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Dr. Orenstein: My name is Walter Orenstein. I’m Director of the National

. Immunization Program at CDC and I want to thank all of

+ you for coming here and taking time out of your very busy

schedules to spend th_é next day and a half with us. Not

only do we.thank you for taking time out, but for taking the

time out on such short notice, and also putting up with what

I gather those of us who are townies here didn’t realize, but

- apparently the biggest meeting in Atlanta which has tzken
- up all the hotel space and all of the cars, so I think manv of
vou have hac to take taxis here. We appreciate you purting

up with this, but at least we did arrange the weathsr nicelv

1

and you can look out cccasionally and see some bezutifu!

2 )
traes.

I hizk I am pemiculerly impressed with the quality of
expertise. We frulv have been able to get at verv shonm

: L ~om < ~i ; it
nolCe 30mie OI ne micst OU(:IJDu!Hg ISElCISI'S in TKL‘ILL::‘.S

1elds. That will be important in interprezing the daze.

We wio work with vaccines teke vaccine saferv werv
seziously. Vaccines are zenerally given 1o heaithy chiicran
and [ think the public has. deservedly so, verr hizh
expectaions :or vaccine safety as well as the effeciivenass

of vaccinatiorn pregrams.

Trose who con't know. iaitial concemns wers raisad las:
summer that mercury, as methylmercurv in vaccines, might
exceed safe levels. As a result of these concerns. CDC
undertock, in collaborziion with investigators in tha
* Vaccine Saferw Datalink. an efforr to evaluate wharhar

v
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there were any health risks from mercury in any of these

vaccines.

Analysis to date raise some concerns of a possible dose-
response effect of increasing levels of methylmercury in
vaccines and certain neurologic diagnoses. Therefore, the
purpose of this meeting is to have a careful scientific

. review of the data.

This is not aipolicy'making meeting.  Vaccine policy
making will take place after this consultation as part of the
Advisory Committee on Immunization Practices, or ACIP
deliberations. For those who don’t know, vaccine policy
for CDC is really set through the recommendations of the
Advisorv Committee on Immunization Practices, or the
ACIP. Thus, this is a scientific review to evaiuate the
quality of the scientific data. Our goal is to assure our
policies are based on the best available scientific

information.

This 1s what iIs called an individual simultansous
consultation. What that means is each consuliant will be
asked for their opinion publiciy on questions which Roger

Bernier will bring up in a f2w moments.

Although it will be of interest 10 see if the incividual
consultants tend to agree on particular issues, thers is not
the need to reach complete consensus.  Your incivicual
opinions should be very useful to the ACIP as it deliberates
afterwards on policy options withi r j
vaccines.

We hope vou will participate in discussions, listen to the

comments of others and form vcur own opinions during

this day and a half meeting.
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Dr. Modlin:

Dr. Stehr-Green:

[
Again, we thank you very much for coming here and we
look forward to a productive consultation.

In order to start, since many of us don’t know each other,
perhaps if we could go around the room and introduce each
other. Let me ask maybe John, if you wart to start.
Certainly. I-am John Modlin. I’m Chair of the ACIP and a
member of the faculty at Dartmouth Medical School.

I’m Paul Stehr-Green I'm an Epidemiologist by training.
I am an Associate Professor of Epidemiology at the
University of Washington School of Public Health and
Community Medicine and I'm also a consulting
Epidemiologist for the Northwest Portlend Arza Indian
Health Board.

[ 'am Marty Stein. I am on the faculty of Pediatrics at the

Udiversity of California, San Diego where I am » Genaoz!
Pediatrician as well as Behavioral Pediatric and co-
chaired the American Academy of Pediamics recant
practice guideline on the diagnosis and evaluation for -
ADHD.

I'm Tom Saari, Profassor of Pzadiatrics, University of
Wisconsin in Madison and the Division of Infactious
Diseases in Pediatrics. ['m aiso on the AAPCOID arnd I've
represented liaison relationships t0 2 number of natioral

organizations.

I'm Bonnie Word, [ am at the Siare University of New
York in Stonv Brook. I am also a member of the ACIP.

I'm Peggy Rennels, a pediatric infactious di sease spacialist
at the Center of Vaccine Dev eiopment, University of
Maryland. 1 am a member of the ACIP and the .

Committes on Infectious Diseases.
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Dr. Rapin:

Dr. Sullivan;

Dr. Clarkson:

//.\

Dr. Koller:

-

Dr. Smith:

Dr

Dr

} Jo.‘mso:ﬁ

. Clover:

. DeStefano:

. Chen:

/‘f

I'm Isabelle Rapin. I'm a Neurologist for children at
Albert Einstein College of Medicine. I'm interested in
developmental disorders, in particular language disorders
and autism.most recently.

-

I'm Kevin Sullivan. I’'m an Epidemiologist at Emory
University, with the Department of Epidemiology and the
Department of Pediatrics.

I'm Tom Clarkson and I come from an area of frozep
tundra in Rochester, New York. I've been associated with
the mercury program through Rochester for a long time.

Loren Koller, Pathologist, Immunotoxicologist, Colleze of
Veterinary Medicine, Oregon State University.

I'm Natalie Smith, Director of the Immunization Program
at'the California State Health Department.

David Johnson. I'm the State Public Health Officer in
Michigan and a member of ACIP.

['m Richard Clover, present chair of the Depermentof
Family and Communit Medicine, University of Louisviile.
[’'m a member of the ACIP.

I’m Frank DeStefano, Medical Epidemiologis: inthe
National Immunization Program. ['m the project director
of the Vaccine Safetv Da:alink.

I'm Bob Chen, I'm Chief of Vaccine Saferv and
Development at the National Immunization Program at
CDC.
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Dr. Davis:

_Dr. Johnston:

Dr. Bernier:

Dr. Gerber:

Dr. Mast:

Dr. Howe:

Dr. Phillips:

Dr. Casara:

R W P T

I'm Bob Davis. I'm one of the Associate Professors of
Pediatrics and Epidemiology at the University of
Washington. Iam also one of the investigators.

I’'m Dick Iohnston, I'm an Immunologist and Pediatrician,
now at the University of Colorado School of Medicine and
National Jewish Center for Immunology and Respiratory
Medicine. Adverse events related to vaccines has been of
particular focus and interest for me mostly through serving
on a series of committees dealing with the relationship
between the vaccine and punitive adverse events.

I’'m Roger Bemnier, the Associate Diractor for Science in
the National Immunization Program.

I'm Michael Gerber, I'm a medical officer at the National
Institute of Allergy and Infzctious Diseases of the Nartional
Institutes of Health. I'm 2iso a member of the American

Academy of Pediarrics Commirrae on Infectices Discases.

Eric Mast, I’'m a Medical Epidemiologist with the Heparitis
Branch at CDC.

Bartara Howe. ['m in charze of the ciinical razaz--- I
for vaccine development for Smith Kiine Be2zhzm ir the
U.S.

Bill Phillips frem Seattie, Waszingzon where I'm in private
practice of Family Medicize. ['m here representing the
American Academy of Fam:iv Physicians whare [ chai- the

Commission on Clinical Policies arnd Rasaarch.

Vito Caserta, [I'm the Chief Medical Officer for tha

Vaccine Injury Compensaticn Program.



Dr. Kurz:

Dr. P_Iess:

Dr. Clements:

Mr. Schwartz:

Dr. Myers:

Dr. Guess:

Dr. Brent:

Dr. Blum:

Dr. White:

Dr. Weil:
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i oit Vaceine Satety Satdink tntonmation A

Xavier Kurz, I'm Physician and Epidemiologist from
Brussels, Belgium. I'm representing the European Agency
for the Evaluation of Medicinal Products.

I’'m Robert Pless, I'm a Medical Epidemiologist with the
Vaccine Safety and Development Branch at the
Immunization Program.

’

John Clements, the Expanded Program on Immunization,
WHO, Geneva.

Ben Schwartz. I'm in the Epidemiology and Surveillance
Division at NIP.

Martin Myers, I'm ths Acting Direcior of the National
Vaccine Program Office.

I'm Harry Guess. I'm head of the Epidemiology
Deépartment at Merck Research T.ahs

I'm Rober: Brent from Thomas Jefferson University and
the Dupont Hospital for Children. I'm a Developmental
Biologist and a Padiatrician.

I'm Mike Blum. I'm fom Safer Surveiliance and

Epidemiology at Wyeth.

Good moming, I'm Jo Whitz from North American
Vaccine. I'm in chargs of clinical development and

rasearch there.

I'm Bill Weil, an old Padiatrician who is representing the
Committee on Environmeantal Health of the Academy at

this moment.




Ms. Ray:

Mr. Lewis:

Dr. Jones:

Dr. Egan:

Dr. Deal:

Dr. Pratt:

Dr. Stauk:

Dr. Sinks:

Dr. Hadler:

Dr. Mawle:

Dr. Rodewald:
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I'm Paula Ray, I'm “with the Northern California Vaccine
Study Center and I'm project manager for that site, for the
VFC.

I'm Ned Lewis. I'm the Data Manager at the Northern
California Kaiser Vaccine Study Center.

I'm Dennis-Jones. I'm a Toxicologist and Veterinarian.
I’'m the Assistant Director for Science, Division of
Toxicology, ATSDR.

I’'m Bill Egan, Acting Director for the Office of Vaccines
Research and Review a1t FDA.

My name is Carolvn Dezl. I'm the Acting Depurv Dirscior

of the Division of Bacteral Products at CBER at the FDA.

I'm Douglas Prat:. I’'m a Medical Officer in the Office of
Vdcceines at FDA.

I’'m Ted Staub, I'm the Global Hezad of Biostatisiics and
Data Systems for Aventis Pasteur.

My name is Tom Sinks. I'm the Associars Diracior To;
Science at the National Cenrter for Environmentzi Health
here at CDC and I'm also the Actng Division Dirazror for
the Divisicn of Birth De7ecrs, Developmental Disabilities

and Disabilirv Heaith.
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Steve  Hadler, MsaZizz]

Immunization Program.

I'm Alison Mawle, I'm the Vaccine Coordinaior for the
National Center for Infactious Diseases at CDC.

Lance Rodewald, I'm a P=diatrician and Associaia Diracior
for Science in the Immunization Services Division 2: CDC.



Dr. Cordero: Good morning, Jose Cordero, Deputy Director of the
National Immunization Program.

Dr. Chu: Susan Chuy, Deputy Associate Director for Science,
National Immunization Program.

’

Dr. Rhodes: - Philip Rhodes, a Statistician in the National Immunization
. Program.
Dr. Verstraeten: I’'m Tom Verstraeten, EIS Office at National Immunization
Program.
Dr. Oakes: I’'m David Oakes, the Chair of Biostatistics at fhe

University of Rochester.

Ms. Heaps: I'm Wendy Heaps, Health Communications Specialist with -
NIP, .
Dr. Orenstein: I'd like now to turn the meeting over to Roger Bemier who

will give us a chronology of events, charge to consuliants

and talk about our Chairman and .....

Dr. Bemier: [ believe the person has arrived with evervene's folde-c !
apologize that we didn’t get them all here earlier this
morning, but they should all be here now. You should each
have a tent with your name on it and vou should have a
name badge. The information in there is just an agenda and
a copy of the information that was handed out before the

mesting.

I'also want to retterate a couple of points made bv Walt
Orenstein. Number one, that we have assembled quite an
impressive array of expertise for this mesting. Some of
you wondered why you were invitad and worried that vou

wouldn’t be able to provide good advice. We are nor
expecting any one person to be able to cover all of these

- Dacdmk inlormaton Q



topics. As you can see, we have amassed quite an array of
expertise, so we feel we have covered all the bases for the
questions that will arise, but no one individual is expected
to be able to comment on all of this.

.

The other thing I want to say is to reiterate the thanks of the
CDC and the National Immunization Program. For some
of you who-have made yourselves available, you were not
available when you were telephoned and invited, but some
of you have.been willing to change your schedules to make
yourselves.available and we genuinely appreciate that.

Dr. Bemier: Let me talk just a little bit about the procedures toda» [
hope vou have all received an agenda, but very quickly to
give you an idea and feeling for how this day and the
meeting has been planned to unfold, that isn’t to say that is
the way it is going to happen, but the critical presentation
tais morning is really the one bv Tom Verstrastan . which iz
scneduled at eleven o’clock. We have some introductorv
presentations prior to that, but that is the critical
presentation presenting the basic information. We have
ailowed an hour for discussion of that presentation. There
is more discussion tims at the end of the day if we need it
out we hope to get that presentation in with ample tims= for

ciscussion before lunch.

Then Bob Davis will give a presentation about results of
chart reviews which is supplemental 10 Tom. Then an
incependent review by Phil Rhodss. Then a commeant on
tiologic plausibility and consistency by Dr. Koller, then we
will have the break and ample time for discussion.

Tomormrow we begin with discussion for any residual
questions, then we will get to the individual consultants
opinions. You will be asked vour opinions and we'll go
through that in a minute as to what the questions will be.

i Tocehek lndnnviation
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The hope will be that you can look at those questions today
and maybe prepare some notes so that you can talk from
your notes tomorrow. Then we’ll give you a clean shest as
you may want to revise what you wrote after you hear
peoples 6pinions.

-

Then we will have a discussion about research and

potential next steps at the end of the morning and then we
will ask for your opinions again about what you think about

any next steps..

Walt, do you have those opinion shests? Okay, they are in
the folders. There should be two of them. As I said, one
that you might want to fill out this evening and take notes
on, and then a clean one for anv revisions that vou mav
want to make after that.

There are about five or six different groups here. You mav

have figured that our from the imrcductions. T beliew

there are eleven consultants from CDC. There is also a list
of participants. It has been distributed. so you should have
a list of participants. There is a list of participants which
idertifies the eleven CDC consuitants. They are the ones

who will be asked to fill out these shests. Others of ven
may want to do that. Feel fres 1o do that, but you are not

(a0l

under an obligation to do it.

Another thing I would like to mention is thar we will have a
rapporteur, Dr. Paul Stehr-Gresn who is an Epidemiologist
who introduced himself eariier. Paui is going to serve as
rapporteur and we have allowed a half hour for a summary.,
I'don’t know if he will use it all. but ke has a half hour to
give 2 summary at the end of the second day tomorrow, so
he may corral you now and then during the mesting to ask
for clarification of some things or points that vou have
made. But you will know why because Paul has been

asked to do that.




Dr. Qrenstein:

Dr. Bernier:

[ briefly wanted to show people the immunization

schedule,

Can I make.a very quick announcement? In addition to this
being a simultaneous individual consultation on the part of
the CDC, this is also going to be the initia] meeting of the
ACIP work: group on Thimerosal and Immunization, and

the work group at the moment wil] consist of the five
voting members of the Committee that are here. We will
almost certainly expand the work group prior to the full
ACIP meeting in about two weeks, but it will be important
for the work group to get together art this mesating. [ am
hoping that the five of us can get together afier dinner this
evening. ¢ will find a place and 'Qw
various opt‘ions and lav out the options for the full

Committee in two weaks.

FGr some of vou wha dan’s wari: with voecines Svery day,

some of the consultants, just to le: vou know the focus of

“ this. We are not likely to focus on all the vaccines today,

but the three ‘that are going to be of primarv interest
because they are given early in life incinde the Hepatitis B
vaccine, which is recommendad 'n thr2e desac ams o <ps
DTP vaccine, diphtheria, teranus, Pertussis, which-vou wil]
hear about and also haemophilus influsnza tvpe B which
you see here according to this scheguis There will not be
much discussion today about poiio. measies. mumps,
rubella, varicella or Hepatitis A. Thesz vaceines have nor,

17

and do not contain Thimearosal. The iocus s going o b
about Hepatitis B. DTP and H. flu vaccine,

Now the other thing that | thought wouid be helpful is 10
try to provide a brief summary o1 the cironologv of events
that surround Thimerosal. This is net the first time some of

us have heard of this presarvaiive.

Saentic Nrview of Vaczine Safern Datalink 'nrommanon
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Basically ‘there was a Congressional Action ip 1997
requiring the FDA to review Mercury in drugs and
biologics.  In December 1998 the Food and Drug
Administration had called for information from the
manufacturers about mercury in their products.

-

There is a European group of regulation authorities and

- manufacturers that met in April of 1999 on this, who at that

time noted ‘the situation, but did not recommend any
change.

In the U.S. there was a growing recognition that the
cumulative exposure may exceed some of the guidelines.
There are thres sets of guidelines that are much :

discussion. One from ATSDR, cne fem FDA and ope
from the Environmental Protection Agency.  These
guidelines are not all exactly the same. There was a
recognition that the cumularive exposure that children
receive from vaccination may actially excead at laset s-a
of the guidelines that is recommended, that of the EPA.
That caused a concern which resuited in a joint statement

of the Public Health Service and the American Acadery of

Pediatrics in Jul¥ of last vear, which b asicail siat22 that as

a long term goal. it was desirable t0 remova merzurs fram

vaccines because it was a potent ali \ preveniaanis sourse of

exposure. And if it was able 10 be removed. tha: it should
be removed as soon as possible.  That goal was agreed
upon. In the meantime, thers was postponamen:
recommended for the Hepatitis B vaccine ar birth. Also at
that time, the FDA had sent a [ertar 1o manuracturers asking
them to look at the situation with their products to see what
could be accomplished as soon as possible.

Thers was a public workshop on Trnimerosal in August or
1999. Dr. Myers will te]] vou a little bit about that this
morming. In September of 1999 gne of the Hepaiitis B
vaccines had removed Thimerosal from the product, so tha
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recommendation was made to resume use of Hepatius B

vaccine at birth.

Since that time, I believe in October of 1999 the ACIP

looked thig situation over again and did not express a

preference_for any of the vaccines thar were Thimerosal

mree. They said the vaccines could be continued to be used,

but reiterated the importance of the long term goal to try to
- remove Thimerosal as soon as possible.

Since then, I don’t think there have been any major events.

What has happened in the meantime is we 2a2v2 continued

» to look at this situation and that is what ¥0u arz going to
- hear mors about at this meeving.

Are there any'questions about any of this?

T Dr. Clarkson: Could we get copies of these transtarencies that vou are

showing?

Dr. Bemier: Yes, we will arrange for thar.

—— T T

T2e zext thing f would like 10 do. [ 2zve zsi2? Dr. Dick
Johnsion to chair this mesting anf 72 hzs maa- vary
gracious 0 accept that inviation o= CDC. So at this
point [ would like to turn the meeting over 10 Dr. Johnston
wno will chair the mesting and ke2p us on track 25 much as
pessicle. Thank vou. o

Dr. Johns:on: Trarx vou, Roger. Jameka urgad vou o maley 22 it s my
respensidiliny 1o be sure vou don': ralax Zuring the
preseniations at least so that at the end. ws who ars
consuilants can vote with the greziast zmount of
undersianding and knowledze of whar the issues ars
Otherwise, I am not going to take anv mere t'im=. Marv,

([ next? A

Totannk ueTaten

Naentite Dosen U zgine saken




Dr. Myers:

Dr. Snyder:

Dr. Walker:

Dr. Johnston:

Sleatnnis o
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In the meantime, I think Dixie Snyder has walked in. If
anyone else has come in late that hasn’t been Introduced,
you might want to introduce yourselves. Dixie, would you

like to say hello?

