








Dr. Davis:

Dr. Stein:

Dr. Davis:

Dr. Stein:

Dr. Davis:

Dr. Stein:

had a confmned diagnosis ofADHD, rather than those that

, were just put into the billing code?

We did. Are you saying why don't we redo the analysis

limited just to those children confinned with ADD?

Yes.

We do have that. Let's just see if we can pull it up real

quick. These are the results of the analysis. The ADD

analysis, when it is limited to children who are seen at least

twice. Excuse me, looking at the exposure. The exposure

is calculated by micrograms of mercury received at one

month of age. These are now limited to the number of

children seen at least twice and then these are level I, II and

III, let's see if I can call on my memory here. Feel free to

come in and help if anybody remembers these off the top of

their head. These are children who were at least seen by

the practitioner, referred to somebody else and then

confinned. So these are in fact the relative risks for

children who are confinned to be ADD children, and you

can see that the relative risks are almost identical.

If we look at the assessment of the analysis when we are

looking at exposure at three months of age, now these are

all children who were seen at least twice and then when we

look at children where the diagnosis was confinned by this

specialist or referral on a referral, we see that's now

statistically signific~t with confidence intervals that

exclude one.

Do you have the same data for speech delay?

Yes, we do.

Is it a similar result?
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Dr. Davis:

Dr. Stein:

Dr. Davis:

Dr. Sinks:

Yes.

I think with ADlID, and this is a clinical observation, if

you go to a specialist as I think they have both at Group

Health and Kaiser of Northern California, that diagnosis is

fairly standardized. Developmental behavioral pediatrician

or a neurologist, I think we can believe in that diagnosis.

On the other hand, speech and language delay include a

wide variety of diagnoses. I really have never seen a child

sent to a speech pathologist without coming back with

some diagn~sis. It may be very mild apraxcia or very mild

articulation deficit or very mild expressive language delay,
but I have never seen one not come back. Now you had

some that didn't, I know, but I have never seen that.

I think you really need to look at what the diagnoses were

and if they were significant; rather than just a diagnosis of a
speech delay. That's very fuzzy.

That is a very good point and it just proved to be

impossible, on both a preliminary look and on our large

look. We can wish for s~andardization in medical records,
and I'll show you it simply doesn't exist. Some kids got

Woodcock and some kids got Bailey. It's just a whole

commish of stuff done to children and it seems to vary by

who their referral practitioner is and the age of the child,

and other seemingly random events. I think what you are

asking for is wonderful, but I don't think we are going to

get it just by looking at medical records.

I would just like to compliment the investigators for

actually diving into the data that were available as much as

they did. I think they have done a fantastic job of doing it.

At the same time I think it is important that we realize this

is not the same thing as taking these children and putting

them through a standardized battery of tests to determine
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Dr. Davis:

Dr. Johnson:

Dr. Sinks:

exactly what they have. The fact that we see such

discrepancies in terms of the proportion of these kids were

referred, 30% or 40% for ADHD versus 90% for speech

delay suggests to me that there is a very large difference in

terms of clinical practice and referral patterns, as well as

willingness to accept diagnoses from a referral physician. I

think we can say that we can cull these things down, but

whether or not they have a specific disorder relative to each

other, it really does require more of a standardized clinical

battery. I think at the same time they have done a great job

of doing what they could with the data.

Well, thanks. I think actually we all agree with you on that

point.

Could I ask, Tom, does it help you at all, the fact that as

you tracked it more and more toward the more precise

diagnosis, the relationship held. The relative risk stayed

more or less the same as you got closer and closer to the

specialists?

Personally !lot so much in the speech and the first two

things because there really wasn't much difference in the

numbers. Almost all of these kids were referred. Almost

all of the referrals ended up being a confirmation, and it
didn't suggest to me that there was really much difference

in those groups if I remember.

The more troubling one to interpret was the ADHD. The

thing there' that is troubling to me is why is it that 60% of

50% of these kids are not getting referred? Is it an issue of

the degree of their condition or that the primary treating

person is very comfortable in treating this case and it isn't

just simply not refe~g them. So I am not sure. It is

reassuring that there is something going on in the data. If it

just disappeared, yes, but again I think in the first two
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Dr. Verstraeten:

Dr. Rapin:

Dr. Verstraeten:

Dr. Rapin:

examples we are really dealing with almost the same cases.

I ·don't think you are culling that many out.

Can I quickly comment on that? In the first place on

speech, we only looked at those kids that were diagnosed at

least twice, and we already saw that the relative risk was

higher in that group than the general group. So already we

started out with a group of children that were more likely to

be truly affected than others. More ADHD, so that might

explain why the percentage was so high for speech.

The other issue, I think you are right about the ADHD.
think there are a lot of General PraCtitioners or

Pediatricians who feel comfortable treating these kids

straight away with Ritalin or whatever it is.

Another remark I would like to mcike, I don't think that this

one completely takes away the concern about parental bias,

because one could say the more concerned the parent, the

more likely they will see a specialist and the more likely

the specialist will treat the kid if the parent really insists.

Regarding the language disorder, you must have made on

age when this diagnosis was made, yes?

Yes.

Okay, two things. Number one, perspective studies have

shown that a large number of children with early language

delays diagnosed say at two years or three years, by the age

of four or five years they no longer have the problem. And

in fact, one could say it's disappeared and then it will

reappear at school age as a reading disability and therefore

it is still significant. But a study from Whitehurst and your

University at Stony Brook has in fact shown that it is a

deficit that is predominately an expressive deficit. It

probably is not significant.
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Dr. Weil:

Dr. Davis:

Dr. Rhodes:

The other comment I was going to make about the referral

of the children with language disorders. The law requires

now that all children who are at risk for developmental

disorders be referred for intervention, so that the fact that

so many were referred for intervention may be because

people are following the Federal Guidelines which says

between zero and three, if you have suspicion of a

developmental problem, and particularly at this age

language disorder is the fITst one that comes to attention,

you will be referred for intervention. So I think that may
be somewhat of an artifact.

I work in the Early Intervention Program and I wish you
were right, but in a study that we have done in Michigan,

we think that there is less than 40%, probably less than

30%, of the kids who are eligible in terms of delay that are
in fact referred for evaluation. Even then we don't know

how many of those are getting treated.

The total treatment group for the under three in Michigan is
. currently 2% of the population, ~d that is probably up near

the national average.

I have a question for Phil. This has to db with his decision

to look at stratification on clinics one by. one. I am

wondering whether you think it could be, in fact, done

where you in essence look at the clinics by quartiles of

some measure, or quintiles even. I guess I share the

concern that you may have actually lost a lot of the

informative risk sets by stratifying so fmely on clinics.

I think it's not so much that the risk sets have been totally

lost, but that they are looked at quite differently in the

sense that a clinic where 90% of the kids are in the same

risk group. That's a higher risk group. The case being

from that high risk group is certainly not an unusual event.

Now you average that across a bunch of other clinics that
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Dr. Johnson:

Dr. Clarkson:

Dr. Verstraeten:

are very different exposure levels, that kid may seem

unusual. But if stratification is the right thing to do, then

throwing them back into a melting pot isn't really the right

thing to do.

It's not good to increase your variance, but if everybody is

the same in the group the kid comes from and you think

that they are very different from somebody else, then they

really shouldn't be there.

Actually I will say though, by the time I have included

other kids that were excluded from another analysis and

done everything else that I have done, the variances are
really no bigger. Well, they are slightly bigger than before.

The clinical stratification does increase them quite a bit, but

doing everything else brings them back down to almost

where they were, so it's not that I've just doubled the

variances and that's why there is no affect.

Please, Dr. Clarkson.

On another topic, you heard us toxicologists talking about

body weights and what sort of blood levels we might

expect in this population.. Do the investigators have a

Histogram of birth weights in this study? I haven't seen it.

It might give us an idea of the sort of maximum blood

levels we might expect to see in this group. To see whether

these levels might overlap the lower ranges from other

epidemiological studies.

All I can say about the birth weight, at least for the group

of which we had the birth weight, was that the mean was

I 3.5 kilos and it ranged from one to about five, but I could

produce you a histogram by tomorrow if you would like

that.
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Dr. Clarkson:

Dr. Verstraeten:

Dr. Oakes:

Dr. Johnson:

Dr. Oakes:

Dr. Rodewald:

Well, as long as you have a rough idea of what the range is,

it would help.

I can show you that by tomorrow.

Everybody rm sure is very well aware of this, but I don't

think it has been explicitly mentioned. There must be a

whole range of other potential confounding factors that we

don't have data on. Can't measure predisposing to these

various conditions. I guess it would be helpful at some
point to kind of prioritize a list of what these might be and

whether there is any hope of getting any kind of handle on

it.

Do you want to start the list of things that would worry you

most?

Well, I guess we have soine data. What have we
considered so far? We have some data on socioeconomic

status. We don't have any kind of data on smoking,
although it was mentioned. Alcohol.

In terms of what Phil Rh~des was talking about in terms of

whether the low exposure group should be analyzed or not,

that's a potential area to look for confounders. One of the

characteristics that Dr. Modlin had mentioned earlier and

the thing that's been troubling me the most, and that is that

the lower exposure group are by definition late starters.

There is a lot of health service research talking about the

characteristics of babies who are later starters for

vaccination and delayed vaccination. Many of these are

socioeconomic factors and poverty access to care, which

would not be a problem in this data set. But then there are

subtle ones. This month in AJPH in basically the same

group of children, there is a study shown that the late

starters have less continuity of care. They see the same

doctor fewer times after time, and that may have some
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Dr. Stehr-Green:

Dr. Rhodes:

relation to being diagnosed with something subtle. So I

think I would go to the Health Services Research and look

for distinctions between things associated with late start

that also may be associated with receiving one of these

diagnoses.·

Let me preface this by saying this may make no sense

because of my ignorance of the etiology and pathogenesis
of development delays and so forth, but is there any merit

in doing some sort of time series analysis to see if we can

demonstrate a standard period between the point of

exposure to the vaccine and the onset of whatever the
outcome is? Is there any sense in doing that? The only

temporal association you have demonstrated is that the
diagnosis occurred after they first were vaccinated. Okay,
that's the basic bottom line you have to demonstrate, but is
there any merit in trying to establish if there was a unique

or specific period of time post-exposure that development
delays were first noticed? Does that make sense?

I think Tom and I both have done some work on that in the

sense that is there a different relative risk at age two as

compared to age four, or one exposure group versus the

others? I have not seen any big differences along those

lines. 1 have not looked extensively or not across all the

outcomes, but in the few I have looked at I have not seen

anything that relates to that along those lines. I have also

looked in different calendar periods. One thing that didn't

really come out in the earlier discussion was that the

diagnosis rates for these ~onditions, ifyou look at kids who

are the same age at different calendar times, they have gone

way up in the last five or six years in both Group Health

and NCK. The diagnosis is much more common now than

it was four or five years ago, for speech delays as well as

ADHD.
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Dr. Johnson:

Dr. Rhodes:

Dr. Johnson:

Dr. Rhodes:

Dr. DeStefano:

The comment was made this morning, or the question was

raised are you just shifting the diagnosis to an earlier age

and that ifyou looked later in time, would that even out?

I think the amount of risk that is being ascribed to

Thimerosal exposure is so swamped by the calendar time

factors. In other words, if there was an effective from

Thimerosal and you stopped giving any Thimerosal, would

you see a decrease in these problems? No, you would

probably still see an increase because the temporal trends

are so strong. Unless they have platformed out, they would

swamp any effect of the size that has been contemplated

here so far.

But what you just said sounds like a conclusion. That the

temporal trend is what is being measured.

No, no. I am saying that if one tried to do an ecologic

study and said let's look at what the rates have been over

the last few years. Now let's start not using any

Thimerosal. Shouldn't they go down? No, they wouldn't

necessarily go down because there has been a very strong

upward trend in these two HMOs over the last three or four

years in using, for example, the speech code, and that

temporal trend may just keep going up and its slope is so

much greater than the contemplated effects of the

Thimerosal that if there )'Vcre effects and you took them

away, the trends may swamp that out totally.

I would like to make a comment on that. I am not sure if

this was one the slides you had, but at one time I know you

did some logistic regression looking at kids of certain ages.

I think even up to six years of age. There was still a follow

up, and then just loqked at the proportion that had these

outcomes. In that case, time of onset doesn't matter that

much. You are just looking to see if they got it by that age.

By the age of six, which for many of these conditions
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I>r. '1erstr.aeten:

I>r. Oakes:

I>r. 'Ierstraeten:

including speech delay should be noticed by then. Is that

one of the slides you had, the end results?

One of the concerns I had was the fit of the proportion of

the hazard model. I am sort of surprised none of the

statisticians have brought that up. I had a hard time trying

to see if the fit was proper or not because the classical

matters with all these strata was a bit hard, as I had more

than 100 strata and I didn't really feel like doing it for

every different strata.

This is by calendar year. This is still the proportional
hazard model by calendar year, just to see if hy a year of

birth of the children to see if it was different for certain

groups of children or not. So not all these estimates are

identical. In general they tend to be similar. Note that in
the last years the munbers become very small, however, in

the first years the differences are not very large.

But if I can have the next slide, here instead of a
, proportional hazard model, we, did a logistic regression

model. I didn't use person time here and it's a bit tough to

define exactly the control group. However, if I do it for all

ages and not looking at different yeats, and this is for

speech, the outcome is almost identical to the proportional

hazard model, which suggests to me that it is not a question

ofbringing the diagnosis forward, but it is really the overall

number that drives this estimate. And if I do it by years of

the children, there is also hardly any difference, except

above four years and then it sort of goes down. But lUltil
four years the estimates are not very different.

Those are cumulative, right?

They are not cumulative.
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Dr. Oakes:

Dr. Verstraeten:

Dr. Stehr-Green:

Dr. Verstraeten:

Dr. Stein:

Dr. Verstraeten:

Dr. Stehr-Green:

Dr. Verstraeten:

Dr. Davis:

Dr. Johnson:

Dr. Rapin:

So where they. say one to two years, that is between one

and two years?

Absolutely.

But this is the age ofonset, right?
T'·

Age of onset or age of disappearing out of the group. The

problem here is what is the control group I am going to

use? So as a control group I used children that disenrolled,

that reached the stop date before one year or between one

and two years, et cetera.

Does this mean that speech delays were diagnosed under a

year of age?

Actually they were, yes. For some children they were.

That would be a very important point with regard to the

accuracy of the study. Do you know how many?

No, I haven't looked at that. I have no idea.

You and I both know it should be about zero, but it's about

eight and it's children who aren't making sounds yet.

"Frequently these children haven't made sounds and they

had an older sibling with a profoWld speech defect. I

actually saw a couple of these and the parents wanted to

make sure that they were sort of lining up the services that

were available. At least at Group Health. That wasn't

actually a rare scenario.

If the number was small, hearing loss would be another

possible explanation..

I would like to make a comment. We have been focusing

on all these acquired causes including mercury and
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Dr. Johnson:

Dr. Rapin:

Dr. Johnson:

Dr. Rapin:

Dr. Johnson:

Dr. Rapin:

prematurity, and you had a list of confounding variables

that should be considered in future studies. What we know

today about all of the developmental disorders is that

environmental factors are in fact rather unimportant in the

case of these deficits and the major cause is genetic. So I

think in future studies it would be extremely important that

some genetic data be obtained. Questions such as is there

anybody in the family who has reading difficulty? Because

we know that the outcome of severe language disorder in

the preschool child, the vast majority of the children will

learn to speak, but they will reappear in the second bump of

the condition as poor reading and spelling in childhood and

adult life. I find it a little difficult knowing this and putting
in autism. The major cause is not environmental, it is

genetic and that we are focusing just on these

environmental events or adventitious events when we

haven't considered, and you told us that you don't have

data for example on siblings, your study does not lend itself

to considering the major variable.

Well, I think the assumption is that those genetic

predispositi~ns would be randomly distributed.

But you don't know that.

No, that's an interlining assumption.

I understand that, but you don't know that.

Just on principle, Dr. Rapin, it seems to me that the more

we learn about genetics or the more we learn about let's

say autism,. the more we shift toward focusing" on genetic

causes, but would you rule out the possibility, and let's

move away from autism, that some of these are" genetic

predisposition and then the second hit?

Not at all. I think it is in fact an attractive hypothesis.
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Dr. Johnson:

Dr. Phillips:

Dr. Verstraeten:

Dr. Oakes:

Dr. Modlin:

Right, thank you. Yes, Bill.

I wanted to return to what I think was a thread that was just

beginning. We talked about temporal trends and now we

have talked about non-environmental causes. What is the

population attributable risk we are talking about? Even if

we assume that all children completed the complete series

of immunizations and they all include all TIrimerosal

containing vaccinations, what is the burden of illness that

we are talking about for these areas of interest? Speech

delay and ADHD, that could possibly be attributable, if we

believe these figures, to this exposure? What is the public

health impact of the findings?

I haven't come around to calculating the attributable risk.

think it would be a bit tricky because we have -different

exposure categories, but I think it would be possible for

each category to assign an attributable risk. As you are

aware,however, a large majority of children are

vaccinated, so it will probably be quite high, if we believe

the signal.

On that calculation though, whether you choose zero as the

baseline or the lowest or. the largest exposure grouping

would be a critical choice.

Two things. One I was just about to make the comment

that I hadn't heard anybody use the term attributable risk

for other reasons.

Secondly, as a non-statistician, let me ask a naive question.

That is here we would have to assume if you use the term

attributable risk, in part because the relative risk albeit may

be significantly different are still extremely low, the risk

ratios are low, that the true attributable risk is going to be

low. It's just that when you apply even a very low

attributable risk to a very large population, a large
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Dr. Oakes:

Dr. Phillips:

Dr. Johnson:

Dr. Verstraeten:

Dr. Johnson:

Dr. Snider:

denominator, then the actual absolute numbers become

very important. Is that right?

If you express it as a proportion of cases it is. Ifyou

express it as an absolute rate it would be, but as a

proportion of cases which is fairly rare anyway...

How about expressing it as the number of people per

100,000 population? My question is what is the public

health impact of these findings?

Could be large.

Maybe to make a general remark on this, I have been a bit

reluctant to get into such types of calculations. I think in

the first place the whole face of this study was just to

produce a signal, and what you are asking now is to

extrapolate this to a public health level, which I have

always been reluctant to do. I think in the first place that is

giving credit it is not due, and in the second place, it is

giving more accuracy to this data than what they really

have.

Dr. Snider?

I have two questions, but I will pose them one at a time.

am wondering from our l1}ercury experts what they thought

about Phil's presentation with regard to using I guess the

37.5 micrograms as a base, and then comparing the 50 and

62.5, 75 to that, and whether those differences in dose in

the vaccines, whether based on knowledge of the effects of

mercury, they would have expected to see the kinds of data

we saw or something less or something greater? Given

how much that dose would contribute to blood levels and

tissue levels?
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Dr. Clarkson:

Dr. Johnson:

Dr. Brent:

Dr. Snider:

We went through this calculation last August, and that's

why I am asking about the body weights. It would help a

lot to keep us out mischief tonight if we had a reasonable

idea. We have already heard what the range of body

weights might be from one to five kilograms. It would be

awfully nice to know what they would be from two months

to four months to six months to get some feel for where

these blood levels might lie.

Again, in doing such types of calculations, we have to

assume it bears like methylmercury, which probably is not

quite correct. But we could come up with some blood

levels that would sort of relate to these that have gone on

before.

It might be that in the very low birth weight group at the

end of six months, we might start to approach some of the

lower limits, where you would expect to see a small risk.

But I don't know beyond that.

. I'm sorry, Bob, what was that cO,mrnent?

said die problem IS the greatest risk for

neurodevelopmental problems. in a premature. is the fact

that they are premature, not the fact that they.have gotten a

vaccine with mercury in it. I mean it is very hard to sort

that out. You know the high risk of neurodevelopmental

problems in a 23, 24 or 27 week old premature.

I think I got the answer to my question. Basically that

without knowing in greater detail the weights and being

able to calculate the dose based on body weight, it is hard

to know whether this is what you would have predicted or

not.

The other question is for Phil or anyone who has had the

opportunity to look at his analyses. That is ifwe turned the
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Dr. Rhodes:

problem around and said well, we. have these data that

suggest there is an association between exposure to

vaccines and presumably the mercury component and these

health outcomes, why is it that it goes away with the

analyses that Phil has done? I am just trying to get a clear

idea of the answer that question, pecause I think that is also

important to be thinking about it from that perspective as

well.

It is just hard to absorb all of this data at one time. I have

had the luxury of seeing some of it more than once and I

am sure some of the people who have never seen it are

feeling swamped. The one thing I recall is the issue of the

coding and some of the clusters of some strange coding,

but I am wondering if Phil or some others would do a

critique of that and say what might have made the effect for

the moment we will assume is real, disappear with those

adjustments he did? Would you be willing to criticize

yourself, Phil, or do you want the other people to?

I think some of what I did is not directly comparable to

what Tom did in the sense that I haven't computed slopes if

you will in that restricted range. For example, it is possible

that eVt?n though say with five groups, I started with

comparison group in four groups. A couple are significant

'and that goes away. It is still conceivable that you would

see a mildly significant trend in those five groups, even

though none of the four comparison ones are anywhere

near significant. So to be strictly comparable with what

Tom has done, I would have to go back and compute a

trend statistic if you will for those three or five groups or

whatever I have in my analysis.

