think nost of the people | know how big
commercial fish are, so this business about the size of the
fish, mybe it is useful and, if it is, fine. But | just
don't think nost people know about it.

In ternms of advisories, there has to be a way of
having only one nmessage. W went through this on food
safety and there are a thousand nessages from each agency.
You can't get the sinplest thing across. Many people--I
don't nmean many people at the agencies, but nmany consuners
are not going to ask state or local experts. So, if there
is some statenent that can be made that al so gets at the
state and | ocal issues for honme-caught fish, | would
personal |y wel conme that.

[ SIide.]

| suspect that you all have already done this at
t he agency, but | just wanted to say, for ny own personal
pur poses, to have a hazard analysis and set the level in
t he advisory accordingly. 1 don't know where it would cone

out. | assune it would cone out probably about where you
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are now or maybe even a little--well, let's just say about
there, for pregnant and also for |actating wonen and
children, but basically focussing on pregnant wonen.

It seenms to nme the assunptions and the math just
need to be set out on a couple of pages and put into a
journal article sonmeplace where people can refer to it,
just the way they did with the fortification of grains with
folic acid. It is laid out in the literature for anybody
who wants to see it.

It is wonderful that it is in concert with
American Heart Association, but FDA is expert on food
safety. The Anerican Heart Association is the expert on
other things. So, if there is a |leader and a follower in
this advice, the governnment agency has to be primary, not a
voluntary heal th organi zati on.

So the basic point of all of this is sinply to
give a transparent evidence base for the decision. | am
not saying that you don't have it. | amjust saying put it
all together in a journal article.

[ SIide.]

The second question was whet her FDA shoul d advi se
pregnant wormen to avoid any ot her species not specifically
mentioned. To ne, the rationale for this would be that the

contribution to the overall dose or burden depends on the
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concentration in food tinmes the ampbunt eaten tines
frequency. The fetus is likely nore sensitive than adults.

[ Slide.]

So ny answer to that question would be yes,
include all the mmjor contributors to total nethylnercury
intake. | don't knowif it is tuna or pollack. As | read
it, it is. But they are nore common than king mackerel and
codfish and so forth. So include themas well.

[ Slide.]

It seens to ne that if it is conbined with advice
to eat a variety of other fish, | know the material that
was given us this norning said that it would not happen,

t hat people would end up with both increased fish
consunption and | ower methylmercury intakes. Maybe it is
just the same or maybe just the decrease in nmethylmercury
intakes. But it seens to ne that if everybody ate at the
95th percentile, did all the things you said, you would end
up with nmore fish consunption.

I n any event, nonitoring hair and cord bl ood and
maybe nmeconiumas well, | think, is very inportant because
| am not convinced of how tight those associ ations are
because of ny concern about food intake, that | know that
there are a lot of errors in that. So we always |ike
bi omarkers as well.

[Slide.]
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Third, should the agency issue a fish listing as
adjunct to its advisory clarifying variety? In ny
judgnent, yes, because it hel ps keep consunption at the
same | evels, or whatever, but reduces the risk of
met hyl mercury. My question, though, is shouldn't the
private sector help on this? 1Isn't this sonething we have
ot her people who can help to do that, extension agents, the
fish industry, the restaurant people.

| don't |like "good food," "bad food," approaches.
So, by stressing that there are many fish and that fish
have benefits, you are not hanging crepe around fish and
sort of putting a black border around fish consunption. |
don't like to do that for food and, particularly, to fish.

[Slide.]

What about revising the advisory to say 12 ounces
includes all sources of fish, both recreational and
commercial. Again, these are ny own personal answers.
Yes, | think fromthe consunption standpoint or the cells
of the body, they are all the same. The cells don't know
that one is regulated by EPA and one is regul ated by the
state and | ocal health authorities and one is regul ated by
FDA.

So it seens to ne that that, plus the fact that
recreational consuners, | think | heard, eat nore fish.

There is every reason to put it all together. Just having
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sonmet hing that is advice that covers the whol e genoosh, if
you will, everything together, gets to the kind of thing
t hat we have, the "know your nunber" for bl ood pressure or
serum chol esterol or whatever, just, to nme, nmakes it
easi er.

[ Slide.]

Finally, should FDA increase nonitoring of
met hyl mercury in commercial fish to keep advice current.
To me, that is a no-brainer. The answer is yes, you have
got to continue the marketbasket. Consunption patterns do
change. We need to keep the advice current. Methyl nercury
| evel s may al so change. | gather it would be a very sl ow
process if that were the case but, nevertheless, it is
i nportant.

It seens to ne that industry needs to step
forward to provide a credible set of data for the
dat abases. This is certainly the case with a | ot of
i ndustries. | amworking on flavenoids right now. The tea
conpani es have done a |l ot of work on that that is very
credible. It is good research and there is no reason why
we can't use it in our national database for flavenoids.

| was enornously inpressed with the work of the
states which have, it |looks to ne, |like pretty good data on

sone fish that may al so be useful and that needs to be
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summari zed in sone database that isn't just Wsconsin or
I1linois or Massachusetts or Nantucket or wherever.

[ Slide.]

Finally, it seenms to ne that the Food and Drug
Adm ni stration needs collaboration and help fromthe state
and | ocal agencies which, in many cases, have done
wonder ful work. The Al aska work we have heard about, the
W sconsin, the other states, and from EPA and from ot her
federal agencies to get this consunption nessage across. |
don't nmean just governnent agencies but certainly they are
part of the solution.

| nentioned it should have said young children as
wel | as young wonen.

That's it.

DR. M LLER: Dr. Shannon?

DR. SHANNON: A question based on your
experience. It seenms one problemw th the current advisory
is it is not very specific about young children. So I
think my question to you is isn't it customary, when
tal ki ng about children, first to define the age and then,
second, to make wei ght-based recomendati ons so a certain
amount of fish per pound or kil ogram of body weight for a
young chil d?

DR. DWER: | defer to you as a pediatrician and

to the many ot her experts here but it would seemto ne that
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the biggest risk, if the concern is brain devel opnent,
woul d be the first year or two of |life when the brain is
growing the fastest. In the first six nonths, | would hope
that no children--they m ght get some exposure through
breast m |k, but they are certainly not going to be eating
fish.

So how you word that would be somet hi ng where you
woul d want consultation with people |Iike yourself.

DR. SHANNON: | just wondered what you are used
to seeing in terns of advisories for certain patterns of
i nt ake based on wei ght when you are tal king about children.

DR. DWER: | can't answer it. |'msorry.
just don't know.

DR. MLLER: Actually, nost of the time, in
giving out advice to the public, that isn't very useful
because they don't make this calculation for foods and so
on. But, on the other hand, age-related recomendati ons
are pretty common. | think you are right. | think, in
this case, it would have been better to define what a young
child is.

| think sonewhere | read sonething that said it
was under the age of twelve or fourteen.

DR. SHANNON: | saw that states used a different

nunber. | don't recall seeing an FDA definition.
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DR. MLLER  Maybe that is what | saw
Sonmewher e, sonebody tal ked about an age relation, children
under twelve or sonething like that.

Ot her questions or comments? Dr. Scherer

DR. SCHERER: You tal ked about the addi ng of sone
di mensions to some of the consunption data that is being
collected. | guess, based on the upcom ng di scussion on
ri sk communi cation, it seens to nme that the one bit of data
that seens to be really mssing is sonme kind of description
of who we are tal king about.

| am t hi nki ng about geographic, ethnic, cultural
denographic information to help us understand who is it
that are the high fish consuners. W, for exanple, don't
know very nmuch about cultural differences at this point and
that may, in fact, be a very inportant target group, as |
say, for the communication discussion.

DR. DWER: That is a very good point. | think I
sort of got there when |I | ooked at sonme of those nanes for
fish that | ooked |like they were Spanish. So they would be
getting at one risk group but, certainly, there are a | ot
of others, geographic, particularly.

DR. MLLER: O her comments? |f not, thank you.

Dr. Scherer is going to tal k about the risk
communi cati on i ssues.

Ri sk Conmmuni cati on Di scussi on
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DR. SCHERER: | thought it m ght be helpful to
ki nd of introduce the risk conmunication di scussion by
setting out a little bit of a framework since |I assune that
nost of you don't consider yourselves social scientists or
ri sk conmmuni cat ors.

Just sone general comments. We have heard a | ot
about risk conmunication from various sectors through the
| ast couple of days, but it probably doesn't surprise you
t hat behavi or change is extrenely difficult, particularly
directed behavior change. It is nmuch nore than just
getting information to people, as | amsure you are aware

But yet the bottomline of what we are really
trying to do is change behavior in sonme way. Now, if we
were selling toothpaste, that would be a relatively easy
thing to do. Advertisers spend a few mllion dollars and
they can influence 1 or 2, maybe 3, percent of the
popul ati on.

What we are trying to do with this kind of an
advi sory, however, is a sustainable kind of change. This
is sonething that you have to make a deci sion about every
day, or every tinme you consider eating fish, for exanple.
You have to initiate that kind of behavior. Protective
heal t h behaviors particularly are very difficult to bring

about change.
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VWhat | want to do is lay out for you the kind of
framewor k that we often think about. It is a very
sinplified and quick one but the kind of framework that we
think about in ternms of putting together a comunication
strategy and, at the same tinme, thinking about the kinds of
eval uations that are appropriate for doing that.

Cbvi ously, the first step is to deliver the
message. We have heard a |lot of ideas about how to get
t hat message to various ones through various segnents,

t hrough physi cians and the news nedi a and nagazi nes, and so
forth. So the first level is getting that out.

Now, as | just nentioned, one thing that we don't
know is really very nmuch about the target audience. W
don't know who they are denographically, who the high fish
consuners are, particularly if we are focusing really on
that upper, the 95th percentile, that are the high
consunmers. If that is who we are trying to target, then we
are reaching a | ot of people that are already eating within
t he guidelines and what we really need to do is to try to
target those people that are above that recommended | evel.

| am going to give you sone very general nunbers
but let's think about that we reach 100 people. W send
our information out. It is available for 100 people. The

second stage that has to happen is that we have to attract
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their attention. Sonething in the nmessage has to get them
to pay attention to it.

Let's say we are phenononally successful and 50
out of 100 actually pay attention to it. That is a pretty
hi gh estimate for nost studies that | amaware of. Third
stage; if they pay attention to it, they have to actually
begin to understand what it is saying; in other words, it
has to be put in sonme kind of a format that it makes sense
to them and they can understand what the nessage is.

The kind of nessage that we are tal king about is
an extrenely conmplex one. It is not, "Go buy Brand X of
toot hpaste." This is a conplex one and we are asking them
to make judgnents about a nunber of things.

The third, and I amsinmplifying a lot for the
sake of tine. W paid attention to it. Let's say we are
at 50 percent. They have understood it now. W reach
hal f of the people. W are already down to 25 peopl e out
of 100, that they have sonme kind of understand. W have a
| ot of research in ternms of witing conplex nessages in
under st andable forms. There is a lot of research and you
have heard sone of that nentioned the other day.

The fourth stage. The nmessage, in sone way, has
to be nenorable. People have to be able to recall it at
the appropriate time. Even if we have been successf ul

t hrough all of the other stages, they understood it, but
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when it cones to the tinme in the restaurant or the in the
fish market or whatever, they actually don't recall the
i nformation, then we have not been successful.

So, again, if we say, well, we are successful
50 percent of the tinme, we are now down to twelve
i ndi vidual s or 12 percent.