Good morping. I'm Dixie Snyder, the Associate Director
for Science at CDC and the Executive Secretary for the
ACIP. ;

I'm Alex. Walker, I'm Chair of the Epidemiology
Departrnent at the Harvard School of Public Health.

A lot of you were at the conference that I'm going to
summarize, so if I omit something or over nierrrat
something, please jump in.

The conference that Roger was alluding to was a ho-, suliry
couple of days at Bethesda at the Lister Audizr=ivm lac-
August where the National Vaccine Adwvizar: Covooiias
and the Inter-Agencyv Working Group on Vaccines
convened a special meeting to consider Thimeroszl in
vaccines. Obviously a pertinent topic for this morning.

I think one of the mzior take home lessans wns -oos oo
should have had that meeting in advancs of man> of the
public health decisions that were macde las: summer.
although that wasn’t possible, but it wouid have Hasn
desirable to have a me=ting such as we ara having tecav 10

)
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consider the data {irst.
Thimerosal is in many vaccines because it is a Draservative

and 1t lowers the rate of bacterial anc fungai contaminztion
that may occur during the manufacturing Drocess.

issue of re- -eniry mUItlul 1mea In the VLd.Lb and it Is aiso

important in the manufacturing process for a numeer af

L inimerannn
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vaccines including inactivated influenza and some of the
earlier DPT vaccines, and is a constituent of all DPT
vaccines, but not all DTAP vaccines.

There are three licensed preservatives in the United States,
Thimerosal, ethyny! and phenol. We won’t talk about the
other two todav but I thought I should mention them.
Thimerosal is the most active and it has been utilized in
vaccines since the 1930°s.

At the time of the mee ting last sumimer, there was only one
licensed product containing hepatitis B vaccine that did not
contain Thimerosal. That was a combmatlon vaccine with
HIV that was izz2nded for use 2 swo months or oider, so
the issue was the: all of the vaccines available for the birth
dose contained Thimerosal. In addition, many of the
DTAP vaccines and the HIV vaccines, many, but not all,
contained Thimerosal.
"

Thimerosal funcions as an anti- -microbial after it is cleaved
1nto ethylmercury and thiosalicviate, which is inactive. It
is the ethvimercurv which is bactericidal at acidic PY and -

nngistatic at newiral and alkaline PH. It hes no actviry

2¢aInSt spore forming orzanisms.

Therz is a very limitad pharmacokinetic dara concerning
hvmercun Taere s verv limited data on its blood
levels. There is nc datz on its axcraion. Itisre cognized to

both cross placen:z and the bicod-brain barrier.

The cata on its wxicity, ethvin greury, i1s sparse. It s
pnmarily recognized 2s a cavse of hyparsensitivity.
Acutelv it can cause neuroiogic and renal toxicity,

inclucing death, from ovardose.

]

or ethylmercury and irs

-t

Bzcavsz of the limited da:a

......

physical chemical similarities to mathvlimercury, it was the
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consensus of the meeting that in the absence of other data,
that chronic exposure to methylmercury would need to be
used to assess any potential neurodevelopmental risks of
ethylmercury, although it was recognized that we needed
data specifically on ethylmercury.

We leamed a great deal about the toxicity of ethylmercury
from animal studies, accidental environmenta] exposures,

and studies of island populations who consume large
amounts of predator fish that contain high concentrations of
ethylmercury.

We learned that ethSrlmercury is ubiquitous and that
assessments of exposure by infants would need to include
environmental exposures, maternal foods, whether the babv
was nursed or not, as well as their exposure to vaccines.

Specialists in environmental health have extrapolated from
those types of studies to estahlich cafs evrposure levels gnd
this is an important emphasis [ would like to make on
chronic, daily exposure to ethyvlmercury that incorporate
wide margins. That is three to ten fold to account for data

uncariainties.

As an aside, we found a cultural differenca -between
vaccinologists and environmental health people in that
many of us in the vaccine arena have never thought about
uncertainty factors before. We tend to be relativelv
concrete in our thinking. Probably one of the big cultural
events in that meeting, at least for me, was when Dr.
Clarkson repetitively pointed out to us that we Just didn’t
get it about uncertainty. and he was actually quite right. It

ge
=

took us a couple of davs to understand the factor of
unceriainty in assessing environmental exposure

particularly to metals.
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If meth);lmercm'y verz appliec as a surrogate for
ethylmercury, then scme combinations of vaccines,
according to the recommendation that Roger showed us,
could result in some chiidran having organomercurial
exposure .that exceeded some of those guidelines.
Specifically the EPA guicelire.

There were a number of things that we got a consensus on
in that meeting. First is that there was no evidence of a
problem, only a theoretcal concern that young infants’
developing brains wers being exposed to an
organomercurial.

We agreed that while thers was no =vidence of a problem,
the increasing number o7 vzecize injastions given to infants
was increasing the theoretcai mercur- exposure risk.

We agreed that the greatest risk for m2rcury exposure from

vaccines would be -0 low Hir- weightinfons and ¢ infhnts

bomn premarureiy.

We agreed -that it wouid =e Zssi-ahiz 10 remove mercury
om U.S. licensec waczinzz, =ut we 2id not agres that this
was a universal racommandziicn far we would maka
because of the isste ConcammInz orasariatives for delivering
vaccines to other courmies, pa—cularly  developing
countries, in the ats2ncs o7 2277 dzia that implied that there

was in fact a problem.

There were a ict of unzerzintias szt we led the mesting
lisung. The first was chronic varsus eoisodic exposure,
oral versus parental exposire. 2ihni varsys methvimercur,
the dose of mercur- oz a cer Xilogram base at birth and

subsequently the issue of pra-i2mm versus tem birth,

We did then discuss hom> thaoratical and real disease

burden risk. We sz samez compelling data that delavinz
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the birth dose of hepatitis B vaccine would lead 1o
significant disease burden as a consequence of missed
opportunity to immunize.

We have since seen those initial recommendations in July a
year ago, a reduction in appropriate use of hepatitis B
immunoprophylaxis to infants bomn to mothers who were
hepatitis B surface antigen positive.

Dr. Clarkson made the compelling point that delaying the
birth dose from day one or two until two or six months later
would have a limited impact on the cumulative mercury
exposure, and the point was made that the potential impact
on countries that have 10% to 15% newbom hepatitis B
exposure risk was verv distressing to consider.

We concluded the meeting with a research agenda, and as
that is on the agenda for tomorrow, Alison Mawle and
Mike Gerber were on that panel so thev can contribues

specifically.

A coupie of issues that were raised and probably are worth
raising in the coniax: of what wa are going to discuss in
this consultation, what contrioution does vaccine mercurv
play in the isolated communities where Mmercury exposure
was examined very carefullv? What are the
pharmacokinetics of excretion of ethvlmercury? And then
at the end of the meeting ironically, Walt Orens:ein askad
the most provocative question which induced a great dea
of discussion.  Tha: was. should we Uy 10 sesk
neurodevelopmental outcomes for chiidren exposed to
varving doses of mercury bv utilizing the Vaccine Safery

Datalink data from one or more sites?

The discussion that followed that. and [ did review the
transcripts of this in preparation, is very interasting. Drs.
Gerber and Clarkson especially. but a2 number of others of
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us also,' expressed grave concems that the many
confounding co-variables would make such data very
difficult to evaluate. Dr. Halsey mzze a very impassioned
plea that we do carefully conroiizd studies 10 in fact
address the issues specifically, and that such studies be
conducted by neurodevelopmentalisss and environmental
scientists employing specific endpoinss of their study.

I suspect that today we will consider many of those
confounding variables from the Vaccine Safety Datalink.

Finally I would like.to mention one more issus. As vou
know, the National Vaccire Program Office has sponsored
two conferences on metals and vaccines. [ have just
recounted 2 summary of the mercu—, the Thirzerosal in
vaccines. We just recently had anothzr i e2tng that some
of vou wers able to attend deziing with aluminum in
vaccines. [ would like to just sav on2 or rwo werds about

that before [ conclude.

We learned at that meeting a numper of imporiz=t things
about aluminum’ and I think they 2isc zrs imporza: in our
consiceratoens icda}f. First, alumizum saits, 226 s5em0 30 g
number of different salts that zr2 wsilized. ra- - . “ha
amount of axtigen and the numear o injecuons razuired
for primarv immunization.

Secondly, thev don't Zave =much reie s recall
immuaization. but it would represen: = significan: burder
(Tfarans \',--:«~;—_1- S - _—-.-—‘,_—:;——- ':'*_r';
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subsequent immunizations.

Aluminum szlts are important in the formulating process of

vaceines, beth in antigen smabilizzsion and adsorciion of
endotoxin.
Tarlms intenateeg ra




- )&:M)__-g Dr. Johnson:

AW
. Y B t
JES v H,~.:oC 1 \Q")\"(‘A/LD s O
LN /h ~ \1) [SPe .
.\,‘g)\‘) (X 2ad _ j()v\{.\g “’\) o~

Pv
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Dr. Johnson:
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Aluminum salts have a very wide margin of safety.
Aluminum and mercury are often simultaneously
administered to infants, both at the same site and at
different sites.

However, we also learned that there is absolutely no data,
including animal data, about the potential for synergy,
additivity or’ antagonism, all of which can occur in binary
metal mixtures that relate and allow us to draw any
conclusions from the simultaneous exposure to these two
salts In vaccines.

Thank you very much.

Marty, the ethylmercury has been painted with the
methylmercury brush, and mavbe we will discuss this later,
but are they metabolized equivalently, exactly equivalently,
partially, differently?

I'm not sure that I'm confident to answer that. Dr.
Clarkson, if I recali, when asked that question specifically
at the mercury conference said that we should assume that
their axcretion was similar, but thar might we!ll not be the

case. That would the worse case scanario.

Well, we have a discussion tomorrow on biologic
plausibility and maybe that will deal with that. Dr.
Clarkson was guoted as saving that delaying HepB for six
months or so wouid not affect the mercury burden, but |
woulc have thought that the differance was in the uming.
That is you are protecting the first six months of the

developing ceatrai nervous system. Is that not?

I probably should allow him to speak for himself, but mv
interpretation  was that the health guidelines  were
established based on a chronic, 2very single day exposure,

and that a single day exposurs. if I can quoiz him

Caanss inturmztion = e e
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Dr. Rapin:
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accurately, wouldn’t change the blood levels one

femtogram.

I’'m not sure where this statement came from, but I’m glad
you raised {it. Since the dose is the same for each vaccine
administration, clearly there is a body weight difference
after six mornths, so the actual dose per tissue will be lower
at six months. I'm not quite sure what the question was.

Well, maybe Isabelle should do this. I don’t want to spend
too much time, but the time of exposure, that is the centra]
nervous system of a newborn and so forth, does that make a
difference in the biologic plausibility related to central
nervous system effects that are under consideration?

It could make a differencs ertainly. The guidelines that
Dr. Myers is talking about is based on prenatal exposures
and perinatal exposures. As far as | know the literature,
there just isn’t that much svidence ane o or the other as
to whether exposure shortly after birth or exposure at six
monins would make a difference. In theory it could, but I
don’t know of any studies that have actually tested that.

There is an issue that the pharmacokinetics migh: ba
dirferent, too. Again, this is all animal work. . but the
animal studies suggested, for example, a suckling animal
does not eliminate methylmercury until the end of the
suckling period, and thers is a mechanism on the study for
that. So this is not known for humans. So there could bz ar

aze dilference in the excreticn rates.

[ 'am not an expert on mercury in infancv. The diseasa
that neurologists know about mercury in infancy have more
to do with the peripheral rervous svstem than with the
central nervous svstem. I kaow of at least one child that

was exposed to mercurv and developed a verv sewvers
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neuropath‘y, but I don’t know whether the child, if one
would test her carefully, had any cognitive deficits.

I don’t know if anyone has looked at the literature of the
old Pinks (isease which was present in the twenties or
thirties when mothers wore shields that contained mercury.
I really don’t know, so I'm sorry.

I think the issue at the meeting that thought Dr. Clarkson
was telling us was that we were focused on the amount of
mercury in a partlcular dose of vaccine, and we needed to
think beyond that in terms of what that meant for blood
levels and therefore tissue levels, and then spec 1iically the

target organs. If we look at that single does, let’s say of

hepatitis B vaccine, that single dose was nct going to
ratchet up the blood level. Whatever it was, for
background reasons from food intake of the infant or the
mother, that one dose was not going to maks a maior
change in blood levels, and thersfara maicr chonzes in
tissue levels. That’s the way I interpreted the statement at
the meeting. Which is not to say 1U's unimporzant, but it
was a small amount relative to all the other intzis.

As vou know, there is a paper just pudlished on <his now

which [ guess manv of vou in pediatrics have 2. copy of
now. That’s right, if you are given mercury day oy dav as

the guidelines are based on, whether it's EPA, ATSDR or
FDA, these are based on a constan: daily exposurz and ar
least for adults it would take almost a vear 1o gzt to studyv
state levels. Whereas we are just consiceri InZ onz singie

dose for vaccines.

But nevertheless. a single dose from vaccines can raise
blood levels by a certain amount. We now have one paper
showing that in fact it does and the level it is raised to is
reasonable. It’s reasonabie for what we would expect ths
dose to be and what the bodv weight should ke and thaca

%
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Dr. Johnson:
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of course are 1n very low birth wzigh: infants that the report

was on.

It’s just the sensitivity of the cezzal 2ervous system, based
on the mechanism that’s involvad in producing the end
result. You know the thalidomide data taught us that
autism is related to the high braiz and it produces it in the
22 day of gestation, while the cearral nervous system
from the standpoint of mental retzrdation, its most sensitive
period is in the eighth week to the fiteenth week. That’s
when we see the neuro-maturzzior.

You are talking about mioiimitarian. I don’t know of any

data of whether there Is a sens’tiv: ser’cd miciionization or
¥ vou have a high excugh deiz vou can affect

T s V. v - - . - . -
miolionization throughout the cerizd ¢ miolionization.

[ "think vou have t0 rscogmize thar 2ach of the
déVelopmental prohlems that hova teem avgligied hess

have a different stage whers thev are mest sansitive from

environmenial factors.

Are any of them diferen: i timnl tare birth to six
monas?

In Hiroshima, Nagasaki, vou hzd :2vers meniai retardation
after 75 rads. If you give 73 r23s © ar. ‘n7ant aothing will
nappen with regards o their :amizl nerous svsiem
dsvelopment.  So vou have tas SNEnzing sansitivine
throughout embryozznesis 223 z2tv childhood

develcpment that makes it very ZiScult w0 gensralize.

So the answer is that we don': kn:w. Betwasn birth and
six menths there is no rzasen articziazy, based on data ar
least, 0 be concemed tha: shifiing e exposuras back

toward birth is any mora fisky ran waitng ll six months.
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Dr. Myers:

Dr. Weil:
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The one thing that was a take away from that meeting was
that 1f there were an increased risk, it would be in the low
birth rate and preterm infants.

I wanted to ask an unrelated question, and this has to do
with potentially looking at confounding as we go through
this. You mrentioned the issue of aluminum salts. ] know
it’s an issue, but I don’t know the specifics of it. I wonder
is there a particular health outcome that has been of
concern that is related to the aluminum salts that may have
anything to do with what we are looking at here today?

No, I don’t believe there are any particular health concemn
that was raised. It was raised as an issue, and cleariv it’s a
confounding issue in that exposure to vaccine includes
exposure to things other than Thimerosal.

Two things. One, up until this last discussion we have basn

talking about chronic exnocure 7 think it%s ¢

TET Y o
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anyway that we are talking about a problem that is
probably more related to bolus acute exposures, and we
also need to know that the migration problem and soms of
the other developmenial problems in the centra] narvous

other studies of other toxic substances, the earlier VOU work
with the central nervous svstem, the more likely vou are 10
Tun into a sensitive period for one of these effects, so thar
moving from one month or one dav of birth 1o six months
of birth changes enormously the potential for toxicity.
There are just a host of neurodeveiopmenial data tha-
would suggest that we've got a serious croblem. The

earlier we go. the more serious the proplem.

The second point [ could make is that in relationship w0
aluminum, being a nephrologist for a long time, the

potential for aluminum and cenwal nervous svsiem toxicity
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Dr. Johnson:
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was well esizblished by dialysis data. To think there i1sn’t
some possible problem here is unreal.

Thank you, Bill, for your comments. As anold
pediatriciag, | had that same kind of feeling. That there
must be a difference with age.
Just to not leave that as a hanger though, our metal experts,
and we had quite a collection of people. We held the
aluminum mesting in conjunction with the metal lions in
biology and medicine mesting, we were quick to point out
that in the absence of data we didn’t know about additive
or innibitory acHvities. We should not conclude
necessarily that they would be aZditve | think that was
Tor’s rpoint, i1 the absance of 2 haalty encpoint, we
nesced 10 be'very careful. Bur! éid want 1o raise the issue
cause It was a major issue of discussion t there, that we
cid have binarv salt exposure and we probablv needed to

undersiznd more about that.

Thasx you very much, Martv. I'm sure we’]] hear more
~om Dr. Koiler+his afterncon.

Tenmls MaQrafaen : ino 0 in . 10 the Vacein
FIALX UsSteiane is going 10 inwoducs us o the Vaccina

—
Sarzyy Dzialink Swudy.

22 apaivses vou will pe discussing for most of the
moming come Tom the Vaccine S: a2ty Datalink. I'm
geing o give veou a quick oversiaw of what the project is

znl in2n somea of the daga.

Tais s a zroject collaboration banwesn the CDC’s National
[mmunization Program and fou: larga health maintenance

Y

organizations listad here, Group Heaith Cooperative in
Seattls. Northwest Kaiser in Porland and Northern and
Scuthern California Kaiser. Thav havz a current enrolied

pcoulation betwesn them ofover 5 million peoole.
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For a little history on the project, it was begun to have a
large population to address primarily rare potential vaccine
safety problems. It began in March of 1991 at three sites,
then the Southern California site began contributing data in
October of 1992.

+ The size population of between zero and six years old, this

will be cumulative, over the nearly ten years of the project,
I think we’re probably over 2 million children now.

The concerns about HMOs sometimes have to do with their
representativeness, at least in terms of data that the HMOs
have besn able to compare with the areas tha: they serve,
they tend to be fairly similar in terms of ratio, ethnic,
characteristics, age and such. Then we have expanded to
include adolescents and adults. but we won’t be discussing
those today.
-

So the Datalink, this is sort of a schematic of what we are
talking about here. The studv begins with computerized
data that the HMOs collect primarily for administrasise and

medical care purposes. They arz coilected 7o- crirarent
reasons. The goal of the Datalink is 1o trv ta g2 o= o oo
and combine them to do vaccine safery epidemiiniozic

studies.