I think the criticism has been made that maybe stratifying is

too severe at NCK. I think the clinic is a variable that can't

be completely ignored. It is going to require some looking

at.
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Dr. Snider:

Dr. Rhodes:

Dr. Snider:

Dr. Rhodes:

I think the biggest criticism of both of our models at this

point is that they are over stratified on month of birth. That

we really aren't analyzing as much of the data as we

originally thought we were analyzing, and that some

thought this is a great idea to control and an inadvertent in

fact in a number of different ways, whose effects are still

not totally understood.

I guess to push a little more. It seems to me in addressing

the question posed earlier about what epidemiologists are

concerned about, and we have probably beaten on it

enough, but I think we are worried about some kind of

confounding in which there is an association between
receiving vaccines or at least receiving vaccines on time,

and the attention parents and health care providers might 0

pay to their children's speech patterns and other behaviors,

and therefore there is a greater likelihood of case

ascertainment in that group that is well vaccinated. And

there may be just as much disease in tho.se that are not as

well vaccinated, but there is not a~ good case

ascertainment. That's the major epidemiologic concern I

guess that I have. 0

But ~ere is also this big"junk of patients that fall out of the

analysis, by excluding those kids who had some kind of

diagnoses at birth. If I understand your analysis, Phil,

including them seems to wash out the effect considerably.

I think it has different effects. It goes in different

directions ofor different outcomes at different times. It

doesn't unifonnly tend to bring things down.

And I am confused as to how that happens. What could be

going on that creates that kind...

Again, I don't think there is any unifonn effect that brings

everything down. I think there was some that were actually
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Dr. Snider:

Dr. Rhodes:

greatly strengthened by including those additional cases,

apart from the fact that there were just more cases. There

were some that went up and some that went down.

One feature that this does interact with potentially was

clinic at NCK. There was one slide that showed the

proportion of kids. The sequence of events here is that

there are hospitals, birthing facilities at NCK, and they

typically feed to one, two or mostly three clinics. So when

you look at the birth facilities there was a huge variation in

the proportion of kids that were excluded by these perinatal

exclusions. That also varied by time for some reason. So

putting these kids back in was a different thing· for different

clinics. For some clinics you were putting back in about

130/0 of their kids, or maybe about 10% because some

would still be excluded, but for others it was putting back a

quarter of their kids. So there was certainly a lot that could

be going on in that sense.

And I believe you pointed out that some of them were what

we might tenn· clinically at least, relatively trivial

diagnose.~ and others were quite substantive diagnoses.

They are very heterogeneous in terms of their clinical

impact, and there was a broad range of the frequency in

which various clinics ascertained these abnormalities.

Therefore, as you point out, the percent that are withdrawn

for those reasons varies considerably from clinic to clinic.

Most of those perinatal codes are from the hospital

discharge record from the birth. Now that is not always

true. Some of these came from later ages and it probably

wasn't even appropriate to their use, because they came

when the kid was like a year old or something. But on the

other hand, one hospital leads to two different clinics and

there may be some relationship there between what the

hospital will pick up and what the clinics will pick up.
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Dr. Chen:

Dr. Brent:

Dr. Verstraeten:

Dr. Rapin:

Dr. Verstraeten:

Dr. Modlin:

To come back to the first point Dixie raised in terms of

how do we get around this problem? A kind of health care

seeking behavior bias potentially from parents. One of the

reason that led me personally to not be so quick to dismiss

the fmdings was that on his own, Tom independently

picked three different outcomes that he did not think could

be associated with mercury and three out of three had a

different pattern across the different exposure levels as

compared to the ones that again on a priority basis, we

picked as biologically plausible to be due to mercury

exposure.

Now Harry Guess kind of challenged us earlier to say that

maybe those three aren't good outcomes. In which case

then perhaps it would be useful for us to come up with

what other additional ones do we want to test? If maybe

five out of five or ten out of ten, all of those have a

different pattern, then maybe that would be a way in which,

based on these results before we do all these necessary

studies, but those are going to take a much longer time,

may be a quicker way to get at our answer.

Which one of the three that would not be associated with

mercury?

One was conjunctivitis, diarrhea and injury.

Flat feet.

There were two additional I added later that I thought

would be more susceptible to parental worry, and that was

flat feet and the code called worried well. Diagnosis not

confirmed by physician, that is what it means.

I know the hour is getting late, but one of the things we

have not discussed is the date regarding premature infants

in any detail that I found interesting. I understand that the
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Dr. Verstraeten:

Dr. Modlin:

Dr. Verstraeten:

premature babies were analyzed. That these were babies

that were just premature, but had no other diagnostic code.

Is that the case? They were all the prematures, so they

could have been associated with all sorts of

confounding...well maybe that by itself is probably reason

not to try to delve any further. But it was interesting that if

you exclude the kids who got no vaccines for reasons that I

think we all agree were likely to have been the most

severely affected kids and therefore not immunized, it

would be of some interest to note the timing of the vaccines

for the other kids. Did the others get theirs on time or were

they delayed? Or you would guess that they might be

delayed. And whether or not you can't pull out of those
groups the infants who had a diagnosis of just prematurity,
but no other diagnosis such as developmental delay. Well,

I am getting myself into a circular argument here.

It might be more comparable, what I have here is all

premature, no matter whether they had anything else or not.

Except they had to have two p~lio vaccines still. That was
, still there. So basically for like the entire category, the

trend is even downwards. I am not sure what would

happen if I took out the zero category. I am not sure if that

becomes really flat or if there is still some kind of trend.

However, the part that worried me was this. If I do the

DTP-HIB ~ombination, I can come up with relative risks of

more than four, which is really very high. But the issue

here is that as you can see at these confidence intervals, the

numbers are quite small. We are still talking about 300

children. That is for the six months. The other one would

be a smaller number.

It's unspecified delay, not a speech delay.

For the speech delay that doesn't happen. That's different.

With speech delay it doesn't happen, so once again that is

inconsistent here. I don't know about the prematures. I
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Dr. Modlin:

Dr. Verstraeten:

think it is a very hard group to look at. If I take out the

ones below 1500 grams, these risks come closer to one, but

it is still not one. So that explains part of the effect, but not

entirely.

The bottom line to me is you can look at this data and turn

it around and look at this, and add this stratum, I can come

up with risks very high. I can come up with very low risks,

depending on how you turn everything around. You can

make it go away for some and then it comes back for

others.

To me the bottom is well, there is some things that just will
never go away. If you make it go away here, it will pop up

again there. So the bottom line is okay, our signal will

simply not just go away.

I guess I'm thinking out loud here, but it might be that for

some future study, that actually focusing on premature

babies may make some sense, because we have all said

from a biological risk standpoint, we would expect them to

be at highest risk from exposure to Thimerosal if it was so,

and it might be that designed to stay focused on those

infants that don't otherwise have an obvious explanation

for a cogrutive problem might be a reasonable thing to do.

Maybe one thing to do would be to take the approach that

Phil has taken. Saying that if they have reached 37.5 by

three months, they probably didn't have a lot of problems,

otherwise they wouldn't have received those vaccines.

Although I am not sure because I can see some very

premature children also getting vaccinated. I don't know,

Frank, if you want to conunent on other studies they have

tried to do with prematures. It is usually not very

straightforward. I was thinking of the neonatal mortality

study. That was pretty impossible.
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Dr. Johnson:

Dr. Sinks:

- Dr. Verstraeten:

Dr. Oakes:

Dr. Verstraeten:

Dr. Johnson:

Dr. Snider:

Is it related, Tom?

It's related to this. I caught the issue. The biggest concern

we had with analysis was when they showed us the chart.

If I am - not mistaken that first no-dose category.

Everything else was way below it and isn't that driving

these numbers here?

Yes, that's what I was mentioning. I think so, but I would

have to look at those numbers, but anyway there is no

upward trend. Of that I am sure.

Well, I don't know that you can say that in looking at what

those other figures look like. You can't say what it would

look like without taking the zero group away. It might go

up.

I know it doesn't. I know it didn't. I'm not sure if it's

above or below one. It's no different fr0fi.l one, but I'm not

sure.

Dixie, did you ask your second question?

Yes, .I think I asked my second question, but I think I

would just like to respond on the other diagnoses.

I think this was a reasonable effort and I, too, like Tom

want to take the opportunity to congratulate the people who

have been analyzing this data set. It's tremendously

difficult working with administrative data sets and trying to

make some sense of them. But I think it still might be

worthwhile. trying to give some consideration to -some other

diagnoses that might not have the same hard endpoints that

conjunctivitis and some of the others did. I think -flat feet

and the worried well are reasonable things to look at, but

maybe giving some additional thought to diagnoses that

parents would consider as potentially serious problems, but
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Dr. Johnson:

Dr. Gerber:

would not have the hard objective endpoints would make

me feel a little bit better or worse, depending on how they

came out.

I still remember when I fIrst came into the TB research

branch and had the opportunity with George Comstock to

look a TB rates among people who had participated in

BCG vaccine trials, but had refused vaccination with either

vaccine or placebo. And to look at the TB rates, which

should have been the same as the placebo recipients got,

but in two large trials were about 50% different. And no

one has ever been able to explain that. I think people who

do clinical trials are aware of those kind of quirky things. I
have realized that people who exhibit certain behavioral

characteristics, whether it is refusing to participate or

maybe seeking care more than other people, can have
different outcomes and there can be disassociations, even

though I guess we don't understand in this case the

psychological mechanisms of the psychobiological

mechanisms that are operating.

So it is I)ot that I by any means want to dismiss this signal.

As someone was talking about what is the attributable

risks, there are tremendous policy implications for this.

Not o~ly as the issue was brought up with compensation;

and we haven't heard from John Clements, but for global

immunization efforts and so forth. But I think we have to

be very, very careful that we got it right when we decide to

make a policy call on this.

Thank you for that reminder. Y~s, Michael?

Coming back to the methylmercurialization factor as a

possible confounder, it seems to me that with the

opportunity in this Harvard Pilgrim study, I don~t know

how much you want to get into this, but if there is an

opportunity in that study to use as a reference group those
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Dr. Verstraeten:

Dr. Chen:

Dr. Johnson:

Dr. Verstraeten:

Dr. Rhodes:

Dr. DeStefano:

who had no Thimerosal exposure~ not because their parents

didn~t commit for immunizations or brought them in late,

but those who were not exposed because they received

Thimerosal free vaccines. That would be a good way to try

to deal with that. Is there that opportunity?

No, they pretty much used the same vaccines unfortunately.

Five years after the VSD, we will be able to answer that

question.

Could I ask~ Dr. Rhodes said he was not too excited about

trend analysis as it was used and I think Tom, you had

commented a little on trend analysis, but how would you

respond to that? Or Bob, either one.

Maybe I would have to ask Phil to clarify because I am not

sure what his critique was on the trend analysis.

I think my basic problem with it is that the assumption that

12.5 or whatever value you pic~ed, 0 to 25, is the same as

25 to 50~ 50 to 75 has the same effect. Unless you allow

those separate groups to have their estimates first and you

see they kind of fit a pattern, that kind of adds up on a

certain scale, to me going directly to that kind of modeling

you can certainly obscure a lot of points. I have certainly

seen cases where you have lots of ups and down~ but you

think you have a significant trend.

Can I comment on how this unfolds? Basically as

unfolded, the first presentation were just by category~ and I

think it around the second or third group that Tom

presented when they started asking or started eyeballing.

Saying this looks like a trend. Have you done trend tests

for this? So then Tom started putting in test for trend and I

guess with these big tables~ it ended up being a convenient

way to summarize data on· those many tables. But it did

Scientific Review of Vaccine Safety Datalink Infonnation 156 June, 2000



Dr. Rhodes:

Dr. DeStefano:

Dr. Guess:

Dr. Oakes:

start out just looking at them categorical and then basically

the audience kept requesting trend tests.

I think it is important though to realize that the category

models where you are comparing to the zero category are

very different than the slope you go.

Especially since they are presented on the same overhead, I

think people have gotten a little confused. They see the

arrow bars. The arrow bars are for the model that

compares each of the exposure levels to zero, but then there

is a trend statistic on the bottom, so I think people have

gotten a little confused.

Then I am going to come clean on that as well. As Tom

said, at first he tried to use the biggest group as the

reference group, and then there was a lot of arrow bars that

didn't overlap one, and I thought it might be better if we

have more standard arrows that overlap one if it was going

to g~t disseminated. I thought the zero group looked like a

more logical release. When people want to see a zero

group, I have become more convinced in the last

intervening months that there is something pretty weird

about this zero group or that probably Tom was correct to

begin with, but still that's how it Wlfolded.

I did want to support Phil's point on the issue of trend test

and concern about them, especially the linear trend test. I

believe there was an article in the American Journal of

Epidemiology a few years back expressing a concern about

it. So there are a bunch of different ways I think the

statisticians could provide advice on how to do that, but

there is a legitimate concern and some counter examples

that show one can get confusing results.

I would just like to respond that you could always kind of

produce examples against any technique. I am not familiar
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Dr. Johnson:

Dr. Oakes:

Dr. Sinks:

with this specific article, but I think certainly the test for

trend is a reasonable way to look at these and screen them

as a preliminary thing, saying is there anything there or

not? It is also a separate issue from where you include the

zero group' in there.

The other is you can do a test for departures from trend as

well as the test for linear trend. I doubt that there would be

enough power here to really detect any departures from the

patterns that you do see.

But I think the other way of doing it and looking at each

group separately and putting arrow bars on' each group

separately, you do dilute the strength of the relationship if

you do that, so it's a trade off with power to detect a

relationship.

For the non-statisticians, so when the confidence intervals

consistently overlap one, but the trend is statistically

significant?

I know these are not continuous exposure, they are actually

discreet, but if you imagine it was continuous and you split

them up into finer and finer groups with smaller and

smaller numbers of people in each group, then the

confidence intervals for each group would become wider

and wider, and by splitting them up into enough groups you

would get them all to overlap one, even if there was a

strong relationship.

The way I have always used the test for trend is that it is

not just simply a test for trend, but it is a test of the slope of

the predictive curve. And that what you are really hoping

is that you can use. that test for trend when that curve

actually is fairly good at predicting the point estimates for

the categorical comparison. If it doesn't predict it well, it

usually suggests you shouldn't be using the test for trend.
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Dr. Oakes:

Dr. Davis:

Dr. Braun:

Dr. Rhodes:

That is kind of my rough way of looking at it. There is a

statistical way of doing that and I think Phil mentioned that

in his analysis.

It depends on the correlation between what you really

ought to be using and what you are using. That is what

governs it.

In defense of Tom, I think also one thing. First I agree

with David in that one alternative is simply just to go back

to comparing each category to the reference which does

dilute out any signal, and you can then structure the

categories to increase that dilution. But also· I think one

common sense approach would be to look at the observed

trend. Here the observed trends haven't in fact been linear.

We are not taking curve a linear or biorhythmic trends and

doing simply linear trend tests on them. So I actually think

there is considerable evidence here to support the use of the

trend test from what Tom has done.

The zero exposure group, it sounds like Phil and Tom

really chose different analyses there and they have an

important impact I think on the results. I think there was

some- evidence presented with those kind of controlled

diagnoses, conjunctivitis and gastroenteritis, showing a

little step there, and that group was different even on those

curves, as well as health care utilization and vaccine

coverage at one year. I am concerned about that group as a

comparison group. I was wondering, when you have the

date analyzed .two different ways, you could always present

them two different ways, but somehow I think one way

may be preferable, and I have concerns about using that. I

would like to hear if Phil or Tom have anything to add

about that.

I think my perspective was again, to look at the data and

saw what questions do these data best answer? Not try to
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Dr. Brent;

Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

start from the point of view that you have to answer this

question regardless of whether the data is appropriate for it

or not. And also taking a conservative point ofview, that if

you could see differences at 25 microgram levels, then you

should be- very concerned so that you wouldn't have to

argue about these other groups.

So again, the fact that I don't feel like I am finding

anything very strong in the data doesn't lead me to

conclusively say that nothing is going on, but that beyond a

certain level there is not a lot going on. In other words,

that these 25 microgram differences, there is not a lot going

on. And that whatever is apparently going on at the start,

most of that is explainable through some other

mechanisms, such as some of the exclusion criteria, clinic

practices and that.

So obviously like my approach I did it, but it wasn't

designed to give a definitive answer when it was negative.

When it was positive, then I didn't think we needed to

argue about some ~f the other aspects.

I would like to tackle this question for my education. With

the result that you have a slope over the period of time in

the six !D0nths with regard to the results, what explanations

would you have for that finding? In other words, all the

ones that you could think of, of why you got those results?

I have some explanations, but this is not my area. I would

like to hear yours fust.

You mean for the increased...

For the slope of the increased risks with time.

What time?
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Dr. Brent:

Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

Dr. Brent:

Well, over the six month period. I mean many ofyour

curves showed the rise in the relative risk, is that not

correct? Maybe time. I mean over a period of time, you

give me the explanation of why over a period of time you

got this increased risk.

I'm sony, I'm not sure I'm understanding why you say it is

increased risk over a period of time. Do you mean the risk

increased?

Wasn't ittrue that if you looked at the population that had

25 micrograms you had a certain risk and when you got to

75 micrograms you had a higher risk.

Yes, absolutely, but these are all at the same time.

Measured at the same age at least.

I understand that, but they are different exposures.

Yes.

What is your explanation? What explanations would you

give for that?

Personally I have three hypotheses. My first hypothesis is

it is parental bias. The children that are more likely to be

vaccinated are more likely to be picked up and diagnosed.

Second hypothesis, I don't know. There is a bias that I

have not yet recognized, and nobody has yet told me about

it.

Third hypothesis. It's true, it's Thimerosal. Those are my

hypotheses.

If it is true, which or what mechanisms would you explain

the fmding with?
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Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

You are asking for biological plausibility?

Well, yes.

When I saw this, and I went back through the literature, I

was actually stunned by what I saw because I thought it is

plausible.

First of all there is the Faeroe study, which I think people

have dismissed too easily, and there is a new article in the

same Journal that was presented here, the Journal of

Pediatrics, where they have looked at PCB. They have

looked at other contaminants in seafood and they have

adjusted for that, and still mercury comes out. That is one

point.

Another point is that in many ofthe studies with animals, it

turned out there is quite a different result depending on the

dose of mercury. Depending on the route of exposure and

depending on the age at which the animals were exposed.
Now I don't know how much you can extrapolate that from

animals to hwnans, but that tells me that mercury at one

month of age is not the same as mercury at three months, at

12 months, prenatal mercury, later mercury. There is a

whole range ofplausible outcomes from mercury.

On top of that, I think we cannot so easily compare the U.S.

population to Faeroe or Seychelles populations. We have

different mean levels of exposure. We are comparing high

to high in the Seychelle~, high to high in the Faeroe and

low to low in the U.S., so I am not sure how easily you can

transpose one finding to another one.

So basically to me th~t leaves all the options open, and that

means I cannot exclude such a possible effect.
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Dr. Brent: I think that is very helpful. I would add a couple of things

in there and that is that there are three reasons why you

might have the fmdings that you reported. One is, and we

don't have the data, that with the multiple exposures you

get an increasing level, and we don't know whether that is

true or not. Some of our colleaglles here don't think that is

true, but until we demonstrate it one way or the other, we

don't know that.

The other thing is that each time you have an exposure

there is a certain amount of irreversible damage, and that as

you exposure the damage adds up. Not because of dose,

but because of they are irreversible.

And the third thing is that maybe the most sensitive period

is later, like in the fifth or sixth month. In other words, the

sensitivity period is not the same over the first six months.

Those would be explanations that you could only

demonstrate with research, and probably not human. One

of the things that could be done here, since we don't have a

lot of human populations and that is going to take a long

time, is to model an animal experiment.

I was involved in the allegation that came from the ABCC

that one rad of radiation resulted in a doubling of the

incidence of mental retardation, which didn't make any

sense. We went back to the laboratory and did an animal

exposure using nine neurodevelopmental behaviors and

showed that at one rad, you have no pathological effects.

The central nervous system was effective and the neural

behavior was nonnal.

I think the government could put together a project like

that, just to see what the threshold is for neurobehavioral

effects. You can't use the rat to predict things in the

human, but it could give us some infonnation that would be
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Dr. Johnson:

Dr. Davis:

Dr. Brent:

Dr. Snider:

a little helpful. Because the big problem is all the things

you say about mercury are true, except the fact is it is

important on the dose and we don't know what the

threshold is on mercury. If we are below the threshold for

any effect; then all the things you say with regard to the

toxicity of mercury are just not valid, but we don't know

the threshold dose.

Bob, when you focus only a threshold, you make the

assumption, isn't that kind of a puristic constant. You

make the assumption. When it reaches a detectable point

across a population so that when you are dealing with

human beings you have a lot of different genetic make ups

and presumably you get the end large enough and those are

blanked down, but if you look at individual cells you add

these things and they affect the cells. Each individual cell.

So you are focusing a lot on what you can measure as your

endpoint and your determination that yes, this is a threshold

effect. There is no gradient effect, and th,~.t worries me. In

general it worries me. In any kind of assumption that this

is only a threshold.

But I think'just to take what you were saying a little bit

further, one could posit that there is a normal distribution

of background mercury in the human population, and by

vaccinating everybody at one single time you have raised

that and in essence moved that entire normal distribution

some segment to the right, and you may in fact get some

very small, but detectable portion of that population in the

affected range.