Anot her stage that is often put in here is a
behavi oral -i ntenti on stage, that once peopl e have gone
t hrough all of these, it is nmenorable, they can recall it,
t hey actually have to have nade a decision that they are
goi ng to behave in accordance with that information. So
t hey have to go through sone kind of a decision-nmaking
st age.

Advertisers get around this by sinmply bonbarding
you so nmuch that you don't have to think very nmuch about.
You go and you buy this brand of toothpaste. This is a bit
nore conpl ex that people need to think about what this
really nmeans to them Maybe they like a particular kind of
fish and they don't |ike other fish.

So they have to make a decision. Again, if we
are successful in half the time, we are down to six. Then
we have to, in fact, at the stage of sone kind of action,
have the behavior. Now, behavior is--one of the things

that we tal k about is that nost of us operate on what is
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descri bed as heuristic rules, very sinplified rules that we
followin ternms of making deci sions.

You don't go into a grocery store and go through
a whol e | ong conplicated decision-making process about
every product that you want to buy. You have general rules
about how you do that, how you behave, all of that. So
they really need sone kind of a heuristic rule.

Sonmeone suggested, for exanple, a little card
that you carry in your billfold, or whatever. That is sort
of an aid to what | amtal king about as a sinplified rule.
Of course, you have to recall that you have it and you
actually have to have it in your billfold at that
particul ar tine.

So the bottomline is, if you kept track of the
mat h, we are down to about three people out of 100 that we
initially reached. All of these stages also are
appropriate evaluation stages to try to understand where,
in fact, there is weakness in our commruni cation process.

So | guess | do that sinply as sort of framework
for beginning to think about the conplexity of this nessage
and focus you on the kind of recommendati ons that m ght
help FDA in ternms of dealing with what | consider an
extrenely conpl ex nmessage to conmmuni cate.

So |l will turn it back over to you and

reconmmendati ons or issues that need to be addressed.
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DR. MLLER: Any comments?

DR. SHANNON: Woul d you think that, just in your
judgnment, being that we are dealing with pregnant wonen,
you woul d have a higher probability of behavior
nodi fi cati on because they are notivated to protect their
unbor n?

DR. SCHERER: Another area that we could talk
about is the idea of fear. There is a |ot of research that
has been done in ternms of initiating fear to get people to
behave in a certain way. The danger, it seens to ne, is
that if you trigger too nmuch fear, you, in fact, cause them
to not want to eat any fish. That is the sinplified way of
reacting to it.

| f you don't have enough information to feel |ike
you are nmaking the right decision, then let's do away with
fish. | don't think that is what we really want to have
happen.

DR. M LLER: Dr. Fuller?

DR. FULLER: In a follow up on that, getting to
sort of the sanme point, this is an audience that is,
per haps, nore notivated to get information. Does that
i nprove--1 nean, what | want to say is yes, it does. |Is
there anything to denonstrate that it would inprove,

t hrough that interest, the ability to add sonme--I1 nean,

does that work in our favor to add to the conplexity?
M LLER REPORTI NG COVPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

VWhat | amthinking is that, in a prior
presentation, we were just saying yes, add species, add
nmore information, and |I think there are, in any segnent of
t he popul ation, people that want nore information. They
may be a small segnent but | woul d--perhaps, | guess, the
guestion is is this a population which that segnent m ght
be actually | arger?

DR. SCHERER: | would certainly argue that it is.
In any popul ati on, you have people that want different
| evel s of information. Sonme people only want the heuristic
rule. That is all they want. O her people want to | ook at
the risk assessnent. Now, granted the nunber that want to
go all that far is relatively limted.

But sinply by having that kind of information
avail abl e, going all the way to the conpl ex science,
increases the credibility of the organization, that is a
transparent kind of process. Here are the assunptions we
made in making this recomendati on.

| would certainly think, with this particul ar
popul ati on, there would be nore people who woul d want t hat
| evel .

DR. MLLER Dr. Mntville?

DR. MONTVILLE: | ask this only half facetiously,
but if we have, fromthe NHANES data, 8 percent of the

popul ati on being over the limt, and the return on
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information input is half of a half of a half of a half, it
sounds like if we do a really good job, we m ght push that
8 percent to 6 percent.

Is that a fair analysis? Secondarily, how are we
going to know if our advisory is successful or not?

DR. SCHERER: | guess ny reaction would be that
we get evaluated at any of these stages. The problemis
that we often evaluate it based on very early in the
process; in other words, the nunber of pieces that we sent
out or the nunber of physicians that we contacted.

But we actually sel dom know whet her the behavi or
change actually happened. That is a very difficult
gquestion. We have been tal king about difficult toxicology
guestions. Getting at human behavior is also a very
difficult level to try to get at and neasure that.

Nonet heless, | think it is a very inportant
process to try to do.

To answer the first part of your question, to ne,
the issue is focusing of resources. W can be nore
successful than this if we are able to focus our resources
on a particular population. That is why I think it is
inportant to begin trying to identify who is it we are
really trying to change. Who are the high fish consuners?

If we know that is an Asian popul ation or a

Spani sh popul ation or in particular geographic areas, we
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

can concentrate resources on that and increase the
i kel i hood of success.

DR. M LLER: Dr. Nordgren?

DR. NORDGREN: Dick Nordgren, again. M concern
is that, and you could address this, | think, much better
than | can, is the m xed nessage. That has been raised as
one of the concerns because the average--1 amthinking
about ny patient, nmy coll eagues, everybody el se outside of
this area.

So many of ny coll eagues and ny patients, they
don't know what FDA stands for. They don't know what EPA
stands for. They don't know what all these initials stand
for. | amsort of the naive rat in this experinent. |
knew sone of these things. | have |earned so nmuch this
| ast week but | am very concerned about the m xed nessage.

My wife sits at hone, and she is very intelligent
person. She is the Assistant Deputy Denocratic Leader in
t he New Hanmpshire |l egislature. And she says, "Another
m ssile from Washi ngton. What am | supposed to do for
l unch today? Should | eat fish? Should I do that? Wll,
| guess | am not pregnant but | have already had a heart
attack." She is getting so many m xed nessages as sonebody
who has tried to neet these guidelines all along. But she

doesn't know what to do.
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She is intelligent, a very intelligent wonen. |
see ny col |l eagues, nost of themare intelligent, but, as
Dr. Lockwood said, they are so busy, they don't know what
i's going on.

| still think back--this is beginning to sound
like a testinonial--on nmy experience with fetal -al cohol
syndronme. M chael Dorris was a very good friend of m ne
and | took care of his son. He talked about, "I am a
witer. You are a doctor. It is your job." And said,
"No; you have a responsibility as sonebody that can neet
the public and influence the public."”

Nobody has ever disputed nmy statenent. M chael
Dorris did nuch nore than any organi zation in Washington in
rai sing the awareness of fetal -al cohol syndrone. | have
never heard anybody di spute that statenent.

| sort of feel, getting the nmessage out, we need
a spokesman. This is not FDA s--they are not going to go
out and hire Bruce WIllis, who I saw on t.v. for adoption
of foster children. That isn't their role but I think, as
people that are interested in these things, the consuner
groups and things |ike that, who are very concerned about
t hese issues, need to think about getting the nessage out.

That is ny main concern about this but | think we
al so have to be very careful on the nessage that it is

understandable it is based on data that is nmeaningful. |
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amvery, very confortable with the things that the FDA has
done, on the data they have, but do they have enough data
on what people are consumng. | amstill concerned about
the sanpling of the fish and is that good enough and w de
enough.

There have been a | ot of concerns by testinony
here about that issue. So | think | am concerned about the
m xed nmessage whi ch has been raised as an i ssue con ng out
of this city. M xed nmessages don't fly. | would |like you
to conment.

DR. SCHERER: | don't nean to be the focus, but I
guess what we do know fromrisk comuni cati on experience is
t hat when people are faced with conplex, particularly
heal th-risk information, and they have m xed nessages, they
often disregard all of the nmessages rather than try to take
the time to sort out which one really applies to ne.

It is very common for people just to say, "I
don't know," and forget. So, yes; | think the m xed
message i s of concern.

My |l ooking at it, and if | amcorrect, | think
found 2, 000-sone different fish advisories in the U S.
Granted, the issue is that they probably do not actually
conflict. There probably is consistency. But when |

started | ooking at sonme comng fromstates and trying to
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| ook at the FDA one, there was an apparent conflict on the
surface.

My guess is they probably didn't really conflict,
at | east not much, but the tendency would be to say, "GCee;
now | don't know. | don't know what | am supposed to do,"
and not try to really analyze whether there is a
consi stency or not.

DR. M LLER: Dr. Fischer?

DR. FISCHER: | wonder if you would conment on
the effectiveness of l|labeling, the type that you find on
al cohol or cigarettes. |Is this an effective way for risk
comruni cati on?

DR. SCHERER: | think the evidence is that it is
successful for a certain portion of the population. |
t hi nk al cohol, the issue of pregnancy and al cohol
consunption, the |abeling has been only a part of what has
happened in society, that there has been a | ot of general
attention to that issue.

So the behavior change that | think we have seen
in the last fifteen or so years--1 am not sure when the
| abel ing actually started--but we can't attribute it all to
the labeling. Certainly, it has played a role in it.
There is a lot of research on how people react to and

understand | abels. A lot of people certainly just ignore
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themtotally, but there is sonme evidence that |abels are
successful in reaching a certain portion of the population.

DR. MLLER: But isn't it also true that crepe
| abel ing works, when it is going to work, when sonething i
yes or no?

DR. SCHERER: |'m sorry?

DR. M LLER: \When sonmething is a yes or no
deci sion, not yes, maybe, or sone?

DR. SCHERER: ©Oh, yes. Sinpler behaviors are--

DR. MLLER That is what nmakes this such a
difficult issue.

DR. SCHERER: Yes.

DR. M LLER: Dr. Aposhian?

DR. APCSHI AN:  The question that | had has
al ready been answered but | want to conplenment Dr. Scherer
for taking us through the 100 percent down to 50 and so
forth. | had never heard that before.

DR. SCHERER: There are actually eleven or twelve

st eps.

DR. APOSHI AN: That is very, very good.

DR. SCHERER: | sinplified a little bit.

DR. APCSHI AN:.  Thank you. It is very valuable to
me.

DR. M LLER: Dr. Lee?

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

DR. LEE: Actually, ny colleague, Dr. Mntville,
| ofted a 50 percent rhetorical question which | think I
just want to throw a 50 percent reply to and that is how do
we know if the advisory is successful. | think knowif we
have a neasurable drop in hair-mercury |levels in pregnant
wonen.

DR. MLLER: Ms. Halloran?

MS. HALLORAN: | think, in talking about
conmmuni cation, just to clarify as a couple of people said,
it is a tiered approach, | think, that really has to be
foll owed. You have to have sources of information for
peopl e who want and can di gest the conpl ex information but
you al so need the sinple nethods.

| think it is in the sinple stuff that we have
been | acking so far. For that, one thing that coul d be
consi dered are placards at point of sale that could just
say, "FDA advi ses pregnant wonen to consune fish no nore
than twice a week," sone very sinple condensed nessage, and
not to eat swordfish and so forth.

That would also, | think, have a function in
hei ght eni ng of awareness. | am also concerned, though,
that not only is it a conplex nessage about mercury but we
al so have a PCB issue and a raw shellfish issue also.
Pregnant wonmen probably shouldn't eat raw shellfish froma

safety point of view
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It would be best if, really, the governnent as a
whol e could fashion a unified nmessage on fish consunption
for pregnant wonmen, if that could be condensed into a very
smal |, direct nmessage and then put out for the public. |
don't think this is inpossible to do. You m ght have to
consult with an advertising agency but this is sonething
that | could be possible.