There are three main tvpes of data that we use. Autcmared
vaccination records. These are computarized immunization
tracking systems if vou will. Some of these could be
considered the prototype vaccination registries. Obviously
that’s a key for doing vaccine safery swdies. The otner
main source of data deals with idenufying heaith outcomes.
[ will talk more about thoss in a subsequent overhead.
Then another kev component is getting information on
patient care charactaristics, such as date of birth. gender

and particularly important are dates whan members enroll

Datalink Intorminnn hE
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and disenroll and the population which is ecritical for
keeping track of the population under observation. Those
data are sent to us at CDC. Each of the members of the
HMO have a unique identifying number that is used to link
among the various data sources.

(5N

We at CDC serve sort of as a data coordinating center. We

- combine the-data from all the four HMOs and do-some of

the combined data preparations and some of the analyses
which we will be talking about.

As I mentioned, these are computerized data bases. I am
sure you are all familiar with the potential concerns and
limitations of computerized data bases. Wa have dope
quite a bit of validation. rarticularly of the vaccine data,
and this is some results from thres of the HMOs about the
vaccines that are going to be of primary interest in today’s
study.
-

In Northern California Kaiser NCK, vou can see what their

casiiivity and positive predictive value is. What
sensitivity means here is that if a vaccination was in a hard
cozy mecical rzcord or log, it was acreaily captured by the
awomated data system. This was done by doing some
actual chart extractions and comparing what is in the
computerized data base with the hard copv records. So for
DTP, 98% of the time, if it was in a hard copv record it was
cartured in the computer cata basz in Northern California.

Th= cositive predictive vaiue means i1t is ideatified in the
cormputerized data base, when vou go to the hard copy
record it's there. Basically vou can se= these results. For
Northern California there is very high agreement for all the

vaccines of interest

For Group Health, which is going to >= the other main

HMO that contributes to these anal:-ses. v
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agreement is fairly high, although not quite as high.

Hepatitis B tends to be a bit low, and I think that primarily
is because of capturing the birth dose. The hospital’s HMO
birth dose some times didn’t tend to get into the data bases
as well in the early years. I think Tom in his presentation
will probahly have some more to say about this.

This is pnmanly where we determine outcomes. The
primary sources are hospital discharge chagnoses and all
HMOs have these. Then there are treatment records from
clinics. For the conditions that we are talking about today,
most of these are treated primarily in outpatient clinics and
not all the HMOs had outpatient records. They were
electronic records that they provided to us. It was most
complete for Northern California and Group Health, so that
is why you will see the analyses are restricted
predominantly to those two HMOs.

WE also have emeroency room wisits and can get Deain
Certificate autopsy reports, and if need be we have a
variety of ancillary data sources, but we did not use any of

those for these current analyses.

The sort of proiorypical analvtical approach is to use thasa
computerized data. Here is a screening. Usuallv- because
of the problems with automated data in terms of the
validity of the diagnoses, et cetera, the computerized data
we use usually as a screening analysis. Primarily to ses if
there is any preliminary assessment of vaccine outcome
associations, or sometimes it is used as a way io idenuiv
possible cases of a condition. Usually we 20 10 a next step.
We have found it is necessary to go to a next step for more
detailed analysis, and usually this involves chart reviews.
Some times it actually involves interviews of parents or
patients. These more detailed chart reviews are necessary
to validate the outcomes of interest to make sure what those

computerized codes actuallv represant in terms of what was
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written in the medical charts, or in terms if you come up
with 2 more standardized case definition. Also to confirm
when the date of occurrence was, or some times to get a
more reliable onset or incidence date and to verify
vaccinationhistory. We tend to be more comfortable using
the automated vaccination histories.

Then impoi'tantly to get additional risk. factors,
confounding information or other information on clinical
details. Basically what we have in the computerized data
on risk factors is gender and date of birth in essence.

I will just give a little background on how this analysis on
Thimerosal developed. I guess after the August meeting in
Bethesda that Marty has told you about, a Thimerosal
working group was convened. Michael Gerber coordinated
that working group and it included representatives from
several public health service agencies. as well ac people in
academia and other nrganizotices Qoo of an informel
working group. As I understood it, the primary purpose
seemed 1o be to come up with ideas for research to seg if
there was anything really to these theoretical concems tha:
had been raised abour Thnimerosa exposure. There were
prOpoSals about swdies 10 look a1 what harrens to bedy
burden after vaccination.  Michas] may have some
information on that later in the mesting.

One of the proposals that was mace was to do a study that
we will be talking abour today. Looking ar using the
Vaceine Safety Datzlink Project 0 iook and see if thers
was any association between Thimerosal exposures as
estimated through vaccinations recejved and selected
outcomes. We weren't made aware of the concerns that

had been raised at the August mestin

(!Q

At first it took 2 whils for some people w0 understand the

concept in the Datalink. [ think by the second conference
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call this c:oncept got quite a bit of support, and we were
encouraged to develop a protocol and such, which we did.
We developed a protocol in conjunction with some input
from this working group, as well as the Vaccine Safety
Datalink investigators.
Basically the protocol called for a two phase study. The
- first stage was the screening of automated data for possible
+ associations, and I want to emphasis this is what we will be
talking about today. This was like a screening analysis.
We did narrow down the conditions we were looking for to
conditions that had been suggested to be related primarily
to methylmercury, and those were primary neurologic,
neurodevelopmental and renal outcome. Still within those
there was a broad categorv of pessible speciiic conditions
and we didn’t know if any of them would really have an
asscciation. So the idea was to do this screening analysis
of automated data to see if there was any hint of asscciation
with any specific conditions, then the thouaht wonld ba i
anything came out we would go to the next step and do a
confirmatory study or hypothesis testing study.

=

At the time we were thinking this wouid have besn the
usual chart review case control studv.  Since then in
looking at the conditions that have se22m 10 have come out
as possible associations, I think we might rethink that
strateov and hopefully we will have a chance 1o discuss
what that phase two migh: be tomerrow morning.

Dr. Johnson: ‘ Thank vou, Frank. Whv don't -az go rigit inio Tom's

presentation.
Dr. Gerber: Why did vou choose these two of the four HMOs?

Dr DeStefano: They were the ones that had outpatient data. .

Pl

Dr. Gerber: So the other two didn’t have outpati=nt data?
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Dr. DeStefano: Right.

Dr. Verstraeten: Good morning. It is sort of interesting that when [ first
 came to the CDC as a NIS officer a year ago only, I didn’t
really know what I wanted to do, but one of the things I
knew I didn’t want to do was studies that had to do with
toxicology or environmental health. Because I thought it
+ was too much confounding and it’s very hard to prove
- anything in those studies. Now it turns out that other
people although thought that this study was not the right
thing to do, so what I will present to you is the study that
nobody thought we should do.

- If I can have the next slide. Frank already mentionzad to
~ two phases that we originally considerad for this study.

The design of the first phase, the SCreening phase, wers we

o were looking for signals was as “oilows. We sar i trara

cohort study nsing thic automates 7o data. Thz =xposurs
was to be mercury from Thimerosal containing childhood
vaccines assessed at different ages of the children. The
outcome was a range of plausitis. neurologic and renz]
disorders. As plausible zs [ couis <ingd irom the literaii-a,
anything that I could not exclucs imong the nezurelozic of
renal disorders to be connecied 10 marcury.
On the studv of population, we selected children bom
between 1992 and 1997. We swzrad in 1992 because we
saw that is when the data became complete for the differsn:
HMOs.
Thev had to be borm into two EMOs. We have alrezdw
talked about that. The next condition was for thase
children to be continuously enroile¢ during the first vea: of
life.  We wanted to make sure that we captured al! ir=

o ' vaccines given in the first vear of jife

y——
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Finally, \,\;e excluded children that didn't receive ar least
two polio vaccines before the end of the first year of life,
The idea here was that there is still children that are
enrolled in the HMO, but may not be using the
immunizatien facilities at the HMO. We thought that the
polio would be the vaccine with the least contraindications,
and two polio vaccines is what is routinely recommended,
+ 50 we would-exclude those children that had less than two.

The little asterisk indiéates that this last condition was not
in the original protocol. We added it as we started
discussing our first findings.

There were some other children that we excluded. F irsg,
premature children. From the very start we said we weare
going to look at these children separately and there are
specific reasons to do that. We know that premature
children are not vaccinated in the same way as term babies,

At’the same time thev are at higher rick far the auroomen.
so we wanted to look at them separatelv.

Hepatitis B immunoglobulins. I think that is preay
obvicus. Those would be vaccinated for nepatitis B and
would have a higher likelihood of the ourcores.

Finallv, we excluded children with congenital or severs
perinatal disorders. That was aisc a condition that we
added. It was not in the original protocol. The idea was 1o
get as pure a group of children as possible. Children tha:

y —~

we Krew didn’t have any problems befors or at birth. [ will

come back to discuss this group later or.

The exposure we assessed cumulativelv. We kept on
counting the cumulative amount of mercury at different
ages of the children. We calculated using these individual
automated vaccination records and we assassed it ar ona, P,
two, three and six months of agz. We figured thzt the

Rusview ar Vaczie Sater Dainlmk Intrmation RN
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earliest month of life would be the most sensitive to

mercury, so we wanted to see what was going on during

those months.

Then after we calculated that, we categorized these
exposures.by levels of 12.5. 12.5 is the minimum amount
that any Thimerosal-containing vaccine has and namely
hepatitis B has 12.5 micrograms of ethylmercury.

There is an assumption there that for the Hep vaccines, we
weren’t sure of this beforehand, but we confirmed later on
that Hep vaccines in our cohort all contained Thimerosal.

T Now for the outcomes, we looked at the feuroiogic and
” remal outcomes and we classified them inio major
categories. One of those is neurologic developmental

disorders. Sometimes we refer to this category as NDD.
L In"this categorv we have all the antenmac that received any
of these codes, which are on this slide. | will not go over
all of them, but thev include such things as autism,
stammering and Tics. The largest group in herz is under
315. That includas such things as speech anc .inguage
disorders and coordination disorders, The-e 1Sz e small

group of mental retardation.

Another category were all the renal disorders which we put
altogether into one large categorv. That goes from
glomerulonephritis. nephrotic Syvndrome and to renal
failure.  The major single code being used here is
unfortunately the one that is called unspecified kidrev and

ureter disease.

Besides these two categories, we looksd at some other
neurologic disorders. Some of them we categorized in a
group we called degenerative neurologic disorders, and

then there was 2 final category of other neurologic
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disorders, which we thought we could not put into one of
the categories. It includes such things as epilepsy.

For our statistical analysis we used proportional hazard
models. These models were stratified over the two HMOs,
year and month of birth. Originally we had only thought of
the year of birth, but very early on some people commented
that was not specific enough. That we should add the

- month of birth. So we should compare children that were
bomn in the-same HMO, the same month and the same year
so our cases and controls would come from within such a
strain. Then we adjusted our analysis for gender. That is
the only covariant we adjusted.

For each of these disorders I’ve mentioned before, we did a

separate analysis. If we found within the cohort at least 50

cases, which was a very rough sample size estimate to

detect, a relative risk of 2, so we said anv disorder for wﬁ%
which we find at least 50 cases we will do a semarore "'
analysis. All the other disorders we will just include in the

overall category, but we wil] not look at them separately.

Now turning to the results. These are the number of
children that we found. First of all, born in anv of the two
HMOs in that time period, we found a little mor= than
200,000 children.

This condition of being continuously enrolled 2liminat=d
quite a large number of those and we wers lefr with
140.000. There was onlv a few thousand tha: didn't gat
their two polio vaccines by one vear. There was about 5%
premature children. There were verv few chiicran that
received hepatitis b immunoglobulins and finally there was
quite a large group, about 23%. that we excluded bacause
of congenital or perinatal disorders. So we were finally left

7

with about 110,000 children in our cohorr. N
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Tuming to the exposure, this is the different vaccines that

contribute to the exposure at three months of age. I will
focus a lot at this exposure of three months of age for
reasons I will show you later on, mostly because it has the
nicest distsibution. At three months of age, children have
from zero to over 75 micrograms of ethylmercury exposure
from Thimerosal-containing vaccines. Zero, that's pretty
obvious. They didn’t get any vaccines. That’s another
. important point to keep in mind. None of the.vaccines,
except for polio which is usually given together with DTP
or haemophilus influenza, was Thimerosal free in our
cohort. That means if the children don’t have Thimerosal,
it means they didn’t receive any vaccines. Whether it’s
- one, two, three or six months of age.

The next category would be the children that received one
hepatitis B. One up from there would be the children that
received two hepatitis B vaccines and no DTP or no Hib,
which is haemophiius influenza. Or there is another
possibility. There is DTP and HIB exist in a combination.
I’s called Tetramune. This vaccine contains 23
micrograms of ethvlmercury, so it’s onlv half of what the

32

children gzt than when theyv g2t DTP and HIB separate.

s
they get 30. Ifthev get those two combined, thav g21 23,

The next category would be the same combinatioz plus one

hepatius B.

Now at fifty, there is another two possibilities. Chilcran

can have recsived two hepatitis B vaccines befars th-as

and the DTP and HIB separate, which [ menticned is 23
each. So that would add up to 50 also.

This combination vaccine was used only in one HMO, at
Northern Califomia Kaiser. [n Group Heaith th2v don’t

use it. [n Northern California Kaiser. the larze maority of

r
fr
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children received the combination vaccine. That's why
most of the children at Northern California Kaiser has =
much larger contribution to this cohort than Group Health.

Finally the.two top categories are both had one DTP and
one HIB separately, combined with one hepatitis B or two
hepatitis B. There are very few children that get more than
75 at three months. That would occur if they get more than

«one DTP or more than one Hib, together with two hepatitis
B vaccines. -

I know this slide is a bit busy, but if we take our time I
think it will make sense. It's the distribution _of
ethylmercury from Thimerosal-containing vaccines at one,
two, three and six months of age. This first part of the slice
with the small numbers is the distribution at one month of
age. Basically the distribution at one month is whether or

P

not the child received hepatitis B or not. If thev didn’t e,
receive hepatitis B, there was no mercurv. If thev received £

I, it was 12.5.

There is a few children who received their first DTP or
their first HIB before they finished the first month of life,
which | cut off as 31 davs. So basically at the first month it

Is a dichotomous variable.

Going to two months, the distribution is quite similar.
There are a few children who already received their DTP
and HIB and possibly a second hepatitis B, but stil] the

largest majority is in thess categories.

At three months of age we get what resembles most norma!
distribution. Those are the categories which ["ve discussad
with you on the previous siide, whereby the largest group is
anywhere from 37.5, 50 or 62.5 micrograms of mercury.
There is a few children in these low categories and therz %’j&

are very few children above 75.
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At six months, the distribution becomes multi-modal with
severe peaks at different levels of mercury.

Now what happens with our exposure over time. We’]]
probably talk a lot about temporal trends. This is the
average mercury exposure at different months of age for
the entire VSD cohort. © Not just our cohort, but that
includes two other HMOs. What happens over time is that
. between 1991 and 1992 there is a raise at all levels, which
is due to hepatitis B. In 1991 hepatitis B was not much
used in newborns. It was introduced mostly in 1992 and in
some HMOs a bit later, and that’s why we have this

Increase.

- We have a small decrease after that which is mostly cus to
the introductiod of this DTP-HIB combiration vaccine,
which reduces their cumulative mercury level.

In'the end we have a slight increase again which hapoens

when DTaP, the acellular DTP vaccine has introducsd.
That one did not exist in combination, or that was usad
very little.  That ‘made some of the HMOs go back to
giving DTP and "HIB separateiv, and that increased the
levels of mercury again. Thers ars some other facicrs “=a-
play a role, but most those charngss would be due.t0 those

policy changes.

However. if we look at HMO by HMO, those trends are not

as stable as they look for the entirs VSD. This is for Grour

Health. This is only looking at tiree months of age. Thosa

categories where | have lumped together, those catzgoriss

below are equal to 25 micrograms. The one that jumps ou:

mostly 1s the highest category, equal to or higher than 75

micrograms. What we will also notice here is that at Group

_ Health, the exposurs is higher than the other HMO,
P ‘ Northern California Kaiser. So a: Group Health there is a
jump from *92 to “93 for the highest category, and after r~1:

ot Ve Satere Dains itormaton
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it doesn’t change much. It goes back down again in 1997.
Basically the purpose of this slide is to show that those
exposures are not entirely stable over the different years.

This is the.same for Northern California Kaiser. What we
see is that the most prevalent categories here are the ones
of 37 and 50 micrograms at three months of age, indicating
that the level of exposure at Northemn California Kaiser is
not as high as Group Health. Also the trends do vary a bit
over time. - .

Turning to the outcomes, here are some crude data of the
outcomes. The first slide shows you the total numbers for
some of the outcomes bv vear of birth of ths chiléren. This
is the total number of vear of birth of the children, which is

rather stable.

These are the numbers for the entire category of neurologic
dévelopmental disordars. where we <es that it ic bazizalls
the children born in the first vears of our cohort, *92 o ‘05,
who are coniributing mostly 10 our ouicomes, which is not
surprising because the other children are just not old
enough to be diagnosed with anv of these disorders.

For speech, that’s the same.

This is attention deficit disorder, which is another ourcome
on which we shall focus quite 2 bit. It's the same rend.
I’s mostly the children born in the 2arlies: vezrs. [t's evap
more so ior ADD whare the chiicraa have to be olcar 0 te
diagnosed. So it’s good to bear in mind for some of the
outcomes, we're talking mostly children born in the sarijag:

vears of our cohort.

This slide gives vou the crude rates of the outcomes by

level of exposure at three months of a agz. Sc what we have
here are the categories of exposurs at threz months of aga.
LLzeme Satey Danalins rbrmianon 13
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The numbers of each category which I showed vou which
vaccines are in each category, and now how many cases did
we find in each category, followed by the rates which is
taking in account person time, so these are rates by 1,000

person yeacs.
1l leave it up to you to think whether there are trends, yes
. or no. What is impqrta.nt to notice here is we have
. combined Group Health and NCK on this slide. On the
next slide I will show you what happens when we separate

them out. .

. Again, this is the entire category of neurologic

- '4 developmental disorders. This is speech delay. This is

- attention deficit disorder. None of these numbers are in the
text that you have received before coming here.

The purpose, many times we have been asked to provide
the raw data to have a sense of what is going an and whisk

numbers we are talking about. We are not locking in much
detail at this iime at these different rares.

For ADD, these thres categories ars lumped because the

numbers becoms quite sparse.