Well, I don~t know.

Just to build on what Bob said, based on earlier

conversations about this population. One might support a

hypothesis further by saying that if the people who are

more likely to be on time for their vaccines are the higher
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Dr. Brent:

Dr. Johnson:

socioeconomic group and they are like the health care

workers that Dr. Koller showed us and so forth, it may be

that their baseline levels of mercury are higher. So what

you are doing is seeing an effect in a population that has

higher baseline levels C?f mercury, and you don't see it

necessarily in those that are lower because first of all they

are not getting the extra mercury anyway. So you have

exacerbated the problem even further than what you have

just described.

The implications from this discussion is that the threshold

is very near what we are talking about here. The fact is that

we don't know that. You might find that it is tenfold or

even a hundred fold higher with regard to some of the

things we are discussing. You have to do the study,

whether it is in the human or in the animal. I mean aU

these hypotheses are valid hypotheses to test, but I can tell

you in our field we don't have a single agent that produces

birth defects of the central nervous system or any other

organ that doesn't have a threshold. If you want to make

birth defects with. Thalidomide, you give 50 milligrams.

You can give every mother in the world one milligram and

nothing will happen, and that is true of every known

teratogen. That is a typical toxic curve. That is because it

is a multi-cellular phenomenon. It is a toxic phenomenon.

It is not a stochastic phenomenon. We need to data to

answer the questions that you are raising.

I would ask our mercury experts with regard to the fact that

I don't think there is a spectrum of genetic susceptibility to

mercury like there is to Dilantin and many other drugs with

a bimodal curve. I think that is a very narrow spectrum. I

would like to hear from our two experts.

We are going to have to close and I will let Dr. Sinks have

the last comment, but Bob, let me just try to explain a little

further my concerns. If you look at fetal alcohol syndrome
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Dr. Brent:

Dr. Johnson:

Dr. Sinks:

Dr. Brent:

Dr. Johnson:

that started out as a very striking syndrome. Facial and so

forth, the better we have gotten at analysis and broadened

our analyses, we decreased the fetal alcohol effects and

further to possibly ADHD and so forth. So declaring that

you have a threshold effect, it continues to worry me. You

and I can discuss it later.

Fetal alcohol effect. This is 50 milligrams per day. When

it gets a little better, you don't have any effects and that's

only a glass of wine a day.

I want to see what the endpoints are. Tom.

I was going to say something similar. I think it is fine

when you are comparing apples to apples and you are

saying the effect of this. This birth defect, phocomelia for

Thalidomide, but when you are looking at something and

you are changing your effect and you are looking for more

subtle effects, and lead is a classic example where we are

looking at more and more sub.tIe neurologic outcomes, we

- start dropping down what that ~eshold might be. Because

we have changed the way we are measuring the outcome.

And as long as we have faith that the outcome we are

measuring is real, then that threshold rs changing on the

basis of what the outcome is we are measuring. So there

are two things going along at the same time. One is the

outcome, and the other is the threshold. You are kind of

keeping that threshold as a constant based on the outcome..

I think they have been saying that there is a threshold, and I

would like to know what it is. I'd like to probe and fmd

out what it is.

The smarter we get, the lower the threshold.

Dr. Bernier is going to allow us to end and go out finally

into the fresh air.
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Dr. Bernier:

DAY TWO

Dr. Johnson:

Dr. Braun:

Quickly if I may, I want to talk about the homework

assignment for the consultants, and I would like to invite

the other members of the meeting to feel free to fill it out.

We would like to collect your opinions, although the

people we' are obviously looking to are the 11 consultants.

I am sure if you have seen the list of participants, you know

who you are.

I just want to read these questions in case there are any

semantic issues, because we did focus carefully on this and

we don't want to have any semantic problems when the

questions are answered, and then oh, that's not what I

meant. So let's try to make sure that we understand clearly

the questions.

There are three questions altogether. As I mentioned this

morning, I would like to suggest that you take your notes

this evening and make notes on here as preliminary
answers. Use that tomorrow morning to make your

comments because we will go around the room person by
person. There are 11 consultants whose opinions will be

solicited, and then after you hear those opinions, you may

want to make some revisions on the final sheet you turn in.

Are there any questions that anyone wants to pose the

presenters from yesterday?

I have a question that did not get answered, but I don't see

Dr. Verstraeten here. It had to do with the presentation of

data and Dr. Rhodes was concerned particularly about

using that frrst zero group as the reference group, and all

the relative risks that were presented on the graphs were

based on a comparison to that group. I think that might be

a pertinent issue to the extent that the data are presented

here, but outside, and will affect the risk estimates.
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Dr. Chen:

Dr. Clarkson:

Dr. Davis:

Dr. Braun:

thought that might be a useful thing to consider, but I don't

see him here, so I don't know.

Well, he should be on his way, so why don't we go on to

other questions.

You mean we are lost? People can't find us?

The only thing I do know is that I think on page four of his

hand out that he had Thimerosal and then showed analyses.

It has sort of a cryptic title, but I think when you kick out

the zero exposure group, the relative risk to language,

speech and unspecified delays seems to remain relatively

unchanged. It's kind of hard since we had so many

analyses we were talking about yesterday.

The thing is, if you present the data as trends, but if you

present the data with the arrow bars and the real risk, then I

don't think, so it depend on how you want to present the

data. And then if you do present then with each stratum,

each category having its on relative risk, then it would

affect the risk estimates.' But not if you present the data as

just a trend with one number characterizing the trends.

I guess I shared the concerns that Phil raised. I thought

they were valid and convincing. He left more leeway with

talking about the next two or three exposure groups and

said there may be some value in those. But the zero group

seemed to be different and many of the analyses, even the

ones where it shouldn't have differed, so in my opinion if

you are going to do those categories versus one reference

group and then every category you look it in comparison to

that group, in my opinion those are not useful to present.

Certainly there is a high risk that they are biased, so I just

wouldn't recommend those. I would be interested in other

people's opinions. So rather than recommend a specific
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Dr. Caserta:

Dr. Davis:

Dr. Clarkson:

Dr. Braun:

Dr. Chen:

way to do it, I would you could either do a relative risk of

the strata versus a difference reference group. Or like Bob

was saying present a trend number which from what you

are saying, that wouldn't change if you want to do it that

way. I don't have the same problem with doing it that way.

I hope that is clear.

I have a question for Bob. When you did the ch~ review,
Bob, did you look at the zero group to see if there was any

obvious difference with that group as opposed to the rest of

the cohort, or was that not done? Can you describe the zero
group in any other way other than saying that there is a
zero group and that's all I know about them, and that they
had two polios?

No, we did the chart review completely separate from
exposure. We literally had no idea what the exposure was
on purpose and I provided the chart review. Your point is
well taken.

Mr. Chairman, when I look at the paper here, the graphs
don't alway~ say zero. The reference. They say less than
37.5, then say less than 25, so are they all referred to zero

or not?

No, but even in those less than 35, they are part of the less
than 35 group. I mean they could be excluded from that.

I think the bottom line is that while the zero group is

different, and I think all of us would agree with that, the

issue is that it is impossible, unethical to leave kids

unimmunized, so you will never, ever resolve that issue.

So then we have to refer back from that.

If we can never, ever leave kids unimmunized through

these age groups in order to study them ideally as we

would like, then of the kids who did become or are left
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Dr. Caserta:

Dr. Braun:

Dr. Chen:

Dr. Braun:

Dr. Stehr-Green:

unimmunized for whatever reason, be it that their parents

are socially responsible or be it that they have some other

pre-existing condition medically, we just have to work with

that.

I think if we throw them out, or maybe I think the thing to

do is that I would chart review, I guess it would make sense

on the chart reviews to focus on those cases a bit more to

understand. If these kids are otherwise normal and they

really are just not being immunized because of social

circumstances probably, we need to make some judgment

as to are they otherwise at risk for the outcomes that we are

looking at.

But Bob, a study could be done. You could use the

acellular pertussis that doesn't have Thimerosal in

ComVax, and have children be immunized, but not have

any Thimerosal.

Sure, we will have the answer in five years. The question
is what can we do ~ow with the data we have.

One .of the things that Vito said was how were they

different? I think there was. a graph of the health care visits

in the first year and they had fewer health care visits than

the other.

But if that is purely because they come from parents who

otherwise are busier or whatever reason, but the kid

otherwise is normal, would you want to throw them out?

Are there criteria we could develop when we go to the chart

review that would permit us to retain them?

Well, I think the issue is whether or not they have the same

opportunity. If they were to develop the interests, if they

were given the same opportunity to inspect them, I think

the answer is no. And I'm not sure any amount of chart
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Dr. Caserta:

Dr. Stehr-Green:

Dr. Hadler:

review is going to resolve that issue. They are

fundamentally different. They have differential potential

for ascertainment, and I don't think the chart review

findings are going to resolve that.

But you don't know that. You don't know that there is

differential potential. They may have gone to the doctor

less because they weren't as abnormal. You just don't

know.

I don't know the reason, but the evidence was presented.

There were several evidences that were presented that

suggested that there was lesser opportunity for them to

have been affected. They sought health care less frequently

than the higher exposed groups, and maybe it was bec~use

they were healthier and they weren't affected by

Thimerosal or whatever. But the fact of the matter still

remains _is that they did not have the same opportunity, if

they developed these outcomes, to be affected.

I basically agree with the issue of how you handle the less

than 37 grou.e in this analysis you presented. I think it has

to be thought through carefully. As you can see, a lot of

the analyses, when there are fewer outcomes they have

already lumped them together. In others they have kept

them apart, and ·yet the numbers of outcomes in much,

much smaller than it is once you get up to 37. The real

issue, is the zero group very different, which it appears to

be in some analyses. The 12.5 and 25 are less clear, but do

you really have the power to discriminate between these

three groups or is it better to always keep them lumped? It

sort of gives you a false sense of well, we can say there is a

linear trend beginning at zero and going up to 67. And yet

you really just don't .have the power, even if your biggest,

for these lowest exposures and I think very careful thought

with the statistician has to be given as to whether you keep
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Dr. Rodewald:

Mr. Schwartz:

presenting it with those three split apart or whether you

group them together.

I think. someone also needs to look again at these groups as

carefully as you can to just know as best you can how

much they are different in tenns of health seeking behavior.

Part of it is probably spelled out in some of these tables,

but get the best understanding you can to make some

decision. Are you going to try to split them apart and give

a full sense that there is a difference between them, or

whether there is a power to differentiate or to see a

difference between them, or perhaps just lump them and

say we cannot say below 37.5 that there is any difference
among those group. So for the purpose of this analysis, we

are going to put them together.

I think. he may have just made the same point, but it's not

just the zero group, but the first two are clearly late starters

because of the first dose of HepB. And actually the first
two and three quarters of the groups are really late starters,

so it is the three groups. We have been just saying the zero

group, but it is more than the zero group.

The thing is we have all looked at the fancy

epidemiological analyses.. To me one of the most

important pieces of data presented was the crude incidence

rates. The outcomes which was on page 9 of the original

material that Tom presented. It shows if you look at the

incidence of speech delay and ADD, it shows that these

outcomes in the zero group and the 12.5 group actually are

diagnosed more frequently than in some of the groups that

have higher exposure.

I think the other thing that really stands out is that if you

look particularly at Group Health, there doesn't seem to be

much of a trend toward those increased outcomes with

increased exposure.
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Dr. Davis:

Mr. Schwartz:

Dr. Davis:

I talked with Tom during one of the breaks yesterday and

what he mentioned was if you do the trend graphs for

Group Health alone. In other words, if you separate Group

Health and Northern Kaiser and do those trend graphs, that

with Group Health you see an increase from the reference

group. From the fust category t~ the next and then straight

lines. So you don't see a trend with the Group Health data

separated from the Northern Kaiser data. And that really

the graphs that were presented are driven by Kaiser, which

has a much larger patient population. So I think one of the

points that is worth making is that the infonnation we are

basing our conclusions on are really more related to a

single managed care organization rather I think that the

combination of the two. And if that is not correct, maybe

Bob could indicate that, but I think that is correct.

I am uncomfortable having to speak in Tom's absence,

because he knows the data certainly better than I do. But I

do know one problem is simply that they are crude. So I

agree with what you are saying, in pointing out that they

are crude. And as it pertains to the combined graphs that

we saw yesterday, you are right. Whenever you combine a

gorilla and a small mole, it is going to look mostly like the

gorilla ':illd that is what we are seeing. Northern Kaiser has

always been bigger than Group Health and there are many

other issues attached to that.

But nevertheless, when we combined the data it is almost...

Then the Group Health data are essentially clad across the

different exposure categories?

Well, they have a different appearance that varies by

disease and here is the man himself, but I don't think it is

proper to think there is no trend at all. It has a step wise

trend and then a flat.
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Mr. Schwartz:

Dr. Bernier:

Dr. Weil:

Dr. Bernier:

Dr. Cordero:

But that first step is the same thing we saw, for example,

the first step going in the opposite direction with the

prematures and then it was flat.

So what that initial study was, but I would hesitate to make

any analysis of the prematures frankly because I think there

is so many of those confounded by variations in the

prematures.

I don't think there are sufficient data, not just in this study,

but anywhere to make the assumption that ascertainment

depends on the number of visits. It is sort of a reflex

concept, but in fact having done a lot of work on trying to

ascertain developmental delay with kids under three, we

can't find that the number of visits detennines the rate of

ascertainment. And not in these data, but in other data that

we ware working with, so I think people jump to that idea

because it is intuitive, but the fact there are no data to

support that concept that I know of.

Jose? Dr. Johnson had to step out for a moment for a

personal call, so I will step in for him until he gets back.

I'd like to follow up on Mr. Weil's comments, but ifwe .

look at..page 5 of the additional analysis hand outs, one of

the things that I was impressed with is that the group on the

bar charts, and basically the groups that have 0, 12.5 and 25

micrograms all seem to have completion rates of 60% as

compared to the groups that have 37.5 or greater. In the

National Immunization Survey, when you look at the risks

on their immunization, there is some 4-P risk factors. One

is maternal age less than 19, some lower socioeconomic

status. Meaning a family below poverty line. Number

three is households :with five people or more, and the

maternal indication was in high school. That is linked to

maternal age, too. All of those factors also tend to be

Scientific Review of Vaccine Safety Datal ink Information 174 June. 2000



Dr. Orenstein:

Dr. Bernier:

Dr. Oakes:

related to the fact that the parents are going to likely to be

paying less attention to especially subtle abnormalities.

Often because the children are going to have a visit doesn't

mean they are getting immunized, nor are they getting

diagnosed. Especially things as subtle as some of these

developmental disabilities that may not get picked up on a

single visit.

It seems to me that when you have such small percentages

of the population getting zero, 12.5 and 25, I have a

fundamental discomfort of trying to say that group is a very

strong referent group to the rest.

It seems to me the strongest data begin at 37.5 micrograms.

As Jose pointed out, that is the group that was finished on

time, even though they were perhaps starting late. I think

that if the trends are there, 37.5 is your reference group.

Those I think are perhaps more concerned than if you have

to start at zero. We aU realize that zero is problematic. We

saw it conjunctivitjs and in others. It seems to me from the

scientific perspective, 37.5 as the referent group makes

sense.

Can I ask if some of the statisticians or epidemiologists if

they want to comment on that, and then move on to ask the

individual consultants their opinions, but David Oakes, do

you want to comment on this issue?

I do find it· a little confusing that the groups switch around.

The' reference groups switch around with the different

diagnoses, and the reason is the end is different and t4ere

weren't enough people, but it does make it a little hard to

compare across, so.1 would advise trying to make it

consistent. But certainly I think we are agreed that the zero

group is not a good group.
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Dr. Bernier:

Dr. Kurz:

Dr. Verstraeten:

Dr. Rodewald:

Again, I do want to emphasize that if you are doing the test

for trend, essentially that does not use a reference group, so

it is one argument for analyzing the data that way rather

than computing relative risk.

Anyone else? Paul? Dr. Kurz?

I have trouble, too, with the referent group because by

using this zero exposure, because there is a lot of difference

between zero and 25 and the other exposure group, and

when we use this zero exposure as a confidence variable,

they are very much an influence. They also influence the

P-value. I don't see a curve with a fitted variation nine

with an exposure to see what was really the fitted line by

using the zero exposure, because it may be an interest if

you use all .the diagnostic criteria to test this relationship

and...

No, I haven't. One thing I have done was to take out the

zero group and that does not affect the estimate. The side

effect group is so small, it really' is a very low influence. If

you start taking out the lower groups, I know for speech I

could take o'ut up to 25, even I think 37.5 and the trend

would still be there, so at least- for that it doesn't affect. I

have not tried it for all the other ones. So I am not sure

what the effect would be for the other ones, but I would to

reemphasize what data that has. Once you have the trend

test, the influence of those category groups is quite small

because they are quite small in sample size and they are not

a reference group anym~re. There is no such thing as a

reference group at that moment.

In my mind, are we talking about taking out the bottom

three groups? The beJow 75? Is it as if you could put your

thumb over those points and then take a look at the rest of

the line and say that that's what it is, or just this really do a

reanalysis of the different referent groups and then you
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Dr. Oakes:

Dr. Braun:

Dr. Ellenberg:

may have something that is no longer the same line?

Because I think, at least in my mind, maybe not others

minds, but it's just like if we put our thumb over those

lines, problems just go away, but I'm not really statistical

enough to know if that is true.

There is a difference between taking them out and

combining them. I'm not quite sure which we are talking

about. Are we talking about putting all these three groups

together?

I think you still have to be careful, even with the trend,

because the trend line is saying for every' increase in

milligram of mercury, you are increasing the risk X, and if

the data is really based at 37 to 75, then if you talk about

the zero to 37 group you are kind of extrapolating. Okay?

Because if the line is really coming from that range of data,

then people are going to turn around and say there is 75

milligrams, they are really going to take into account the

beginning of the line. So isn't that kind of an

extrapolation? And even Alex Walker was saying

yesterday if I heard him right, that those data are not

influehcing'the line. The lower than 37 because of the

small numbers. So in a sense there is some extrapolation

that is going on. So in a way it is more satisfYing to use the

trend, but you are still not totally obviating the issue.

I think we all face an interesting point that you don't get

into the people who actually got their full vaccination

series until you get to 37.5. I guess I would worry a little

bit that we started here and left the others who might be

trading one bias for another. Because then we have a group

of people who got their full vaccination series by the end,

so why were some of them late starters? And might that

relate to their medical status? I don't know why, whether it

would be a random thing that some started late, so I don't
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Dr. Weil:

know what possible bias there would be with that approach

either.

I think there are two things we need to think about. One is,

is there a threshold? Bob Brent raised the question

yesterday. Are we are talking about a threshold effect or

are we talking about from zero, so the first microgram of

mercury has an impact. It seems since we are not talking

about malignancy that we might very well have some kind

of threshold phenomenon, so those values that are down

below that threshold may in fact be of very little

consequence. We don't know that and we will never fmd

that out from these data.

The second point is there is something else we won't ever

find out from these data, I don't think, and that is whether

37.5 milligrams at one month is different than 37.5

milligrams at two months or three months, and that may be

because of brain development. A critical issue and we

can't answer that either from these data, no matter how

they get manipulated or how many times we review. So

some of the really gutsy questions from a person who is

very concerned about neurodevelopment cannot be

answered out of this. I don't think we h~ve anything that

says this establishes this. All we can say is we are anxious,

and we need to get data the way we ordinarily do. We need

to go to animal neurotox studies, developmental neurotox.

We need to look at some other data that can be obtained to

see if we get a comparable kind of impact, but let's not try

and refine and refine and refme these data. These are what

they are. They show something and you cannot, by

twiddling them and manipulating them, get much more out

than Tom, Bob and others have already done. They've

done an amazing amount with relatively little data, and I

think I am impressed at how much they have got and I

don't think we are going to get anymore out of it.
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Dr. Johnson:

Dr. Stehr-Green:

Thank you, Bill. I think that is a good transition comment

so that we could go on and move into statements from the

consultants. We are going to go question one and we will

then have question two. We will have a presentation

before we go back and deal with ideas about research.

Maybe I should read the question so you don't have to do

it. Do you think the observations made to date in the

Vaccine Safety Datalink Project about a potential

relationship between vaccines which contain Thimerosal

and some specific neurologic developmental disorders,

speech delay, attention deficit, ADHD and developmental

delays constitute a definite signal? That is are a sufficient

concern to warrant further investigation? Paul?

First I wanted to reiterate what others have said. I want to

congratulate the folks who did the initial analyses for a

tremendous amount of work, a lot of dedication and very

interesting results.

In my judgment, these pr.eliminary results are not

. compelling, but the implications are so profound that the

lead should be examined further.

My outstanding concerns and reasons for that statement

really go to the validity and the accuracy of these results

that revolve primarily around the issue of ascertainment

bias or confounding, which I think is potentially a fatal

flaw which was not dispelled by some of the clever

analyses.

Some other concerns I have deal with the uncertainties, as

we talk about the low dose groups, and I think Dr. Rhodes

demonstrated those concerns very nicely. In effect that is

closely related to the first issue ofascertainment bias.