Then, finally to enphasize getting the nessage
together, again, | think is really, really inportant
because consuner organi zations have really not felt that
the nmessages were unified enough and that sonme of them were
not credible. They have conme up with their own nmessages
and this is really not hel ping anybody, | don't think, to
have so many nessages.

DR. MLLER: It seens to nme that one of the
maj or--1 am saying these things to try to get ourselves a
little focused as to what is comng next--it seenms to ne
one of the almpbst uniformcoments that have been made in
virtually all of our discussions is the need for close
col  aboration particularly certainly anong the governnent
agencies. | won't talk about things outside governnent
because that is harder to have to get voluntary things and
peopl e have different agendas.

But, certainly, anong the governnent agencies,

col | aboration to put together an advisory that could be
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used as a nodel both at the state and the federal |evel and
nodified in | ocal areas for their own particul ar probl em
but still having the sane basic nmessage.

In listening to our discussion, that seens to be
it. Also, | think that the issue has cone up agai n about
how do you reach the target and there are individual
suggesti ons that have been made. But | think the basic
issue is that we are going to require every venue, every
possi bl e avenue, of communi cation ought to be used.

It is an inportant enough issue to make that kind
of effort. |If it neans placards, if it nmeans things at the
retail level, if it means things at the nedia, the constant
ki cking of the nedia to indicate--you don't always have to
have crepe news. There is good news in this, too, as well.
That al so m ght work as well

But if this is inportant enough, it seens to nme
it should require an overall governnental effort and not
just being left only in the hands of the regul atory agency
that has that particular responsibility.

Dr. Friedman?

DR. FRIEDMAN: As | was listening to your expert
advi ce about how to target it to populations, | was
t hi nki ng that, even though there is a |ot of scientific
backup to all that, it seenms to me that if a nessage

becones part of the culture in general, it is |likely to be
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

nore effective because a pregnant wonmen is connected at
work, famly network, and friends from other places.

It can only help if other people also know the
nmessage, people that are not in the target popul ation. But
| don't know if anybody | ooked about the nerits of targets
versus the nmerits of just making it part of the general
cul ture.

DR. SCHERER: | would |like to comment on that
because that is one area that | do a lot of work in, the
idea of trying to change social nornms. | think we have
seen that kind of change cone about in ternms of the "Don't
let a friend drive drunk." That is a part of our culture
now, and not many years ago, that was not even tal ked
about .

Utimtely, that is what we are really tal king
about is trying to bring about that social change as a
society so that it is a part of the social norm People
rem nd you that this is the kind of behavior.

DR. MLLER: Dr. Achol onu?

DR. ACHOLONU: | think Dr. MIller has answered
part of nmy question but, for enphasis sake, what is your
opi ni on about putting out the information on radio and t.v.
with some frequency to the extent that it will enter the

ears of people. There are sone people who don't believe in
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readi ng, but they are nore confortable when they see
sonet hing and when it is said on radio and t.v.

Do you think it would be as effective or nore
effective than the other nmethods we are using so far? Do
you feel it would be effective?

DR. SCHERER: The general rule is if you are
trying to sell a trinket once, you can do your nessage one.
But if you are trying to bring about any kind of sustained
behavi or, you need frequency over |ong periods of tine.
Certainly, that is what this calls for. | think that neans
that it certainly has to be nultinmedia. It can't be just
one direction.

| think the issue of trying to change the soci al
norm suggests that, that if you only hear it from your
physician, it is not going to be nearly as effective in
bringi ng about change as if you hear it from your
physi ci an, you hear it from your husband, you hear it from
t he nei ghbor, you see a brochure at the supernmarket.

That is what really begins to bring about change,
that we are constantly rem nded that this is a behavior
t hat we need to sustain.

DR. MLLER Dr. Fischer?

DR. FISCHER: | think everybody agrees we woul d
li ke to have a clear, short message, the kind |i ke we have

just heard, "Don't |let your friends drive drunk," to change
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the behavior. But, what | amworried about is if we get it
too short |ike that, nmaybe we won't get in the benefit part
of the equati on.

So I think the long messages so far have put
forward the information of the benefits of eating fish and
then discuss the risks. | think, in any short nessage, we
should try to get that risk-benefit informationinit. So,
sl ogans are great but | think we ought to do that.

DR. SCHERER: Absolutely. | ama very strong
advocate of making sure that the science is put into
conpl ex nmessages like this. There is a problem of getting
nmessages so short and sweet that you | ose what they are
about. Again, we are not selling toothpaste. W are
selling conplex science. So there needs to be enough
information there that people can make sone ki nd of
j udgnment about the risk-benefits.

We tal ked about creating fear earlier. | think
that is an even stronger reason for the benefits to be
t here.

DR. MLLER: Dr. Lee?

DR. LEE: | think we m ght be just
underestinmating a little bit the power of a recomendation
fromthe Federal Food and Drug Adm nistration because just,
agai n, using an anecdotal account, the last time, when FDA

i ssued an advisory on mercury, within a day of that
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advi sory, the |local news nmedia was calling ne asking where
do they get nmercury anal yses done. They had got all these
sanpl es and they wanted to do an expose or a story.

| hope that we don't, as the scientists, try to
determ ne the nedia strategy for dissemnating this
message. | think our calling is to determ ne what the
nmessage is and really depend upon the state departnents of
heal th and the consuner-advocacy groups, the university-
extensi on personnel, the mass nmedia, the print, the t.v.,
the radio. Sone of the best pieces | have seen on nercury
have conme from print journalists.

They have a very inportant role in this that |
think is going to occur

DR. MLLER: M. Schol z?

MR. SCHOLZ: If we are tal king about changi ng
peopl e's behavior and we are tal king about them
under st andi ng the consequences, if you | ook at other
canpai gns that have been done di scouragi ng pregnant wonen
not to drink, other things, those sorts of canpaigns are
enormous. We have touched on this before.

| think that if, in fact, while we are not going
to wite the ads and put together an ad program if, in
fact, it is a recommendation that we should take this
route, | think it is only fair that the recomendation is

acconpani ed by sonme estimate of what it is going to cost.
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It is terrific to sit here and say we should run
a big nmedia canpaign, we should do this, we should do this.
But sonmebody will pull out that envel ope and start to
figure out what it is going to cost to do this and it could
send it to the shelves to collect us.

So | don't disagree with you, but | think we have
to be realistic and understand what a recomrendation |ike
this--what comes with it.

DR. M LLER: That may be true but, neverthel ess,
t he amount of noney that is going to be spent is a direct
reflection of how inportant we think the issue is.
agree; it is not up to us nor is it in our purviewto
figure out where the noney is going to cone from because,
ultimately, it is quite true, the regulatory agencies, if
t hey accept our recomendations, and | think they wll,
that this is an inportant public-health issue and we are
going to have to make sone deci sions on what they are not
going to do in order to pay for this. And that is a
priority issue of some inportance.

| amgoing to try to get down--we wll have Dr.
McBri de and a couple of others but then we have really got
to come down to the hard issue. | think that we ought to
start doing that as soon as possible.

Dr. MBride?
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DR. McBRIDE: | have two slightly different
af f ecti ng- behavi oral - change questions. One is, basically,
| am struggling with the issue of adding tuna. For poor
people, tuna is a big source, maybe their only source, of
fish. We have heard that the anount of mercury,
met hyl mercury, in tuna varies trenmendously can-to-can,
maybe wi thin the same manufacturer, maybe across
manuf acturers. That | don't know as well.

Do you think that if tuna is nmentioned as an
excl usi on what effect on behavior m ght that have in
general ?

DR. SCHERER: As an excl usi on meani ng- -

DR. McBRIDE: |If tuna is added to the list. One
of our questions is should we add any other fish to the
list.

DR. SCHERER: My concern woul d be that that
nmessage woul d have to be very carefully crafted because
there would be a high risk that people would sinply stop
consum ng.

DR. McBRI DE: Anot her question about behavi or and
this is, perhaps, out of our purview, but I think that if
we are going to ask for nore and continued nonitoring, that
t hat shoul d include manufacturer nanme and canned tuna. |
don't know if this is true. Maybe |I am naive. But it

seens to nme that m ght provide pressure to sone, maybe even
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to stores buying canned tuna, to avoid those that conme out
with the higher parts per mllion of nercury.

Maybe it woul d pressure tuna conpanies to throw
back the biggest fish, let them breed, take the little
fish. Maybe | amnaive. Do you think that there is any
hope of change of behavior with that sort of approach?

DR. SCHERER: | amnot sure | amthe one to
answer how industry m ght react to that. | guess ny
concern woul d be how consuners mght react to it. That has
al ready been on CNN this norning.

DR. KUZM NSKI: Just a comment on that. Having
spent close to thirty years in the food-processing industry
but not in the fish industry or any part of it, | think--I
tried last night in addressing these issues, these five
questions, as to generate a position, where am| in the
consideration of this whole issue and then, given that
position, address answering the five questions.

Part of it, where am|l, was the role by industry.
| think a responsible food processor certainly wants to
know, needs to know, what is in their product whether it is
branded or not. This applies to the fresh, frozen or
canned fish in this issue.

| was encouraged to hear that the tuna industry
has anecdotally said that every batch of processed canned

tuna is analyzed for nmethylmercury content. That is
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appropriate, in nmy opinion. There are exanples, in ny own
experience, where the agency has worked with the industry
and not on this issue, because | am unaware of it, but on
ot her issues where they have asked industry for sanples--
not for sanples, necessarily, but for data that industry
m ght have and can be submtted through a third-party

basi s.

But there are historical, valid exanples for
i ndustry cooperation with the agency on issues |ike this.
So | think the history is there. It can be done. In ny
own opi nion, the responsible food conpany wants to do this
ki nd of thing and needs to do this kind of thing.

DR. MLLER: That is a case in point where agency
wor ked closely with the industry to reduce the | ead content
in can seals. O course, in all honesty, there is always
the threat of other regulatory action but, nevertheless, it
wor ked very well and the |l ead | evel went down consi derably.

Dr. Dwyer?

DR. DWER: | think that what Larry suggested is
a very good idea.

Two ot her points on targeting. | don't know how
it would be done, but if it could be done, it would be
great. | think FDA did a canpaign on hepatitis in raw
shel I fish and targeted people who were heavy--people who

went to these raw bars and the fetal -al cohol syndrone, work
M LLER REPORTI NG COMPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

t hat was done in Boston many years ago, where they focused
on wonmen who were heavy drinkers, getting themto change
hel ped a | ot.

Finally, on the effects, it is discouraging and
it was wonderful to hear you speak on conmunications, but
in a broader context, the sane sorts of defeats have been
experienced by the promul gators of the Ten Commandnents.

DR. MLLER Let's stop that. Johanna, you never
change.

We are now going to turn to the issue of the
recommendati ons concerning the five questions.

Response to Questions

DR. MLLER: There are sone of these questions
that may be easier to respond to than others in hearing the
conversation of the last couple of days. | think we m ght
do that. As | said, | was thinking yesterday of us taking
the path of polling each individual nmenber of the commttee
to come up with their own set of recomendati ons and then
trying to conpile them

But, in thinking about that, it can be done and
has been done, but | amnot sure we have the tinme to give
everybody a reasonabl e chance to pontificate, as we all are
want to do, on issues of this kind.

So what | amgoing to try and do is to go through

t hese i ssues, get your recommendati ons. Please keep them
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concise and to the point. | know we all feel strongly
about this issue but it is inportant that we couch these
things in terms that are useful to the agency in

i mpl erenting the goal that we all seemto agree on.

| will take, if anyone doesn't specifically
obj ect, the silence of people on various issues as being
agreeing with the consensus. |If you disagree with it or
t he say the discussion is going, then just express that
di sagreenent. But let's not pick and pick on this thing.
The issue is large enough so that we don't have to pick on
this in full detail.