This is what happens when we separate the two HMOs.
What is important to notice is first of all, the overall
incidence rates between the two HN{Os differ substantiaily
for some of the outcomes. We have a much higher rate of
speed at Group Health compared 10 Northem California
Kaiser. For attention deficit disorcer, that number is not as

high.

Secondly, the rates vear by year or any trends that vou
might think one way or the other way can be quite different
between the two HMOs. That is true for both disorders we

have selected. One of the reasons we keep selacting these

kS

Scientfiz Roview of Vacaine Safzrv Dawmhak Intormation




Soennfic Rewview of Vacerne €aitiv Datalink Information

disorders is because they have the most cases, so we avoid
getting sparse results and we think some of the findings ars
significant for these disorders.

In summary, what we wanted to say about the data that
we’ve shayn you is the exposure varies quite a bit by
HMO and over time. ‘Secondly, the outcomes or the
incidence of the outcomes also varies by HMO and time.
Therefore, we think it is quite difficult to interpret crude
results. If we come up with basic 2 x 2 tables, there would
be a lot of confounding that we don’t take into account.
Therefore, we think we have to account for these different
trends and differences by HMO in whichever risk analysis

we do.

Now turning to the results of our proportional hazard
models, we have compared in total 17 individual out of the
38 plausible outcomes. Meaning that 17 of those had at

number. We’ve compared those outcomes to seven
different measures of exposure. The seven measures of
exposure are in the text. Theyv are the continuous measura
at one, two, thrée and six months of aze. Those zrz fous.
then there is the categorized exgosure at three m— =:n: o7
age. Finallv, we have also included the dichzi~mizas
exposure at one and three months using the EPA limits a5 a
cut off to difference between height or low exposure. Tha:

gives us seven measures of exposure.

From those risk analvsis, exclucing thosz dichotomizad tor
EPA, we have found statisticallv significant relatienships
between the exposure and the ouicome for these differen:
exposures and outcomes. First, for two months of age, an
unspecified developmental delav which has its own
specific ICD9 code.




=

Exposure‘at three months of age, Tics. Exposure at six
months of age, an attention deficit disorder. Exposure at
one, ‘three and six months of age, language and speech
delays which are two separate ICD9 codes. Exposure ar
one, three.and six months of age, the entire category of
neurodevelopmental delays, which includes all of these
plus a number of other disorders.

Now going into detail of some of these. The slides | will
show now, they were also all in the original text which you
have received. The results of the risk calculations for the
exposure at three months of age are categorized into seven
categories by 12.5 micrograms, and the last ope Is any
exposure about 62.5 which is basically 75 micrograms.

The reference category in this calculation is the zero
microgram category. In other words, the children that
didn’t receive vaccines.

For each of these categories what is shown is a point
estimate and a 93%6 conficence intervais. Then these point
estimates are linked bv a continuous line 0 visualize a

potential trend.

For each category I have shown here the numbar of cases
for each categorv. Finally, this is a test for trend of these
findings, which I have done by taking the exposure as a
continuous variable. [t gives vou the 93% ccnfidence
intervals and the P valus for the finding.

For the overall categorv or neurologic devzlopmental
disorders, the point estimates of the categorized esiimates
suggsst potential trends. and the test for trends is also
statisticaﬂy significant above one, with a P value below
0.01. The way to interpret this point estimate which seems
verv low is as follows. That's an increase of .7% fer each

additional microgram of ethvimercury. For an example. if
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we wouldl go from zero to 50 micrograms of ethylmercury,
we would have to multiple these estimate by 30, so that
would give us an additional increase of about 35%, which
is pretty close to the point estimate for this category. Or
for the overall, we would have to multiple 75 micrograms
to .7 and that would give us about one and a half for the
relative risk.’

If anyone has questions on this graph I will take them now
because the next slides have similar slides and | think it is
important to understand what these graphs represent.

I'take it you are only counting out after three months then?

Absolutely.

If T remember your exposurs distribution, they were
in¢reasing not in actual micrograms, but in clumps because
of'the way the dose is applied. I wonder if it's aooronrizte
to follow this using micrograms versus those actual doses,
because you're iying o £t the modal where it acuuaily

isn’t quite getting the finalized projection.

[ think vou have 2 poini. I think one other point woulcd ze
to justdo it by 12.5 micrograms. [ have done tha: 22 - s

almost identical.

At what age were these behaviora! diagroses macs tacause

that’s a major issue?

Most of them siart from about two vears o:f iife and
depending on the specific outcome, I think [ have given
vou in the text vou have received, the mean age for anv or
these outcomes. You will see that it varies. | think the
speed, they are a bit vounger. The attention dericit
disorder, they are a bit older. But one thing is for surz,

there is certainly under-ascertainment of all o thess




————

because some of the children are just not old enough to be

diagnosed. So the crude incidence rates are probably much
lower than what you would expect because the cohort is
still very young.

Dr. Walker: Following .up on that, since you have a substantial part of
the cohort which hasn’t lived through the periods during
which these -diagnoses might be made most commonly, an

. elevate in association here could also simply represent a
bringing forward in time of a diagnosis associated with a
particular vaccination pattern. So something which would
have been censored now movss into your observation

period.
- Dr. Verstraeten: That’s absolutely true. [ canrot diferen s betwean
whether it’s an.overall increase or whether it's st bringing

it forward. I agree.

53 Dr. Rapin: How did they make these diagnoses? You tall ma thar
they’re coded in the database, but how were the diagnoses
mada?

Dr. Verstrzetan: What I am presenting 0 vou now is Jjust the rasuits of tha
automated data. That means [ den't know anvtiing about
how these diagnoses wers made at tiis point. What we wii]
present to you this afternoon is some of the results of the
chart abstractions. | think at that stage we are in a berer
position, at least for some of the outcomes. to 12l you how

they were diagnosed.

Dr. Davis: Just to follow up on that, even whan we get 1o that pot
what we are left with is sort of the real worldwica
distribution of diagrostic pattens. So nowhere today or
tomorrow will vou ever hear tha: an analvsis restricted to
chiidren that were carefullv examined in the
neuropsychiatric clinic. These ars kids who ar2 seen by

regular old pediatricians who migh: eventuallv gt referr
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to a speech pathologist or aitention deficit specialists, but
the original coding is a pediatrician or a family physician
who is making the diagnosis.

Just for the sake of the presentation, could I 2o on?
Because I see that we are going into questions about other
1ssues. ’

This graph shows you a similar result for attention deficit
disorder. One difference from the previous graph is that
here the reference category is older children that received
less than 37.5 micrograms of ethylmercury at thres months
of age. I did this because the numbers become so small
that the estimates almost explode for some of these
calculations. So for some of the disorders where the
numbers are small, I have collapsed these three bottom
categories and used that as a refersnca catzgory. For
attention deficit discrder we also have a suggestion of a
wend. The test for trends is borderline. not statisticallv

significant above one.
Go back one slide.

I'm sorry, we skipped one. This is he result for autism. in
which we don’t see much of a trand axz 2ot for 2 slight, but
not significant, increase for the h'gr est exposure. The
overall test for trend is statistically no significant.

Now for the speed delays, which is the largast singlz
disorder in this catzgorv of neurciogic deveiopmental
delays. The results are a suggestion of a trend with a small
dip. The overall test for trend is pighiy statisticaliv

significant above one.

[ just want to point out that none of the point estimates for

i "\
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for trend. To what extent is that an anomaly based on the

huge fact finding?

I think that is an important point that we will have o
consider later on.

Here we do have one, but that’s quite rare. What this
represents is the overall category of developmental delays,
of which I have excluded the speed delays because the
impression-we had was that some of the calculations were
driven by this speech group, which was making up about
half of this category. After excluding this speech group,
this trend is also apparent in this group and the test for
trend is also significant for this categorv excluding spesch.

This 1s an example where there is rather a suggestion of a
negative trend, however the test for that trend is not
significant. There is a decrease for the highest category for
cerebral palsy.

Fcrthe reneai disorders, there is aiso not much of a trend,
except for a slight decrease here for the highest categorv.

The overali west for trenc is non-significant, below one.

This shows vou the results for premature children for ths
entire category of neurologic developmental disorders.
What we see here is there is a very significant drop from
children that were not vaccinated to children that receives
the minimum amount of Thimercsal-containing vaccins.
After that there isn’t much of a trand. The overal! tast fo-

end, which [ think is in the text, is signiticantlv negativa.
That is driven by this finding hers. What happens here is
that these premature children which are at high risk of
having a disorder, or that is what we assume, are simplv
not being vaccinated and that resuits in an artificially high
estimate for this zero group. However, what is also
fier that we don't have much of =

I

Important to note is that
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trend happening there. That is one of the consistencies that
we will have to discuss later on.

Now some results of when we tried to assess exposure by
birth rates. We have birth rates for about 10% of the
children in_this cohort. That was done by linking the VSD
to the states Birth Certificate files. It is only available for
one HMO, for GToup Health Cooperative, and it is only for
about two-thirds of the children of that HMO.

What we have are the crude numbers again. Now [ have
divided the cumulative mercury level at three months of
age by birth rates. Then I have categorized that exposure
into different categories. I have tied to approximate
quantals as much as possible, while Xesping comparable-
categories. So it goes from zero to 14 because there are
very few children with zero. Then 15 to 17, 18 to 20, 21,
23 and then above 23. The numbers in each categorv are
coinparable. These are the number of gaces for the one
category and two of the major outcomes. Then the rates.
These are not adjusted for person time, it's just crude rates.
It’s just this number divided by this number which gives

you this percentage.

What [ have done for these two categeries in the category
of outcomes is first of all, I have.lookad at what is the
influence of birth rates on the outcome itself? What we se=
is that for attention deficit disorder, this is not significant.
Below one means the lower the birth rates, the more likely
to get the outcome which is what we wouid 2Xpect ior most

of these disorders.

For spe°cn that does not happen. Thisis a strange finding.
That the heavier babies in this cohor: are more likelv to
have the outcome, and that is statistically significant.
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For the overall category of developmental disorders, the
estimate is below one, but it’s not significant.

The next estimate I would like to point out is this one here.
What happens if we divide the cumulative exposure by the
birth rates? For attention’ deficit disorder, this estimate is
near or a little bit higher than the one we had for the
cumulative birth rate plain or not dividing by the birth rate.
So it doesn’t affect it very much and the confidence
intervals overlap one.

What happens for spesch, however, where this estimate for
cumulative mercury exposure was significantly above one,
it now goes below one. Although it's not significant, tha

significance disappears and the direction of the reiationship

becomes negative.

For the overall category of developmental disorders. we

where this estimate slightly increases and the significance
slightly increases also. However, we have to be careful in
comparing this estimate to the one where w= haven't

divided by 5irth rate because we have a differen: sozs So

v

~ <

It’s not beczuse it becomes somewhers around 7 o+ ¢ - LS
That means an increase. More Important wou.’ -z (ne

~

level of significance, which has only slightly increass.

Now a different aprroach. Instead of dividinz the
cumulative exposure by birth rate. is looking at the
cumulative 2xgosure ard stratifv tha analysis on birth rates
t0 see il that makes anv difference on our findings. [ have
stratified by cartegories of 230 grams of birth rates. What
happens if | do that the estimate, which I think before
stratification was about 007 or 008, is hardly affected.
Also for speech, after stratifving on birth rates, the estimate
is not very much affected. So we have two quite differan:

findings. If we stratifv on birth rara it hardly affzcis the
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esimate. If we divide by birth rates, it does affect the
effect and [ think we could have some interesting statistical
or biostatistical discussion about this phenomenon.

For the overall category, stratification doesn’t really affect
the estimate very much, and dividing gives you a similar
result if you take into account the different scales.

Now turning to the main limitations of this study. First of
all, there is potential misclassification of exposure. Frank
has mentioned that the hepatitis B birth dose can be missed
for some children. I have looked at details of that and that
is some of the additional analysis we could look at later on.

Thimerosal in haemophilus influenza vaccine originallv
were not shown, but we’ve been working together with
people from the FDA and they have used the lot numbers
that we have for each individual vaccine that is given. Wa
have the lot numbers and we have cent theee lot nombars 1o
the people at the FDA and so far they have told us that less
than 1% of the vaccines in our cohort, of the Hep vaccines
in our cohort are Thimerosal containing. Less than 1% are
Taimerosal containing, so everyining all the others are

Thimerosal free.

There is a difference in packages. If they are packaged in
vials with 10 doses, thev are Thimerosal containing. If
theyv are packaged in vials with one single dose. then they

are Thimerosal iree.

Most of the vaccine that was used in the study contained

Thimerosal.
Right, so it was muitiple dose vials. If it is single dose

vials, it is Thimerosal free and hardlv any of that was used

in this cohor=.

‘,;/ &
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The birth rate information, we only have this on less than
10% of the cohort, so that information is limited.

There is the issue of using ICD9 codes for the outcome and
someone already raised a concern about this.

(%Y

There is the issue of medical care utilization factors. One

. of the main worries or one of the biases that we are

particularly worried about is that the same parents that
bring their children for vaccination would be the same
parents that bring their children for assessment of potential
developmental disorders. That could drive the estimates
that we are seeing. There are a number of ways we have
been trying to look at this. and we can look at that in ths

following discussions.

>

I's not just the parents, but it's also the health care
providers. There is a potential thar-cerain health cara
providers use more hepatitis B at birth and would alea ho
more likely to diagnose some of the outcomes.

There is the issue that in the VSD we can only leck at dose

O

outcomes that coms to medical amention. Thers is n
routine scresning of children, so it is onlv if th2 mothers

bring their children for a problem that we will 5= anl= <o

pick it up.

Finally. for, some conditions w2 dicén’ have sufficien:
- 7

power. That is paruculariv trus for the rentai disorders.

We have very few cases in that caizzor. 50 our =ar is quite

o
Loy

low.

There is inconsistency of our findings among pramatura

infants. That is an important point.

There is the issue of excluding congenital and cerinaa!

disorders. That has raised some concerns.

13 T
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There is the question of variation and exposure. What does
it mean exactly if a child has a low exposure or a high
exposure? Basically because all vaccines have Thimerosal,
it is a difference in being on time with your vaccination
schedule. At three months of age some kids have received
more vacgines than others, so what we are looking at is
how well the children are following their prescribed

regimen of vaccinations.

Finally, and this may be the toughest one of all, how do we
know that it is a Thimerosal effect? Since all vaccines are
Thimerosal containing, how do we know that it’s not
something else in the vaccines such as aluminum or the

antigens?

In conclusion, the screening analysis suggesis a possible
association between certain neurologic developmenal
disorders. Namely Tics, attention deficit disorder, spesch
and language disorders and exposure to mercurv  from
Thimerosal containing vaccines before the age oI six
months. No such associztion was found for renal disorders.

Do vou have the data 1o show us of exzosurs at six mon:hs,
or so fathered, byv just saying thres months because it is »

nicer distribution?

Let me explain a little bit about how we struciured this,
We’ve presented this a couple of times and in the pas:
people have raised questions. We have done anaivses of
these questions. We have presented the whols tail anc tna
results of those analyses. We have found tha: i:
overwhelms evervbody. So what we have dacided to do is
Just do the regular abridged presentation, which he has just
finished, and as vou raise questions he will pull ourt of his
question and answer bank. If you hit on a question :that
someone else has already raised. he will prebably have tia
analysis. I trust that vou will not think of all the questions

4W<‘%
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that others have raised, but on the other hand vou will think
of new ones that we haven’t done already, so that’s what
they are getting ready to do. I think learning as you go may
be a better way to digest this information.

What I have for six months is only looking at the exposure
as a continunous variable. I have not reproduced this
graphs. Unfortunately that is quite a bit of work, but if that
is what you are asking I don’t have that. I just have the
continuous -variables and these results were in the text you
received. So basically what we are seeing is that for the
ones that we are particularly concerned about, the speech
and the overall category, these are also significant for
those. It is also significant for the language delay.

For some, like attention deficit disorder, it only becomes
significant at six months. For others like Tics, it looses the
significance by six months. However, one thing vou have
tovbear in mind. there is a high correlation herween the
exposure at thres months and six months of age, which is
what vou would expect. Once the children get their
vaccines early in the first three months of life, thev are also
more likely 1o get them earlier in the following three

montis.

[ have a slide with these correlation coefficients, bur it’s
probably not worthwhiie in looking at those figures
specifically. But what we see is thar the correlation is very
high between three and six months, but not as high betwesn
one and two or berazen two and three.  So [ would
conclude that once the chiidren are three months old, thev
are pretty much fixed in a high or a low categorv. Befors
that they can still change from a high to low categorv. Itis
not because they got their HepB in the first month that thev

will also get the other ones in the following months.

N
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But in fact by four months they may all be in the same

category?

They could be, but they are not. One of the main
differenceswis the hepatitis B. Whether they got it or not,
and those are already three doses. That’s 37.5. Although
you are right. There is pretty much two peaks and the
difference between the two is the hepatitis B. Besides that,
there is not such a wide distribution. ‘

I wanted to get back to the issue of medical care utilization
as a possible confounder. You told us about a week ago
that you were beginning to see some differences in the
second year in one of the HMOs in terms of the number of
office visits. Could you elaborate on that?

Let me show you a couple of slides on what we have been
trying to do. The first thing I looked at is the number of
visits these children have in the first vear of life dnring the
exposure time. | have divided them into two different
types of visits. Just a weil child clinic which has specific
ICDY codes, or any other visit including those well child
clinics. These are categories at thres months of 2g2. Then
I have looked at the different categories of exposure to
have an idea if there is a differsnce or not berween the
number of visits these children have and the different
exposure levels. What this suggests is that as you go up the
exposure levels. the number of well child visits increases,
which is not reallv surprising because mos: of the
vaccinations are given during those visits. However,
although not perfectly, but there is also a suggestion of an
increase, although it goes down hers and then back up for
the overall number of visits. so that is including a visit for

any problem the child has.

However, when [ adjust for these numbers, if [ put this in
the model as a co-variable or as stratified on it. it doesn't
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change the estimates anyhow. Ii doesp’t seem to make

much difference.

Dr. Stehr-Green: ' Essentially it seems to me you may be calling the same
variable, oz the same characteristic two different variables.

Dr. Verstraeten: That’s possible.

Dr. Stehr-Green: + One thing I thought you might do is if these kids have
siblings, you might take the average number of visits the
sibling had .and you could use that as a covariant. It can
still be correlated with the visits that your study subject
had, but it is not going to be calling the same characteristic

- two different things. There may also be other ways.

Dr. Verstraeten: Somebody has mentioned that befor e, what about siblings.
We could look at that, but uniortunzately I don’t think we
have the means in our automared dara to find out who is the

sibiing of who, so thar wouicn't ke possible using the
automated data, put that's definitelv a great idea.

Dr. Walker: ['m troubled bv this table. What veu are telling us is the
averzge child in these HMOs mas 2 ViSits in his first year
of lire? Or 10 to 12. Thar numbar iust seems a little large
10 me Ior an average numeer, and I am wondering what
you are counting as a visit and that jezds me also to ask you

what vou are counting as a diagnesis? I know these aren’t

claims databases. so it’s not th 2 Cla _-‘OSIS associatad with

every 1esi.