Another concern I have is the inconsistent and in effect

mostly unknown case definitions that again, even though
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Dr. Brent:

Dr. Stehr-Green:

Dr. Brent:

Dr. Stehr-Green:

Dr. Brent:

Dr. Stehr-Green:

Dr. Davis did a very nice job of going back and showing

that at least for some of the major outcomes, that the initial

infonnation on the electronic records were very closely

supported by more detailed clinical follow up, I think there

is still a major issue of is a case of ADD a case of ADD

everything, at least as ascertained, over this time period?

Then finally I think as Dr. Rhodes pointed out that the

exclusion criteria may have introduced other biases that

have altered our ability to draw inferences from this data.

One of the things, I think we might allow a couple minutes

of discussion to clarify some of those points. I am not sure

I understood. Are you voting yes or no?

Voting yes, the implications are so profound these should

be examined further.

So the reason for voting yes was sort of a show of problems

rather than the reasons we should pursue it? You gave

limitations of the ~ata rather than explaining why you think

we should conduct further investigations. Unless you have

one basis reason, which is not the data, but the implications

of the data. Is that right?

Yes, and I guess what I wanted to talk about were those

facets that...

The problem being with. the data, is that right? They don't

really explain why you think it should be further pursued.

The main reason that you think it should be further pursued

is?

The implications and if further research is done, I hope that

it can somehow rest these concerns or mitigate these

concerns.
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Dr. Brent:

Dr. Stehr-Green:

Dr. Johnson:

Dr. Stehr-Green:

Dr. Johnson:

Dr. Sullivan:

Dr. Johnson:

Dr. Clarkson:

So the reason for further investigation is not really from the

data themselves? It's not in the strength of the data?

Not on the strength, no. They are intriguing, but certainly

not compelling.

Paul, some of what you said might fit under question two?

Yes, all these questions were kind ofinter-related.

Kevin?

I said yes. In my mind it appears there may be a small

possibility of some increased risk. I am not convinced that
there is, but the question was do we stop and not do

anymore work, or should we go on and do some further

investigating? I say that there should be some additional

investigation into the potential association.

That seems clear. Dr. Clarkson?

I said yes, to~. I am not quite as enthusiastic. I only heard

Dr. Weil's comments, but I was giving the same reason that

maybe some additional observations could be made. For

example, some of the non-mercury endpoints could be

looked at. Again, I come from a long line of researchers. I

hate to say no to stuff in research.

The point I think is unique from a mercury point of view in

that there is an astronomical number of people in this

study. All previous mercury research has involved

epidemiologically groups of less than 1,000 infants. To go

from 1,000 to 100,000 is a staggering jump. So I am

fascinated by the site .of it.

Now ifyou take out the Faeroes or the Seychelles, although

they disagree as far as prenatal outcomes are concerned,
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they are in agreement in terms of postnatal outcomes. All

indicate that they cannot find any fact due to the postnatal

exposure. For example in the Faeroes, they looked at the

kids at 12 months of age and found that the higher the

mercury levels in these kids, the more rapidly they obtained

the developmental milestone. If you recall, they

confounded or they suggested it was breast feeding. There

is a lot of the breast feeding theory. The higher the

mercury level in the kid, presumably breast milk being the

source of the mercury, and of course the benefits of breast

feeding. So what they found in the first 12 months was

they could not find an adverse effect.

At six months and at 19 months in the Seychelles, we

couldn't find anything either. And in Iraq where we looked

at kids with astronomical blood levels, up to 1,000 parts per

variant in blood, well experienced pediatricians as a team

could not find anything obviously wrong with these kids.

So the recurrent body of evidence says that postnatal period

is not the window of susceptibility. As Dr. Brent

mentioned yesterday, it is probably to do with

neuromigration, which is in an earlier part ofgestation.

On the other hand a point I have said before, that these

studies are 1,000 or less and here we have 100,000 infants,

so as a mercury manic, to make me say yes, let's keep

looking at this group, it's a very large group.

A third reason for us to continue is that it might be a guide

to future studies. I don't know whether future studies are

possible, given that maybe mercury in vaccines is coming

out now, and maybe not in this country, but elsewhere. It

might guide us to what other additional things you could

look for in a future study. For example; the role of breast

feeding probably is very important in determining these

outcomes. And of course you can't get it in this particular

study, but maybe in a future prospective study you could
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Dr. Johnson:

Dr. Rapin:

Dr. Johnson:

Dr. Bernier:

Dr. Johnson:

Dr. Oakes:

look at that. So these are my reasons and I expect to get

10% ofthe budget.

By the way, my understanding, the current understanding is

that neuromigration incurs even in· adult brains, and that

this has been shown in animals and it has changed the

whole concept of spasticity.

But we are not talking of the migration which results in the

organization of the cortex, and the amount of migration is

small and it is horizontal and not vertical. It is a

completely different phenomenon.

It is not the same thing, but I don't think it is correct to

assume that there is not a whole lot going on in the central

nervous system from the time ofbirth on.

I mean compared to what went on in the embryo, I think it

is miniscule. All the cells that make the neuron come from

that single cell layer, the appendum of the brain. They are

gone. They are not there anymore in the adult. You can't

form any new cells from the neuroplast. So what you are

talking about is an interesting phenomenon, but we don't

know of its implications with regard to behavior or

learning.

There is a lot of study in that area, Bob. In any case, we

don't need to get into this. David?

With regard to the first thing Tom said, in 30 years I don't

hear everything and any group of experts addressing any

topic when the group has felt comfortable at the end of the

meeting, saying we know everything we need to know

about this. Let's not.do anymore research. It would really

go very much against the grain to take a no on one. And

that is not related to the strength of the evidence. It hardly
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Dr. Bernier:

Dr. Orenstein:

Dr. Bernier:

Dr. Orenstein:

matters. Actually the methodological issues and the

interest in the topic.

Also I think things could be done, further analyses of the

data, further confirmation of some things and not at great

cost, that would help clarify at least some of the issues

involved.

One of the reactions I am having as I am listening to this, I

agree with you completely about this 30 years and never

expecting scientists to say that they don't want to do more

studies. That more studies would be good. So I am

wondering why question this? We knew the answer, so let

me try to defend the question a little and if you agree,

maybe we could start over again.

The point I am making is that the way this question was

written is not do we need to know more about mercury?

The question is really do you think that the observations

that have been made in this pr~ject are of sufficient concern

, that you want to investigate more the relationship between

the vaccines which contain mercury and these outcomes?

So it is not just a question ofdo we want in general? It has

to do specifically with that issue. Is the level of concern

that yo!! have about it, has that been raised enough by what

has been observed that you want to investigate more that

specific question? I don't know if that is the same thing.

I think, Roger, that is the same question. I think perhaps

what is a better question, is what is your level of concern

about these findings?

Well, that really is the second.

Well, the second issue is we don't know causality. We

don't know about causality, but is this something that really

warrants some urgent attention? It is two issues as to what
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Dr. Johnson:

Dr. Bernier:

is your level of concern and the need to look further in

terms of concern, whereas I don't know how the people got

causality. But there may be a different issue as to whether

they are willing to admit to how strong plausible versus this

is something we need to worry about and we need to do

more on it.

Roger, would you like for us to grade this as 1+ or 4+ so

you don't get too fine a cut in tenus of concern. Would

that introduce...

Let me stop for a minute because I am trying to think about

the point that you are raising, Walter, and it seemed that it

wasn't helpful to just hear about the level of concern

because to interpret that, it could have multiple

repercussions. It could mean that it is concern, therefore

that concern needs to be translated into a policy action or it

means that the concern is that you don't think the evidence

is strong, and therefore it is not worth doing more research.

I mean just to measure people's level of concern without

trying to get a handle on what does that operationally

mean, I don't think is really helpful. So the reason we put

this question this way was to operationalize what was

meant by the signal. And likewise by the second question,

it was to operationalize it by expressing it in terms of what

you thought about how much this supported a causative

relationship or not.

I don't know if others have different views and I don't

want to get into a big semantic debate, but on the other

hand I don't want to wind up after the meeting and people

feel well, we couId have fine tuned what we were doing

and it would have been a little more helpful. This is a rare

opportunity we all have to be together this morning to hear

one another on this, so we want at the end to feel that we

got the most out of this. So Susan, do you want to make a

suggestion?
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Dr. Ellenberg:

Dr. Bernier:

Dr. Ellenberg:

Dr. Orenstein:

Dr. Bernier:

Mr. Schwartz:

I may be jumping the gun, but one of the ways you could

frame it is the level of concern sufficient to have an urgent

and immediate research plan to address the question. And

the other one is the level of concern sufficient to instigate a

chain of policy? I know that's jumping. The best way of

measuring the magnitude of concern as opposed to

measuring it related to causation, which I don't think

anybody would be able to say that they know.

They don't have to know, they just have to render. The

way the question was written is that you render an opinion

about the evidence as it exists. Does it or does it not

support a causal relation? It is not a yes or no question, it

is just that how much do you feel it does support it?

But I think in terms of quantitative concern would at least

may be able to determine what kind ofaction you can take.

I think you are talking about two qualifications. One is

what is the level of concern of the need for action? I agree,

I think I would be shocked if .everybody went around the

room and said I'm just' not sure. May be, but I think the

issue is what is the level of concern.

But what will that mean, Walter, if after this meeting

everyone goes around and says I have a level of concern

and it's high. What are you going to do?

Can I just make one quick suggestion? In the past you

asked the question how strong are these data as a signal?

That might be one question. What do you think of these

data as a signal of a problem?

The second question might be what is your level of

concern, and concern brings into account the signal, but it

also brings into account all of the expertise that these

mercury folks have given us, and these developmental
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Dr. Oakes:

Dr. Clover:

Dr. Clarkson:

Dr. Stein:

Dr. Weil:

folks about concern regarding not just the signal, but the

issue in general.

And the third question is what do we do about it and is

more research needed and how urgent is that research? So

if you are trying to separate wha~o you think of these data

from what do you think of the issue, that might be one way

to do so.

The other side to this is these data are now out. I mean

they may not be public, but they will be. So this data

exists, and then we can't go back to the state where this

duty has not been done, so there is a need to understand the

data we have. And that might be the way I would frame it.

A better understanding of the results that we have.

Maybe that is an impossible question to answer, your first

question, because no one around here is going to say that

mercury per say is not a concern.

Thank you.

Let's go on around on the fIrst question.

I may have helped or not. My answer is yes. Although the

data presents a number of uncertainties, there is adequate

consistency, biological plausibility, a lack of relationship

with phenomenon not expected to be related, and" a

potential causal role that is as good as any other

hypothesized etiology "of explanation of the noted

associations. In addition, the possibility that the

associations could be causal has major significance for

public and professional acceptance of Thimerosal

containing vaccines. I think that is a critical issue.
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Dr. Brent:

Finally, lack of further study would be horrendous grist for

the anti-vaccination bill. That's way we need to go on, and

urgently I would add.

Well, I have to preface my answer, which of course is yes.

First of all, and I know others have said this, I have been

very impressed with the presentations we had yesterday. It

is not only the quality of the presentations, but I think the
objectivity of the investigators. They really presented

every aspect of the possibilities of it being a rmding that is

not causal versus one that was, and I think that is

important.

As far as the answer to the question, I think it is not only

one of further investigation, but what further investigation?
With the birth defects, we have five areas that we look at
when somebody alleges that something is possibly causal.

One is what we discussed here today, Epidemiology: In
our field it has to be consistency. In other words, we never

depend on one epidemiological study because of what I
mentioned yesterday, that if you look at enough T-tests,

you are going to come up with a positive with relation to

one birth defect. Therefore, you had better have that same

birth'defect come up in the next epidemiological study and

the next one.

The second thing, the secular trend. I am impressed with

the fact that some people here have information and believe

that like the incidence of learning difficulties, behavior

disorders and attentio~ deficit is increasing in our

population. I don't know whether it is or it isn't, but that

kind ofinfonnation you just can't throw around and say it's

true or isn't true without data. And it is such an important

area in our society. . I mean it is the thing that makes a

human being different from the other species, so it is such

an important area of research.
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The third area, one that we depend on a lot, is animal

studies, and the fact is while you can't predict without

knowing from a human study what you are interested in,

the animal studies can be very helpful in looking at the

mechanisms, thresholds and the incidence of the findings

that you have in the hwnan.

Then the fourth area is pharmacokinetics, which I think is

crucial in this particular area, and the fifth is biological

plausibility, and that's how we evaluate whether something

causes birth defects or not.

So we are stuck with just Epidemiology here" today and I

think from the standpoint of further research, we need to

find out whether these increasing dosages of

methylmercury are really increasing dosages on the basis of

pharmacokinetics or whether the fact is that each injection

is a separate dose unrelated to the other one. I think that

has to be done.

. So what I wrote is that the results of the study that was

presented reports a statistical association between vaccine

exposure and certain neurological deficits. Two of the

three explanations for the findings relate to patient

selection problems and one explanation relates to exposure

to the vaccine.

The incremental exposure to methyhnercury. Statistical

associations and causal connections are strengthened by

obtaining the same results in a second or third

epidemiological study, therefore, this should be pursued

with appropriate populations.

Biological plausibility should be studied by perfonning

pharmacokinetics in humans to determine the biological

half life of ethylmercury in the blood levels of

ethyhnercury following administration. Appropriate
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animals models utilize the ethylmercury in the threshold for

neurobehavioral effects in each species should be initiated.

I think that is the basic data you would need to begin to get

a handle on this problem.

Finally the implications are profound. I remember when I

was an intern, I rotated to Boston and there was a woman

there by the name of Pricilla White. Because I had been a

researcher before I was an intern, she would come down

and show me these placentas from mothers who were

diabetic and because they were using DES, and she would

say to me look at that placenta. Look how healthy it is
from mothers who are on DES. Of course she was

eventually crushed psychologically when they found out

that it caused adenocarcinoma of the vagina. And the

implications here are much vaguer. That was an epidemic

which was horrendous. Causing learning disabilities and

behavioral disorders. ADD is a tremendous problem in our

society and I think it is one that we should be very

concerned about.

Although my gut reaction, which is totally irrelevant, is

that it probably is not causatic, the only way you can come

to a conclusion is through the data, and that's the data I

think we have got. Even if we put the vaccine in single

vials and put no preservatives tomorrow, we still want the

answer to this question. Because remember,

epidemiological studies sometimes give us answers to

prob~ems that we didn'.t even know in the first place.

Maybe from all this research we will come up with an

answer for what causes learning disabilities, attention

deficit disorders and other information. So I am very

enthusiastic about pursuing the data and the research for

solving this problem.
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Dr. Johnson:

Dr. Brent:

Dr. Johnson:

Dr. Koller:

Finally, the thing that concerns me the most, those who

know me, I have been a pin stick in the litigation

community because of the nonsense of our litigious

society. This will be a resource to our very busy plaintiff

attorneys in this country when this information becomes

available. They don't want va~id data. At least that is my

biased opinion. They want business and this could

potentially be a lot of business.

Thank you, Bob. I think you will agree that biologic

research also needs confirmation, even when there is a hard

Biochemical influence.

Absolutely.

Okay, Loren?

In order to adequately answer question one, I took the

prerogative to break it into two questions. The sec 0 n d

one will answer your part of it.

Part one, IS there "a causal association between

ethylmercury and neurological effects noted in the Vaccine

Study Datalink project? The answer is no. Why not?

From a toxicologists viewpoint there is no dose response

relationship in some of the effects, particularly if you look

at slide 18 where the cumulative mercury exposure, the

rates for speech delay and ADD. At several doses those

were lower or equivalent to the zero exposures for each one

ofthose categories.

Another reason, in risk assessment the best human data is

followed by the best animal data and it is used to detennine

no-L's and low-L's health affects.

Uncertainty increases in the direction from humans to

animals, from high quality to low quality data or the lac:~
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Dr. Johnson:

Dr. Koller:

thereof. In my opinion the Seychelles study contains high

quality hwnan data, so that is the data that you use and it is

supported even by the Faeroe studies and other studies in

humans. The reason, there are 711 mother/infant child

care, very few confounders. Children were exposed to high

levels of mercury in utero, neonatal, during development of

the nervous system, the most sensitive time. The children

were vaccinated. There was continuous exposure

throughout compared to single exposures in this situation.

There were no adverse health effects in six neurobehavioral

tests. As a matter of fact, in the higher group they scored

higher on four of those six tests. Albeit, recognizing that

there are other tests that may be more sensitive to detect

neurological function. So therefore in my opinion there is

no evidence that childhood vaccination would attain or

exceed the Seychelles mean hair or blood mercury levels,

let alone fourfold higher at the maximum range in that

study.

So part two. Are the observations of sufficient concern to

wairant further investigation? Answer is yes. Some of the

neurological developmental disorders show a small, but

suggestive increase in relative risk.

Loren, were you answering question two?

No, I have question two as similar, but a little different.

Bob's first statement I think sort of laid it on the line. As

you increase the vaccination, you increase effects, but you

don't know. You have modified live viruses. You have

different antigens. There is a lot of things in those

vaccinations other than mercury, and we don't know

whether this is a vaccination effect or a mercury effect.

But I am almost sure it is not a mercury affect. Positive as

a matter of fact, and there are several experts particularly

Scientific Review of Vaccine Safety Datalink Infonnation 192 June, 2000



Dr. Johnson:

Dr. Koller:

Dr. Johnson:

Dr. Koller:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:

Dr. Johnson:

that have reviewed this, the methylmercury aspect who I

think would agree with that due to dose response.

Are you really comfortable with the way neurologic

function was tested in the Seychelles?

I have to admit that there were many other tests that could

have been conducted. In any of the mercury human

exposures that have observed neurologic [mdings, most of

them are negative clinically. We are talking about very

subjective, very sensitive assays and yes, there could have

been others done and there should be more done. That's

part of nwnber three. But we have to use the data that is

available. If we went back to animal data, when you talk

about suggestive and sensitive tests for neurological

function in humans, it is much more difficult in rats and

mice to detect those changes.

Can't you put them out on those little floating pads and see

if they swim and how fast they go through mazes?

You can, yes. In my opinion that is not quite as sensitive

as it in humans.

Can I comment on that for a second? On the animal

experiments. There is a lot of literature of animal data on

methylmercury, and quite a lot on primates as well. The

level of effect, the lowest effect level in those animals is

about 100 times higher at least than what we are talking

about in the Seychelles or the Faeroes or here.

But that is with methylmercury.

Yes, methylmercury. .

That's on a wave basis.

Scientific Review of Vaccine Safety Datalink Information 193 . June, 2000



Dr. Clarkson:

Dr. Johnson:

Dr. Koller:

Dr. Clarkson:

On brain levels, too. If you convert them to actual brain

levels, you are talking about estimated brain levels of about

100 times higher. I agree that the animal data is useful in

tenns of mechanisms, in tenns ofwhat stage of gestation is

important and so on, but I don't think that you are going to

get human risk levels out of animal experiments. Because

probably as you say the kind of tests you can do on an

animal is not the same tests that you can do on a seven year

old kid.

Loren, if you are absolutely sure there is .no causal

relationship, why would you answer yes to question one?

Because I think there are other factors. There is many

confounders that have not been evaluated. Biological and

environmental. As a matter of fact, in question two one of.
my answers is there does appear, however, to be a weak

positive association between increased numbers of
vaccinations and some neurological endpoints. That is

shown on slides 21, 23, 24. and 25. Because as you
. increase mercury, you increase vaccinations, so there could

be several other factors in those vaccinations that are

causing these effects.

There is also other types of vaccines that these children are

exposed to. There might be a combination biological

effect. It might be antigen effects. There is all kinds of

possibilities here. Some of these are modified life viruses.

I would assume they are modified life viruses. Something

between the combinations or subsequent exposures in a

sensitive population, or hypersensitive population may

trigger some of these effects.

It will be interes~ing, Mr. Chairman, to know the

conclusion of the aluminum meeting in Puerto Rico. What

came out of that? Because we heard yesterday from the

CIs that aluminum will correlate just as well as mercury
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Dr. Myers:

Dr. Clarkson:

Dr. Myers:

Dr. Stein:

with these results. Is Dr. Myers here? What were the

conclusions?

Well, first we didn't have this data to study. We didn't

have available what we are discussing today. This study,

so I am not sure.

What did they reveal about the all aluminum in tenns of...

They thought there was an enonnous margin of safety, that

were well below concerns, but again they hadn't seen these

associations. By summary we thought we were well below
the mercury as well.

Well, of course I answered yes also, but first I want to say

thank you to everyone for gi.ving me a course in

Epidemiology. I learned a lot. I want to also congratulate

the group that did the study and the data analysis. It also

gave me a great respect fot the problems of evaluating

vaccine safety beyond what I had ever known or expected

before, and obvio\lsly I have been practicing pediatrics for

a long time.

But I said yes because there are a lot of issues raised here.

From my point of view as a clinician, it is not the subtle

statistics that have been discussed and which are important,

but really the endpoint. A:nd that is the quality of these two

diagnoses that have fallen out, attention deficit disorder and

speech and language delay.