Response to Questions 3 and 4

One of the questions on the issue is should the
agency issue a fish listing as an adjunct to the advisory
to clarify what is meant by a variety of fish. |Is there
anyone who objects to that? Let nme just ask that question
that way. Question No. 3.

DR. KUZM NSKI: | don't object, but, by variety
of fish--

MS. DeROEVER: Excuse ne. For this part of the
meeting, particularly, for the transcript, we need to have
comments and people identified.

DR. KUZM NSKI: Larry Kuzm nski. For variety of
fish, I am assum ng that neans eat an array of cod, tuna,

sal non, et cetera.
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DR. M LLER: Ri ght .

DR. KUZM NSKI: Not varieties of cod, different
ki nds of sal non.

DR. MLLER: | would think that the agency woul d
have to define what it meant by variety if it was going to
put this list together. So, in answer to it, | think, that
is probably correct.

MS. HALLORAN: | woul d hope that, in defining it-

DR. MLLER. G ve your nane.

MS. HALLORAN: Jean Hal l oran--that they would
enphasi ze the | ower nercury varieties rather than the
hi gher nmercury varieties within the data that they have
for--there are differences anong varieties.

DR. MLLER: Okay.

Dr. Lee?

DR. LEE: Ken Lee. | assune variety of fish also
means variety of shellfish as well.

DR. MLLER AmI| correct to assune that, when we
are tal king about fish, we are tal king about shellfish as
wel | ?

MR. LEVITT: Yes.

DR. MLLER | amjust checking with the FDA in
regard to that question.

Dr. Shannon?
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DR. SHANNON: M chael Shannon. Wuld the term
variety of fish be limted to seafood or would it include
fresh-water fish?

DR. MLLER | think it would only refer to ocean
fish. We have gone through this exercise, but I can't see
how the FDA, with its mandate defined the way it is, could
get into the business of fresh--there is another issue here
that | want to cone to and that is the question of
col | aboration, because it seens to ne that that issue could
be resol ved by coll aboration with the EPA and the states.

| am going to make a reconmendati on about that--
that is not here on one of the questions--a recomendation
t hat we consi der.

Frank?

DR. BUSTA: Frank Busta. | think you are
speaki ng of comercial fish and not ocean fish because
catfish and farmfed fish and fresh-water trout are all in
the comercial systemunder FDA's jurisdiction. But I
fully agree with you that it would be nore than appropriate
to include all the recreational fish if one is going to put
a list together in conjunction with the other agencies.

DR. MLLER: | want to make sure | am getting
everybody here. Dr. Achol onu?

DR. ACHOLONU:. Acholonu. WII shellfish include

clanms, oysters, shrinmp? | would |like to know.
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DR. MLLER  Yes.

DR. ACHOLONU: Biologically, that should be
unacceptable. Fish is a vertebrate organism Clamis an
i nvertebrate organi sm and can never be confused or
consi dered as fish.

DR. M LLER: The United States Congress is not
known for its biological know edge. That is for the
record.

M. Schol z?

MR. SCHOLZ: | was just going to say that if we
| ooked at what sone of the states did, and, obviously, |
i ke what W sconsin did, they have taken the step that |
t hi nk you are recomendi ng.

DR. MLLER  Right.

MR. SCHOLZ: It appears to work very well for
t hem and very sinply.

DR. DWYER: Does it work in Wsconsin? Are you
pl eased with it?

MR, SCHOLZ: Yes.

DR. M LLER  Dr. Hotchkiss.

DR. HOTCHKISS: | agree with this as well, but
woul d |Iike to enphasize that the name or nonencl ature given
to any particular fish is exquisitely inportant and | only
bring up the exanple of tilefish for which I can't find

anybody who knows what a tilefish is.
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But, apparently, by other nanes, it is nore
commonly known. It is a little discouraging to see that,
while this may be taxonomcally an interesting nanme for
this particular fish, it is not the one seen in the
mar ket pl ace.

DR. MLLER That is a problem | think we have
recogni zed that. Johanna Dwyer has pointed out the
question of species nanmes and conmuni cation but that is not
an i ssue we can resolve here. But, clearly, the nanes that
are used in this thing have to be those that the public
w |l recognize.

DR. HOTCHKISS: | amnot so sure. |If we are
recommendi ng defining what a variety is and, particularly,
into specifics, |I think it is an issue that we say is one
could identify tilefish or one could identify the nore
common nonmencl ature that the public uses in tilefish. |
think that is very inportant.

DR. M LLER: That is what | am saying for the
record that the listing ought to be done in terns that the
public would recogni ze.

Dr. MBride?

DR. McBRIDE: Since there is always going to be
soneone teed off because their fish wasn't nentioned, | am
assumng that this list can't be all-inclusive. So | would

reenphasi ze Jean Halloran's point but also suggest that the
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fish included by in that top-twenty-consuned varieties,
maybe not excl usive of others, but include those.

DR. M LLER: Dr. Fischer?

DR. FI SCHER: Fischer. I am confused on whet her
we have decided to add sport-caught fish or not now as
W sconsin has done. Everybody says, well, this is nice,
this is good. But have we decided to follow suit with
this?

DR. MLLER: This is a conplicated in the sense
t hat should FDA, or could FDA, deal in a regulatory way
with recreational fish that are not within its purview of
comrercial fisheries.

On the other hand, what | said was that | am
goi ng to suggest, when we finish this, as an additional
recommendati on that we encourage the agency to enter into
col l aboration with the other federal agencies that have
responsibility for their fish to cone up with joint--so, if
EPA and FDA cone out with a comon list, then it wll
i nclude recreational fish as well. It will deal with that
i ssue.

But if you |l ook at Question No. 4, one of the
guestions is, should the 12 ounces per week per week, which
they are tal king about, incorporation both commercial and
recreational fish. So it seens to ne--let me step back

having said that and reconsidered in the |ast two-and-a-
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hal f second, | would really suggest that FDA ought to
consider--if it is going to incorporate all sources of fish
in the 12 ounces, it has to use recreational fish on its
list as well. It does have to be consistent.

Dr. Kuzm nski ?

DR. KUZM NSKI: Just a comment, Sandy. | should
have junped in earlier. | think this Question 4 enanates
fromthe discussion that we had and recogni zed of the
confusi ng nessages between two regul atory agenci es, EPA and
FDA. W have heard, also, on the need for harnonization of
t hi s nessage.

| don't want to beat a horse here, but just a
poi nt of view here. EPA yesterday and naybe even the day
bef ore--but yesterday, | renenber that they enphasi zed that
t hey give advice on this issue and don't regulate. But we
do know that EPA, and | believe the public--again, an
opi nion--1 wonder about whether the public really knows
t hat the EPA doesn't regulate the quality of fish that
comes out of fresh water.

But | wonder, also, that they do know that they
regulate the quality of the fresh water. So | think,
per haps, there is a good chance of confusion at the
consuner |evel on what is being regulated and what is being

advi sed on when a governnent agency cones out with a
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statenent on sonething like fish quality, and, don't eat
these certain kinds of fish that your friends give you.

It is a tough one but | think perhaps one avenue
that the agencies mght explore is to have a agency
responsi ble for regulating be the | ead agency in
communi cating to the consuner on what the advisory is, what
the action level is, whatever the issue is, and have the
ot her agenci es who have value to add to the process,
certainly, advise that |ead agency. In that manner, |
woul d think sone of the confusion would be taken out of the
consuner's hands.

DR. M LLER: Nunmber one, we are dealing with an
advi sory, in both cases. There is no regulatory proposal
on the table. Second of all, I think the point of the
col l aboration is that they cone up with a uniform to the
ext ent possible, advisory, maybe one which has certain
things in common and is nodified to suit particul ar | ocal
condi tions.

That is a procedural question. W can't design
t he advisory here, certainly not in the tine that we have,
that's for sure. So | think that there needs to be a
col l aboration and we will see whether the group agrees with
me on that, and it has to be one that cones up with a

product when all is said and done.
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But the current attenpt to put these two together
is really two nessages, it seens to nme, that have been put
together with tape, not really designed to be together.

Any ot her comrents on this? W are recomendi ng
that the advisory clarify what is meant by a variety of
fish taking into accounts the comments that have been nade.

The ot her one, w thout arguing whether 12 ounces
per week is an appropriate nunber, the question deals with

whet her it should include all sources of fish, both

recreational and commercial. | propose that we say yes to
that. | can't see how we can't say yes to that.
OCkay; | amtrying to get this stuff out of the

way so that we can get on to the other discussion.

DR. NORDGREN: Dr. Nordgren. W are on No. 4 and
| agree with it in principle, but I still have sone
concerns about the "12 ounces per week." | amnot wlling
to quite sign off on either the wording or the anount at
this point as a general principle.

DR. MLLER W put the 12 ounces to the side. |
think that cones under the first question. Once you have
establi shed whatever that |evel is, whether it should
include it or not. That's why | want to separate that out
because that is a different discussion.

DR. NORDGREN: W <th that, | agree with it.

DR. MLLER: Ckay. So that is 3 and 4.
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Response to Question 1

DR. MLLER: Let's deal with No. 1 and get sone
recommendati ons. There are several questions incorporated
under this first issue, and that is whether or not the
agency has adequately addressed and appropriately
considered all the relevant factors that bear upon the
el aboration of this advisory.

I f they haven't, what haven't they considered in
order to reach their conclusion? This is not only the
i ssue of what nodel they are using. That, as you know, is
a matter of sone substantial debate anong a variety of
groups. But what have they not taken into account?

DR. M LLER: Dr. Montville?

DR. MONTVILLE: Montville. | would really I|ike
to see, as the environnmental working group suggested, a
gquantitative risk assessnent that took into account the
distributions of all the different factors and then, as new
data becanme avail able, those could be plugged into that
ri sk assessnent and it could be updated.

| think working on averages is very dangerous. |
t hi nk working on the 95th percentile is very dangerous

DR. RUSSELL: Rob Russell. | agree totally with
what was just said. W now have 8 percent of wonen who are
eating over the limt, as we were told yesterday. The

gquestion that | have is can we get that nunber down by
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restricting, and it has to do with canned tuna--by having,
as part of the advisory, a restriction on canned tuna, for
exanpl e, one can a week.

| need to see what the nunmbers show on that. Can
we get that nunmber down to only 4 percent if we gave that
ki nd of advisory? | don't see--that data has never been
presented to us and, therefore--1 think that this is a very
rel evant part of the advisory, whether that should be
i ncl uded or not, and we haven't seen the data to nmake that
j udgnent .

How much can we gain by putting a restriction or
does it make no difference?

DR. M LLER: Dr. Aposhian?

DR. APCSHI AN: Certain, the inmpression | have
gotten fromthe consunmer groups is that the data has not
been forthcom ng fromthe FDA as to what data was used that
they had, forgetting the Seychell es versus the Faroes, that
there has been the criticismthat the FDA has not been
transparent--1 think those were the words used--in
supplying the data. And so | don't quite see how anyone
can--well, it seenms clear to ne what the answer of the
first part of this question should be, as far as | am
concer ned.

| would like to urge the FDA people who are al

conpetent in experience that they be nuch nore transparent
M LLER REPORTI NG COWPANY, | NC
735 8th Street, S.E.
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

and much nore cooperative in getting information to anyone
who wants it because, again, know ng what happened with the
EPA and the arsenic problem we have no probl em what soever
getting any data fromthe EPA, the water people. Everyone
involved with the arsenic and the water problem gave data
freely, whether it supported their point or not.

| think it would be nice to sonmehow make t hat
point in the recommendation, that the FDA should be much
nore forthcom ng with the data that is uses to make its
deci si ons.