Dr. Versiraetan: You are right, these are diagnoses. thev are not visits. I'm
sorry. These are visits. Unless thav give them twice at the

same visit, these arz diagnoses.

Dr. Walker: So these are new diagnostic coces entered for a child, so a
child could have multiple at one visit?
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Dr. Stehr-Green: But those could include administration of vaccines, right?

Dr. Walker: Let me finish, please. So can you tell us the circumstances
" under which a code comes into the file? And you’'re
counting it.as an outcome. Maybe that’s specific to each of

the two HMOs.

Dr. Davis: + First I would argue that this is probably normal. Evep if
- they are visits, I would actually disagree with that this is
above, because numb}ér one, you get your discharge from
the hospital. .You ge"f your two week visit. You get your
two, four and six month visit. Your nine month visit and
your 12 month visit. Then you get your three colds in the
first year of life. I think that’s 11.

Dr. Walker: Well, that comes out to more than two by one month of life
and you're averaging less than two.

Dr. Davis: 't sorry, say that again. ' _

Dr. Walker: The question is what do these codes correspond to? Are
they a code given at the time of a visit with a health care
practitioner or can these codes appear In any other contaxt

and still get into vour file?

Dr. Davis: Yes, if they see an emergency room physician and [ think
for telephone calls we have some text sirings. I don’t think
they get coded, so I think it's actually medical care
utilization. They tend to be check box, so people would
check boxes and then that gets coded in 2 different manner
[ might say, so that’s how ths diagnosis itself makes it into

the automated file.

Dr. Walker: Now there ar= verv few of these diagnoses which would
actually result in only a single encounter and never again
be the case of medical care. T would think that vou could T —_—
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get a lot of noise out of this system by looking at pzople
who have had at least two visits with a particular code.

You are talking about particular outcomes?

-

Yes. -

That is something we will talk about later. Yes, we have
done that.

Why don’t. we show that slide now?
Where they have been diagnosed more than once?

On repeat visits for the same...

*

But I am not through with this medical care utilization, we

will come back to thar.

L

Now, for some of the outcomes, how many of these were
diagnosed more than once? Auiism, +0%, and there is a
differance between the two HMOs. Speech delay, 37% and
here it is higher ar Group Heaith than at Northem
California Kaiser. Attention defici disorder, again :he
other way around. bu: theyv are pretty much in the seme
ballpark. The proportion of the cases in which the outcome
has been diagnosed more than one. I think that was vour

question, correct?
Yes, have vou dons the analvsis for 22¢ch case?

Yes. It comes back on the discussion aiso this afiernoon of
the chart abstraction. For atiention deficit disorder, thz: is
the same estimate except that confidence intervals becomsa
wider. The number goes aown. For spesch delay, actuallv
the estimate slightly increases. This is at thres months 27
age, so this compares to the 1008.  The level of
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signiﬁcan‘c:e, I’m not sure how that is affected, but basically
it’s pretty much the same thing. And I can tel] you,
although I don’t have the figures in here, that for Tics there
are too few, so I couldn’t tell vou. For language delay it's
the same thing and for unspecified there are also too few
because I think there are very few that come back twice.
But basically for the ones where it was possible to do this,
it was confirmed.

Well, no, there is only two categories now in which you
have enough data. That doesn’t imply that the others are
good.

I’'m saying for the ones where it was possible to do this

analysis, it would confirm what we saw. Onp top of that, I~

could go up twice, three, four, five and it would just
increase the estimates basically, and that was only at Group
Health.

NOW going back to this medical care utilization, now I am
looking at the number of visits. Jusr plain, the number of
visits.  Not just the first year of life, because another
concern is that mavbe the children of nigher exposurs coma
back more regularly later and have a higher chance of
being captured later on. So what [ have tried 1o do Insizad
of giving you just these numbers, [ have made just plain
linear regression models of the eXposure and the number of

tWwo.

What we see is that at Group Health, that appears to be the
case. [ have divided it by vears of birth because [ think it is
imporiant to keep in mind that there are these temporaj
trends. So for the different vears of birth, at Group Health
there is this trend. Really that the children with higher

exposure are more likely to come back.




Dr. OQakas:

Now we :get into the problem of mixing outcomes and
confounding variables, because do thev come back because
they are sick or do they become sick because thev come
back many times? That becomes hard 1o differentiate.

At Northerp California Kaiser, that trend is hardly there. It
varies more around zero or it can even be negative for one

year. .

I don’t think we should look at the significance of these
numbers, but they just suggest thar the trend is there.

This is the same, but just for well child visits and we see
the same thing. That at Group Health there is a trend, that
highef exposure groups have more well child visits. AT
NCK that is not apparent.

These estimates are now using the number of wall child
VISIts In mV proportional hazard models inctead af La
mercury exposure, and we see that for both ADD and
speach deiay, those two are significantly linked. So the
more well child visits, the more likelv t0 be diagnosed.

This is again looking at the mercury, hur adjustinz for the
number of well child visits, and it doesn’t affect the
estimatss. But again we have the problem we had cefore,
that some of these variables now may be correlated and it’s

not obvious how that affects our estimates.

[ heoe this makes sense. Trving i acjust for thess number
of visits, but if this is very correlated to the exposurz. that's
not oovious if we can just do that. Anyiway. we went ahead

and did it and it doesn’t reallv affect the estimates.

So that correlation will be taken into account in vour

confidence intervais?
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I'm not sure I want to say something about that.

Correlations which are you are accounting for when you
control for confounding, so the fact of correlation is not by
itself destructive of this.

But at the same time if there is correlation, vou may not be
surprised that it doesn’t affect your estimates.

Well, it is true that if there is measurement error in either or
both of these, which there almost certainly is, then it
becomes less clear cut.

If vou could go back and have people k= a look at silde
11 in your original presentation. My question...

Before that, can I just finish up with the medical care
utilization and then we’ll gat to that? Just 10 aveid jumping
back and forth, if I can have the nevt slids on malisg i carz

utilization.

Something else we have tried to do. because we are
thicking medical care utiization could be a link 1o
socioecoromic status, and that could be anothar fact that ‘s
behind this, we have linked our data to 1990 census date,
and then trying to assign race and income to the children.
That is information that we don’t have in our automated

data. but we have been trving to do that by linking this. If

we do that. we sez this would be the racia] distribution of
our corerts with the majority being whitz and then the
second group would be Hispanic, followed bv Asians and

then tlacks and a verv few native Indians.

What [ looked at here is what is the mean cumulativa
exposure at three months for these different racial groups.
and they don’t differ verv much. The one that is different

is the native Indians. but there was only thres in this
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category. So amongst the others, there is not much

difference.

The outcome, however, can be linksd. [ saw that among
the white group, they were more likely 10 have some of the
outcomes .of neurodevelopmental delays, which also is
maybe not surprising. However, when ] put these racial
groups and stratify on it, it doesn’t affect the estimates.

Also if I look at the estimates only within this group, it is
also very close to the original estimara.

The next slide shows incoms. This would be housenold
income and I've categorized them as follows. Betwaan
S15,000, et cetera. Again, the mean cumulative mercurv
exposure does not differ berween thase groups, however,
there is one group that is predominating the whole cohorr.
And again when [ stratifv on these groups. 1t doesn’t affae:

S.

the estimates. at least for the significan: findin

Jle]

Thar is all for medical cara utliizatior. We couid return o

vour question.

g
—
Q
r—
<
D
P
2
i

John, before we get to that. On2 way thougt
whether medical care utiiizaiion might Se a peorentia!
confounder would be to look at other Qutcomes other than
renal and neurological to see if we sa= the same Xinc of

consistent trends. That might be usef:! hatpra wWe Jumsz o

the other topic.

One other thing I did. wha: would naozan i1 just look at a
few other outcomes tha: I don't think arz related ¢
Thimerosal. Am [ going t0 sez ths same ind of trends?
Maybe there is something in the catz that [ am el
understanding. So [ have selecied a number of outcomss.
First of all [ have selectad thras Ouilorr2s among ithe mos:

frequent  outcomes. unspecified coniunctivitis,  poas.
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Dr. Stehr-Grear:

Dr. Chen:

Dr. Stehr-Green:

infectious 'gastroenteritis and unspecified injury. These are
the number of cases for these three outcomes.
Unfortunately, I don’t have the mean age. | haven’t had
the time to redo this and I hadn’t written it down originally,
because I think it would be i Important to better understand
whether wg can compare these outcomes. On top of that,
we have selected two outcomes that we thought would be

-+ similar, also-prone to the bias that the effect that the child

has received that diagnosis somehow reflects parenta]
concern. That not any child with these will be taken to a
doctor. There is one code which is called worried well,
which specifically states that the parent came with the child
for a problem and the doctor said there was not problem.

The next one is flat feet, where we assumed there was a
ertain degree of parental concern nesded to bring a child
to the doctor for flat feet

This is the graph for conipnptioieiz To. same wpe of
graph with the €Xposure categorized at three months. What
happens is that here the zero group has a lower risk. It
appears as if this group is just not bei ng vaccinated and are
not coming 10 the HMO. After that it is pratty much a
straight line. Nothing much happers hers oncs the cnilc
gets any vaccine.

They are all elevated compared to the rafsrence category,
but the trend is righ: hera. Although tha: is significantiv
above one, that is 2 .1 risk. This is about only cne-ienth of

what we saw in the othears.

[ronicaily vou didn't show any of vour Thimerosal relatad
outcomes. Every exposure level above zero was skipped.

Good point.

- ——
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But the point vou are making is that there is a- artifact in

the blood category there.

That's one thing. This zero group has a problem. I think
this zero group is a mixture of children. Either thzy are too
sick to be_vaccinated and that is a problem tha: happens
with the prematures, or they just don’t come to the HMO.
They just get their vaccines somewhere else and then they
are also not diagnosed.

I might be very dense here, but they do get wwo polio

vaccines. -

Before the end of the first vear. That’s s, “vhen we
look at non-infectious diarrhea it is the same storv. It goes
up compared to the refersnce category, but after that there
is hardly any trend and the test for trend gives a2 same

result as the previous graph.

Now in a way this one is also interesting. This is “or injury
where actually the trend now is down. Tterz is a
ignificant downward trend suggesiing th:  rmors

w

Thimerosal, the less likely 10 be injured. I7 ome - ~ui- T

to expiain this, is that the same parents who a-= Itnoemeld

about having their children vaccinatag ar= aiso cozcemad
wrald

that their children don’t get injured. That they z-2 mors

caresful.

in. point estimates sugges: that none of --ose a-a

X
f1=]
£2

T n mmtiagae

Dl .o aies - ~ = el et
signilicantly diffzrent frem zerc. 50 [ think that's = rathe:

spuricus conclusion.
This graph is up and down. It doesn’: suggasi 2 same
trenc.

~

Do wz have vaccination rates for each ona of ihes: taings”

Aren’t they greater than 60%? You showad 1a t22in with
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the vaccination rate of all the children in the age modes is
greater than 90%, isn’t it?  You had included the
vaccination rates of who gets vaccinated. Was it low or
was 1t high?

I don’t knqw what the vaccination rate is.

»

. Since that is tremendous over time. Maybe Ned, do you

know the answer for NCK? At Group Health it was about
74% coverage by two Years of age for a whole definition of
what we are using today, but it went up to 91% very
quickly. Like within two or three vears after that, | don’t
think that is getting to what vou were asking though.

[ wanted to know if you were looking at these are parents
who are giving their children these vaccines or not? | don’t
know.

Maybe we could explore this auestion a little furthe-
because I think it is important. A couple of questions have
come up.  Actually Peggy’s original question about
exposure at six months of age also raises the same issue.
That is if you look at vour ¢iswribution of exposure that vou
showed in slide 11 on your original presentaticn. showing
the frequency of exposure for numbers of each of ths
individual categories, vou've got almost 2,500 kids that had
10 exposure. Zero exposurs o mercury. About an equal
number in the other two lower 2xposurs groups. This is at
three months of age at 12.3 and 23. Then of course vour

numbers go up by a factor 07 10 or graatar,

The comparisons here arz critical because the z270
exposure group is actually vour comparison group. and
since you're seeing trands in the daiz and it arpears o be
the trends that are bothering us the mosi. when vou ars

comparing daia in the higher exposure groups to the lower

o Darzonk Dntbrmntion w2
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€Xposure groups, these Jower EXposure groups at the
relatively small numbers become Very, very important.

My question is what is it about kids who get no
Thimerosal, but stil] get two does of polio vaccine by a
year of agg that’s different from kids who get exposure to
the usual numbers of doses that we would expect if they are
fully immunized by three months of age? My guess would
be that these kids who are getting the lowest exposures are
kids who are being im_inunized late. That’s the only way in
which they could get in the study. If they are getting their
polio vaccines at the same time thev are getting their DTP
vaccine. So they are being immunized, and it may not be
just the zero exposure kids. It may te those in the lower
€Xposure groups as well who might fit into that category as
well.  So there is something different about them. That
difference is probably very important.

Let me show vou some graphs. T lnoked ap st Nids 21
one year of age. How many of them were on time for their
vaccinaticss or not, so let me show vou.

While he ‘s gztiing thar out, the trend statistic 1sn’t reallv
being driven by that low dose groun. You'va have to lock
down to whers the numbers are, so when he gives you a
trend statistic it is really mostly averaged over the 37.5 1o
the 73, and the very dose ones are wetghted more heavijy
because thav are &Xireme, bur sul] the numoers are so
small. Thex are not much of the estimare.

That is the other comment [ wanted 1o make. When wa
have the trend estimate, we don’t have a refarenca

categoryv.

Originally [ had taken the high g€roup as a refsrenca
* e first time I showsd those results peopiz

fs

category, b

wers always trving to reven from below onz to ahove one.




and that ‘was so confusing, but then the graphs would go
down. It was pretty much the same results, but then |
decided to stick to these trend tests which I think are less
bias because they are not fixed on one reference category.
But if we.can look at this graph, what I looked ar is that
among these’ different categories at three months of age,
how many kids end up being on time by one year of age?

« The end of the first year? So they would have their
required pumber of DTP, HIB and polio, excluding
hepatitis B here. What we see is that once they are at 37.5,
almost all of them are vaccinated on time. The ones below
these three categoriés, they are still about 350% and
strangely enough this one was even iower. There are still
about 50% thar get their vaccines on time. There is anothar
50% that doesn’t get them on time and this is the one
probably to worrv about.

> ; PR D SN AU D ST . -
This is the same thing Imoluding nepauis B, zad nor

surpnisingly those figurss are increased a bit where there
are a higher number of children who do not get their
hepatitis B by the end of the first vear of life, or don’t get
their entire vaccination schedule bv the end of their first

vear of life.

Dr. Oakes: I'm missing something here. If they are gemning their
vaccinations on time in the upper part of this, why is there

any difference in the exposurss at al}?

Dr. Verstraeten:  There are several possisilities.  in this thev gat thair
vaccinations on time bv the end of the first vear of life. so
thev might have gotten it. not before thrae months, but after
three months. Then there is aiso a difference betwesen
DTP-HIB combirad or serarate. Tha: makes a difference

of 25 microgr_ms. That 1s something Phil will talk morz
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s taking as

This brings my level of concern even higher. It may nos be
an issue of confounding we are dealing with, it may be an
issue of bias.
vaccinated in the first three months of life, they are just

Whereas these kids who aren’t getuing

essentially dropping out. So not only are they not geuing
exposed ta. Thimerosal, they are not getting an opportunity
to be diagnosed with any of these other outcomes. Yet they

. are still in the cohort because they make their entrv criteria

of having two polio vaccines, but they are not having
enough visits to get either vaccinated and therefore
exposed, or to be seen and get diagnosed. So it seems to
me i1t may not be an.issue of confounding, but we hay

think about an issue of ascertainment bias.

It’s possible, but we are also not sure. We don’t k=ow wh
these children don’t have visits. Maybe thev could come,
but they don’t come for some reason.

i

Bt the question of why mav he imelavan: Tiee Izving th

{

may be what is driving some of vour observarions.

Theyv have visits. they are just delaved. They a2 geiting

visits because they are geting th2ir two doses of CClio latar

on and ulumatelv becoming fuliv immunizad.

But how would that explain the alternative diagnoses? The
trends we see there. That expianation would hava o O apzlv
to both the mercury plausible ouicomas as well a5 thoss
alternative.

You could address the criticism prewy easily and withous
much cost by simply truncating vour lowes: = :Dosurs
levels since vou don't have verv many Deople anvway, ard

vour reference group a tvpic

w
4]
=
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o
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Right. that is something Phii wili talk abous thi

L Dot intertnan




Dr. Mawle: I’m still on this same graph, with your differen: leveis of
exposure between 12.5 and 50, vou have two ‘different
ways of getting there. You can either get two doses of
hepatitis B, which presumably would occur at two different
levels, or you can get them all in one. Now ons of the
problems vou have with Thimerosal is you don’t know
what thar does to the actual blood levels of the body blood,
but presumably if you've got them spaced it would be
different than if you got them all at once. Did you analyze
them separately?

Dr. Verstraeten: I know, that raises the other issue. Exactly like what
you're saying, the timing of when they get this may also be
important and maybe this comparison is net perfect
because some of them got it at one month or two months,
and it’s pretry hard. What I have tred to do ; 1s like stratm
on what they got before that, but then you start mixing up
things. It becomes quite confusing.

Another possibility is giving it different weights depending
on when thev z=t it and the later ater oirth, e less welght
you give it, et cetera. There is differant Wavs to go about i,
but I think at 2 certain poin: it bezomes 2 Oit 100 compiax
or a bit too confusing, although vou czx stil] == 10 co etctd
But 10 sort of understand what's going on, it gers a =it 100
mixed up. In a way it’s possible t0 do that, bur tre
variation decreases a lot, too, if vou swart doing that and it
you start stratifving about what hacpened befors. abour

what happens afierwards, vou loose.

Dr. Mawle: [ was concerned. There's a big difference berween g2ing
them all at once and getting them svaced presumabiv ar
least a month apart, and when vou look ai the leveis we'rs
talking about, which is a chronic exXpesurs versus tha acus
exposure, those three categories ars nor comparaple. A;:
least they re prasumably not comparablz. And [ think tha: P
the NIH studies are supposed to be addressing seme of
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those 1ssues. but [ don’t think that at this point we can truly
say that all of vour 37.5 for instance are equivalen:.

I’'m not entirely convinced by the anaivses showing no
trend in thgse other diagnoses because for example, the
gastroenteritis and the conjunctivitis would be things that
you would think the parents would probably bring children
in for, whereas some of these developmental things,
particularly the more subtle ones, may not be. In other
words, a profound developmental, yes, but a subtle ope
perhaps less so. So it would seem, to me anyway, that to
rule out the issue of the ascertainment bias, one might need
to examine other kinds of diagnoses not thought to be
associated with Thimerosal and which mav be things that
parents may not tring people in for. So I think it’s a good
line of reasoning. but I'm not sure it’s been entirely put to

rest.