I recognize the limitations of a study like this, but I am

going away uncertain whether these children, or most of

these children, or a significant number of these children,

really had ADHO ,or really have speech and language

delay. I don't think the way the study was set up, even

with the chart review, we really haven't been told about the

quality of the diagnosis, the tests that were used to
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Dr. Brent:

Dr. Johnson:

Dr. Rapin:

substantiate these two diagnostic categories or the quality

of the people doing the tests. In the area of

neurobehavioral and neurodevelopmental problems~ those

factors are very important and it seems to me we are

putting so' much value on those outcomes without being

able to substantiate. It is not like doing an SGOT where

you can control for the quality pretty well. You can control

for the quality of neurobehavioral and neurodevelopmental

evaluations, but you have to have the knowledge to know

how they were done, and we don't know that in this study.

Perhaps we could get better infonnation by reviewing the

charts in a different way ~ and for that reason I would vote

yes. That we need to know about this, but I don't think you

can make any conclusion that mercury is related to ADHD

or speech and language problems in these children~ given

the lack of infonnation about the quality of the diagnosis

and that is your endpoint.

So what studies would you suggest?

That's another whole thing. Dr. Rapin?

I voted yes, but I had a question mark. I guess a yes

question mark. I kept erasing and putting back in. I erased

it finally this morning, but it was there. The question mark

was because I was not at all convinced that the exposure

level had reached a significant threshold effect after what I

heard yesterday about mercury exposure.

Secondly, I was very impressed with the Faeroes and

Seychelles, especially the Seychelles Island studies in

which the children had much higher levels and no effect

was detected.

I also felt that the study which we were provided on the 15

infants, five of whom were full tenn and 10 premature, was
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Dr. Johnson:

strong because of the very smallness of the data set. So

these are the reasons I have this question mark that kept

wanting to come back.

In terms of why did I think we should pursue this. Well, as

has been said by others, the first ~as the data that are there,

they won't go away. They are going to be captured by the

public and we had better make sure that (a) we counsel

them very carefully and (b) that we pursue this because of

the very important public health and public implications of

the data.

I felt that the evidence, although statistically significant,

the magnitude of the effect I thought was small and I was

somewhat reassured by the chart review, and I really

wanted to commend the reviewers because I have done a

lot of chart reviews. It is a lot of data. But nonetheless, for

reasons I will put in some of the later questions, I felt that

the measures of attention deficit and language disorders

and so on were weak. I have other criticisms that I put in

the new methodology.

But again I want to thank you for this opportunity to review

these data.

Thank you, Isabelle. I don't have anything substantive to

add. I of course voted yes. There were two reasons. The

stakes are very high and Bill Weil made this point. Any

detrimental effect on infancy is serious enough to warrant

as strong as possible efforts to define the relationship.

The second reason, as Bill also noted, despite of nwnerous

efforts, and I agree with Bob Brent, I was impressed with

the open mindedness.and the concern in trying to ferret out

what the relationship really was at all costs that was

exhibited by particularly Tom, but also Phil Rhodes'
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Dr.. Chen:

Dr. Bernier:

Dr. Johnson:

Dr. Rapin:

Dr. Johnson:

.analysis, so in spite of that there is still some worries. So I

put down for those two reasons a yes.

Any other comments on that question alone before we

move on to question two?

Roger, do you want to read Alex Walker's?

Alex Walker voted yes and he said if yes, why? You had a

prior concern. You obtained mostly negative findings, but

some positive results. If you do not treat this as a signal,

other than much less responsible parties will do so, and

follow up will be out of your control. Equally,'the negative

findings need to be pinned down and published. I think

that is published. Need to be pinned. The negative

findings need to be pinned down and published.

That's very pragmatic.

Can I make one comment about the Dusiness of the

increasing prevalence of developmental disorders? I think

that this parallels increasing education and sophistication of

people who examine children. I can tell you from my own

experience that 20 or 30. years ago I barely diagnosed

autism unless it was so blatant that it stared me in the face,

and now I see at least two new ones a week. And not 'so

severe as the previous ones, so I think there is a tremendous

change in the threshold of ascertainment. And yes, I have

seen the California statistics which says it has increased

300 fold, but I would interested to know whether it has

increased 300 fold in areas where there are physicians who

have been trained in this recognition, as opposed to areas in

which there are not.

Thank you. We'll go to question two and go back in a

reverse direction. The question is; if you think the

observations on some specific neurologic developmental
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disorders constitute a signal, how strong or weak: do you

consider the signal to be at this time, i.e. how much does

the evidence support a causal relationship with Thimerosal

containing vaccines?

I assumed this a number one. In my opinion the evidence

today is insufficient to determine whether or not

Thimerosal containing vaccines caused the neurological

sequelae in question.

The diagnoses, even m the hands of experts, and the

number of diagnoses are too easily influenced by variations

in parental and physician sensitivity mid concern,

utilization ofhealth care of similar merits.

The underlying biologic, toxicologic and pharmacologic

data are too weak to offer guidance one way or the other.

That is the biologic plausibility component of this, in my

opinion, is too badly defined.

'Now on the other hand, the data suggests that there is an

association between mercury and the endpoints, ADHD, a

well known disability, and speech delay as entered into· the

database.

Then here comes an opinion, well it is all is opinion, but it

expresses a flavor, so I think it relates to what Dr. Bernier

is trying to derive here. This association leads me to favor

a recommendation that infants up to two years old not be

immunized with Thimerosal containing vaccines if suitable

alternative preparations are available. I do not believe the

diagnoses justifies compensation in the Vaccine

Compensation Program at this point.

I deal with causality, it seems pretty clear to me that the

data are not sufficient one way or the other. My gut

feeling? It worries me enough. Forgive this personal
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Dr. Rapin:

comment, but I got called out at eight 0'clock for an

emergency call and my daughter-in-law delivered a son by

C-section. Our frrst male in the line of the next generation,

and I do not want that grandson to get a TIrimerosal

containing· vaccine until we know better what is going on.

It will probably take a long time. In the meantime, and I

know there are probably implications for this

internationally, but in the meanwhile I think I want that

grandson to only be given Thimerosal-free vaccines.

I hesitated between a one and a two. I finally put in a two.

My first statement was I thought there was an association,

but it was not clearly causal. I felt that some of the things
that made me feel this was weak. was that children were

counted as cases, irrespective of the age of diagnosis. As I

said yesterday, many children who speak late tum out not

to have language disorders, so there was no opportunity in
the study for any change in diagnosis.

I felt the children were all studied below the age of six
years and that att.ention deficit disorder, with or without

hyperactivity, is an extremely weak diagnosis in pre-school

children.

I felt that the diagnoses were made at different ages and the

length of follow up varied, so that some children were only

followed for a brief period of time. Those born in '96 and

'97 were really seen for a very briefperiod of time.

I felt that even though some of the children were confrrmed

by referral to agencies for confirmation or for treatment by

chart review, there was a lack ofconfirmatory tests.

I felt that the fact of.parental worry on both detection and

referral were important confounding variables.
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Dr. Johnson:

Dr. Stein:

I felt that the pJ;"emature data which went in the opposite

direction I found very troublesome, and finally the lack of

family history data which would reflect on genetics, which

I think are most important than environmental effects in all

of the developmental disorders, was weak.

Thank you. Dr. Stein?

Well, I also gave this a two to answer the question. My

main reason was that the outcome measures of

neurodevelopmental disorders do not provide enough

specificity to make the diagnosis, as I said before. Again,

we really don't know the quality of the diagnosis, and I will

get into that in a moment.

decondly, genetic influences were not considered. We

need to know more about the family history, and when we

get to the third question I will make a suggestion for that.

Three, there was a limitation. It occtirred to me that the .

parents who take their kids for Hepatitis-B vaccine,

especially in the. early nineties when it was first

recommend'ed and at that time the conjugated HIB came

out to give in early infancy. When was that? Ninety, so

that's ·when infants received it for the first time because

before that we were only giving it at 18 months, 24 months.

These parents who knew more about the vaccine and might

have accepted the vaccine may have been more sensitive

parents and more sensitive to medical information in

general, and more sensitive to developmental variations in

their children. They may have raised more concerns during

health supervision or well child visits, and requested

evaluations for ADHD and speech delays.

Another aspect with regard to the introduction of Hepatitis­

B is that when it was initially recommended by the bodies

at the CDC and the American Academy of Pediatrics, many
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pediatricians around the country were uncomfortable with

that diagnosis because they had never seen a case of

Hepatitis-B and wondered whether that was really an

appropriate vaccine. And the question is were these

pediatricians who gave the Hepatitis-B earlier more likely

to be those who read more about it and also likely to be

reading more about developmental delay and be more

sensitive to that diagnosis. It is a hypothesis, but it

certainly could affect the results.

Next, there is really no systematic review of the actual

diagnosis of speech and language delays. I spoke a little to

Tom at breakfast, and Isabelle has raised some of these
questions about the maturational effects, particularly

expressive language delay in boys at two to three years of

age and how this can, in fact, be maturational in the
majority of cases. Then when you evaluate them at four

and five they don't have a speech defect. Eventually some

'may have learning disability pertaining to reading

problems, but there is a lot of fluctuation to that diagnosis.

This is subjective. This is not the data that Tom pulled

from the charts quantitatively, but many of the speech and

language diagnoses were mild articulation defects, or

articulation defects which are usually mild when they come

from a general Pediatrician, and often reflect the greatest

sensitivity of parents and concern and anxiety about

parents, with what I would consider a developmental

variation and not a true disorder. Whereas the speech

pathologist may code it ~ an articulation deficit and give it

a code, a diagnostic code. In fact, many of these are

developmental variations. Just as the maturational

expressive language delay in many cases at two and three

years of age is a developmental variation. These aren't

really disorders. And again, we are basing these results on

these 1,533 children with speech and language disorders.
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Dr. Brent:

Dr. Stein:

Dr. Brent:

Dr. Stein:

Dr. Brent:

Dr. Stein:

To answer your question which relates to this, Bob, about

what tests would I use. There are certainly standardized

tests to evaluate expressive and receptive language and

articulation in early childhood, and certainly through the

pre-school- period. As well as for ADHD. There is

standardized behaviqral tests that can be used. With that in
mind, it seems that ~t" Group Health most of these children,

if not all, were referred to a specialist. Or at least a

Pediatrician who concentrated on working with children

with ADHD specifically. Now we can assume, although

we don't know, that person was really good at it and used

standardized tests. On the other hand at Northern

California Kaiser I am told, they don't have aspecialized

clinic for evaluation children for school under-achievement

as a broad category and specifically for ADHD. So these

children were probably diagnosed by Pediatricians, or

perhaps in some cases a neurologist or a child psychiatrist.

But again it is so heterogeneous we don't know the quality

of that diagnosis as well.

Have you ever seen a child who-has had that diagnosis who

when you sa~ the child you refuted it or didn't support it?

Yes, m~y times.

My oldest son...

In fact there is some data on that.

My oldest son happens to Chainnan of Child Psychiatry at

the University of Pittsburgh and he says about 25% of the

children with that diagnosis do not have it, when they are

fully evaluated.

Right, that would be what I was going to say, about one­

third, and there are some data. I would agree with that,

because ADHD is a diagnosis where the behavioral
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Dr. Johnson:

Dr. Koller:

symptoms overlap with a variety of other conditions, as

well as with normal variation depending on the age, and

that is another point.

The mean ·age of diagnosis of ADHD in this study was 49

months. Four years, one month of age. Well, ADHD is a

very difficult diagnosis to make in the pre-school period.

In fact, in our guidelines published by The Academy of

Pediatrics, we limit the recommendation to the six to 12

year group because that is where most of the data is. There

is very little firm data on the diagnosis of ADHD in the

pre-school period. It certainly can be made, but in general

it takes someone with lots ofexperience to do it, because so

many of the behaviors of ADHD overlap with nonnal

behaviors in this age group. Hyperactivity, impulsivity,

inattentiveness. The developmental variation curve and the

disorder curve really overlap tremendously and it takes a

lot of experience to recognize it early on. Forty-nine weeks

is very early.

. Finally, and this is a question that was implied. Could the

intake of fish by mothers who were breast feeding have

influenced mercury levels in this study? We didn't look at

the breast feeding issue. Now I assume from what you told

us, it is known that mercury does excrete into the human

breast milk. That is another very interesting factor I fmd

that would need evaluation and further studies, but my

main concern is again the endpoint. The quality of these

diagnoses and all of our discussion is based on that. I think

it kind of a weak foundation right now from what we know.

Dr. Koller?

I gave it a one. First, as I indicated for question one, there

does not appear to be a causal relationship between

ethylmercury and neurological disorders.
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Dr. Johnson:

Dr. Brent:

Dr. Rapin:

Dr. Brent:

Secondly, however, there is a weak positive association

between increased numbers of vaccinations and some

neurological endpoints.

Third, analysis of data has not included all confounders,

including biological, environmental, as well as genetic

differences.

And fourth, there is two to threefold differences in outcome

repeated diagnosis between the two data sets, which is

disturbing, the hyper diagnosis and interpretation of

neurological disorders.

Dr. Brent?

I personally want to congratulate Dr. Johnson on his

grandson. I have a small series of 11 children, all who

received the Thimerosal vaccine and they are all geniuses

of course. But as Dr. Rapin points out, the genetics was

probably most important.

My grandchildren are geniuses, too. I have two.

Well, I circled one and. I wrote the following. The

epidemiological data is valid, as is the associations that

were reported.

It is more difficult, if not impossible, to refute a causal

association based on this study. Therefore, the question of

causal association remains unanswered until we obtain the

data that was suggested in the answer to the first question I

wrote.

On the other hand, massive case control studies are

sensitive, but frequently uncover non-causal associations,

at least in our field. This wold be much better if it were a

100,000 cohort study where you had controls and
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Dr. Johnson:

Dr. Brent:

exposures rather than a massive case control studies. You

know it depends on what you pick as your controls,

whether you end up with a positive association or not.

The most important information in the eyes of the

epidemiologist is if the incremental exposure to the two

categories of neurobehavioral effects that were likely to be

effected, had increased relative risks. But when the

pharmacokinetic data is evaluated, at least with regard to

ethylmercury, the results mayor may not support the

incremental exposure.

Furthermore, the level of ethylmercury are in the range of
mercury levels found in other populations as

Dr. Koller referred to, where there are neurobehavioral

findings and they didn't receive the vaccine.

Finally, the animal methylmercury data indicates a

threshold for neurobehavioral events at a much higher level

as mentioned before. This has to be detennined for

ethylmercury. So again, it i~ more data we need in other

areas besides epidemiology.

By the· way, I changed the .question that I answered as has

everybody else. The question I answered was, if you think

the observations on some specific neurological

developmental disorders to be valid, how strong or weak do

you consider the data to be at this time? How much does

the evidence support a causal relationship? I think that

word "signal" bothered a lot of us because it gives you the

feeling that you are talking about one piece of information

and it was all the data that we looked out in those studies

that we were evaluating.

Nevertheless, in regard to causality you decided a one?

Yes.
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Dr. Weil:

Dr. Rapin:

Dr. Weil:

I put four and I did so for a number of reasons.

The number of dose related relationships are linear and

statistically significant. You can play with this all you

want. They are linear. They are statistically significant.

The positive relationships are those that one might expect

from the Faeroe Islands studies. They are also related to

those data we do have on experimental animal data and

similar to the neurodevelopmental tox data on other

substances, so that I think you can't accept that this is out

of the ordinary. It isn't out of the ordinary.

The Seychelles Island studies, and somebody said the

Faeroe Island studies both, were chronic exposures. We

are not talking necessarily about chronic exposure. We are

talking about a series of acute exposures and at one point in

ti~e that exposure is much greater on that one day than any

of the Seychelles Islands.

The increased inCidence of neurobehavioral problems in

children in the past few decades is probably real. It may be

a group of pediatricians, it may not be. I work in the

school system where my effort is entirely in special

education and I have to say that the number of kids getting

help in special education is growing nationally and state by

state at a rate we have not seen before. So there is some

kind of an increase. We can argue about what it is due to.

Right.

But there are certainly more kids with ADD and there are

more kids with speech and language disorders than there

have been in the past..

With regard to ADD I would only say that I don't think

there is a diagnostic test. If you look DSM4, frrst of all
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they don't even have criteria for kids under six. Second,

they make a point that it is a label based on a constellation

of fmdings and not a single test. The Conner's and all the

other tests have been shown to have pretty different

validity scores.

The symptoms, depending on whether you are a lwnper or

a splitter. The splitters put ADD with every diagnosis

where the symptoms occur. The lumpers say that if this kid

has condition A and ADD, we will label it A. So there is a

lot of variation among people who make this diagnosis,

whether they are experts or not.

The rise in the frequency of neurobehavioral disorders,

whether it is ascertainment or real, is not too bad. It is
much too graphic. We don't see that kind of genetic
change in 30 years.

There are also a number of toxic agents in the environment

that could have done this. You see the evidence of
Plopirophose as a neurodevelopmental toxic, and that has

been widely used. in the last 20 to 30 years as the most

common household pesticide in the United States. I don't

know how many hundreds of tons of this have been

distributed over the rugs, carpets, dogs, cats and kids in our

environment and it is fmally being taken off the market as

far as home use because i~ is a neurodevelopmental toxic. I

think this relationship has to be investigated just as

thoroughly as plopirophose was.

While the data are not sufficiently robust to accept a clear

causal relationship, the difficulties in interpretation, the

problems with alternative analyses and so on are not great

enough to reject the possibility of a causal relationship. In

other words I am saying it isn't there and I wouldn't give it

a five or a six, but I don't think people would want to reject

this and do so with the data at hand.
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Dr. Johnson:

Dr. Weil:

Dr. Johnson:

Dr. Rodewald:

Dr. Johnson:

Dr. Johnson:

Dr. Caserta:

Dr. Johnson:

Dr. Oakes:

Dr. Brent:

Dr. Oakes:

You would neither accept nor reject, but you believe the

data are not sufficient to accept or reject, but you would...

It is strong enough that I put a four.

You assigned it a four.

What is the scale level?

One to six. One is weak.

Four is across the line. You are across the line toward the

strong.

Is the scale for how strong the signal is or how strong a

causal association there is? That wasn't clear to me from

the question.

How strong the casual. This is causality. David Oakes.

I want to pick up on something. Dr. Brent said. I think this

is a cohort study because you do have a defined population

at the outset that you are following. There is a certain

amount of fuzziness in the ~efinition and incomplete follow

up and obviously the differential ascertainment, but it is

still basically a population that is defined at the outset that

you are ascertaining outcomes. Imperfect, but you are

ascertaining outcomes in a defined population.

I will let the epidemiologists answer y

you about that.

So I think that should be put as a strength. We are kind of

honing in on the weaknesses here, but that is a strength of

it. That you do have the study in what is a pretty well

defined population.
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Dr. Snider:

Dr. Oakes:

Dr. Rhodes:

Dr. Oakes:

And retrospective cohorts.

Retrospective cohorts, not prospective.

And that information is not figured out 10 years later. It

happened in the past, but retrospective, perspective should

refer to the information, not that happened 10 years ago or

it is just happening today.

With that preamble, I gave it a two. One of the strengths,

doing the strengths first, is that it is in my view a cohort

study. I find that somehow the first analysis is always in

some ways a little bit more convincing than the reanalysis.
Assuming the analyses were presented in the order in

which they were done, the first analyses certainly showed

some suggested trend tests, and I was very struck by L~e

fact that you see a different pattern in relation to exposure

from the neurologic diagnoses of interest than from the

controlled diagnoses you chose, and I assume you didn't

look at 27 others and reject those that didn't fit the

hypothesis. I trust 'you did not do that.

So those are the strengths. The weaknesses. Clearly there

is evidence of utilization bias and you presented a lot of

evidence and a lot ofdiscussion about that.

I did wonder why you didn't do more analyses which

formerly included the potenti~l confounding variables. You

did have some visualization, number of shots or numbers of

antigens or socioeconomic status. I don't remember seeing

analyses where they were controlled for and you tried to

look at the additional effect of the mercury. I think it is

almost certain that you wouldn't see it, but I would like to

see that analysis done~ That may have caused a much more

problematic issue in that there are going to be many other

potential confounding factors that you do not have data on,
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Dr. Brent:

Dr. Oakes:

Dr. Sinks:

Dr. Oakes:

Dr. Rhodes:

and you probably won't be able to get. At least certainly

not on the entire cohort.

I don't think we have seen any evidence that the causal

agent, if there is one, is Thimerosal and not some other

constituent of the vaccine.

Could you say that again?

We haven't seen any evidence that it is the mercury, if

there is some damage bejng caused, that these associations

are real, that it is an association with mercury. The

question is what other things are in there that are also

potential causal agents?

I am worried and I am not sure if it has been resolved or

what the resolution is about the issue raised about the

potentially unusual, possibly incorrect codings of some of

the files and whether that really did have a very strong

influence on the analysis. I'm not sure if that has been

fully investigated or not.

Could' you.."

There was an issue that some of the codes may have looked

very WlUSUal for that time and may have been incorrect,

and I am not sure whether the status of that is that they may

have been incorrect or that they are known to be incorrect.

What we know about. some of them, apparently it is

infonnation that was entered as it happened. It happened

yesterday and the day .before and it is being entered. There

are certain quality checks on the data being entered, certain

infonnation, like what facility, what occurred, what

manufacturer. There are vaccines that are entered a long

time after because of various reasons and those do not

always have those quality checks. Most of the ones that I
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Dr. Oakes:

Dr. Rhodes:

Dr. Oakes:

Dr. Rhodes:

Dr. Johnson:

Dr. Clarkson:

have seen as possibly being incorrect are these ones that

apparently have been entered a long time after. Those are

missing facilities, missing the manufacturer, so that leads

me to believe that there is less quality control. I don't think

there was ever a check in the program that said you can't

possibly be getting a separate DTP because we don't do it.