DR. MLLER | amjust trying to think of--al
right. In addition to this question of being nore
forthcomng in the nodels, in the nodeling that they did
do, are there any other--Dr. Nordgren?

DR. NORDGREN: Sone people have figured out ny
theme, | guess, in the last couple of days. Sone haven't.
But | am concerned on No. 5 and then how it applies to No.
1 and No. 4. | think the data that has been presented to
us, the scientific studies |I think have been excellent.
The concerns by other agencies and consunmer groups have

been excell ent.

But | still think, to make recomrendati ons on the
basis of average nunbers that are not still being
nmonitored, | have a major concern about that at this point

in time.
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DR. MLLER The problemis, we cone down to the
bottom i ssue, then. Do you suggest that agency takes no
action?

DR. NORDGREN: No. | think the agency works with
ot her agenci es, whoever--1 don't know who these are. |
know your budget is |imted--to make sure there is nore
nmoni tori ng of comercial fish.

DR MLLER We will conme to that, but the bottom
issue is that, while that data is being collected,
sonet hi ng has to be done.

DR. NORDGREN: | am confortable then

DR. MLLER: Dr. Lee?

DR. LEE: | just wanted to comment that | think
t he FDA has earned a reputation for consuner protection
that is grounded in good science. | see that the data and
information that has been presented to ne at this neeting
and prior to this neeting to be consistent with that trend.

| don't think that there is any sequestering or
wi t hhol ding of data. There is just the fact that we are
| ooki ng at sonething that is very close to baseline. W
have an evol ution of thinking on something that is
currently being measured as we sit here in this room The
Food and Drug Adm nistration, admrably so, is taking this
information to the public before the study even concl udes

and recommendi ng a behavi or nodification.
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So | don't get the feeling that FDA is not being
forthright in sharing everything they have got with us.
That isn't to say they can't do nore. One suggestion that
has al ready been raised, perhaps by Larry and others, is
that they go to the industry, like the people that can
tuna, and get the nunbers perhaps in a single blind fashion
so you don't identify any particular brand, perhaps use an
internmediary |i ke NFPA who made a statenent here that says
they are willing to help, and get these nunbers.

| don't think I need those nunbers in front of ne
today to say that an advisory should continue.

DR. M LLER: Just one coment. The thought al so
occurred to ne that it m ght be useful to recommend that
FDA publish its risk assessnent in the peer-revi ewed
literature and, indeed, other organizations who have
conpeting nodel s ought to do the sane and |let the
scientific community deal with that issue.

Does anybody disagree with that? This is really
publish or perish.

Dr. Fuller?

DR. FULLER: | think I am saying al nost the sane
thing. | just want to stress. | agree. | have no reason
to doubt that FDA has not done a very diligent and put

forth a very thorough investigation and review of what they
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have. | think where the difficulty has been is just that
t hat has not been made readily avail abl e.

| am not suggesting that it isn't avail able but
it isn't easily available. [If that were the case, be it
t hrough peer review of whatever, it is then a little easier
to answer the question what are the drivers, the issues
that were raised a nonent ago about what woul d be the
effect of limting the consunption of canned tuna to one
can a week or whatever, to understand what the drivers are,
what the bounds of those estimtes that have been made on
the risk assessnent, all of that.

| think we could then better answer the
addi ti onal questions, are factors not relevant or should
additional factors be considered.

DR. M LLER: Ms. Halloran?

MS. HALLORAN: Jean Halloran. On the subject of
the tunafish, I would like to suggest that the advice
specifically address it sinply because it is such a |large
part of the diet and that we just have to deal with the
state of know edge that we are in right now about tunafish
As, with everything else, it is inconplete.

DR. MLLER: Could you just hold that for a
m nute? When we discuss Question 2, | want to raise that
guestion not only in the context of what fish to avoid but

al so what fish should we specifically--any other fish need
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to be specifically dealt with. W are still working on
Question 1.

MS. HALLORAN: So you want to deal with that
under No. 2. Ckay.

DR. MLLER: Right. | had that in mnd. | want
to expand it fromjust sinply what fish to avoid but what
fish, such as tunafish--it would not necessarily be
sonething to avoid but maybe sonmething to limt.

MS. HALLORAN: Right. So you think that falls
under No. 2

DR. MLLER: Yes; | amgoing to nodify that.

MS. HALLORAN: As we have nentioned before, |
woul d |ike to suggest that the advisory m ght have nore
prom nent and specific informati on about young chil dren.
Rat her than just have it in one line in one part of the
statenent, that it be, perhaps, titled Advice to Pregnant
Adults and for Small Children, specify what ages we are
t al ki ng about based on the toxicology; one to four, tw to
five. 1 don't know O one to twelve. Wsconsin does one
to fifteen.

Then have specific information on what the limts
translates into for a specific size of child. A 60-pound
child, that would half the adult, for exanple.

Then, third, | would like to reiterate in this

context that, because |I think here we are doing factors
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t hey haven't considered. They haven't considered
difficulties in risk conmunication enough and I would Iike
to suggest the inclusion of placards at point of sale.

DR. MLLER I'msorry; | didn't hear.

MS. HALLORAN: | would like to suggest the
i nclusion of placards in point of sale as a risk-
comruni cati on net hod.

DR. M LLER: Those are incorporated in the
recommendati on. Does anyone have any conment on that?

Dr. Fischer?

DR. FI SCHER: Fischer. | totally agree that it
shoul d be published in the scientific literature, peer-
reviewed literature, so that it can be scrutinized by
peers, scientists. But | think it would be a m stake not
to wite a justification that would all ow transparency for
the public. Those are two different things. The |ast one
is a lot harder than the first one.

But | think that should be attenpted--not
attempt ed; done, | guess.

DR. MLLER: M. Schol z?

MR. SCHOLZ: Brandon Scholz. | amgoing to
concur with what Dr. Lee had said before for the nost part.
| also want to neke the point that the retail comunity

relies heavily on the FDA. They are our credible source.
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So if they need to justify their standards, if they need to
review, then, fine; so be it.

We think that is inportant because of how heavily
we rely on them For us, consistency is also inportant and
so the questions addressing--1 don't know, Dr. Mller, if
you would do this now or |ater--but the questions
addressing different agencies collaborating we consider to
be i nportant.

| would also just make one nore comment on the
participation of the retail community in hel ping get the
message out and participating. | don't think that you
woul d find any hesitation on our part to do so but | guess
| would need to say that it needs to be on a voluntary
standard. |If we get to the point of regulating placards in
stores, in placenent, in signage and where it becones a
conplicated fight.

We are probably better able to deal with our
custonmers in a way that we want to serve themto get them
the information we want. So | would support the efforts to
have the retail comunity be part of the delivery
mechanism But | don't know if we want to tackle the issue
of whether it is regulated and mandat ed and how t hat
participation cones.

DR. MLLER | would argue that is not a decision

for this group to make. That is a conplicated | egal
M LLER REPORTI NG COVPANY, | NC
735 8th Street, S E
Washi ngton, D.C. 20003-2802
(202) 546-6666



at

decision. But | would also say that, in terns of nmaking
t he nessage known, | think this group has nade it
abundantly clear that there are no nonrunners in this.

DR. DWYER: What did you say, Sandy?

DR. M LLER: Every possible avenue ought to be
expl ored, whether it be placards. There is experience with
t he saccharine experience which mandat ed placards in the
shops, gave sonme good exanpl es of how that nessage got
across for a while.

But | don't think anything is exenpted, any
possi bl e avenue shoul d be exenpted for this. They keep
saying if it is inportant enough, that is what you have got
to do.

Dr. Shannon?

DR. SHANNON: | have a recommendation that is an
extension of what Ms. Halloran said. No one, not the FDA
nor the EPA nor the NAS has a risk assessnment of the
effects of nmercury exposure to children. It is, of course,
possi ble that a child can be--we have focused entirely on
prenatal exposure with no discussion, no assessnment.

It is one thing to say prudence woul d have
children be treated as wonen of chil dbearing age. It is
another to try, if the science permts, to do a risk
assessnment since the burning question is can a school -age

child safely have a tunafish sandw ch every day.
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In order to even cone close to answering a
guestion like that, there has to be a risk assessnent. So
| would Iike to see us make the recommendation that an
attenmpt at | east be made to conduct such a risk assessnent
on the potential effects of mercury in children.

DR. M LLER: Then, actually, for this, what
factors have not been considered? That is a risk
assessnment in children.

DR. LEE: | sort of want to piggyback on that.
think the advisory to wonen of childbearing age is entirely
appropriate. | would not alter that but I would just like
to say that, although the focus is justifiably on the fetus
and the nother, there is very scant information about nen.
The assunption that nen are not affected or can sonmehow
tolerate higher |levels of nmethylnercury exposure is sinply
a guess.

So | woul d suggest that studies that | ook at
teratogenic effects in men and those that | ook at chronic
di sease risk factors should, al so, perhaps, consider
collecting blood or hair nmercury |evels.

In practice, pregnant wonen often share neals
with a father and data are needed on his influence, on her
conpliance, with the FDA advisory.

DR. M LLER: Anot her recomendation. Okay.

Response to Question 2
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The next question is No. 2 1 would like to discuss. |
woul d |Iike to change that, although my coll eagues at FDA
m ght not |ike that, but, nevertheless, | would like to
change this to deal with not only what other fish to avoid
but what other fish ought to be linmted, specifically tuna
or pollack. I limt nyself on pollack, so | amnot worried
about that.

Dr. Busta?

DR. BUSTA: Getting very specific on fish, |
think, is a challenge and may be extrenely difficult. |
woul d |ike to suggest that we say sonmething to the effect
that fish consunption be fromat |east two of these groups
or two different varieties of fish in any given week and
include sonmething to the effect that if there are extrene
cases such as the Al aska case where the fish is very lowin
met hyl mercury that, in that case, it could be a singular
fish.

But to enphasi ze that, say, no nore than half of
the weekly allotment come from any specific variety.

DR. MLLER: O her comments?

Yes, Dr. Shannon?

DR. SHANNON: It just seens to me that if 25 to
30 percent of the fish eaten in the U S. is tuna that there

has got to be sonme specific coment about tuna.
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DR. MLLER: | think was the goal of this
guestion is probably specifically related to tuna. But the
question is are there any other fish as well. But let's
deal with the tuna issue. Shall we suggest that tuna be
included in the avoid group? | don't think so.

| amjust repeating the possibility. But, on the
ot her hand, should no comment nade be specifically about

tuna and, if a coment is going to be nade, what should it

be?

Dr. Hot chki ss?

DR. HOTCHKISS: | will try to answer this
guestion as straightforward as | can. | agree, the word
"ot her species" is a surrogate for the word "tuna." It is

clear that it is the nost highly consumed fish in the U S.
and | don't think any of us would dispute that.

VWhat we did not see and | think makes this
difficult and inmportant is what | raised before; what is
the contribution of tuna. Sinply because it is the npost
consuned doesn't mean that it is or is not a significant
contributor to nmethyl mercury.

Now, | did, over lunch, on ny hotel bill which
was already filled with a ot of errors and so | probably
added to those errors, a rough calculation that said it was
sonething li ke tuna conprised 20, 25 percent or so of the

burden of nmethyl mercury.
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Now, the question becones, if that is right,
which | very nuch doubt that it is, is that a significant
enough portion of the burden to warrant a specific
recommendation or not. | wouldn't want anybody to nake a
recomendati on on the basis of my hotel-bill calcul ations
so that makes that very, very difficult for nme to answer
t hat question w thout know ng specifically what is the
contribution of tuna.