Could [ have slide 32. [ think thar addrescec thar cussicr.
I'm sorry. 51. I mentioned these other two diagnoses, the
flat feet and the worried well. I haven’t showed you the
results for those. What we have for those two are the
esumates. For the worried well and the flar feet. both of
them are non-siznificantly different from one. They ars

both below one. The finding is nor significant. That's at

one month and at three months of age.

The last categor:. maybe I will alk about this now becauss
it's good to be awarz of this. There is analvsis we hava
done wherz we compare the chiidren that zot DTP-HIB in
the combined vaccine or DTP-HIB separate, which is a
difference in exposure of 25 micrograms. But basically we
assume that these children are comparabls. Theyv get the
same number of antigens. They ge! the same number of
vaccines. Thew come pretty much at thz same time for
vaccinations. excapi that one gets the vaccine in one shot

and gets 23 micrograms less than the other childran. So
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when we do that, at least for these outcomes, wea see that
1t’s all rather centered around one and none of this is

significant.
If we do that for the other outcomes. .

Would that make it confounded by different HMOs? You
were talking about that back here where the HIB combmed
was used in one HMO.

Right, this analysis is limited to one HMO, not the other
one. Absolutely. Anyway, I think that was something in
the text that you have received. Does DTP-HIB combine
on separate analysis? The original test that was hzzdad 1o
the people.

The one they got in the mail?

Yeéah, the one they got in the mai! Rasically: whae s
found when we do that is that for mosi of the outcomes, or
for all of the outcomes, none of the estimsziag are
significant. Most of them are above one, but nons of the

findings are significan:. However, the powsr =7 :ipis
analvsis Is limited becauss it's dasically oni o A
calendar vear that it happens. Thar vaccines we-w 2ivEn,

Some kids got the combination vaccine or some ::ls gor

the vaccines separate.

However, ameng premarures. that becomes signifizant and
we get relative risks up t© two and thres, whereby (2 onas
who got more Thimerosal are at highar risk than the onas
who got the combination vaccine. so aceut 23 micrograms
less than Thimerosai. However, the number of chiidran in
this analysis is quite small and that resci: i quite seasitive

to small numbers.
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This issus of ascertainment biases is obviously something
of great concern. With regard to that there is a piece of
data [ haven’t seen yet that you may have looked at which
has to do with looking at the proportion of children by level
of mercury, exposure who remained in the HMO ar 18
months or_two years or three vears. At points in time at
which the cases would be ascertained. If there is no

- difference in the proportion, it gives you a higher level of

confidence that there is something there, whereas if they
don’t remain in the HMO it just exacerbates the concern
about ascertainment. Is that analysis condoned?

That has no meaning.

The analysis as it is set up takes that into account though
because people are censored at the point that they drop out
of the analysis, so basicallv at any given age in their life,
let’s say at two vears of age, vou are comparing peovle
who are put on the analvsis based on their a¥rogure
category, then they are followed up for the outcome and
then censcrad when they drop out. So we are not really

concerned about people who disenrol! from the HMO.

[ think mavbe what I should do is lust suggest 1o resiate 0
vour concern. Thev are sort of dropping out from healh
cars seeking behavior, but remaining in the HMO. Mayte

that’s what you are getting at.

The point that Dr. Davis makes about censoring is fina
except peoriz who arz at higher or lower risk ars mors

likely to be censored. then it's still a problem.

It does turn out thart the kids who are in the low group at
GHC actually leave the HMO faster than kids who wera In
the higher groups. at least in terms of disenrollment dates.
Now as 10 what thev'rz doing in terms of their medica] carz

betors that. that's not in question.




Dr. Stehr-Green:

Dr. Verstraeten:

Dr. Johnson:

Dr. Verstrastan:

Dr. Stehr-Gra=n:

5T

ceye

e Rovien o

PRI ET TN L2 TR TRNPN

B et SO

With reéard to ascertainment bias from a general
pediatrician’s point of view, the outcomes that have been
produced by this study, a neurodevelopmental and a
neurobehavioral outcome in children no older than five or
sIx years, g¢an be very dependent upon the concemn of the
parents. Particularly speed delay. There are parents that
will tolerate tremendous variations in speed and language
in the first three to four years and pediatricians rarely see
children or evaluate children speaking in their office to the
extent that they can make that diagnosis. So I think you
have a real bias in the interest of a parent to make this
diagnosis, and how you can use that in comparison to
Thimerosal levels, I don’t know. But I think it impacts on
your conclusion tremendously.

I agres. That's the main bias we have a problem with. The
only remark I awould liks to make is that we alwavs
assumed that concerned parenis would also have their
ceiléren more vaccinated. I am not sure if that ic
sometiing you can just assume, but that’s the underlying

assumption that we ars making.

There are a lot of questions remaining and I think wa'l]
have to decide during the iunch period how to d=al with
these. If we do not break now, we risk not having anv
lurch at all, so we have to start with that. We’ll te back at

two o'clock.

Thank vou Tom and also Bob Chen so defily managing the

slides.

[ did manage 10 find the siids I couldn't find before lunch,

we ['ll start the afternoon session with that one.

If vou can take your seats in the back please, 25 we ars

limitz¢ for time.
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Dr. Verstraeten: .. These are the risk estimates by comparing the DTP-HIB
separate o combined, which is a difference of 23
micrograms of ethylmercury and the combined with the
lower mercury content is the referencs group and these are
the findings.

[

As | mentioned before, almost all of them except for this
one are above one, however, none of them is statistically

. significant.

Dr. Rodewald: What kind of end are you talking about? How much...
Dr. Verstraeten: It would be about betwesn one-third and a half I

. apologize, I didn’t put that, but it’s anyvwhere betwesn one-
- third and a half off the total sample size. So sayv for speech
that would be, about 500, more or less.

‘ Dr. Rhodes: Tom, if vou look at it, is this limited to Norther
- Califomia?
Dr. Verstraeten: Absolutely, because in Group Health Gz didn't use the

combined vaccine, so it’s s onlv Northemn California.

Dr. Rhodes: The ends here can be verv confusing becavse of the wav
the models have bzen fitin a very strauilad fashion based

on month of birth.

The switch over from a separate DTP-EIB to 2 combined
HIB at NCK was done verv quicklv over ths course o

h
f

f}

o
I

o
f
/)
,

cata.

(o

coupie of months. or at leas: as i appears in
that when vou stratifyv by month of birh. vou essentiallv
throw away all those kics that occur pefore the swiich anc

3

all these kids that occur aﬁe: the switch has bes=

-
-

completed. although as has been said. thers are some
possible miscodings in kids who appear 10 have the wrong
version after the switch. So that thers ars sor: of twa

problems here. One is that vou may start with sav 1.000
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cases, but if only 100 of those occurred during the swich
you're working with 100 cases and not ] ,000, and if cases
occur after the switch, but they are miscoded, then they will
inappropriately enter into the analysis.

-

Dr. Sinks: Just interpret the relative risk again for me. Is that again
using the model of one microgram, a unit change of one
. microgram or what?

Dr. Verstraeten: No, this is the relative risk as you are used to seeing it. If
you are in one group compared to any other group, then
your risk is say for 313, it’s 1.5 and it’s not by micrograms
of mercury, no.

Yes, the difference is 25 micrograms, but it’s not divided
by the micro...yes please.

Dr. Guess: I just wanted to clarifv the question that Phil raised. Am | /f%
to“infer then that the sampie size is restricted to the children

)

who were getting both vaccines durncr the time period
when both were being used, anc it doesn': inciude the
people when it was all combined or all non-combined? Am

['understanding that correctlv?

Dr Verstrazien: Well, actually it was including all of them, but the wav tha
model works, the way that it’s stratified on month of birth.
there isn’t much that can be compared in any of the other
months, so those weren’t. wasn’t verv much to them.

Dr. Guess: Okay. [ understand. Yes, thanks.

Dr. Brent: ['would like to go back to the design with ragard 1o the
pharmacokinetics. The fact is that in the introduction i
really is unclear as to whether this is a water soluble form
or whether it’s organic. In other words they sav thar |
don’t know whether it’s on to the othar. but the Doine is thar f»}_\
if vou adminisier these doses over (he period of an interval
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of weeks, we don’t have any evidence that the ievel is
nsing. In other words, if the €xposure is changing. If the
half live is like two weeks or 14 days or 18 days, by the
time they get the next injection you're back to the
background level. So that the whole idea that you have
successive _increases in exposure may not be true. The fact
is that six months the blood level of mercury may be
exactly the same as it was after the first dose. So that all
those calculations of adding up the doses, if you have 62.5
micrograms of mercury, may not be true.

The second thing is, when you talk about neuro-behavioral
effects, you're talking about what we all deterministic
effects.  They are thresholds. I don’t know about
ethyimercurv, but methyvimercury, the threshold for neuro-
behavioral effects in like the rhesus monkey and in many
animal species is wav above the exposures that thase
o infants are receiving. It’s in milligrams per kilogram. not
' micrograms per kilogram. So all these levels. whether
there is a dose response curve or not, may be below the
threshold for producirg any neuro-behavioral effects. So I
think it would be very important to get the
pharmacokinetics out of the wav to find our what are the
blood levels or the tissue levels of the ethylmercury in the

infants over this six months period.
You know, all these czaiculations, statistics and re-analvsis,
Very easy 1o Inaroral.

Dr. Versiraeten: Thank vou. [ think tc answer the firs: part. what we have
been saving is that this is the cumulative amount that these
children have received. That does mean that at thres
months that would be ralated to their blood levels or hair
leveis or whatever. That this accumulates in the blood.

That’s not what we've ba=n sayving.
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All we hallve been saying is that this is the amount thav
received.  We know that's true. If that amount is
accumulated in the tissue or in the blood, that we are nox
aware of. And as you are saying, as long as we don’t havs
the pharmacokinetics at mercury, there is no way we can
assume ong way or the other. So we can only work with
what we have which is the amount that they have recejved.

Dr. Brent: . Because the most important thing with the bloloomal effect
is the dose that the central nervous system or the
developing cells are receiving. If you never raise the dose
and the dose is always below the threshold, then vou don’:
have a biological effect even possible.

Dr. Verstraeten: Right, but at this point thers is noth ing we can say abour
the actual dose.

Dr. Weil: Bob, you are assuming a threshold. The hypothesis here

sounds like it's an exposure dependent relateld dess

related, and you don’t know whar is below the threshold

you are referring to, which was an anima] derived one.

Fa

Dr Brant There are two kinds ok

efizcs from  aso-called
toxicological viewpoint. Ore is calla¢ a stechastic effac:,
where the dose goes to0 zero. In oths- words there is no
dose that presents no risk. And the second Is the so-called
toxicological S-shaped curve where the dose is S-shaped,
and when you get down to 2 certain leve [ the effect is no

different than the controls.

The only diseases that have a stochastic effect whers the
dose goes to zero are those diseases that can produce by
changing a single cell. and those ar= malignancies and
genetic disease. Those are the only two diseases that have
a rsx from let’s sav a rutagenic exzosure that goes 1o
zero. Everything else has a threshoid because it is a muli.

celivlar phenomenon.  You canno: produce  learning

NN Peview of Vacsine Sater Datadink Doy <

}?




Dr. Verstraeten:

Dr. Welii:
7

Dr. Brent:

SN o Vacaine

disability by changing ons neuron developing, or autism bv

changing one cell in the cerebra] cortex. It's a muli-

cellular phenomenon. Therefore it has to have a threshold.

I don’t knpw what that threshold Is, but based on the
methylmercury data it is far above any dose that we are
presenting to infants in these studies.

Two issues. First of all, like you say the threshold is
established from methylmercury. I think we should avoid a
discussion of how do we compare methylmercury 1o
ethylmercury. I think that would take us very far.

Secondly, we are talking about biologic plausibility, and I
would ask that we reserve that for later on when we have
the appropriate time to discuss those issues.

I think what vou are saying is in terms of chronic exposurs.
I think the other alternative scenario is that this is reneatad
acute exposures, and like many repeated acute exposures, iy
vou consider 2 dose ¢f 23 micrograms on one day, then you
are above threshold. At least we think vou are. and then

vou do that over anc over 1o a series of nevrons wnerz inz
toxic effect may be the same set of neurons or the samz <=
of neurologic processes. it is conceivapje that thz mo:e

mercury vou gzt the more effect vou are going to g=-.

For every dose vou give, it’s gonna ge: above the thrashoiz.
because what it is. below the threshoid the recuperatva

powers of the tissue enabies not o r2scond ina negain2

way. You have 1o be careful if vou X22p forzeming abou:

the importancs of dose. [ don't care whether vou give i
one ume or four injections over a perioc of six months. [:'s

whether the level below the des2 that affects iy

development of the central nervous svstem. thev're ne:

going 0 have an effect.
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Dr. Verstraeten: Excuse me, I understand all this, we've only got 13 more
minutes to have the discussion.

Dr. Johnson: ~ Yes, let’s hold this. Just put it aside for a while and we’]]
come back to it.

Dr. Verstraeten: There is just a number of slides I would like to show
because I think they have their own importance.

Next slide, please. I mentioned at a point that it’s very hard
for us to differentiate whether it is Thimerosal effect or
anything else.

o

What I have done here, I am put into the model instead of
mercury, a number of antigens that the childrer received,
and what do we get? Not surprisingly, we get verv similar
estimates as what we got for Thimerosal because everv
vaccine put in the equation has Thimerosal. So for speech

and the other cnes maybe it's not so significant, bur for the
overall group it is also significant. So thar is very difficult

to distinguish.

Hers we have the same thing, bu: instead of number of
antigens, number of shots. Just the number of vaccinations
given to a child, which is also for nezriv all of them

significantly related.

Dr. Mvers: Tom. just on the number of antigens, did vou acdd in the
other antigens that were drepped at the beginning?

Dr. Verstraeten: Yes. [ added polio which was basicaliv tne one that was

missing. It doesn’t change, no.

Dr. Guess: What are the units here?

v,

Dr. Verstraeten: The number of antigens. S
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: Dr. Guess: So this essentially in a 7% risk par anugen, and an antigen

is like in DPT you’ve got three antigens.

Dr. Verstraeten: " Correct.

-

-

Dr. Egan: Could you do this calculation for aluminum?
Dr. Verstraeten: . I did it for aliminum. Actually that was the last thing I did
last night before I left the office. I just did it for NCK
because for Group Health it would have been more difficult
to program. Actually the results wers almost identical to
ethylmercury because the amount of aluminum goes along
almost exactly with the mercurv ore. There is one vaccine,
- HibTITER, that doesn't have aluminum, but then if they
- get a HibTITER, they g2t 2 DTP zand the DTP has
aluminum. So they are aimos: id=ntical.

Dr. Egan: You were doing these as the number of antigens, not as the
number of shots? Becauss the morz shows. the more

Thimerosal.

Dr. Versiraeten: Yes, [ did both, number of antigens. number of shots. Tha
first slide was the numbzsr of antigars. the z2c0nd was (he

number of shots.

Dr. Egan: So in other words, some of the children ars missing their

~

vaccines then? Or at leas: for that tima period.
Dr. Versiraeten: Yes. which is the same as bercra.

Dr. Sinks: Absolutely there is a iot of correiztion or co-itnzarizy
between this analvsis and vour primary analvsis with
mercury, but in terms of evaluating the confounding, it
would be nice to see what hapzens with the risk astimate in
the model that's showing these things. so vou can actually

i see 1s it blowing up on vou. What is zctually happening.
| How co-linear are thev.
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Mr. Verstraeten:

Dr. Sinks:

Dr. Verstraeten:

It is not sdrprising at all that we are seging this. The size of
the relative risk is obviously different because vou arz
looking at different units and YOou can’t compare one
microgram of mercury versus one antigen. But it would be
nice to see in a model both of these values, the relative risk
at the same time.

My guess is that what is happening, I wouldn’t expect both
of them to remain statistically significant.

You mean if T put both at the same time? I didn’t trv that.
Oh, okay, you didn’t have them in the same model.

No, these are separate. Absolutelv. No, I just showed *his
to illustrate that with this data it is pretty impossible 1o

differentiate.

The oniy option we have is the DTP-HIB combined or
Séparaie.  [nat i1s the only one where the aluminum is
identical, the number of antigans is identical. Gnlyv

mercury is different at that point.

Then the last slidz [ wanted 1o show, thers was a guasiion
OI II therz was any wav rom this data that w2 couid
estimats what would happen in the furure if thers is
Thimerosal-frez HepB and Thimerosal-free haemopnilus
influenza vaccine and only DTP has Thimerosal.

What [ tried to do is [ ook out of the cohor those children
that increased their Thimerosal amounts by 23 micrograms
between one and three months of age. which is when thev
have already rescaived the HepE and when thev have
received their DTP and Hib. Those are the estimates rignt
here. So those arz the children that between one and thres

months of age. thev have increass¢ their mercury amoun:

Coatehina Indaennaion A sl -

e me c—

—

i,




Dr. Staub:

Dr. Verstraeten:

Dr. Stauh:

a8 Review al Vacoine Nadi

[BREGIN

Lt . . N .
by 25 micrograms, which is what would happen if DTP
would be the only vaccine with Thimerosal.

None of these estimates are significant, however, the
sample size has gone down quite a bit. I'm sorry, I don't
have the numbers here but they are around 100 to 200.
They are not very high.

The second ¢olumn would be the same scenario, but now at
six months. Assuming they have received two additional
DTPs, so between three and six months of age they have
increased their ethylmercurv amounts by 50 micrograms.
If T do in this current cohort with all its limitations, because
there is also the HepB that exists in this cohort, I can’t
really take it out. It is significant for this one disorder
which is language delay and it is quite high. Togsather with
that, speech or language delav which is a combination of
these two disorders, also becomes significant,

«

Tne overall group is bordeﬂine. not significant. Basically
what cne could say, if vou can assume that this is a valid
analysis, it doesn’t give vou complete securitv. I mean

there 1s still a problem at this level.

I am a little confused. In this analvsis these chiidrea would
not have received a hepatitis-B at birth dose. is that

correct?

They can have received. I have done it irrespectively of

whether or not thev have recaives thar.

So I guess I will ask my quastion that I ralked 10 vou about
before lunch, which was in the prs-reads that vou sen! us
there was a table which had vour staustically significant
results in ir, and language and speech defay were
significant at one morth of age anc =s enually carriag thar

significance through the rest of the a nalvses.
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And then Iyour graph that shows the relative risk Increasing
in speech delay actually has a dip at 25 micrograms. When
I saw your slide 11, vaccines contributing to mercurv
distribution at three months, the scenario for 23
micrograms, actually 75% of that group does not get a
Hepatitis-B dose at birth, and 25% does. I guess | just
wanted to make that comment that it appears to me as
though more work needs to be done on the Hepatitis-B
. dose at birth scenario. '

Dr. Verstraeten: I don’t know if people managed to follow that because we
discussed this before lunch.