I don't think there were those kinds ofquality checks.

Are you in a position to say that some of the codings are

definitely wrong?

We are in a position to say that some of them are very

suspicious and need to be checked.

But it is still a question mark at this point?

I can't say definitively.

Thank you.

Well, Mr. Chairman, this is a historic moment. Two people

from Rochester come up with the same number.. I gave it

two instead of one in a sense because I think speed delay is

a plauSible effect to a mercury compound in children or in

infants. But I am very influenced by the pediatricians here

who say for example speech delay is very poorly defmed.

As far as the causality side itself is concerned, if you look

at the mercury levels, those actually quoted in the reprints

you have and those that we can calculate from what we

know about the pharmacokinetics of methylmercury, these

mercury levels, even given as a single shot, are still

substantially lower than what you see in the Faeroes or the

Seychelles, even though it is a single shot. I think this

emphasized the need for this group to take a look at the

phannacokinetics in this study. I think it is something that

can be done. You don't have all the body weights, but you
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have the birth weight and you have the growth chart, so

you can come up with reasonable numbers for body

weights throughout the first six months. Then just take a

look and see what these numbers are.

The ones reported in the literature are reasonable. Given

the whole body weight involved here, given what we know

about the pharmacokinetics of methylmercury, these

numbers are reasonable. So I think it would be very

helpful to come up with estimated blood levels here, to see

how they relate both to the Faeroes and to the Seychelles.

And I will reiterate that both the Faeroes and the Seychelles

agree as far as postnatal exposure is concerned, there is no
disagreement. Both studies have not been able to find

anything connected with postnatal exposure in infants. So I

disagree a little with my colleague down here because he

mentioned prenatal data, but the postnatal data, which you

were concerned here with postnatal exposure, is consistent
in this respect.

Finally, I think there is some evidence that there is a

confounder here. If you look at the correlations for

cumulative exposure at one month, if I read this correctly,

Tom, you were finding correlations with language and

speech. delay at the one month. To me the increasing

mercury levels in your population at one month due to 12.5

micrograms, is so small that it would suggest to me that

you have a confounder here. That this is not due to

mercury. The increase in a kid of 3.3 kilograms with 12.5

is within the nonnal range. It is hardly detectable. So this

suggests to me that if you do get a correlation here, it is

probably due to other confounders or other causes here.

There may be a mercury effect, but it suggests here that

there are other effe~ts that would explain it. As you

yourself mentioned, that the first cause is the parents

attitude. I agree with that.
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Dr. Brent:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:

Dr. Clarkson, could I ask you to elaborate this point you

made about postnatal exposure in. the Faeroes and the

Seychelles yield the same result. I would like to

understand that.

The same result is that we didn't fmd anything.

What postnatal exposures?

The postnatal exposures in the Faeroes were levels in the

children at 12 months of age were correlated with

neurodevelopmental outcomes. Actually in the Faeroes the

paper is about the 1996 paper. It is the same cohort. This

is the cohort where they found prenatal effects at seven

years of age. Now in that same cohort at 12 months ofage,

a comparison was made with levels in those kids at 12

months of age. Not in the mother. Not the prenatal levels,

the postnatal levels at 12 months of age. In that report, no

adverse effects correlated with these postnatal exposures.

Are you with me?

And that is controlled in some way for the prenatal

exposures?

No.

That is what I am confused on. You have got two

different...

The difference are no correlation with the postnatal

exposure at t 2 months of age. Now the prenatal, there was

an effect of prenatal exposure, but that effect was picked up

at seven years of age. So in the Faeroes study which is the

only one that found a, prenatal exposure, they could not find

any postnatal correlation, nor could we in the Seychelles.

We looked at kids at six months of age and 19 months. We

couldn't find any correlation with postnatal.
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Dr. Brent:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:

Dr. Wei!:

Dr. Clarkson:

Dr. Weil:

Dr. Clarkson:

Because that is a crucial point. Everyone keeps talking
about the difference between the study that fOWld positive

results and the study that fOWld negative results. You are

saying in fact the studies have both found a negative result

for postnatal exposure. That is crucial.

They did not find anything. If you find something, perhaps

sometimes people say that's a positive result. So we have

to be clear about this. Both in the Faeroes study and the

Seychelles, they were not able to fmd any correlations

between measured postnatal exposure and the outcomes.

What age again?

Twelve months, and the outcomes in the Faeroes was

attainment of the classic developmental milestone.

But at age seven?

At seven years of age there was a correlation between

neurobehavioral effects and prenatal exposure, and there

was no corre.lation at seven years with postnatal exposure.

Postnatal, and the neurologic exams in the Seychelles were

done?

At six months, 19 months, 29 months and 6 years.

There is also a 96 month.

We haven't published that yet.

But there is one?

There is one, yes. They are in the hands of the statisticians.

They are physically doing it.
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Dr. Wei!:

.Dr. Clarkson:

Dr. Weil:

Dr. Clarkson:

Dr. Weil:

Dr. Clarkson:

Dr. Weil:

But it is also very difficult to detennine the postnatal

exposure levels, because nobody measured how much

mercury they were taking in every day for seven years.

That is correct.

So the postnatal data is very worrisome in terms ofwhat

the actual exposure was. In addition, the sensitivity of the

evaluation is not what we would have hoped in terms of if

we do these kind of data before that had happened, we

might of looked at somewhat different.

The problem with the Faeroes for instance is that they were

getting actually beneficial effects. So that in terms of the

attainment of the classic milestones of development, these

were attained more rapidly the higher the mercury level at

12 months of age. I think they gave a very plausible

explanation for this. That there was a confounder and that

confounder was breast feeding. They showed the longer

the breast feeding period is, the higher the mercury levels,

and the well know literature that breast feeding is good for

you.. So this seemed to be a very reasonable confounder.. .

Now I don't see you are going to change that picture by

any other kind ofoutcome. These kids were doing better.

Well, they were doing better in terms of development

milestones.

Right, do you think they would do worse

neurophysiologically?

I don't know. I have taken a lot of histories of kids who

are in trouble at school. The history is that developmental

milestones were normal or advanced and they can't read at

second grade, they can't write at third grade, they can't do

math in the fourth grade and it has no relationship as far as
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Dr. Rapin:

Dr. Weil:

Dr. Stein:

Dr. Clarkson:

Dr. Weil:

Dr. Johnson:

Dr. Sullivan:

I can tell to the history we get of the developmental

milestones. So I think this is a very crude thing as a

measure of neurodevelopment. Hopefully we will be

looking at much more sophisticated measures of

neurodevelopment the next time we get into this kind of

situation, but I think those of us~~who work with kids with

neurodevelopmental problems at school age would say that

there appears to be very little relationship, except the

severely mentally retarded and so on, between those kinds

of things we are concerned about. Learning disabilities,

reading disabilities, visual perceptual disabilities and

developmental milestones.

Most developmental milestones. Most developmental

milestones, but not language.

But most of the measurements that pediatricians make for

developmental milestones are motive.

But those are historical milestones you are getting from
parents of children who are school age,' so you are dealing

with memory at that time. That's the problem.

This by the way was the Faeroes. In the Seychelles we

didn't do that. Well, we did milestones. What we did is

Fagen's test and we did the Bailey's, so the outcome

measured in the Seychelles were different.

And again, we could argue for hours about that, but I won't

do that.

Kevin?

I gave the value as one. I think the strength of the

associations are mostly weak and the weaker the

associations, the more likely bias might explain some of

this. The issues on biologic plausibility, it seems about a
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maybe. The dose seems to be small. There seems to be

some issues of whether these small doses could cause these

effects.

Dose response. There does seem to be there may be

somewhat of a dose response with some of the outcomes.

One issue would be the quality of the data. Using
observational data, computerized data sets. This is not

designed as a study to look at the effects of these vaccines

on these different outcomes, but it is using data collected
for other reasons, so it is not a carefully controlled
prospective cohort study to study. We are using data that is
really collected for other purposes. That is not to say that
the VSD, I think it has been extremely useful. You could
probably look at some of these associations with a large
sample size. I think it has been very useful for that. I think

always in the back of our minds we have to remember that
anything you can find in this has to be interpreted very

cautiously because of the way the data are collected.

One issue is the outcome. We have a lot of experts here in
the area. That they are poorly defined. No consistent

diagnostic criteria applied, and with probably a lot of
misclassifications. Some who are called as having this

diagnosis may not have had it. There were a lot ofchildren
who were not given this diagnosis, and maybe they did. I

am not sure which way that misclassification works.

Differential or non-differential according to the vaccines. I

don't know, but we know there is a lot of misclassification

probably in the outcomes.

Exposure to the vaccine. We really haven't talked about

that too much, altho~gh some information was given that

there is a misclassification on vaccines. That some

children whose record may say they have been vaccinated

when in fact they have not received that vaccine, and some
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of the no vaccine individuals may actually have received a

vaccine. So we have a misclassification of exposure.

Another issue is, is that a differential misclassification or a

non-differential. It may be if the parents were getting the

children immunized early are being more observant ~f the

child's development and growth, so that made me think

that there may be a differential misclassification of the

outcomes.

Talking about some of the analyses. Well, there were a lot

of statistical tests. I think we have to be concerned that by

chance some of those might be due to chance alone. So we

cannot always look at the P-value and say· every one of

those is true. If it is not statistically significant, it's not

true. I think there has to be a lot ofcaution in there.

One thing that was not brought up was the assessment of

effect modification. I always feel that if you are going to

control for something, that you really should look to see .
whether there is an effect modifier of the relationship first,

because you don't want to control for something that

modifies the vaccine or mercury levels in the outcomes. I

never saw any infonnation. Looking for effect'

modification might be interesting. There might be

subgroups of individuals where maybe there might be some

stronger association and no association in other subgroups.

Again, part of the VSD, there is lack of some of the

variables that might be useful for assessing or that might

modify this relationship or confound it. There was

information given on birth weight, a very small sub­

sample. FCS is not known very well. Ethnicity, breast

feeding, so there is a lot of things that may be somehow

involved in this that we really don't have good, solid

information on that.
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Dr. Johnson:

Dr. Stehr-Green:

As far as the mercury levels, again I think it has been

brought up that we are talking about kids who are getting

challenges with lots of different antigens, the more the

mercury exposure is going hand in hand with the number of

injections and other exposures, so in general I think it is a

weak association from the evidence we have seen here.

There are lots of problems here, but I feel we should

probably go on and look at this a little more carefully.

Thank you. Paul.

I also gave it a two. The evidence for causality is sparse

because the determination of causality is based on many

factors, not just statistical association and how strong that

association might be, and many of my reasons have been

stated already.

I sort of went through and weighted for and against.

Temporal association. I think there is evidence of temporal

association in only the barest sense that I think occurred

before diagnosis. ~owever, there was nothing to show that

the distribution of those outcomes, indeed they are real

because I have a lot of questions about the consistency and

voracity of those diagnoses~ Ther~ was no analysis to show

that the distribution of those over time is nothing different

from the nonnal background breaks of occurrence.

In terms of strength of association, even though I think

there was evidence to form an association, I think at best

they demonstrate a weak elevated risks for some of these

outcomes.

Consistency with other [mdings. There really are no other

findings of similarly designed or similarly focused studies,

at least of which I am aware of or at least that was

presented, so we can't really say that this is consistent with

other findings.
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Biological plausibility for the reasons that Dr. Koller

stated, the levels of exposure in this study were likely
lower than exposure levels seen in other studies where no

effect was observed, so that kind of mitigates against

biological plausibility.

Although in effect it was an extrapolation from

methylmercury to ethylmercury raised uncertainties. Even

so, in the balance there is not tremendous evidence about

plausibility.

Dose response. That was really the hardest statistical

analyses that was presented, and I think some of the
analyses demonstrated dose response curves at some age

levels. But again, the inclusion of these supposedly low

exposure groups, the whole question of plausibility of
ascertainment I think has to be weighed when considered

against the relatively small significant dose response curves

calls those l~to question.

Finally, the issue of reproducibility, which is related to the

issue of consistency with other findings. We never will be

able to do human experiments per say, but there may be

opportunities to do other types of studies as a dimensional

rating that we will get into- in the third question. We may

be able to look at this more carefully to see if we can

reproduce these, using operational data of course, to

reproduce these effects.

As an editorial note, I think asking us to assess causality

was kind of a foregone conclusion. There is no way we are

going to find that this was a causal relationship, based on

the data and evidence presented. So I am not sure in that

respect the results w:ill be useful because I am not sure

there was ever any possibility that we are going to fmd

other ones.
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Dr. Johnson:

BREAK

Dr. Chen:

This is Dr. Walker's comments. He gave it a two in favor

of causality. Stronger results which validated data. As the

data were validated, the results got stronger, at least in

some cases. Relations do not depend on the extreme values

of vaccination status.

Against, uncertainty about the clinic. Confounding.

Second, plausibility of medical, social artifacts and

alternative explanations.

Third, lack of supportive or event related toxicology,

pharmacology.

So he leans for a 1.8.

Okay, we are a little bit behind on the previous schedule

and we have tightened the schedule up by 30 minutes, so

what Dr. Bernier has asked is that we take a shorter break

than allocated. I think we trying to end at noon, is that
right? I think we will try to leave at noon. My feeling is

that the research can be shorter than this last round, is that

the feeling? A lot has already been covered, plus it is

written down.

We felt that it was important to bring this data to wider

scrutiny despite it being only phase I and despite as

someone argued, that the data has shown very low relative

risk.

The main reason for that, I think we felt that unlike most

other vaccine safety signals in the past which· have come

from VAERS and despite the problems of the events about

the VSD, that in general the database was designed to look

at safety issues and give them the precision on the exposure
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Dr. Stein:

Dr. Chen:

Dr. DeStefano:

side. We felt that it~ really a hard quality of initial data

source. That the dose response was probably some, but not

all, selected biological plausible outcomes that may be

associated with mercury, and that while we were concerned

a bit about the multiple comparison issue, it is hard to

explain away a dose respons~ curve based on those

multiple comparison arguments. And that whenever we

tried to tier the data in terms of increasing the specificity of

the diagnosis, in general we found either consistent or a

higher relative risk. This was even when we tried to

restrict it to more than one visit and when we did chart

reviews and in general, in epidemiology that suggests that

it is not a finding.

We were very much considered about the utilization bias,

as well as the lower level exposure groups, but that when

we picked this non-biologically plausible outcomes, in

general they came up with different curves. .So that led us

to kind of think those other biases should be consistent

throughout, ·and we definitely felt that more definitive
. studies were needed with systematic review and Frank and

Bob will present that. But that over 10 years of working

with this database with probably over 25 studies over time,

these very experienced PIs were worried that this

information, given the current climate, do warrant a greater

scrutiny other than us just plodding along, fmishing our

cases, et cetera.

Again, I wanted to thank you all and give you all the basis.

May I ask you, 25 other studies came from this database?

Yes, and we have some review papers that we will supply

you.

I am going to start out with what is supposed to be the next

step. What I am going to do is basically try to summarize
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Dr. Chen:

Dr. DeStefano:

Dr. Rapin:

and give you a little bit about what we have going on in the

next step. Summarize what has been suggested by many of

you as the next step, and then turn it over to Bob Davis,

who as you recall when I talked yesterday, he said this was

like a protocol. This was going to be at least a two phase

study. The first phase was a screening and that is what we

have been discussing, but the second phase was going to be

the more definitive study. So I will turn it over to Bob and

see what he proposed for a phase II study should be, now

after the things we have discussed.

First of all, the next step to a possible association. I think

we mentioned this yesterday in tenns of the consistency of

findings via the replicator. We are trying to replicate these

with data for another Hf\10. We have been in contact wih'l

Harvard Pilgrim Health Plan in Boston and they are trying

to put together a data set similar to what we had in the VSD

so we can try to replicate these analyses in other

populations. They expect to have about 20,000 to 30,000

children. This is on the order of the Group Health size

cohort. They will try to use the same methods as VSD,

although here we will have more a restricted A priority

hypothesis if you will. Our intent is primarily to look at the

speech billings and attention deficit problems. And we

both have put it on here results by 21.

Is it possible for CPP?

Yeah, a suggestion was made about CPP. I am not familiar

with the data set. I have some questions about that, if you

can fill us in. What ages were these children followed?

Would they have been seen for these kinds of problems and

the vaccination...

Yes, through age seven..Talk to Karen Nelson and she will

tell you all about it.
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Dr. DeStefano:

Dr. Rapin:

Dr. DeStefano:

Dr. Brent:

Dr. Rapin:

Dr. Sinks:

Dr. Orenstein:

Dr. DeStefano:

Dr. Clarkson:

Dr. Gerber:

Dr. Clarkson:

Vaccination data?

But you have to talk with Karen Nelson because she has

been minding this database for developmental problems for

years.

Vaccination data.

The original collaborative perinatal project was to look at

the cause for cerebral palsy. That is what it was originally

designed for, and mental retardation. They accumulated

everything. They registered the people at the time they

became pregnant, so they had all the infonnation collected

on their prenatal care and they had many visits before their

babies were even born.

The last visit was at age seven.

Just to follow up on that, the National Institute for Child

Health and Development, I don't know if they have vaccine

information.

They do, they have published data on seizures. I know on

whole cell DTP out of that database.

There has been much discussion about a study ofexposure.

If you talk: to Michael Gerber, you can see that there is one

study in progress that NIH has been doing at the University

of Rochester. There is no data available.

The data samples of urine and blood from the infant and

the hair samples from the mother...

Do you want to just describe the study? What it is, Tom?

Would you like to?
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Dr. Gerber:

Dr. DeStefano:

Dr. Weil:

Dr. Myers:

Well, this is the attempt to look at the pharmacokinetics of

ethylmercury in 40 infant/mother pairs. What we are

attempting to do is get one group of infants who were not

exposed to Thimerosal containing vaccines. It turns out

fortuitously that the Bethesda Naval Hospital has' not been

using 1b..imerosal containing vaccines for the past two

years. So we are going to use those infants, and a group of

infants from Rochester, some of whom who were exposed

to large amounts of Thimerosal and others who were

exposed to a moderate amount. The idea is to look at these

infants' blood levels, urine and stool within one month of

having received vaccination. Then at the same time look at

maternal hair samples, as well as dietary histories from the
mother to get some idea of potential baseline exposure in

utero. Then get some sense of the pharmacokinetics of

ethylmercury in these patients.

There was a suggestion made earlier it is important in these

pharmacokinetic studies that humans, if they would just

adequately address this concern. And it was also suggested
that we do more animal studie,s. One or more studies in

animals.

Just let me paraphrase that. That has to be

neurodevelopmental toxicity studies. When you talk about

animal studies, there are millions of kinds of animal

studies, but there are now specific guidelines for

neurodevelopmental toxicity and that is what you need to

be looked at in this particular situation.

And I would suggest that they ought to be ethyl versus

methyl as well, to distinguish the relevant contribution.

Another study which I think

Dr. Clarkson is doing is looking at the contribution of

ethylmercury and the types of vaccines that were given to

children in the Seychelles. To look and see if we can
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Dr. Clarkson:

Dr. Braun:

Dr. Stehr-Green:

Dr. Brent:

Dr. Gerber:

Dr. Stehr-Green:

Dr. Gerber:

Dr. Rodewald:

detennine what the contribution of ethylmercury to their

exposure was.

I knew you would say that to get it in the record, but we are

doing our best to fmd out about that. About the toxin

exposure.

Just to mention, and I think you may have seen the

protocols, Frank, there are some collaborative studies

planned between the Center for Biologics at FDA and

NlEHS, looking at animals and the pharmacokinetics and

also, if I remember correctly, histopathology in
experimental animals dosed at various ranges· of doses of

ethyl and methylmercury.

Frank, when you were describing the study of the NIH

Bethesda study, University of Rochester, it seemed to be a

very valuable, natural experiment source. If Bethesda has

been giving vaccines without Thimerosal, is it possible to

look at some of these same health outcomes? Do chart

reviews? Or does the data exi~t in some way? That way

you could separate out the other vaccine component effects

from the Thimerosal effect.

But they are only two 'years into the project. . They

wouldn't have children old enough.

Yes, according to last year's. I don't know how big that

cohort is. It is the Bethesda Naval Hospital's Pediatric

Ambulatory Clinic.

It may only be a future potential at best.

It could, yes.

I was wondering, when you are talking about the research

agenda if it would be helpful to pose it in questions rather
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Dr. DeStefano:

Dr. Rodewald:

Dr. Brent:

than in types of studies and things like that. What is the

hypothesis that you want to test. We have done it on a

couple of those, but when it just says further animal

studies, that is rather vague.

These are just notes I have taken on the discussion.

But I think that may be the helpful discussion and say what

questions? Part of what sounds like it was discussed is the

impact. We really tried to address causality directly and I

wonder if that is something that is going to come up on a

future slide in here. Because I am not sure how well you

are going to be able to hit at some of the causallty questions

in here. I think to gradually try to hone in on that would

help.

With regard to sort of the administrative problems here, I

can understand that with regard to the epidemiological

studies, your group would be involved in orchestrating in a

positive sense. Orchestrating the epidemiological data that

is available in the United States. But with regard to the

animal studies, who would be responsible? Would it be the

FDA, because they have a wonderful facility in Arkansas

with hundreds of thousands of animals and they could put

together a valid project. . Maybe you would want input

from the group here to tell them exactly what you would

like.