If the contribution of tuna is significant, is
considered to be significant, then | think a recomendation
that it be limted in the diet is appropriate. There is
al so an issue of if you take tuna out of people's diet
because of its--particularly canned tuna--its very speci al
nature, what is it replaced with and are the health risks
fromits replacenent as bad or worse than nethyl nercury
that m ght be in that tuna or, for exanple, reducing the
protein intake during pregnant which is a significant issue
initself, or is it replaced by bal oney or sonething el se
like that? That is a significant issue so it is very
difficult for me to specifically answer that question
wi t hout that kind of information.

DR. MLLER: Dr. Lee?

DR. LEE: Ken Lee. | agree with ny coll eague,
Dr. Hotchkiss, on the idea of tuna should be considered. |

think, alnost intuitively, one can see that tuna is a
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significant source of mercury just by virtue of its huge
abundance in the seafood category.

| would further say that it should not be added
to a banned |list as a "do not eat.” | would say that there
could be mddle ground in that a statenment such as,
"consider alternatives to tuna to enhance variety" could
add safety with few contraindi cati ons.

Tuna, as you see, is used as an exanple of a food
to consune weekly by pregnant wonen in the state literature
from Wsconsin in the Wonen's Guide to Eating Fish. |
don't think this was intentional but it gave an inadvertent
i npressi on that tuna has been checked out and it is safer
t han ot her fish.

So, unless we go on record in having a specific
recommendati on here, this kind of inadvertent translation
in consumer literature is going to continue to occur.

DR. MLLER: Dr. Aposhian.

DR. APOSHI AN: Again, | want you to consider the
fact, as Dr. Shannon has already pointed out, that children
are not just small adults, that on a per-kilogrambasis, no
data has been given to us by the FDA as far as anmount of
met hyl mercury per kilogramand the child's sensitivity to
it.

There is an old rule in toxicology; the dose

determ nes the poison. | certainly amnot in favor of
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abandoning tuna. Neither aml in favor of saying it is
sonet hi ng that should be avoided. But |I think the data, a
war ni ng of sone kind, should be given, especially for young
chil dren who--because | renenber when | was a boy, tunafish
sandwi ches were the easiest thing to take to school to

| unch before school |unches becane avail able by the

gover nment .

| think that it is necessary to bring this to
people's attention. Just because enough data is not
avai |l abl e does not necessarily nmean we should ignore the
problem | would just urge sone kind of advisory that
i ncl udes tuna.

At present, as | understand it, the advisory does
not include tuna.

DR MLLER | also haven't heard any information
on this fromany of the groups that spoke to us. There is
not hing on the exposure in a per-kil ogram basis.

Dr. Bol ger?

DR. BOLGER. M ke Bolger. | don't recall whether
Susan Schober nentioned this in her presentation but the
NHANES i s showi ng us that the body burden--so | amtalking
about bl ood now-in children is about three-fold |ower than
their nothers. So the NHANES data is show ng, froma bl ood
| evel , body-burden, perspective that children have | ower

bl ood | evels than their npothers.
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DR. APOSHI AN: But that says nothi ng about the
toxicity.

DR. BOLGER: Oh, no. | amjust talking about
body burden, because you did say sonething about relative
consunpti on exposure. | amjust saying, if you | ook at
bl ood, it says that the children have | ower |evels than
t heir nothers.

DR. SHANNON: That is deceptive, though; right?
Was that one through fifteen? What was the age group?

DR. BOLGER: | don't recall the age group. One
to five?

DR. SHANNON: That is not an age group eating
t una.

DR. M LLER: Dr. Shannon, did you have anot her
coment? Dr. Dwyer?

DR. DWER: | was just going to agree with Dr.
Lee. It is always good to go to the M dwest for common
sense. Wsconsin has a ot that we need to consider.

DR. MLLER Dr. Mntville?

DR. MONTVILLE: Montville. Again, | think using
aggregates for nmercury levels in tuna in children can take
us to a place that we don't want to go. In the absence of
know ng that it is safe, | think we have an obligation to
the public to say, "this is sonmething you m ght want to
limt."
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Clearly, it is not the high concentration of the
"don't eat," but, because of the consunption rate, there
is, | think, nore potential risk than the other fish. So I
think tuna is a little bit in a class by itself.

DR. MLLER Larry?

DR. KUZM NSKI : Larry Kuzm nski. | think we need
to be careful on the answer to No. 2 to avoid getting into
t he good-food, bad-food, good-fish, bad-fish, position. |
t hi nk the answer to No. 2 should be data-driven. | sense
that there is nore data available to the agency if it were
to ask on what the nercury levels are in canned tuna.

| sense that there have been a coupl e of other
suggestions on risk nmodels to be done on tuna consunption
in children and should those data generate a particul ar
answer to the agency, then | think that is the position the
agency should take in ternms of being data-driven to
formul ate a position.

DR. M LLER: Dr. Dickinson?

DR. DICKINSON: | would agree with that. | think
t he evidence that we have available to us now, based on the
NHANES data and ot her data that has been presented these
| ast coupl e of days doesn't suggest that tuna contributes
in any way except as part of the overall background. |
mean, it is there but there are nunmerous other fish on

FDA's |list of mercury |levels that have simlar |evels.
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| recognize the inportance of the cunul ative
content, but | agree with the point that we should be
driven by what the evidence will show us from NHANES
eventually is responsible for the elevated nercury | evels.
And | don't think we have that now.

DR. M LLER: Dr. MBride?

DR. McBRIDE: Margaret MBride. Another point |
find difficult with the tuna data is, though we know t hat
tuna is eaten as, perhaps, the top fish eaten, we are given
an aggregate or a nean of the nethylnmercury content but, if
| remenber hearing sone things correctly, and correct ne if
| am wrong, the light tuna versus white tuna is at the
| ower end of that range and | believe is also cheaper.

So the question is not really the average of cans
off the shelf tines the quantity eaten as far as the burden
to society, but it is nmuch nore conplicated than that. It
is how nmuch at each end of the spectrum et cetera. So it
is adifficult question and, in that spectrum include some
that are quite a bit--some cans, | am assuni ng, that are
quite a bit |lower than the average so we al nost do the
reverse of our intent if we say to those that happen to be
t he good tuna eaters limt.

DR. M LLER: Ms. Halloran?

MS. HALLORAN: It is useful, though, to | ook at

what W sconsin has done where they gave, as an exanpl e of
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weekly fish consunption, one can of |ight tuna and one
serving of something else. | think if it was presented as
an exanple of how you interpret this advice, | think that
could be very helpful to people and get the idea across

wi t hout havi ng the bad connotations that we are concerned
about .

DR. MLLER Dr. Hotchkiss?

DR. HOTCHKISS: In ny view, the call for nore
data is sorely m sguided. W know what the nethyl mercury
content of tuna is. W know the range. W know t he
standard deviation. There is a lot of information out
there. We probably could regionalize that information and
we know a | ot about it.

If is very sinple, through a nunber of things,
the TAS system and so forth, in selecting different
popul ati ons groups and finding out as tuna casserole, tuna
sandwi ch, what ever you want, what they are consum ng.

So we can go to the 95th percentile tuna consuner
of a specific kind of tuna if we |like and we can say how
much tuna they are getting. W can pick a nunber for what
t he concentration, or we can do a Monte Carl o kind of
anal ysis and go all across this thing. It is not a matter
of getting nore data.

It is a matter of taking sone of those exercises

and gaining information fromthose exercises and then
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maki ng a risk-mnagenent deci sion based on the outcome of
t hose kinds of things. M point is that, while we have
this base information, what we don't have is the scenario
analysis of that information to tell us tuna is a m nor
contributor to a child-bearing-age wonen's burden of
met hyl mercury or it is a major source or, nore likely, it
is something in between.

That is the kind of analysis of the data we
al ready have that we need.

DR. M LLER: Dr. Shannon?

DR. SHANNON: | just wanted to agree w th what
Dr. Kuzm nski said. It is sad but true that | don't think
that we have sufficient data here today to kind of give FDA
gui dance on what to say about tuna because the two big
things that we are mssing are, one, the risk assessnent on
post nat al exposure, for exanple, to school-age children
and, two, the kind of risk cup analysis that can only be
done when FDA and EPA get together and try to get a sense
of what average exposure to all types of fish are for the
popul ati ons we are concerned about so that you really do
have a sense--1 think, only then, can you tal k about where
tuna fits in the grand scheme of things and really nmake a

risk cup that you feel confortable wth.
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Absent those two bits of data, | would have no
i dea what to suggest to FDA that the tuna recomendati on
say.

DR. MLLER Sitting here thinking about this, I
amreluctant to leave it blank. | am concerned about a
particularly susceptible popul ation although there are sone
areas where children are less sensitive than adults. But |
don't think that is the case for nmethylmercury.

But what | woul d suggest that you consider is the
possibility if there is a belief that there is insufficient
data to cone to a decision concerning--1 won't say
avoi dance, but limtation or whatever, that we m ght
consider specifically recomending to the agency that they
do these analyses on a priority basis and make the deci sion
once the data is in. But to focus this on the tuna

specifically rather than on all fish, we would establish a

priority.

DR. SHANNON: | agr ee.

Dr. Friedman?

DR. FRI EDMAN: My comment is not just for this
question. It is nore general. Can | bring up sonething

that is nore general regarding the advisory?
DR. M LLER: Let ne just get a feeling of the
commttee on what | just said and then we will go on to

your question.
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DR. FRI EDMAN:  Okay.

DR. M LLER: Dr. Aposhian?

DR. APOSHI AN: It bothers ne. Essentially, you
are saying that we don't know whet her met hyl mercury--we
don't know that the anpbunt of tunafish that children eat is
enough to cause them damage; isn't that correct?

DR. MLLER Yes; | think that is correct.

DR. APOCSHI AN: Then the next question is are we
willing to just ignore the situation for a period of tine
t hat we don't know how long it is going to be before FDA
goes through the risk analysis, gives us advice and
eventual |y publishes it.

| think that there is substantial evidence that
children are harnmed by methylmercury. | think there is
substantial evidence that tunafish is one of the major fish
consunmed by people, especially poor people, and by
children. | think it would be a mistake to ignore this. |
woul d rather take the position that let's issue sonme sort
of cautionary advisory that can be revised rather than
ignoring it.

Agai n, the Wsconsin exanple, | think, is
excellent. | think you all have this. It is a Safe Eating
Gui deline for Wonen who are Pregnant, Planning to be
Pregnant, or Breast-Feeding for Children under Age 15. It

goes through the tunafish problem
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It seens to ne that it would be a mstake just to
wait. W can always change a decision. But | would nuch
rat her have that decision geared towards extra safety
rat her than just being ignored for a period of tine.

DR. MLLER So what has been recommended, let ne
take that, and put another idea on the table is that we
recommend sone kind of cautionary statenent, certainly not
an avoi dance statenent and not necessarily one that is a
specific limtation but a cautionary statenent and, at the
same time, recomending to the agency that they nake doing
the analysis to get the data a priority issue.

Dr. Montville?

DR. MONTVILLE: | have to nodify nmy previous
position a little because | have been thinking what has
been driving the tuna issue is not the concentration but
the frequency of consunmption. So if we tell people to
limt that and they substitute it with some other m ddling
anmount fish, it is not going to decrease the nercury burden
at all.