What happens in the graph for speech discrder is that you
have sort of a dip in the third category of 25 micrograms,
which is something we were rather puzzled about. Ope
possible explanation would be that in this 25 microgram,
the majority of those children received the DTP-HIR

combined and received no Eeparitis-B. so they ware a linla
bit at a lower risk becauss they didn’t received that
Hepatitis-B in the first thres months, also in the first month,
and that would be a possible explanarion.

However, some of the analvsis at thrz2 months. | nave done
them stratified on whether or not these chiidren recerved
hepatitis-B in the first month. For some of the ouicomes,
this relationship still persists. Meaning that vou cannot

explain it entirelv by the heoatitis-B ef2c: in -he first

%]

month. Also what Phil will sav. it"s not depenczn: on thi
hepatitis-B, so vou can’t extirelv biame the whols ‘hing on
the hepautis-B in the first monrh.

Dr. Jonnston: I'wanted to go back 1o power point 18, it's pags 9 on the
hand out we got this moming. Whyv is thers such 2
difference between the Group Hezith Coop and the
Northern California Kaiser? Ewvan 2: no injeclion or ng T

cumulative mercurv exposure. thers in speech delav thers
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is almost a doubling almost al] (he way through. Whar's
the explanation? It is listed as 18§.

For the rates.

L3

The difference in rates.

I don’t know, I'm not sure. Why the incidenc: rate for
speech delay is so much higher at Group Health as
compared to Northern California Kaiser.

If they are doubled all the way through the extent of the
exposures.

Ore thing that Bob just mentioned is that at Group Health
ey have their own referral center for speech and learning
disabilities, and it seems that sort of facilitates the General
Practitioner or the Pediatricians 10 more easily refer the
children because it is within the HMO and it js orobablyv
taken care of. So that might be one reasop why more of
these kids are picked up. That is cna hypothesis. [ don't
know if the people at NCK want 10 say something. Ned?

Ned Lewis, NCK. That's right. and aiso the speach therapy

1S not coverad.

So that is one hypothesis. It appears not be coverad a:

Northern California Kaiser.

But it makes vou a litzle worried abou: the encreint? The

outcome? When it is so differant from location 10 location.

Right. Also what we are doing morz and mors is th=
analysis separate for each HMO because we sort of reaiized

that we can’t compare those two.
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I am wondering if it is feasible o stratuify the analyses oy
pediatrician? By diagnosing pediatrician?

We haven’t been able to do that. One thing that Phil is also
going to mention is stratification by health facility at least,
and that we can do only for NCK because we know at each
facility a diagnosis was made, and that also plays a role.
Then of course there is still the level of the pediatrician
which we haven’t been able to reach. '

Is that a feasibility problem, a data problem or a conceprual

problem?

I’m not sure, Frank, if you have an idea on that or warnt T
comment on that. Any or all fzasible or if you have an jdez
about that? '
.

I think at NCK I was able to assign a sort of usual clinic to
most of the kids. [ think going bevond that is realiv
impossible at the level of data we have now. I'm not even
sure whether in these clinics if thars is the patiem of in2
same pediatrician sesing the same kid over and over or
whather it is jusi“who is availabie. and I'm not sure acw

that goes at Group Health or NCK.

I wanted to know if the endpoint, this diagnosis o7
language disorder, autism, Tics or whatever. was it dona
just once? I mean. to enter vour statistic. if the kid had thar
diagnosis once at whatever age he's in for that diagnosis”

How does it work? [ don’s undersiznd.

The main bulk of the results I have shown VOU IS Jusi onca.
However, we have done it specifically for the onas that
were diagnosed more than once. That is one table | have
shown vou, but only for a few outcomes have we done that.

And also it onlv works for thosz that have cuire high
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numbers because it is onlv like Jass that half that comes
back or are diagnosed twice. But in general it is onlv once.

[ want to actually start off my talk in a little unusual
fashion and acknowledge the amazing amount of work
Tom Verstraeten has done. I am not sure if people realize
that this has.besn sort of a full time occupation. This is
really a remarkable piece of investigative and analytic work
that Tom has done, with help from others certainly.

That said, I am going to talk today and try to address at
least one of the concerns people have. Which is that so far
all of the analyses done to date have beep based on the
automated codes and yes, we have used different slices of
the automated coded, but wa zre still using the automated

cocas.

So in fact we, over the last three weeks, have done a chart
review of over 1,000 charts at Northem California Kaiser
anc zt Group Health, specificallv looking at children with
speech delay, autism and artention deficir disorder, to wv
and answer this particular Question. Which is how good -
are the automated codes? And then speciiicaliy are they all
similarly accurat2? That is, is speech calav automartad code
as goed as auism? s it as good 25 amention deficit

disordar?

Then further on. does accuracy differ between institutions?
How czn we use this information in terms of caildren being
referTac 1o specialists and speech theraov? And what kind
can we assign 10 the hisiory of past and present

[

outis madia. and the role o7 other conditions in how weif is

he use of automatad codes.

~—

Then a: the verv end [ am going to show vou some brief

cata where we have actuallv. or Tom. has acteallv redone

the entire analvsss that vou have just se2n using only cases
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that were verified as being “real cases” and using differen:

definitions of real.

There is at least an hour’s presentation here and I know |
have 15 mijputes, so I am going to go through this rather
rapidly.
When we look at speech delay in particular, we find that,
believe it or not, some times it is not even mentioned i 1n the
chart and this is just a recurrent theme. It is not coming as
new to those of you who have done chart review. Of the
577 cases of speech delay, we found it mentioned in the
chart 560 times, or 97%. Of the entire group, 91% were
referred to a specialist, so 91% of evervbody who had an
automated diagnosis of speech delay actually was referred
to a speech specialist, and of the original group 73% were
confirmed as having a speech delay by a speech specialisr,
en a smaller percentage were referred for speech
wisrapy.
There is 2 gueston we will ses iater on, but for this
diagnosis at leas:, spesch delay being mentioned in the
chart does not var betwean HMO:s.

[n terms of the zroportion thar gers referred 1o the specialist
as we saw previously, at Group Health there seems 1o a
slightl increased rate of children who are referred to a
specialist, and again even though this is a smzl] difierencs
It is probably related to the fact of tha €asy avallability of a
language pathology center that is spzcially dasigned to take

carz of thase children

Of those thar ars confirmed by a specialisi. this is the
original numbsr we started out with, but a higher
proportion are confirmed by a specialist at Group Health
than at NCK. And as Tom, Frank and I found a; Group
Health. when vou were referred 10 a specialisi it was almost
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a done deal that you were almos: in fac: conflrmed by this

specialist.

You will see that there was a much higher proportion of
children at. Group Health who are referred for speech
therapy than at Northern California Kaiser, and these of
course relate primarily to coverage issue.

Now in terms of a search for pre-disposing factors, this is
actually going. to be important in what I will talk about
tomorrow, but I will mention it today and put a little seed
in your mind. Which is that serous and chronic otitis
media, by history being mentioned by the pediarician or
the specialist, was present 38% of the time. It was shohtlv
more present among Northern California Kaiser patients
than at Group Health Cooperative.

Serous otitis media or chronic otitis madiz being actually
present at the time of the first visiz was present less than
5% of the time among these chiidren. and only 4% of the
children actually had a hearing Ios ihat was tesiad and
confirmed, either at the present time or in the past time.

This again speaks to an issue [ will raisa lcmorrow. but it
was interesting to us how ofi2n other possitiz  pra-
disposing factors for spesch delay were present and
recognizable on the charr. Bilingral language in the

household. mental retardation. atiantion dasicit disorder,

- developmental delay or other developmen:al! diszrilities,

overall aprroximately ons ou: of four chiiiran who hac

speech delay had one of these pra-disposing fzctors. And
of course simplx the prasence of one of thess ore-disposing
factors should not lead us to auripute the spesch daiav 1o
the pre-disposing factor. Iz actualiy is all tizd up with tha
relationship betwesn the pre-disposing factor and the

speech delay its2!f,

Dambinkintormaag a3
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In terms o‘f autism, there was a code and the codz occurred
120 times and autism was mentioned in the chart 92% of
the time. It was actually coded. Of these 110 that were
mentioned, 105 in fact were referred to a specialist. [ have
a feeling the reason that they were not all referred simply
refers to the fact that some people were probably censored
from the data set before they could be referred or they
disenrolled and enrolled in a different health care plan. Of

« these 105 that were referred to a specialist, 99 were
confirmed by a specialist and 6 had some other diagnosis. I
imagine that would be suspicious for autism, but in fact
turned out to be something else.

There were really fairly limited differences between the
two sites in terms of the predictive value of the aurism
diagnosis. When it was mentionsd in the chart, around
90% of the time it was found in the charz at both sitas.

At Group Health Cooperative, whan we saw a patient who
had autism mentioned, 92% of the time ey were in fact
referred and very similariv at Nosham California Kaiser.
Note the very small number here, so it would be one more
or less case would actualiv affec: this perceniags point by

eight percentage points, so [ consicer these equivalent.

In terms of confirmation Dy a specialist. again 9295 of the
patients at Group Health and 81% of the patients at
Northern California Kaiser had the diagnosis of autism

confirmed by a specialist.

Now [ think we g2t into somewhat differsn: findings.
which are attention deficit disorder and azention deficit
hyperactivity disorder. [ don't think the findings herz, the
fact that they diverge from the previous two diagnoses. is
in fact going to surprise an_vbodj.'. ADD was coded 348

S

times. and in fact we onlv found it 249 times. 72°% of the

time, which was somewhas less than we had previousiv. I
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was referred to a specialist quite a bit less, 49% o: the tms,
and was confirmed by a specialist even less, 31% of the
time. So the predictive value of these codes is oniv 31%.

Our ability to find ADD if it was coded was similar
between sites. But in fact, being referred to a specialist
really diverged. Marty, you probably know about this.
Who is the specialist at Group Health? We have somebody
who has in essence devoted his entire life to the treatment
of ADD and I thought he worked with you on the practice
parameter for ADD.

They do have a center for it.

And that’s what I'm getting at hers. They acmally have a
enter for the diagnosis and treatmsnt of ADD and ADHD
and I must say being a pediatrician 10% of my ume, it
would be a joy to have a center where vou can easilv send
children for the proper diagnosis and care and this is not
avaiiabie at Northern California Kaiser, and probably

accounts for the difference in predictive valus of this

particular diagnosis.

The diagnosis is confirmed more frequentiv a Group

Health, probably using some standardizad criteriz.

Just to wrap up this section on the confimmation of
automated diagnosis, how good are the automarad codss? |
would say for autism. the predictive value of an zutomatad

00C. using mv

code is 81% and I rate that as very

aQ

completely subjective rating code tha: I came up with last
night. It's good for speech dzlav, with a predictive value of
73%. And it is alse poor to fair, that is if ADD is in fac:
coded. vou onlv have a 31% chanc= of finding a confirmed
diagnosis of ADD or ADHD in the medical record.




.

Does the accuracy of these codes differ betwesn the
institutions? [ must say that I did not find any consistani
differences, although one can make an argument that the
accuracy may differ for ADD, ADHD and probably ralates
to center differences or the availabilitv of specific centers
and perhaps reimbursement practices.

- I think I am just simply going to specify that. To my take,
the speech delay attributed to hearing loss or otitis media
problems, by our chart review we found on 4.2% of
children whose speech delay was directly attributed by
some medical examiner to hearing loss or otitis medis
problems in the past. I wouid have 10 say that the medical
record review is of tenuous value for this purpose and
simply not worth it to go after this particular historicz!

facet.

]

Now vou are probabiv all wondering we did this meadicai

record review, Now are we going 1o use the results? Weil.
in fact we have replicated the anaivses. Let me walk vou
through it because there is'zTot of dasz packad on two or
three slides.

This is the relative risk for speech delay per microgram of

exposurs. S0 we are back to that unmit or mairic of
exposure. This is all cases with the rejoinder tha: Dr.
Rapin mentioned. This is now the relative rick for al} cases
of speech delay, where the cases had to be seen at Jeas:
twice. So it is not the ones thai came in, thar wers

evaluated and were felt not ic be spe=ch delav.

Per microgram of exrosure by onz month of age, 2
relative risk was 1.018 with the confidence interveal as

shown hers.

Now one might imagine that would lust disacpear once we A

actually confirmed these diagnoses from chart review. bur

Saentilic Roview o1 Vaccine Saiety Dbk informaton
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in fact it did not. You ses if the diagnosis was mentioned
in the chart, the relative risk increases ever so shightly. I'm
not going to get into an argument of whether that is a true
Increase or not. As a matter of fact it did not disappear.

In terms of when we cut it a little finer and insisted that al]
patients had-to be referred 1o a specialist or had to be
confirmed to a specialist, in fact the relative risk was down
1.026 with confidence intervals of slightly tighter than seen
originally. 'Which is actually kind of Interesting because
the power fell somewhat. The power fell actually about by
34% here, so the fact that the confidence intervals tightens
up a linie bit in the face of a fallen power is a litle

inter: CSUIIO

When we look at exposure by thres months of age, again
using the prior definition of all cases, relative risk of 1.013

and if we limit it to children whose diagnosis is mentionad
{1°ne chart, children who are rererred to a soecialist or
calidren who were confirmed by a specialist. the relative
risk stavs about the same, with z relative risk of . Olo
among children who we were measuring the exvosure at

iarze months of age and whose diagnosis werz coniirmas
cva spwu.lm. with a confidence inzerval of 1,004 © "o
Now this other information that we collected. Azamowe

are Just comparing it to the sitandard hers.

~
w3
u

IT we are looking at the exposurs at one month o ags.

~

diagnosis of speech delav was in fac © mention2d in

'

chart. We've excluded those children where th2 speech
czlay was attributed to a past historv of chronic serou
ciitis or chronic otitis media. and we have exciudad all

those children who had mental retardation. oilingua
family. attention deficit disorder and other coniributing

concitions. The relative risk in fac: i incrzases 1023 with a

confidencs interval as shown.
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If we limit it to children where tha diagnosis was
mentioned in the chart and we excluded any children with
past otitis media, where the hearing loss was not attributed
to the past otitis media. It’s just children with a history of
past otitis median, the relative risk is similar to what was
seen just previously.

Now we are getting finer. If we eliminate the children
confirmed By specialist, excluding those whose speech
delay is attributed to past chronic otitis media and we are
also excluding children who have other contributing
conditions. The relative risk is now 1. 031, confidence
interval as shown. And if we are limiting it to the even
smaller group of children that are confirmed by a specialist,
and excluding any children with a rast history of frequent
otitis media, the relative risk is 1.029. Note that this for
exposure at one month of age.

New we are going 10 00K at chiidren whosa exposure is at
tires monins of age. So exposurs at three months of age
again is all cases where spaach Zzlay was sesn at least
twice. ['m sure vou have ail caught on, so I'm not going to
belaber this, but vou can se2 ir. 7ac: tha: T think we can sav
the relative risk certainlv does no: Gisappear anc doesn’t

vary much.

Now with autism, if we limit it 10 children with exposure a
either one month or three months of ags. and casss of
autism that were seen at least twics. thera is a relative risk
that is no different than one and tha: is r2piicatad whether
we limit it to children with a diagrosis mentionaZ in the
chart where the child was referred 10 a specialist. or the
child was confirmed by a specialisi. We se2 no difference
from one. If we look at childran whers visits werz mors

than twice and where the diagnosis was mentioned in the

chart. referred to a specialist or confirmad tv a specialist. |

tune
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don’t see any evidence that thers is a departure from a

relative risk of one.

And now on to the final slide where we look at attention
deficit disqrder, attention hyperactivity disorder. Looking
now at exposure of one month of age. If we look at alj
cases where.they were seen for ADD at least twice, the
relative risk.’is 1.006 with wide confidence intervals that

include one.

Restricting it now to cases where the diagnosis was in fact
mentioned in the chart, relative risk is still close to one.
Referred to a speciaiist, relative risk of 1.007 and where a
diagnosis of ADD was confirmed bv a specialist, again
1.01 with confidence intervals somewhar wiga. Today at

least, and including one.

Where we look at exposure at three months of age, looking
at-ail cases, reiative risk of 1.008 and now with a
confidence intervai that skirts significance of 1.000, with
an uprer limit of 1.014. When the dlagacsis is mentioned
in the chart, it is about the same. When we limit it to

childrer who are referrsd 10 a speciziisi. or confirmad by a

[92]

specialist here ir particuier, the relative risk is 1.021 with

confidence intervals now that exclucs one.

One might sav that thesa ars eight reiative risk calcuiations.
however. thev are cerainly not indepandent, so I'm not
sure that multiple tesiing actuailv holds in this particular

case.

So [ am going 10 wrap up. I'm ne: sure thar we shouid
actually have questions richt now. Mavbe one or two, bur |
think this would lead kbes: right into Phil's discussior.
unless there is some burning questions that simplv can't

walt.
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Dr. Verstraeten:

Dr. Davis:

Dr. Cordero:

Dr. Davis:

Dr. Stein:

Dr. Davis:

Dr. Mvers:

Dr. Sinks:
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Just something vou ought to mention. This condition of
having been mentioned at least twice only applies 1o
speech, not for ADD or autism.

Thank you,] did not understand that.

Just a clarification on the autism, did vou find in the record
review any evidence of regression or was that possxb1°
get out of the records?

There were only 13 cases of autism and I looked at a good
number of those. I was actually looking for that out of
curiosity. I don't recall any cases that I ran across, and I
don’t know if Frank or Tom, I don’t think so. We had
Chart abstractors de the review at NCK. Did you happen
to hear about that? It's a verv speciiic tvpe of autism that jt
supposed to occur in about 20% of autism where a child is

normal until some time of age and then has an acute

regrassion.

Did vou sav the 1.000 cases vou revisved wara randomly

selected charts?

Were these a random sel2ction? I'm 7ving 1o remember.
Cerainly evervbody was spescn  delay, autism  and

attention deficit at Group Hezlth. I am Irving to remember
if theyv were random selection at N

[ think they were all cases of autism. ali cases of ADD and

ali cases of speech that wers menticnad nwice.

You did a very nice job of lookin nz at these records, and |
want to complement vou on that. It strikas me that what

vou're really showing is how wall the records are raflected
In your automated svstem, and not necessarilv that these
individuals ars more or isss true cases. becauss in fact

except for the last one vou showed. almost all of these

sa lnrmannn a2 st o
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cases were 1n fact down this differential in terms of | taing

referred and they are almost al] the same set of kids.