And the pharmacokinetics, who would do that? Who

would have that responsibility, because that is a small study

to look at the mercury pharmacokinetics in a small

population to get an idea of how long it lasts and what

would happen after five doses? Would you have any

different blood levels.? In other words, we need some kind

of administrative input in order to have all these things

going on at the same time.

Scientific Review of Vaccine Safety Datalink Infonnation 228 June, 2000



Dr. WeB:

Dr. Johnson:

Dr. Wei!:

And I say that because I wrote a last paragraph. It is sort of

frightening to me, but I will read it. By the way, I have

been involved in three lawsuits for the vaccine group, and

they happen to be people who were given vaccines who

were pregnant and the allegation was that the vaccine

caused the birth defects. Let me l1tell you, if you want to see
junk science, look at those cases. It is amazing who you

can fmd to come and testify that such and such is due to a
measles vaccine. They are horrendous. But the fact is

those scientists are out here in the United States. So let me

read what I said.

The medical/legal findings in this study, causal or not, are
horrendous and therefore it is important that the suggested
epidemiological, phannacokinetic and animal studies be

performs. If an allegation was made that a child's
neurobehavioral findings were caused by Thimerosal
containing vaccines, you could readily find a junk scientist
who would support the claim with "a reasonable degree of

certainty". But you will no~ find a' scientist with any
, integrity who would say the refuse with the data that is
available. And that is true. So we are in a bad position

from the standpoint of d~fending any lawsuits if they were

initiated and I am concerned.

So it may not be the government doing some of these
studies. If you could use any of the precedent from other

drugs and other chemicals is smaller than the fact of

dumping this back on the industry that uses the vaccines

and ask the company to produce these studies. That has

certainly been a pattern for an awful lot of things.

Bill, when you say fund the studies, is that what you

meant?

Well, some of the companies will do them in-house

because they have the expertise. Others may fund
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Dr. Sinks:

Dr. Brent:

Dr. Sinks:

Dr. Braun:

somebody else to do them~ depending on the amount of

expertise. But the government has had a tendency~ and I

don~t know if they will in this case, but to rely on the

industry to deal with the basics and then

neurodevelopmental studies. With a little pressure~ they

may change their minds~ but I don't know that.

Just to perhaps answer Dr. Brent's question about the part

of government that may be responsible, the National

Toxicology Program at NTP is an inter-agency~ collective

if you will that is basically housed at NIEHS, and I believe

Miles Braun probably was referring to a collaboration

within NTP, which has FDA as part of the executive board,

CDC, ASTDR, NCI, and I am pretty certain that George

Lucere, who is about to retire at the end of the month, but

was involved and I think that they are doing some initial

bio assays~ either in Arkansas now to look at ethylmercury.

I think that is an appropriate route to be talking about.

I agree, but what bio assays?

I am not exactly certain what they decided to do. I think

Miles probably described it.

I looked at the protocols and I can't really quote them to

you. I think it is important to underline that these are

planned studies and they depend on an argument, at this

point as I understand it, between different agencies. NIH

and FDA, but I think coming out of this meeting, if it is felt

that is an iffiportant project to carry out, then that certainly

could help it actually coming into place. Don't get me

wrong~ these are not underway. They are planned. They

have protocols. There is a lot of thought that has gone into

these~ but that is about as far~ as I understand, where they

are.
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Dr. Brent:

Dr. Braun:

Dr. Chen:

Dr. Myers:

I think it is very important if that group) which is an

excellent group) is planning to study, if they have some

consultative help from some of the people who are here

because we now have heard all the infonnation here and

have a wealth of information. They could provide the

animal experimental people valuable information while

planning the project. I would hate for them to go through

with a $50,000, $100,000 or a $200,000 project and not

have had information from this group which would help

them design a better study.

Well, anybody who would like to contact the people who

are investigating, I will be glad to pass this on.· If you want
to give me a card or something) I will be glad to pass this

on to those people who are planning on carrying this out. I

would think they would want to get the kind of consultation

you are talking about.

Maybe arrange for some senior body with the protocols to

be sent to the consultants for review. Be it us or be it

Tom's group or whatever.

I think in answer to you question, although the meeting has

been convened and is being led by CDC) if you look·

around the room, we are all here from each of the different

agencies) and the reason for that is we are looking for the

input for cross agencies, not just for CDC.

Can I go back to the core issue about the research? My

own concern) and a couple of you said it) there is an

association between vaccines and outcome that worries

both parents and pediatricians. We don't really know what

that outcome is, but it is one that worries us and there is an

association with vaccines. We keep jumping back to

Thimerosal, but a nwnber of us are concerned that

Thimerosal may be less likely than some of the other

potential associations that have been made.
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Dr. Gerber:

Dr. DeStefano:

Dr. Gerber:

Dr. DeStefano:

Dr. Gerber:

Dr. DeStefano:

Some of the other potential associations are number of

injections, number of antigens, other additives. We

mentioned aluminum and I mentioned yesterday aluminum

and mercury. Antipyretics and analgesics are better

utilized when vaccines are given. And then everybody has

mentioned all of the ones we can't think about in this quick

time period that are a part of this association, and yet all the

questions I hear we are asking have to do with Thimerosal.

My concern is we need to ask the questions about the other

potential associations, because we are going to the

Thimerosal-free vaccine. If many of us don't think that is

a plausible association because of the levels and so on, then

we are missing looking for the association that may be the

important one.

I thought I would put that out. That we shouldn't just think

in terms of mercury.

Just to follow up on Marty's comment, it seems to me that

during the time that this study was done, 1992 to 1-997, at

least at Northern California Kaiser, there was a substantial

number of children involved in vaccine trials. The

vaccines that those children would have received would not

have shown up in the CPT coding. When you go back and

reanalyze the data, I wonder if there would be some way

you could determine what other vaccines these children

may have received as part.of the clinical trials?

We know if they received any experimental drugs.

You would know?

Yes, we have the data.

Okay, but you did not include that in the analysis?

Tom, did you look at those?
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Dr. Sinks:

Dr. Rhodes:

Dr. Gerber:

Dr. Chen:

Dr. Myers:

Dr. Johnson:

Dr. White:

I haven't separated them up.

As far as we knew none contained Thimerosal, so they

were not included.

Right, but it may not be ThimerosaL

To address Marty, I think that is quite reasonable, although

we have a limited amount of manpower because of what

we just studied. At the moment, I would think most people

around the room would argue these are biologically

plausible outcomes potentially related to mercury, and then

we will keep the other ones in mind. But hopefully we

could do some of these studies to kind of rule it out, and yet

if the association still stands, then we can look at some of

these other hypotheses. That is the first step~ Given the

amount of time today, maybe just focus on mercury.

I agree with you, Bob, but the think the conclusion is there

is an association between vaccines and the outcomes that

we cannot reject and of which one compliment of the

vaccines that is associated is Thimerosal, but it is only one
-r .-

of the associations. I don't think it is any more plausible

than some of the others. And I think I heard several of the

consultants say the same thing.

That is an important prospectus, but our charge today is to

focus and pick out obviously the mercury and focus in on

that. That is a pretty tall order.

I thought we were looking at future studies and how to

delineate what is causing this. If they gave it a one and a

two, they thought it was a causality in this and there is

alwninum. You could run these tests in another arm, in an

animal study, a lot cheaper than restarting it up again. I

think it is a good suggestion and the industry

representatives that provide bulk for these vaccines. I'm
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Dr. Caserta:

Dr. Stehr-Green:

Dr. Brent:

Dr. Orenstein:

Dr. Brent:

Dr. Orenstein:

glad you invited us here because I think they would be

willing to work and provide that. It would be cheaper to

add that arm.

One of the things I learned at the Aluminum Conference in

Puerto Rico that was tied into the metal lines in biology

and medicine that I never really understood before, is the

interactive effect of different ions and different metals

when they are together in the same organism. It is not the

same as when they are alone, and I think it would be

foolish for us not to include aluminum as part of our

thinking with this.

I think generically, you know there are books on mercury

and Thimerosal. Because of these other concerns, I think it

will be important when we design all of these studies to

think about ways of excluding other possible genealogic

agents, either in the design or in some way so they can do

the analysis that way.

.The advantage of the perinatal project is some of the

vaccines that would be included today were not available

then. The only thing yve had as far as I recall is the

Diphtheria, Tetanus and Whooping Cough. You didn't

have the Hepatitis. You didn't have some of the other

vaccines, so that is a unique group of people that could sort

of sort out some ofthe other issues that have been raised.

How about smallpox?

They had smallpox.

You have to add smallpox and IPV. In fact, one of the

studies from the perinatal project suggested an increased

risk of tumors in the off spring of parents who received

three CBL. Heard of these associations.
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Dr. Sullivan:

Dr. DeStefano:

Dr. White:

Dr. Myers:

Dr. Verstraeten:

Dr. Rhodes:

Are there any clinical trials begun in the last 12 years

where it will be enough variation, like in HIB trials for

example, where Thimerosal containing vaccine was given

to some and not to others in a population that might

hopefully' define information about developmental

disorders later on? For example, the HIB study that was

done at Kaiser. I don't know how varied the Thimerosal

exposure would be in those kinds of studies.

In Northern California we tried.

There was a huge study that was done for pneumococcal
conjugates and as a control they used the meningococcal
disease and I don't know, it's either neither contained
Thimerosal. Well, there you go.

That's right, and also we would have to wait some time
before, but that original RIB efficacy trial, California used
the single dose vaccil1e that did not contain Thimerosal.

It is still interesting because it contained some of the other.

One thing that hasn't reaHy come up is there are plenty of
other kids, even just at NCK' and Group Health, who

haven't taken part in the current analyses. In other words,

if you look at current eight, nine and ten years old, and if

you had some information about what their Thimerosal

containing vaccines might have been when they were

infants, and if there would be enough' variation in those

kids and it's a controlled setting, you are looking at

outcomes maybe you would feel more secure about than

the seven, eight, nine, ten. There are kids at those ages

now, but the question would be how good would the

vaccination information be on Thimerosal going back to

that same time. If you had that information you wouldn't

have to wait three of four years.
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Dr. Weil:

Dr. Orenstein:

Dr. Rhodes:

Dr. Rapin:

Dr. Chen:

Dr. DeStefano:

Dr. Davis:

Dr. DeStefano:

Dr. Davis:

Most of those kids are in schools that require a vaccination

record, which includes not only the date and the vaccine,

but the lot number, so if you look at eight and nine year

olds now, you will fmd probably out of most school

systems, Some pretty good immunization records. My

guess is it would not be hard to find a sample.

Not only that, but the validity of some of those school

records has been problematic in tenns of people getting

extra vaccinations because they had vaccinations that did

not get reported into the school records. Minnesota turned

out to be very accurate. Dallas County turned out to have a

substantial inaccuracy ofdata

I'm talking about kids who are In the HMO that have

reflected of this other data.

How about the Mayo data?

Why don't we let Bob and Frank present exactly the sense

this cohort has the best infonnation and exposure going

back to about 1990, and so be able to kind of quickly

finish.

I think one last thin"g was going to go like, what would you

do in that kind of follow up study? I think the same issues

would come up during Bob's presentation. He is going to

present us a more specific proposal rather than general

issues.

Probably not as specific as you had hoped.

Not as general as I have.

As we have all talked about, current studies lack a lot of

data, including mercury intake of the mothers during

pregnancy. I am talking about the current studies that we
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are looking at today and yesterday. And also a lack of

infonnation on breast feeding as

Dr. Clarkson pointed out, which is breast feeding is a

mercury exposure vehicle and also a way to improve

neurologic functioning.

It is not obvious how this might affect the current study. It

simply is not obvious to me, could it be related to both the

outcome which is very plausible, but could it also be

related to Thimerosal exposure at one to three months?

That is tenuous, but I am still not convinced. I think Phil

made the strongest argument that there might be some

confounding that has actually entered into our data. We

thought this was actually a wonderful, natural experiment

when we started out. Phil pointed out the fact that it is a

natural experiment, however, it may not be wonderful.

Next slide. Just to point out very quickly that these current

studies also lack the usual suspects, which are alcohol,

smoking, nutrition prenatally, lead exposure and nutrition

postnatally, demographics including race and ethnicity and

socioeconomic status.

Again, while it is clear that these are related outcomes,

neurodevelopmental and neuropsychiatric developments at

five, six and seven years of age, it is not clear how these

are related to Thimerosal exposure going to three months

of age.

Next slide.· This is the thing we are all worried about. Due

to time, I am not going to go into it again. It's a signal that

has remained after taking birth weight into account,

although crudely, after we have limited it to kids who have

had at least two visits for the outcomes of interest. When

we limited it to second diagnoses, and then when we

excluded children with competing cognizant diseases of

interest, this signal has remained.
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Next slide. I am going to be a little controversial here, in

that I think there is a possibility to conclude the analysis

without going a lot further. Phil pointed out something that

he went through very quickly and then I spent a lot of time

thinking about that last night, which is that in our zero

exposure group we have a lot of kids that were just about to

be vaccinated, so we may have been too conservative in

how we considered our zero vaccination groups. So I think

we should play around a little bit with widening oUI

vaccine exposure window. I am not talking about the

dosage, I am talking about our one month time period. I

think a small group of us should sit down and think about

perhaps at one month and play around with tlie definition
there. That is worth revisiting because I was worried, as
Phil pointed out, that our one month window excluded kids
who were literally one or two days away from being
vaccinated. There was other data that I won't get into now
that actually suggested that in fact may have played an
important role.

Also this business of our stratification by time. I think we
have beaten this one into the ground. I think we may have
dropped a lot of risk sets if we stratified by time by one

month. I think we should go back and reconsider using
two, three or four month time windows. I am not a big fan

of secular trends occurring that fast within this time
window. I think we should look at that.

I think we could perhaps include some previously excluded

children, but this is something that Miles Braun, I, and

some other people were talking about, which was using

another controlled outcome. Not gastroenteritis, not

conjunctivitis. I think we should another control outcome

group, chronic abdommal pain, which I think all the

pediatricians and parents in the group would realize that

parents who are likely to bring their children in early for

vaccination would also be more likely to bring this in for
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medical attention, and then see if the same signal persists

with recurrent abdominal pain.

Not so much for this one because the signal disappears with

these three reanalyses. I actually think we should stop.

rm not on your committees. I'll say that being very

controversially. I will say that I have noticed, myself and a

lot of very bright people have told Tom that they have

found the problem in his analysis and they have made

suggestions very similar to mine, and he has always called

or emailed me the next day and said I reanalyzed it and the

signal was stronger. So I think these are good suggestions.

I do not think it is going to matter.

Next slide. If the analyses remains positive, I don't think it

is ever going to be possible to differentiate increased health
care seeking behavior among families whose children are

vaccinated on time. I don't think we have the capability of
doing this, and suspect that the same finding will be

replicated in the Harvard Pilgr~m. If the people at Harvard
.Pilgrim can do it by June 21 st, I will be amazed.

I am more worried that Harvard Pilgrim won't have the

power. That the signal will fluctuate' up and down so

much, that we really won't know what to do with the

results from Harvard Pilgrim. I think that's an egg in a

basket and I don't think we should wait for it.

Next slide, please. So this is what I am proposing. I

actually think we should do a cohort study using the

population that perhaps we have already. We have got to

define the population to study based on their known

vaccine history, so their known exposure. You don't have

their blood levels at the time of vaccines, but we know their

vaccine history and we could do it. We could select

Northern California Kaiser, Group Health Cooperative,

Northwest Kaiser and Southern California Kaiser, and then
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we could measure their outcome using a carefully

measured set of neurodevelopmental and neuropsychiatric

tests at one or more ages. This is not nearly as easy as it

sounds because what we are really concerned about is

exposure at one month and three months. But we may also

want to know how about at one month and not at three

months? How about two months and not one month. It

would be difficult to do that while preserving enough

power to see an effect at all the different vaccines levels.

Because I am talking about bringing in children who had

zero Thimerosal levels, 37.5, 50, 67, 75 and maybe truncate

it there. So we have five exposure levels and then we have

a two by two design. So what we would need to think

about is actually, this is probably 500,000 children. I think

we could find enough. It actually becomes a matter of

findings rather than our ability to find the children.

Let me go one more slide. I want to talk about why am I

proposing this? I think this actually breaks the link that

probably exists in the observational study.

Children in this proposed cohort could have seen health

care providers many times or actually never. We don't

care about them. Our analysis of the neuropsychiatric and

neurodevelopmental outcomes is no longer dependent on

the parent bringing them in. We are going to insist that

they come on in. Hopefully we will have good

participation, and we are going to study them at six years of

age, regardless of whether they never saw a doctor at all.

So we are actually breaking that link. So we going to give

each child now an equal chance of having the outcome,

aside from their Thimerosal exposure which is what we are

studying in order to fmd their populations to study different

exposures.

There may still be some confounding because people who

went to some clinics may have gotten very little

Scientific Review of Vaccine Safety Datalink Infonnation 240 June, 2000



Thimerosal levels based on certain characteristics of the

clinic they attended, and that may be an observable

confounding variable.

Other confounding information could be potentially

collected at the time of '!; examination, including

socioeconomic status, pregDancy exposures, smoking,

alcohol. Some underreporting and under ascertainment of

confounding will certainly exist and will certainly be

diluted over time, but I have no reason to suspect that there

will be a differential dilution or under-ascertaimnent by the

Thimerosal sets.

To answer Walt's long standing question, I doubt this will

allow us to differentiate Thimerosal. A lot of people have

the same question. I don't think this will allow us to

differentiate antigen number or vaccine number from

Thimerosal, but it will get us a lot further down the road.

We could draw blood, and actual~y I would encourage

people to think about drawing blood to look for gene

environment interaction studies, because there may be a set

of children in here that are particularly prone to Thimerosal

related outcomes.

Let's talk about the confounding that is slightly true. The

early receipt of vaccine in this study, children who have

high levels of Thimerosal now at one month and three

months of age are likely to belong to parents who are

different, but why are they different? They are different

because they are much more attentive. They are much

more on the ball. I am really struggling here to use the

term that is politically correct. The only term I can think of

is the smarter parents. So actually what is this going to do?

This is actually the confounding that might exist, although I

don't know. The confounding that will exist will be a

negative confounding. This is the children with the high
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Dr. Verstraeten:

Dr. Rhodes:

Dr. DeStefano:

Dr. Rhodes:

Dr. DeStefano:

Thimerosal at the late ages, who are likely to be perhaps

from better parents. The neurodevelopmental and

neuropsychiatric outcomes are likely to be better.

I am not suggesting that as a reason to do the study. I am

just pointing out that if you think about where the

confounding is going to be focused in this p~icular study,

the one that I would be worried about, the validity of the

study, is that it will have several outcomes. That early high

Thimerosal exposure will be associated with

neuropsychiatric scores.

One thing you can easily add, one arm would be to

compare DTP-HIB combined versus separate, and I think

with very small numbers you will have enough power,

doing this kind of testing, to identify the difference

between mercury, Thimerosal and the other, because- they

have the same antigens, the same amount of aluminum and

probably a lot of the other stuff that is in the vaccines.

As you are thinking here, I think it would be important to

sample from both cases and not cases though where you

think a trend stands. I would argue for taking samples of

cases and not cases.

Well, this is a cohort study, so it kind of separated it

completely from cases.

But I think it would be important to say in those who have

been called cases, do your tests pick up anything?

Let me argue from just strictly a pragmatic point ofview.

We actually are not looking for cases, we are looking for

minute differences in neuropsychiatric' and

neurodevelopmental outcomes. I think dichotomizing

people into cases, while serves a very sophisticated sample
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Dr. Rodewald:

Dr. Davis:

Dr. Rodewald:

Dr. Davis:

Dr. RQdewald:

Dr. Oakes:

Dr. Davis:

Dr. Oakes:

scheme, may actually not be what to do for this particular

one.

I would be more cautious about your ability to pick which

direction the confounding is going to go. I think, for

example, the birth dose of HepB is not usually quite

processed the same in the U.S. and that is something that

might be the other way. Trying to weight the

preponderancies, in assuming clinic policies in terms of

how early they get kids in and perhaps physicians are more

worried about certain parents getting them in there early for

this. I just think it is really difficult.

Yes, you said earlier the adoptees of the HepB. HepB is

what you are saying.

And even getting kids in early after they are born. I mean a

lot of pediatricians get the kids they are most -worried about

in earlier. That would go the opposite.

Right.

And the pediatricians opinions and practices dominate over

parents preferences in terms of vaccinations and we know

that from studies.

I am going to have to leave momentarily, but first, IS It

feasible to contact people in these cohorts and select

samples based on either exposure outcome history and go

back to them?

I've not done it, but everybody is saying yes.

It is ethically and practical to do this? So I would certainly

argue to doing some kind of master case control study. In

that case maybe on small groups. I was wondering if you
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Dr. Davis:

Dr. Oakes:

Dr. DeStefano:

Dr.. Oakes:

Dr. Weil:

Dr. Davis:

would have any idea on the numbers you would need in

your cohort study?

No. I really don't think you can get enough to do a control

study. I really think we have to move away from the idea

that we can actually ascertain cases here. I think what we

are really looking for is an age of...