So | think, going back to what Dr. Busta
originally said is that people should be encouraged to eat
a variety of fish or to be made known that "you shoul d eat
sonet hi ng other than just tuna all the time."” 1t could be
put in a positive |ight and probably do just as nmuch good

as maybe badnout hi ng tuna.
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DR. MLLER A positive cautionary statenent.

DR. MONTVILLE: Yes.

DR. MLLER: Dr. Friedman, | haven't forgotten
you. | amjust trying to get this issue out of the way.

Dr. Hot chki ss?

DR. HOTCHKI SS: Joe Hotckiss. | would certainly
agree the position that we should be cautionary, but you
al so have to renenber that every tinme you change soneone's
diet, you run other risks as well. For exanple, one m ght
substitute for canned tuna another fish in the diet. |If
you | ook, under Tab 22, the list, many of the nost popul ar
fish--for exanple, halibut--has a higher concentration of
met hyl mercury than tuna.

So one mght say, "I should |imt ny tuna intake.
| like mld fish. | amgoing to choose halibut.” The end
result of that is that you have given a greater
met hyl mercury burden. O | m ght substitute, because of
the cost, bal oney or peanut butter or other kinds of things
to ny diet. Renenber, we are talking primarily about
pregnant people for which high-quality protein has sone
benefit, | believe.

So, in the absence of--1 could go along with all
this if someone said to ne, "Listen; tuna is 40 percent of

a woman's burden of nmethylmercury during pregnancy.” Then
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| could say, "Gee; that is sonmething we ought to do
sonet hi ng about."

| haven't heard that nunber. I|f we had sone
specific kinds of risks over that, then this decision would
be easier. But, in light of that, | don't think we can
ri sk maki ng the wong decision telling people to substitute
a higher mercury-content fish or bal oney or other
i nexpensive food into their diet.

| woul d agree that prudent course for ne seens to
be to strongly recommend to the agency with due haste that
t hey make those kinds of cal cul ations and deci de, for
di fferent popul ations, what the nmethylmercury burden is due
to tunafish and publicize that information.

DR. MLLER: Dr. Aposhian.

DR. APOSHI AN: | urge you all to pick up what you
wer e handed by Wsconsin. W all believe--or |I have al ways
bel i eve, even though | amnot a citizen of Wsconsin that
the state has been very progressive in its health
endeavors. It says, "Wekly. One neal per week of canned
l'ight tuna (6-ounce can equals one neal) and,"” and the and
is in bold, "and one nmeal per week of either blue fish,
sunfish, black crappie, white crappie, yellow perch,
bul | heads or any comercial fish, fish you buy in a store

or restaurant.”
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It seenms to ne that that doesn't say you should
not eat canned tunafish. It seenms to ne that it gives you
ot her choices. | don't know anyone on the comm ttee who
woul d want to ban any of these fishes because we realize
that it is necessary to have a useful diet containing the
onega-3 and other fatty acids.

Again, | would hate to see children put at risk
just because we don't have all the data yet when there is a
| ot of data, both animal and human data, that methyl nmercury
can do harm

DR. MLLER: Dr. MBride? It is on this issue;
ri ght?

DR. McBRIDE: Yes. There is also that double
asterisk there on the Wsconsin handout that says if you
don't eat anything but tunafish, two 6-ounce neals a week
is okay. That is a problem The big tunafish eaters don't
eat anything el se but tunafish and they are not going to go
out and get crappie and yellow perch and cook it.

DR. MLLER: M. Schol z?

MR. SCHOLZ: Just not to disparage the fish and
to make a m nor correction, it is "croppie.”

DR. MLLER: Dr. Lee?

DR. LEE: | think we are all pretty nuch pretty
consi stent and can achieve all things. |If we ask FDA to

study these nunbers and, in due haste, make a
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reconmendation, that, indeed, is desirable. W all know
the lightning speed at which governnment works and it m ght
be to our best interest to say sonething in the interimor
put a time frame on that response.

| woul d go back and suggest that a statenment such
as, "Consider alternatives to tuna to enhance variety be
incorporated in these recommendations.” It is benign
enough that we are not banning the substance but we are
concerned about the |large potential contribution to the
bur den.

DR. M LLER: Dr. Kuzm nski ?

DR. KUZM NSKI: | go back to a concern that |
t hought | heard relatively commonly around the table
earlier on, m xed nessages and the number of nessage. |
guess | amsort of in the canp of--1 hear the coment on
t hat we know what the levels are. | go back to Tab 22 and
| ook at the total number of sanples that have been run for
tuna and canned tuna, just focussing on canned tuna.

If there is nore data truly avail able, hastily
available, in quality fashion, then | guess | amfor
ratcheting up the effort to get that data, putting a tine
frame on the result |like the end of the cal endar year, and
go forward with whatever nessage the data drives you at

that point in tine.
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DR. M LLER: There is another possible solution.
| thought I had it before. As Dr. Kuzm nski said, there is
a period of time during which these docunents have to get
drafted. The process required by law for the agency to
devel op these kinds of activities is sinply tinme consuni ng.
It can't be done overnight.

We can, and have expressed, | think, in the
record of this discussion, our concern for children. What
we disagree with is what action to--we all agree that the
agency should take and coll ect the avail able informtion,
do the appropriate risk assessnent for children, et cetera,
et cetera, et cetera. W have already stated that and |
think that is sonmething we all agree on.

But | would suggest also that, instead of just
saying they should add a precautionary statenent, a prudent
statenent to it, say they should be working on the
devel opnent of an appropriate statenent suggesting
l[imtation of tuna consunption as part of a m xed--while
this process is going on. And then, at the time, whether
the time cones to inplenent it or not, by that tine, I
think the science part of this will have been devel oped and
t he agency can nmake a deci sion based on whatever the

science is going to be.
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DR. APOSHI AN: | amnot quite certain |
understand. Are you saying that we are going to ask for a
cautionary statenent?

DR. MLLER: W are going to say the agency
shoul d be working on an appropriate positive statenent that
wll also recommend [imtation in consunption of canned
tuna and, at the sanme tinme, encouraging eating a greater
variety of fish.

DR. APCSHI AN: My concern, know ng how ny
uni versity functions and nost governnent agencies function
is are we going to put atime limt on when that is going
to appear?

DR. MLLER: There is a period of time that it
will take the agency to do this under law. It has got to
follow certain process for any action it takes up to and
i ncludi ng notice and comment and so on to get people's
responses back.

| am saying that they ought to be working on this

and the science at the same tine. | assure you that the
science will be done |long before the statenent will be
done.

DR. APOSHI AN: That takes care of the children.
| don't think we have yet addressed the pregnant wonmen who
will eat a nunber of cans of tuna not know ng about this.

Again, the Wsconsin statenent--
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DR. M LLER: VWhat | am proposing is that the
agency work on a statenment like that in the Wsconsin--

DR. APCSHI AN:  For children and pregnant wonen.

DR. M LLER: For children and pregnant wonen and,
at the sanme tinme, do the science and hopefully, and
probably wi Il happen, the science will be avail able before
that will be available and then, at that point, nake a
decision to see if the science supports it.

| am out of ideas.

[ Echoes of support.]

DR. M LLER: Dr. Friedman, finally?

DR. FRIEDVAN. | am | ooking here at the advisory,
t he FDA advisory. W have been tal king here over the three
days about the inportance of changi ng behavior. This is
t he purpose of the whole thing. It starts with a statenent
about the fact that seafood can be an inportant part of a
bal anced diet. However, sonme fish contain high |evels that
can harm an unborn child's devel opi ng nervous system

| don't know who is the audience, exactly, of
this. 1 don't know how many young wonen know exactly what
we nmean here by devel opi ng nervous system | am not sure
t hat we know what we nmean by devel opi ng nervous system
thi nk there needs to be nore specificity.

If I am a pregnant wonen, | want to know what it

means if | eat a little nore tunafish. Is my child going
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to be retarded because of it? |Is the child going to have
severe notor dysfunction? 1|s the child going to | ose one
point of 1.Q? | think we need nore specificity here.

O herwi se, why woul d people follow the suggesti ons?

DR. M LLER: \What you are saying is that the
advi sory should be nore specific in outcone.

DR. FRIEDVAN: |If this was a consent form-
suppose we were an | RB here and soneone wanted to do a
research project, wouldn't we need to have nore specificity
in terns of what we are | ooking for and what we are
expecting to find? We would. W wouldn't be able to get
our project done.

DR. MLLER: | see nothing wong in nmaking the
statenent that it be suggested to the agency to consider
this. But renenber, again, this is part of a conflict
between sinplicity and short nessages and nore detail ed
nmessages. Consent forns are not exactly the npbst succinct
messages | have ever seen.

DR. FRIEDMAN: This was just an analogy. The
point is that the public--we are asking the public to
conply. Why should | conply? First of all, I may think
that, by eating a little every day tunafish my child w |l
be deformed or will be retarded which is very alarm ng and

i ncorrect. This is at the extrene.
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| would certainly want to know nore detail than
t he vague notion of neurol ogical deficit.

DR. M LLER: Any coments? It is a conundrum
because of the desire to be nore precise and the difficulty
of doing that within the confines of a short nmessage that
people will actually read. It is the old I[abeling problem
about how rmuch can you get on a 3-ounce tuna can.

DR. FRIEDMAN: | just thought I will nmention it.

DR. MLLER: No, no. It is on the record.
want everybody to understand, anything you say is on the
record. The agency will review all of this. Even so sone
of these things are not issues that we have agreed on as a
group, they will be considered by the agency as part of
their--

DR. MLLER: Dr. Fuller?

DR. FULLER: Just sort of a coment on that one
and that is | also don't want to get into the business of
trying to wordsmth the advisory to death. | think that
one of the things we have been hearing around the table is
t hat when you are doing risk comruni cation, that bal ance of
when you have got a conplex issue of how you get your
nmessage across and don't confuse too nmany nessages in that
delivery, et cetera, | think there is benefit and, perhaps,
sonet hing that could be given sonme consideration, too, is

just the old "for additional information."
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| am not certain that, in an advisory where you
are trying to get a conplex nmessage fairly sinply across,
you can get into a lot of detail, but I think you can
direct, not necessarily just to your |ocal health agency,
but providing, perhaps, in that small print, additional
speci fics.

It may be in here; the website, which is easily
navi gabl e and gets you to additional detail, whether it is
for the risk assessnment or information on the various
different types of fish, et cetera.

DR. M LLER: \What you are saying, in essence, and
| think everyone would agree, that the nmessage that is
di stributed through the various channels that will have to
be used for this, whether it be professional channels or
what ever, ought to be designed specifically for that
channel. The sanme nessage isn't necessarily the one
woul d use for physicians or for other groups, for the
medi a, et cetera.

Dr. Scherer?

DR. SCHERER: | would just add ny two cents. It
seens to ne that the real issue here is sinply a
recomendati on that any nessage that is produced should be
pretested on the audience so that we understand what they
know and learn fromit.

DR. MLLER: On the recipients; yes.
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DR. SCHERER: Yes. If it is for physicians, then
physi ci ans should actually ook at it and describe what is
it they are getting--

DR. M LLER: An excellent suggestion.

DR. APCSHI AN:  Can we, perhaps, even recomend
that the FDA have a risk communicator |ike Dr. Scherer put
on this problemwith then? |Is that out of our
jurisdiction?

DR. M LLER: No, no. W can spend their noney.

DR. APCSHI AN:  Money is noney but, still, I think
many of us are learning a great deal about risk
communi cation. | don't know how nmuch the FDA knows about
but it certainly could not do any harmto have Dr. Scherer-
-that we recommend that Dr. Scherer or soneone with his
qualifications be an advisor to the group at the FDA who is
going to come up with this advisory.