The master case control would have a different pwpose. It

would be to try to get at the ascertainment bias and other

confounders. I'm sorry, I was putting two things together.

That is a different issue, but I think if it is feasible to do

that, even on a fairly small number of subjects and we want

to do that, the people would have the hardest possible

outcomes and some carefully thought out matched sample

ofcontrols.

The problem you would have is like the cases, we are still

going to have to identify not only the cases we know about,

plus we screen. You'd" s~ill have this problem of

. ascertainment that have been identified as cases now in our

database.

Well, you would know ifth~y were really cases after...

Let me just before you get too far. You are going to run

into some big ethical problems if you try and identify

people from this study for some characteristic. If you look

randomly into the study, the ethical problem won't be

great, but the Human News Committee, if it is any good at

all, is going to give you a very hard time if you try and

identify people who are by number code only because they

have a fmding. That will violate all the rights to privacy.

In other words we are actually identifying them based on

the vaccine.
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Dr. Oakes:

Dr. DeStefano:

Dr. Davis:

Dr. Johnson:

Dr. Oakes:

Dr. Rhodes:

Dr. Davis:

Dr. Rhodes:

Dr. Davis:

Dr. Verstraeten:

Dr. Davis:

So it wouldn't be feasible to do it based on an outcome?

It wouldn't be, but I think we are still concerned about the

ascertainment bias still being...

Recreate this, the bias that I am trying to get rid of.

But isn't that what you are focusing on here? You are

going to take what is called the positive endpoint and you

are going to see if it is real.

Because you would sample the controls randomly and get

them from those eligible. There be no ascertainment bias.

I think the think is forget the automated outcome data. Go

to the cohort and start with the exposure groups and the

outcome can be defined upon the results of the tests.

So we are going to hire people to do careful

neuropsychiatric and neurodevelopmental?

And I think !It the same time you could, as an arm ofthis

study, have people who are called case~ in the auto~ated

data, people who are not. called cases, and see whether

these tests have any difference in those· groups or not.

Now, that would be interesting to know.

And you would be checking your analyses, but I would

strongly urge you not to guess.

To answer your question on sample sizes, depending on the

type of tests and the difference you want to detect, sample

sizes range from like 300 to 1,000 only. I think that is

pretty close to the sample size in the Seychelles.

Is that for the entire study?

Scientific Review of Vaccine Safety Datalink Infonnation 245 June, 2000



Dr. Verstraeten:

Dr. Sinks:

Dr. Cordero:

Dr. Stehr-Green:

The entire study.

A couple of comments. I think your proposal goes very

well in line with the beautiful studies that have been done,

both in the Seychelles and the Faeroes, which are exactly

this type of thing where you start from the exposure. You

are not trying to detennine case, you are trying to

determine some difference in the neuropsychiatric tests,

which has exquisite sensitivity and probably much greater

power than trying to deal with cases. If you are going to do

a master case control study, what I would recommend if

you are going to look at cases is that you put a lot of

emphasis into some standardized battery for· determining

who is and who is not a case, because I think that is one of

. the limitations with the data set that we have.

And I think the main purpose to do that particular study is

to be more confirmatory of testing what Tom has presented

to us. I think you are testing a very different thing which

is, is this similar to methylmercury exposure? What we

believe is there in terms of that biological plausibility.

I would -like to sort 'of follow up on what Tom said. It

seems the question we really are asking here is does

mercury or 1bimerosal in vaccines pose a risk for selected

neurobehavioral problems and therefore, I think having an

accurate measure of ethylmercury is essential in whatever

study. And just answering the question of having exposure

by vaccines may be sufficient, the question still remains. Is

it mercury or is it something else? So I think we are

talking about measuring mercury and perhaps measuring

other vaccine tendency exposures, then having some

systematic way for looking at the outcomes and being able

to classify appropriately what happened.

I just want to add one endorsement for a master case

control study. In a case control study you have more
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Dr. Davis:

Dr. Johnson:

Dr. Clements:

freedom to look at other exposures, more than just the

Thimerosal in the vaccines. So it might be useful to do

that. It might give you an opportunity to look at other

plausible etiologies.

We are going to bring the kids m. Once you do that, your

study cost has been incurred. If you do a one hour

interview of diet and maintenance. So I have to do that
anyway. Not to see the entire cohort.

I think this has been an exceptionally useful and strong

discussion, and because people have to leave we are going
to have to cut it at this time. If we have time to come back

before noon, we will.

I think there was a lot of recognition, and certainly I

believe in most peoples minds, the implications of dealing

with the composition of vaccines for the international
community, and John Clements would like to make some

comments at this time, then we will have Paul give Us his

rapporteur's comments. Then depending on the time we

will come back to the disc~ssion of research approaches.

Thank you, Mr. Chairman, I will stand so you can see me.

First of all I want to thank the organizers for allowing me

to sit quietly at the back. It has been a great privilege to

listen to the debate and to hear everybody work through

with enormous detail, and I want to congratulate, as others

have done, the work that has been done by the team.

Then comes the but. I am really concerned that we have

taken off like a boat going down one arm of the mangrove

swamp at high speed, when in fact there was no enough

discussion really early on about which way the boat should

go at all. And I really want to risk offending everyone in

the room by saying that perhaps this study should not have
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been done at all, because the outcome of it could have, to

some extent, been predicted and we have all reached this

point now where we are left hanging, even though I hear

the majority of the consultants say to the Board that they

are not convinced there is a causality direct link between

Thimerosal and various neurological outcomes.

I know how we handle it from here is extremely

problematic. The ACIP is going to depend on comments

from this group in order to move forward into policy, and I

have been advised that whatever I say should not move into

the policy area because that is not the point of this meeting.

But nonetheless, we know from many experiences in

history that the pure scientist has done research because of

pure science. But that pure science has resulted in splitting

the atom or some other process which is completely

beyond the power of the scientists who did the research to
control it. And what we have here is people.who have, for

every best reason in the world, pursued a direction of

research. But there is now the point at which" the research

results have to be handled, and even if this committee

decides that there is no association and that information

gets out, the work has been done and through freedom of

information that will be taken by others and will be used in

other ways beyond the control of this group. And I am

very concerned about that as I suspect it is already too late

to do anything regardless of any professional body and

what they say.

My mandate as I sit here ,in this group is to make sure at the

end of the day that 100,000,000 are, immunized with DTP,

Hepatitis B and if possible Hib, this year, next year and for

many years to come, and that will have to be with

1bimerosal containing vaccines unless a miracle occurs

and an alternative is fOWld quickly and is tried and found to

be safe.
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Dr. Brent:

So I leave you with the challenge that I am very concerned

that this has gotten this far, and that having got this far,

how you present in a concerted voice the information to the

ACIP in a way they will be able to handle it and not get

exposed to the traps which are out there in public relations.

My message would be that any other study, and I like the

study that has just been described here very much. I think

it makes a lot of sense, but it has to be thought through.

What are the potential outcomes and how will you handle

it? How will, it be presented to a public and a media that is

hungry for selecting the infonnation they want to use for

whatever means they have in store for them?

I thank you for that moment to speak, Mr. Chainnan, and I

am sorry if I have offended you. I have the deepest respect

for the work that has been done and the deepest respect for

the analysis that has been done, but I wonder how on earth

you are going to handle it from here.

Mr. Chairman, I think that w~ eloquent statement. The

.question that I have with regard to perceiving this data with

some type of reanalysis, is that because of the diverse use

on vaccination, no matter what you come up with

somebody on one side will. accuse you of doing something

to get. a negative result. Then if you come up with a

positive result using the same data, the person on the other

side will say see, we were right, it is causal. So I really

encourage the investigators to get other populations to

study because of the fact that I do not think reanalysis of

this data is going to be .as helpful as we would hope. It

would be helpful if it wasn't in this room, because we

know of the integrity of the scientists and we know they are

pursuing it for the truth, but other people out there don't

have those feelings about anybody who is involved in these

studies. That is my concern and that is why I think Dr.

Clements comments are so to the point.
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Dr. Johnson:

Dr. Stehr-Green:

Dr. Bernier:

Dr. Brent:

Dr. Bernier:

This focus on new research that has been mentioned that

Dr. Clements' comments raised is the need, and this applies

to the vaccine manufacturers to develop another, an

alternative preservative anti-microbial measure for use in

childhood· vaccines than ethylmercury. It is possible in

single dose. There is a lot of wonderful advances in

manufacturing biologicals and It should be applied here I

think.

Paul Stehr-Green, do you want to give us your rapporteur's

summary of everything?

Let me say, my understanding is that whatever· I say will be

expanded upon once I have the benefit of seeing all the

speakers notes and that a written summary will be

submitted to at least all the consultants, is that correct?

Yes, we haven't asked to do that yet, but Paul will be

writing a report. We have a very short turn around for this.

We want to get the report prior to the ACIP meeting,.so we

are looking at about a week to get this report. We want to

get as much feedback from the eleven as possible, so if you

could please collaborate with us in trying to get a quick

tum around on that. So we .would not want to get the report

if you did not think it was a fair assessment, so Paul is

going to have something as soon as possible.

But you want these written?

Yes, I want you all to tum in your sheets, please. And also

I would like to invite anyone else who has been in the

meeting and heard this, I think the sheets have been widely

available and anyone who has filled them out, please, we

would love to collect those as well, even though we are

focused on the eleven that were officially hired to be CDC

consultants.
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Dr. Brent:

Dr. Bernier:

Dr. Stehr-Green:

Who do I infonn that my e-mail address is wrong?

You can tell me.

Anyway, my point of reasoning was if you feel I have

given an inappropriate slant or misrepresented comments

you've made or others have made, we will have at least two

opportunities to correct that, in this discussion and then
when the written report comes out.

For the sake of time, when I write a written report my

intent will be to summarize the sort of historical events that
led up to this meeting. Both what has happened over the

last several years and more specifically, Dr. Myers
summary of the workshop last August at NIH.

Of note, I think it was important, or at least I glean from

Dr. Myers' presentation, that in fact the group last year
made a similar recommendation to what John Clements just

said, and that is you may not want to do this study because

the results are not likely to be useful for resolving this issue

and in fact 11!ay raise concerns and havoc in locations with
which we cannot deai based on this study. Is that a correct

interpretation? So I think~ it is important that he verifies
what John said, and he provides the setting for when this

study was embarked upon.

I also intent to swnmarize sort of the generic aspects of the

Vaccine Datalink at CDC and how the operation is set up.

But of course most of the emphasis will be on the Phase I

study. What I hope to do is demonstrate that through

exhaustive analyses and very careful attempts to tease out a

variety of problems with confounding possibilities, with

other possible exposures, with other plausibles that we

don't understand, with perhaps uncertain and inconsistent

diagnoses and with this, to my mind, the looming issue of
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the potential differential utilization of health care and the

ascertainment bias that might carry with that.

Despite all those things, Tom and colleagues were able to

demonstrate that there was a signal present, and I think the

group verified that indeed there was a signal. However,

that signal was not strong enough either by itself and in the

context of others such as biological plausibility and so

forth, it was not strong enough to support an inference of

causal relationship. In fact it was a signal that deserved

further investigation and that raised some perhaps

disquieting possibilities.

I think in many respects the group of consultants has made

my job a lot easier in that there was very little controversy

in the conclusions. As a whole, the group was pretty

unanimous, in fact we were unanimous, in saying that

additional research is needed. However, that the current

results were weak for a variety of reasons. Again, the

inconsistent and uncertain diagnoses, the looming

possibility of ascertainment bias and uncertainties· as to

whether or not we can separate out Thimerosal effects with

other vaccine components, or even other exposures that

may be somehow statistically correlated with vaccine

administration.

Nonetheless, there was a consistent opinion that these weak.

findings should be followed up, and in fact in this last

discussion we talked about different research avenues that

might be pUrsued to get a better handle on this association,

this signal if you will.

Again, with regards to the question of whether or not these

results support causality, as I said before I think the group

was unanimous, except for possibly Dr. Weil, in suggesting

that there was not anything close to sufficient evidence to

support a fmding of a causal relationship. And again, we

Scientific Review of Vaccine Safety Datalink Information 252 June, 2000



went back to these issues of uncertainty about the

diagnoses, uncertainty about the possible biases and

confounding that could not be accoWlted for in the analysis

because we did not have the data.

There were also concerns brought forward from previous

human studies and animal studies that suggests the

biological plausibility of this association may not be strong

and supportive in that the calculated exposures in this

setting with which this study dealt were actually below, in

some cases quite far below, no effect levels that had been

seen in human and animal studies previously, with a
presumably more toxic form of organic mercUry. So the

fact that we were extrapolating from methylmercury to

ethylmercury, the fact that we were extrapolating down a

curve into an area where there had not been any

observations of any effects, and yet still suggesting that

there was this statistical association, . it was my

interpretation and it seemed the interpretation of others, is

that the evidence for biological plausibility of this

association was not very strong.

. So in fact in summary, r think the mean list of the group

was 1.8 in the rating scale. So as a group we said there is

no evidence for causality for again the same reasons and

recurring theme that came up.

In tenns of the next steps, I don't have the same feeling of

unanimity. I think this is a work in progress. I am not sure

how we are going to resolve that, but we had some very

good ideas put forward. The cohort study that Bob

described seemed to have a resonance not only among the

members of the panel, but also the wider audience here

today. I think though that based on Bob's discussion and

some of the comments that were made, there are a lot of

issues that have to be resolved. How do we defme

exposure? How do we define diagnosis or the outcome
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Dr. Weil:

Dr. Brent:

Dr. Stehr-Green:

measures? How do we choose the subjects? How do we

try and collect the information and or if we can collect the

information, control some of these biases that have

troubled these discussions over the past two days?

l guess my sense of it was that in terms of what the next

steps are, we got some good ideas that have been put out,

but they are pretty rough at this point and need further

refining, and maybe that is not the role of this committee or

these consultants, but I get the feeling as though we have

. resolved many of those issues. We had some promising

avenues and the doors were starting to come open, but we

have to peek through those doors or maybe ~alk through

those doors and begin to feel some issue that are going to

arise.

So I will leave it at that and see if people feel I hit the nail

on the head or missed the mark or would like to add or

subtract.

Toward the end you made the statement of the 1.8 level or

whatever it was indicated no causal relationship. I don't

think that is quite true. I think it indicates there is no

agreement that there is a significant sense of a relationship,

but it might say the people felt there was some relationship

somewhere. There is something in these data that relate the
number of micrograms of mercwy, or at least the group

that is represented, that group seems to be related to

something called speech delay. The data was significant.

Causal.

What I hope to do is draw distinction between findings of

association and findings of causality, and I think the group,

based on the answer to the first question, said that there

was a finding of association. Perhaps weak, but there was a

finding of association that needed to be pursued, but then
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Dr. Weil:

Dr. Stehr-Green:

Dr. Rapin:

Dr. Weil:

Dr. Rapin:

Dr. Weil:

Dr. Rapin:

Dr. Johnson:

Dr. Chen:

when you considered the issue of causality, the group was

not willing to say there was sufficiently strong evidence to

support a fmding ofcausality.

Orrefute..

Or refute, right. When I restate it that way, is that a fairer,

truer characterization?

There is also the question of relevance. I mean is this tiny

change relevant clinically? This business, you raised the

IQ point by one point over a large population, it is

statistically significant, but is it relevant? Can·we measure

the IQ that accurately, that this one little point is relevant?

I think that is another matter altogether.

Now they are reducing lead from 10 to 5, that is exactly the

argwnent that is being used. That reducing acceptable lead

levels from 10 to 5. The point is that is being discussed as

a real possibility and it is based on a very tiny increment.

I think the whole lead issue to be revisited..

But there is in other words another toxic compound that

need to be looked at for some ofthese same reasons.

Even in my grandchildren, one IQ point I am going to fight

about.

Paul, the hardest job anyone has at a conference is to be the

rapporteur, and I am impressed. You are on top as far as an

overview of what went on and you will get more of the

written pieces. Yes, Bob?

Before we all leave, someone raised a very good process

question that all of us as a group needs to address and that

is this information of all the copies we have received and
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Dr. Bernier:

are taking back home to your institutions, to what extent

should people feel free to make copies to distribute to

others in their organization? We have been privileged so

far that given the sensitivity of information, we have been

able to manage to keep it out of, let's say, less responsible

hands, yet the natw'e of kind of proliferation and Xerox

machines being what they are, the risk of that changes. So

I guess as a group perhaps, and Roger, you may have
thought about that?

We have not specifically thought. I would take this

opportunity to remind everyone that we have now been
working with this information for several weeks. I think
the fact that we were able to hold this meeting the last two
days is a direct result of the fact that this infonnation has
been held fairly tightly. I think it has been a privilege to
have this meeting and we have other meetings like this. As
difficult as the science is, there are two other equally tricky,
complex challenges. The policy crafting has to take into

consideration some very diverse and complex issues.
There is another group that will deal with that, and then we

have the communication and how we handle this, which I
think 'I am no expert -at, but seems equally daunting to me

as the scientific and the policy issue.

I don't think we can set a rule here because some people

have gotten these documents. For example, some of the

manufacturers were privileged to receive this infonnation.

It has been important for them to share it within the

cOI1}pany with the experts there, so they can review it.
Some of you may have questions. You may have given a

copy, but I think if we will all just consider this "embargoed

information, if I can use that tenn, and very highly

protected information, I think that was the best I can offer.

If anyone else w~ts to make a suggestion, but I would say

consider it embargoed and protected until it is made public

on June 21 and 22 at the ACIP. There is a plan to do that.
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There are policy groups that will be meeting before this,

and communications experts that are meeting in advance,

but until June 21 or 22, I think that would be the best way

to proceed.

Now that I have the floor, if there is no other comments, on

behalf of CDC I will take the prerogative of where I am

sitting to thank everyone on behalf of the Centers for

Disease Control, and probably on behalf of the Public

Health Service, on behalf of the National Immunization

Program.

If I could get to see some of you personally, I feel I made a

connection with you V'hen I invited you, but I feel bad that

I haven't really continued that. I am looking at Dr. Rapin

in particular. Dr. Stein. Some of you I haven't really had

much opportunity to make contact with once you got here,

but believe me, I am very grateful for what you did to make

yourselves available, and I want to say thank you if I did

not get to talk with you personally.

It may hav~ been a blessing in disguise that the Super

Comp Computer Conference was h~ld simultaneously

.because it forced us to co~e to Simpsonwood, probably the

only place in Atlanta that had any room. I think it created a

spirit in this meeting that I think: we benefited from. The

kind of informality and effort to really try to figure out,

which to me was the biggest challenge, what is the best

way to understand and think about these observations. We

really didn't know that when we came in here. I think we

made progress as a group. That we have a better idea about

the best way to understand these data.

The other thing that I was struck by was the quality of the

science. Many ofyou commented very positively about the

work that was done by the scientists. I am a proud member

of the National Immunization Program. Prouder after this
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Dr. Snider:

meeting than I was coming in, and I want to congratulate

the team at the table. I think you made us all proud.

The other thing I was struck by was the aura of seriousness,

an implication that sort of hovered over all of this.

Although we were all informal and this place gave you a

feeling of a special spirit, I think overall there was this aura

that we were engaged in something as important as
anything else we have ever done. So I think that was

another element to this that made this a special meeting.

I also think it has been extremely productive. Despite
some of the semantic differences and issues that arose, I

think in the end we stopped talking about that pretty
quickly, and whoever suggested let's just keep going

probably made the best suggestion. I think the questions in

the end worked and I think we have had a productive
meeting and that when we look at your notes, we will fmd

there is a lot there.

I wanted to end by mentioning about the policy work and
the communication work. I have also been struck by how

much that is going to be as challenging. I have already said

it, so I won't dwell on that, but you get the point that this is

only one leg of a three legged stool and there are two other

meetings just like this one that should take place, on the

policy side and the communication side, as those experts

try to get it right from their perspective.

Dixie, Walt, do you want to add anything?

Just briefly let me say first of all, thank you very much. It

has been interesting for me over the past seven or eight

years in this position to go through folic acid fortification

and Rotavirus and all the other interesting issues. I think

this is one of the tougher ones. The fact is that your

consultations make a tough job a bit easier and we are most
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Dr. Orenstein:

Dr. Johnson:

grateful to you being willing to come and contribute and

we appreciate it greatly.

If I can just add my thanks. One to the NIP staff who have

worked arid labored day and night for months to come to

the presentations. I would Iike"to thank Bob Chen, Frank.

DeStefano, Phil Rhodes and especially Tom Verstraeten. I

have seen him in audience after audience deal with

exceedingly skeptical individuals and deal with them in a

very calm way in answering their questions and doing the

analyses and I think you are mature well beyond your

years.

I would also like to thank Roger Bernier who pulled off

this meeting in rather short notice, and I think as everyone

has said, I think this was an excellent meeting and is going

to be very, very helpful to us, and we appreciate the time

and effort you have spent.

In a sense this meeting addresses some of the concerns we

had last summer when we were trying to make policy in the

absence of a careful scientific review. I think this time we

have gotten it straight.. We've got the scientific review,

because the policy and communications really have to

derive from that scientific review. We appreciate all that

you have done to help us with that and I think we will take

it forward in working with the ACIP and other groups and

agencies to try and carry on.

I would also like to thank Dick Johnston and Paul Stehr­

Green for being the rapporteur.

Thank you, Walt.
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