DR. APCSHI AN: | think that perhaps what we ought
to say is that, recognizing FDA has its own risk
conmuni cators, that, in order for this to be done properly,
all the nost experienced individuals involved in these
areas ought to be consulted. It is really inportant enough
a problem and that is what | keep on saying, that it
really deserves attention as a primary priority for the

agency, for the agencies, | think I can say.
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It has been inportant but | have no idea where
this has been a priority of the FDA. But | think this
group indicating how inportant it is would be hel pful in
establishing this priority.

DR. HOTCHKI SS: Point of order. | would like to
see us tal k about Question 5. The real risk to ne is
anot her night in this wonderful hotel.

DR. MLLER: | amnot going to conment.

DR. DWER: | have one sentence and that is if
this isn't--whatever the final upshot of this advisory is,
per haps the agency and the departnent needs to consider
incorporating this into Healthy People 2010, the interim
review in 2005. | believe they changed the objectives a
little bit then, and that would bring all six Public Health
Service sister agencies together in one happy famly.

DR. M LLER: Thank you.

| think we have reached a consensus. \What
exactly our consensus is, we will find out when we read the
record. Nevertheless, | would like to turn to the |ast
questi on.

DR. ACHOLONU: | just have one. | know we have
been spending tinme tal ki ng about the tuna situation. There
i s anot her aspect of Question No. 2 that | don't think we
have addressed. | would like to recommend to FDA that they

shoul d expand the list of different fish species that
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shoul d be avoi ded by pregnant wonen if the information
beconmes avail abl e to FDA.

The reason why | say this is | have read sone
publications making a list of some species of fish whose
mercury content exceed 1 part per mllion. An exanple of
that is redfish. Another one is what they call the black
grouper. And there are others. Should we include, in our
recommendation, that the FDA increases or expands the i st
as nore information becones avail abl e.

DR. MLLER. Any comments? |If not, | think it is
a perfectly reasonable thing to do.

DR. ACHOLONU: Thank you, sir.

Response to Question 5

DR. MLLER Let's nobve on, so that Dr. Hotchkiss
can go hone happy, to the final question about should the
agency increase its nmonitoring of nethylnmercury in
commercial fish to keep its advice current.

| would ask the question differently. Does
anyone di sagree with that? Dr. Nordgren?

DR. NORDGREN: Dr. Nordgren, again. | don't
di sagree. | certainly strongly agree with this nonitoring
bei ng done. | don't understand the budgetary constraints
of the various organizations involved. | would not want
this done at the expense of sone of the things, maybe. But

| think this needs to be done.
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| don't think it can be our decision to say who
does this. But, tonme, it is extrenely inportant that this
part be done. But | worry about the FDA. | know there are
l[imted dollars, healthcare dollars. | don't think I can
be in a position to prioritize--1 hate that word--but put
in alist of what are very inportant things. | think
sonebody needs to do this.

DR. M LLER: That's correct. But | think it is
inportant that, if we recognize that it is inportant, we
ought to nake that recommendati on.

DR. NORDGREN: | recommend this as being
extrenely inportant.

DR. M LLER: Dr. Hotchkiss?

DR. HOTCHKI SS: Joe Hotchkiss. M concern about
this is that, over the last three days, we have heard a
nunber of individuals call for increased nonitoring by FDA
In my view, we know pretty nmuch what the nethyl nercury
situation is in fish. W have an ongoi ng mar ket basket
which really, while [imted in size, is intended to find
out what, not only for nmethylnercury, but other toxicants
in the data.

| woul d be very disappointed to force FDA into
spending limted resources to find out what they already
know. There are other kinds of research questions, |

think, that if FDA wanted to dedicate nore noney in this
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area, they could gain nore from For exanple, a broader
sanpling of biomarkers of nmethyl mercury exposure, hair,
relatively sinple research to further test in nore detail,
test different nessages in different groups.

There are things that need to have npbney thrown
at them and to be done by FDA, but to increase its sanpling
and nmonitoring program | don't think will bias very nuch.
My concern is that those calls for--there is a tendency,
even in the agency when | was there--there was a saying
that if you sanple a problem enough, it will go away.

| would hate to see that happen in this case.
There are nmuch, much better ways to spend resources.

DR. M LLER: Dr. MBride?

DR. McBRIDE: Margaret MBride. Actually, that
was simlar to what | was going to say. Maybe we need to
expand the statenent to say nonitoring of not just fish but
of this young-children group, for instance, that we don't
seemto know, the five to twelve or the five to fifteen and
that sort of thing.

DR. MLLER: | was going to ask that question,
whet her the nmonitoring should be expanded to incorporate
concentration of human bi omarkers or in addition to
what ever was done in fish, itself. It is true you can

sanmple things to death but I think, on the other hand, | am
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not sure that we really have a enough data to really be
able to determine with sonme accuracy what the limts are.

| think that needs to be done. | think there are
experts at the agency who could deal with this. They are
doing this all the time. W throw a |ot of nopney at
pesticides. |In fact, a lot of that noney is wasted. W
know what the pesticide concentrations are. But it is done
because Congress told the agency it had to do it.

Dr. Shannon?

DR. SHANNON: | was going to disagree with Dr.
Hot chki ss and agree with what you just said. | don't think
nmoni tori ng has been adequate. \When | | ook at, over the

course of the three days, that neasurenents of tuna are
based on only a couple of hundred sanples, and that is

supposed to be an estimate of the popul ation of tuna, |
find that woeful ly inadequate.

Now, that doesn't necessarily nmean that the FDA
needs to enhance its own nonitoring. |f soneone else is
doi ng that and provides that data to FDA, then that is a
reasonable alternative. But | would conpletely disagree if
anyone were to suggest that doing 200 to 300 sanples is
adequat e.

DR. M LLER: Ms. Halloran?

MS. HALLORAN: | agree with Dr. Shannon. Wen we

have in Table 3 certain species where they have done
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exactly four sanples, trout, sea water, sanples, and one of
those was 1.19, there is a significant possibility that, if
they did a hundred sanples, or even fifty, that that could
be a candidate for the "do not eat” |ist.

We don't know. We really don't know. But when
one of four is 1.9, that is a serious concern. So | think
there are some. |If you wanted to say that nonitoring of
commercial fish where data is |acking or sonething,
because, obviously, sone categories are nuch better than
others. But these, where the data is so scanty, it does
seem to need nore nonitoring.

DR. MLLER Perhaps it mght be useful to nodify
by suggesting that the agency increase its nonitoring of
commercial fish in collaboration with the industry and
ot her interested groups, sonething |like that.

DR. M LLER: Dr. Lee?

DR. LEE: Ken Lee. | find this statenment to be a
l[ittle too restrictive in that I think we have to trust our
regul ators within the governnent to nonitor what nakes nost
sense scientifically in terns of information needs.

So | woul d suggest that the agency should
increase its nonitoring of methylmercury in order to keep
its advice current. Let's not forget that we are al

assum ng that seafood is the only significant dietary or
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envi ronnental source of nethylnmercury. | amnot quite so
sure that is the only place it is comng from

We saw sone evidence of individuals that didn't
eat any seafood that had appreciable content in tissue. |
would like to allow the scientists to explore what needs to
be expl ored.

DR. MLLER Dr. Fischer?

DR. FI SCHER: Fischer. | just think a nore
general statenent, say, "The agency should increase its
collection of information on nethyl nercury exposure." They
could do the nonitoring thensel ves or they could coll ect
the information fromthe states or other places, industry.
Just give themthe idea that they have got to increase the
i nformati on base on exposure.

DR. MLLER: Did you incorporate in that exposure
the statenent, human bi omarkers, hair, et cetera?

DR. FI SCHER: Yes.

DR. MLLER: Do we all understand what he is
sayi ng? Ckay.

DR. M LLER: Dr. Kuzm nski ?

DR. KUZM NSKI: If the statement were also to
include a highlighting of presence in pregnant wonen, |
think that would be an inportant addition to make. The
comment was made during Dr. Lockwood's presentation, |

think it was yesterday, on the possible role that the OB-
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GYNs could play in the enhancenment of the know edge base of
the nmercury content of pregnant.

| think that is an avenue that the agency m ght
want to explore.

DR. DWER: | agree with both of those
st at enent s.

DR. M LLER  Dr. Shannon?

DR. SHANNON: | guess | just want to ask, the
i ssue of adding the recomendation on bionmonitoring. |Is
t hat because we feel that NHANES is inadequate or it should
be in addition to or supplenented? 1Isn't that the purpose
of NHANES?

DR. MLLER: | think the question is does the
sanpling of NHANES really represent a popul ation
di stribution. One of the questions the agencies m ght--1|
amjust trying to indicate how this could be responded to--
shoul d we have nore geographi cal data whi ch NHANES doesn't
give you? There are a |lot of questions about that.

It may not be any and it may be, if it is serious
enough, that the federal agencies, not just FDA, could
enter in the kind of thing that are been done in sonme of
the states that we--

DR. SHANNON: |Is there a precedent for that? Has
t he FDA ever done biononitoring, done popul ation
bi omoni t ori ng?
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DR. MLLER: | don't know. | can't think of it.
| don't think that has ever been done. That doesn't nean
it can't.

DR. SHANNON: | agree.

DR. MLLER | ama firmbeliever in tradition
but only when it suits our purpose.

Dr. MBride?

DR. McBRIDE: Margaret MBride. | amnot sure
when the right time to bring this up, and we have touched
on it, but we have the problemof trying to get a sinple
message out when there are pockets of the popul ati on that
have either nuch less, as in Alaska, potentially, or nuch
nore as in sone of the coastal areas, say, Mobile,
exposure. We haven't really nmentioned that.

Sonmehow, we don't want to get in the way of
firstly, no harm W don't want to get in the way of
ei ther stronger or |ess strong advice that is locally
appropriate. | amjust raising that as an issue. | don't
know quite how to address it unless, possibly, if we go to
this kind of form it can be clear.

DR. MLLER: | think we have already said that
t he advi sory ought to be put together in collaboration wth
ot her federal agencies and the states. | could visualize--
| don't know if this would ever work--a statenent that was

basically formatted in a simlar way and that was a genera
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statenent to begin with and then individual statenents
within the various--attached to it. | don't know if that
woul d wor k.

But | think this is one of those issues that
requires really close coll aborati on anong agenci es and
anong agencies in the states. There are others |ike that,
food-intoxication, food-safety, issues, increasing demand
that the states and the federal agencies interact nore
closely in order to keep control of contam nation of food
stuffs and so on.

| think this is one of those issues where it
could work very well, indeed.

Are there any other--1 don't believe this. W
actually finished on the noment that we thought we were
going to finish, we hoped we were going to finish.

DR. FISCHER: | have a point of information. |
feel | nust say, or tell you, that Dr. Henry Anderson from
the State of Wsconsin informed ne that this Wsconsin
advi sory, which we all admre, was stolen from anot her
state. | think it happens to be Maine, if | am renenbering
correctly. So just so Wsconsin doesn't get in too nuch

trouble claimng that this is theirs.

DR. MLLER: If there are no other comments, |et
me truly thank you all. This has been an excel |l ent
consultation. | think we have given the agency sone very,
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very useful advice. | am/|looking forward to nonitoring
their progress on this in the future.

This part of the discussion will be transcribed.
The whole neeting will be transcribed, but each of you wll
be provided a copy of this part of the discussion, for your
i nformation.

Thank you all very nuch.

[ Wher eupon, at 3:30 p.m, the neeting was

adj our ned. ]
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