Dr. Davis: " Yes, [ think in a previous lecture Tom talks about it this
way and I have no better way to put it. He said something
is apparently worrvmo these parents and they are bringing
these kids .in and that’s causing them 10 show up
repeatedly. Now whether that is a measure of parenta] over
reaction, I don’t think we can discern that, but they all
seem to share the same attributes. So almost no matter how
much you slice the pie, they all seem to be going through
this data set with the same set of covariants and exposure
metrics.

- Dr. M:ers: We're not defining a true case by a different sa1of
diagnostic criteria other than the specialist has agreed with
something else, but this is the case.

‘fyk Dr. Johnson: We can have scme more ¢ quesiions on ihis subject later, bur
i=ts 120 Dr. Rzodss do his thin

ua

Dr. Rhodes: Thank you for inviting me to speak today. First [ want to
commend Dr. Verstraeten on more work thap [ would evar

do in the course of a couple of vears.

I think it 1s imporant to under stand, [ have been locking at
the data set for about one month and Tom and othars havs
been looking at the dara set for upwards of six months or
so. [ am not going 10 comment on evervthing he has dons.
Obviously some of the things he has dons are quiie new
and | have not taken a look at those.

[ think | had sort of two purposes in mind in going thr ugn
the analyses ['ve done. One was Just a verv guick
verification that there wasn’t some crucial missing
statement in 4,000 lines of programming. and thers wasr't.

Tom's programming was all perfectly clzar.
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I also wanted to trv to take 2 different look at the dars
because I think some times we make choices soon in our
analyses. We conceptualize the problem very quickly and
then. evervthing else kind of depends on those initia]
choices ang we don’t always go down other pathways.

I will take a.few minutes to talk about what it is I think we
are about in this data set. What questions are answerable in
this kind of data. Where does Thimerosal into that
continuum and I will talk about what I saw as at least some
possible difficulties with Tom’s early analyses, just in the
sense that there were things that raised red flags with me
and I know thev would with other peopie. It doesn’t mean
that they would affect the analyses bv taking into account,
but that they were worthy of at least taking a look at.

I think we will see that I wil] approach the data analysis in
somewhat of a different way. and I will talk apout what
some of the restits are when I look ar the data in somewhat

! a dirferent fashion.

The Vaccine Safety Daralink study data set is an amazing
resource that is"’f».-"er}-' good at doing cerain thinzs. and not
S0 good at doing other things. In terms of vaccine safary i
Is good to excaiiznt in evalualing exzosure outcome pairs
where the outcome is acute, madically well-defined. has a
high probability of coming to attention and has a clear
onset occurring a short time after exposure.  Especiallv if
the effect of the exposure on the outcome Is transitorv and
this is still possidle and works even betrer in coses whers
the exposures are aimost universal. bui thers s scme
sufficient variation in the age and exposura.  As ap
example in which the VSD is very good art iinding an
association for example is seizuras oceurting afier DTP or
MMR.

Sy Vacaine Saten Oaahink Intormagag Ll e




Now if MMR had the effect of raising the relative risx of
seizures forever, it would be much more difficult to study.

Those pairs that are harder to evaluate is where the
outcome is chronic or not so medically well-defined. For
example, speech delay. Or where the onset 1S not well-
defined, and: in these cases if the exposure is nearly
. universal, we are really stuck with trying to compare
groups that do or don’t have the exposure. In many cases
them, the group that doesn’t have it will be a small,
unrepresentative group. For example, if we are trying to
study the effect of attention deficit disorder after MMR.

Now vou might think I am going to say it is impossible 1o
study Thimerosai in this cohort, but I am not going to sav
that. But where does Thimerosal in developmental delays
fall in this continuum?

The cuicomes here ceriainly do vary on their medical
cemainry.  There is quite a bit of difference on autism
versus speech delay in terms of medical certainty, and also
the likelihood of coming to medical attention at some poin:.
For example. just the orientation and the {acilities avaiiabia
at the different H\IOS can have a grea: effact in terms of
whethar cermain things come 10 medical amwention or nos:

and/or are followed up in that context.

These outcomes in mos: cases are chronic and the time of
onset is not well-defined. We are also in a sireation whers
the exposures are neariv universaj and others have arzuad
that the completely  unvaccinzted do form arn

unrepresentative sub-group?

So are we in a hopeless situation? No. there is variation in

% ~ . - -
the amourt of Thimerosal by the type and manufacturer oI
vaccine. If there wasn't. or if there weren't changas in
SeeChihn Sovea of vasdine 32 Datalink fsiormition us
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vaccination policy over time, then we would be in a mors

or less hopeless situation.

People have also eluded 10 this. Are we studying
differences. in cumulative Thimerosal exposure at some
age? Well, that is what we are studving, but are these
differences in cumulative exposure due to the policy of the
HMO or the.clinic we are talking about, or due to the self-
selection of the parent. For example, lateness in getting
vaccinated, a reluctance to accept any vaccination o
medical care?

Now, just as in the kitchen where the chef chooses the
ingradients thev are 2oing 10 use, the kids ¥0u cnoose 1o let
into your analysis can have a great effect on what happen
eventually.

In one of the arsac i 22ing soms of Tom's eariv
Fresentations, I did have scme concems and [ thougnt that
others would have concemns. And even if it ult: mataly had
no bearing on the outcomes, the fact that certaip choices
had been made might cause some problems. One c7 haca
was in the sense of what exclusion Crileria Was sa: in ~or s

or the kids being tha anzivsis,

To briefly summarize, they had 10 be borm into the oMo,
have no problem with that. We are looking at eari

vaccination exposures at an 2 arly age. [t s crucial that s
feel that we have that expesure nformarion. so ! Rav

U

(4"

absolutely no quarrs] with tha,

Follow continuously for at leas: gne véar. and he dicn

reallv mention this, but that we actually wt\h_\“g;
follow up period because somz subsantia! number of kic
do dis-enroll and come back 1o the HMO. I have somsa

probiems with this, although not t00 much in some contaxt

'/l

and a little bit in othar contex:.
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Some of the others that wili cause more concerns are tha:
there is no using of prematuritv codes. although in some
cases they are almost synonvmous with low birth rate
codes. Probably one of the biggest is they not have ope of
the many pgssible perinatal conditions. A more minor one
is that thev not receive any hepatitis-B immunoglobulin
and one that probably should be a little more controversial

. and hasn’t been is whether they get two or more polio

vaccines by age one.

[ want to say at the beginning that all of these exclusions
had good intant and good thought behind them. They
weren’t just randomly chosen exclusion criteria. For
exarmple, the prematurity exciusion. It is easy to see that
these kids. certainly at the extreme valres, would be much
less likely to receive HepB ancd other vaccines, but
especially HeoB at an earlv age and ther may be much

~ e

more likelv to have som= n¥ rhaca ouIitmer of inerest. So
especially if we are Iooking 2t 1t 212.°S25 21 One month, if
we leave these kids in, we ars going 10 put high risk kids
1nto the unvaccinated group, unizirlv rajse the baseline rate
and unfairly or at leas: miss an as30ciztion i one is thers.

Similarly, 1 thi;'Li-: children razaived s 5o jass poio
vacciaes in their first vear may not pe accessing the svstam
as often as others or thev may have very different outlogk

on what constitutes a condition tha: recuires medical care.

[ think [ am not the onlv cne tha: kas besn struck bv the
difference in 'wha: nas been caused ov some of thess
exclusions. For example. thers is a whoi2 range whare
actually there wers 23 separzr;
included in the so-called perinar
vou look at this by HMO. thers is quitz a difference in
terms of how many kids get exciudsd from NCK versus

exclusion codes. When

9

v

Group Health, About 19% at NC N anc aoou: 7% at Group

Health. which is cemain nlv asartiing differance.

Irters o




Also, if you look across the different binth facilities at
NCK, you see a range of about 13% to 36% of the kids are
being excluded just on the basis of these codes. This
doesn’t include whether they are excluded by other codes,
it is just logking at that possible exclusion criteria.

Now some of these ICD-9 codes are likely to represent
fairly minor occurrences. For example, 767.1 is scalp
injury at birth. They are also very different across the
HMOs as you would expect. There are over 6,000 kids
being excluded at NCK for this code, and only 24 at Group
Health. 779.3 indicating some sor: of feeding probiem.
About 4,000 at NCK and a little over 500 at Group Health.

The prematurity codes are aiso coded differentizlly at the
two HMOs. About 5% at Northern California and a little
less than 2% at Group Health. [ don’t know if you are

- . . Teo An bmvea 4 S2U 2000 0
famliar with this. but thev actuall do baa 52 Cigilthar

TUBC XPMIY e - S8 Al F e e cremleiae e R
giveg vou £ome 3Ch3C Of wihial thw DI OR2IZAl wWas. and

from these codes you can ses that over a third of those that
were excluded at Group Health actually are not low birth
weight, but thev are oremature.  Onlv 2% for those at
Group Health, so obviously therz is a verv differen: stvle of

v
TN T

coding for the prematurin- code at thozs =os DN [Cs

The other exclusion criteria of interest. two or more polio
vaccines in one year and if the first enroilment is greater

than one vear, obviousiv this has some concems if vou star:

i)

wanting to use events that occur at less than one vear.
Some statisticians wouid taks offense ar naving exclusion
criteria that happen after the even:. [t is rarely wise 10
condition on the future. It's [jk= counting vour chickans
before thev hatch in some respects.  Although cemainlv
then if vou only count events tha: nappen after one vear.

there is no problem in doing that.
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I think one problem that [ have not found any solutions for,
but there are substantial problems, at least at NCK, in terms
of the enrollment dates. There are a |ot of kids who come
in and out of the HMO for various reasons. [t is not clear.
They may have three or four enrollment periods. They also
actually receive a lot of care during these so-called
disenrollment periods, so it is not clear whether their
disenrollment is related to the fact of their parents changing
jobs or whatever, they are still covered and jt Just appears
that they are disenrolled. That is a problem I have not
solved. One thing it does add up 10, when vou make aj]
these exclusion criteria and vou lock a: somz of the
outcomes, vou will see that around half of the tora] events
have been used in soms of thess categeries, which is

certainly of some concerr.

Another area where [ have had substantial concems and |
think others also. remembering back t0 Tom’s glizas about
how manv kide fall infe tho Fiffaac oo XDosurz lzvals, You
remember across the two HMOs combined in his cohort.
there were about 2% to 3% of the Lids were in each of the
zero, 12.5 and 2%, then a huge jump when vou reached the
other ones. So. acout 7% of the kids Were In th2 zero to
253% group and over 90% in tha grha- groups. [ zemainly

had concemns that thev were an ocdd group in some wavs,
and other people have also raised those concerns. So just
some further evidence that thex are not like the other kids.

For example, when vou take the three month classification
and say what happens to these kids a linie later on? If vou
look at them even seven or |2 dayvs later. vou can se= that
there has been substantial movamen: & om the zerc and the

12.5% group. For example. afier seven days at NCK. fu

27% of the ze=ro group has recsjvad some sort of

.

vaccination in the naxt seven days. and 42% have raceive

S0me vactination in the next i4 davs. Some of those are
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receiving '62.5 micrograms of Thimerosal in that 14 day

* period.

Now the 25% group is much more stable than the 12.5 at
that point, and if you look at the 37.5 or 50 there is hardly
any vaccingtion in those groups as you rnight expect. They
have basically recejved what they are going to get unt]
they reach the next milestone,

To a large extent here, at least in the zero group and to a
large extent the 12.5% group, we'’re analyzing lateness
more so. We are “eertainly analyzing 2 difference in
Thimerosal burden by age, but if you move the line back a
little bit to three and a half montks, ¥ou would have
substantially different EXposure groups. At least in thasa

lower exposure groups.

This one is a little busy, but it is VT mtca in line with
some of Tom’s slides. That thers Tay Se iess medicai cars

utilization in the low €Xposure groups.

This is the average time since the last well-child visit (ICD-
9 V20.%), from. the dis-enrollment time back to the las:
well-child visit. How long has it bean oz averags, and i
you look across and this is how long you've been followed.
For example, those who were followed greater than «g§
months, thers were 1.500 kids. This is actuallv NCK ang
not Group Health because there aren’t this many kids in
Group Health. So if you go across and look at 0-23, vou
can see that the average time sipce thair last visit i3
somewhat longer for the lower age groups. It is not a ver-
large difference. but for exampie. 19-24 months there s
about 2 month or more difference on average sinca that jac:
well-child visit. If vou look ar the proporiion of those kics
who have had a visit say within the last vear or the |as: wo
¥ears and vou get to the older age groups, thers is 2
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reasonable difference between those who are in the higher
exposure groups than those in the lower groups.

Another factor that was raised by the CIs at NCK was that
there can he substantial clinic differences in Califomnia.
Northern California is geographicallv much more idely
dispersed than Group Health. Group Health is essentially a
much smaller area than Northern California.

And birth facilities and clinics often do have different
policies. For example, the use of HepB vaccine in the first
month of life, and this is for all children bom inio MO in
1992-1998 at NCK, there was a range of 4% to 85% for
any usage of HepB in the first month of life, with an
overall mean for all those kids at abour 43%.

Thers are great differences in the exXposure groups. [

haven’t defined these vet, bur we will se2 this in a moment.

I through V rores &500 37 2 micregrems, ] and i1 are
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different again, to 50 for 62.5 and 5 of 75, and I will define

these in a minute. But just to show that for the larges:

clinics at NCK had verv different distributions of those five

exposure grouss.

As my epidemiologist friends in the audience will point
out, they vary on exposure, so we don't carry them unless
they varv on the outcome. Well, the clinics do vary on tha
outcome, although of course at this point vou don’: know i7
they vary on the outcome because thev varv on ths
axposure, bur at {2ast we can verify that thers might b2

some chance for confounding at this poin:.

For example, taking the category of ali developmenta
delays and looking it at by clinic and ail children foliowec
longer than four vears, there was an overail percentage of

these conditions at <.4%.  For the 32 clinics that anw

substantial number of kids. there was z range ¢f 14 ¢
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8.7%. This is the distribution of how many clinics had
what percentages. So I think there was a reasonable
enough variation there. Of course that variation could well
be due to the exposure, but at least at this point I think we
have enough evidence to think that clinic is worthy of
consideration as a possible confounder.

Again, this information is available at this point only at
Northemn California. It is not available at Group Health.

I think at this point I was led to the idea and I sort of
stepped back a bit. We have had the question pesed of, can
you answer the question of what is the effect of
Thimerosal, going all the way from zero up to 25, D 1C :u
up to 75 and through 100. My various exploraticns through
the data led me to basically think that some of these
questions could be well answered and others coujd not ke
well answered from this data set. Those answers tha: T
thought could not be well answered & from this data 320, we-s
answers that involved questions of what happens between
zero and something? What happens between 12.5 and
something? But if vou look at the data that is available and

now those data occurred. some times nature conszires 1o
take observational data and make it almost leok liice a-
experiment. Some times it doesn’t. In this case [ think the
closest we can come to regarding this as an experiment as
opposed to totallv jumbled and meaningless observaiionai
data is to think again in terms of what eXposurs groups do

kids fall into and how do thev get there?

This is similar 10 some of the slides Tom showed oefora.
but essentially when vou look at the data there arz w2
large groups the kids fall into. These totals are going to be

etween §5% and 90% of all the kids that have enerad inie

Tom’s analvsis.

p)
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There are five Thimerosal levels ranging from 37.5 w 73.
There are two ways to get to 50 here. When vou sze what
happens here, it is also very helpful 10 see thar al] five of
these groups at NCK, but oniy three of them occurred at
Group Health, and that is an important thing to keep in

mind. At Group Health, it is verv balanced that ov er two-
thirds of these kids fall into one of those groups. And

. When we start combining these two things, we can get

funny types of analyses in the sense that we have to
understand and remember at Group Health there are a few
kids who have 37.5, but any comparison you are sesing of
37.5 to anything was coming from Northern Californiz. I+
was not coming from Group Health. Similarly, analvses
that were coming from 73, although there is an eOLal
number of kids from thoss two EMGs, some of the event
rates were so much higher in Group Health, that the 75
group was being dominated by Group Health as comrarad
to NCK.

%

In these analyses you can get very different results when
you wirow these things together, as compared to when vou

So at this point myv thinking was thar iF vou wams o o0
about the effect of a differsnce of 25. a: leve
75 or 37.5 versus 62.5, this is a good data set g do it
These kids ar= achieving thase levels, mos:iv tased on

policy of the HMO or clinic at the time thew ars geming

Q
U
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vaccinated far miore than thev ars on lztapess or anvithing

eise.

Some comparisons kind Of jump Oul 2l ¥ou in the sensa tha:
we cerainly would like to compare the smaljes: group 0
the largest group. Thatis 37.5 is the biggest differeniial wa
have. Some of the comparisons are a litile more natural in
the sense that if you think back to two of these groups tha:
iffer on whether thev receive a DTP-HIB combinalion »:

Lidlannia e
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whether tﬁey received separate DTP and Hib, and actuallyv
at this point they could have received a DTP and HIB
separately or a DTaP and HIB Separately. And there ar=
even a few kids who would have received a DT and a HIR
separately.

My approach was to think of terms of the analysis of the
zero to 12.5 and the 25. I am not advocating totally
throwing them away and never considering them in any
analysis, but at least for now let’s think if we can establish
if there are differences in this group of 37 to 75, then in a
sense we really don’t need them. If we don’t ses anyv
difference in this group of 37 to 73, it is not that we are
home free and we fee] evervthing is okay, but at least we
started from a place where we fee] the dara set has good
information to offer us. And if we are going to include
those other groups, we are going to have to think verv
carefully about how we are actually zoing to dn it
«

In terms of how vou would approach exclusion criteriz in
this study, I would have a fairly different point of view at
one month and three months.

At one month there are siill some credlematic asrecrs --
this. [ am not going to trv to base what happens to them =1
three months in terms of a one month exclusion reaily. A:
least it is not very satisfying to do that.

Here there is still some question about wihat are appropria:a
exclusion criteria at ons mon:k. [ tunk most of t-=
interest, at least in Tom's anaivsis. has been at thras

months.

Therz is an exclusion policy that just savs the price of
admission to the study is having achisved ons of thosa
exposures by three months, 2nd o7 sy, Don't teli me vou

had a code of 647.2 at seven davs or whatsver. [f tia
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choice is made to give you those vaccines by the tims vou

are 95 days, you get to be in the analysis.

The other showing the clinic was an Important variable and
led me to think it was important to think of the clinic as an
additional stratification variable at NCK.
The one very sobering thing that has been eluded. to and is
not obvious' from the analyses that Tom presents, is that
when you stratify very finely at time of birth, again these
five exposure groups are very largely a matter of policy.
Policies change very quickly over the course of few
months. What is not apparent is the effective sample sxze
the effective number of cases that entar thesa analyses are
often very different than the total number of casss that vou
ses quoted. I could acmally work up some slides for
tomorrow that show how many cases really do enter some
- - of these analyses. You may start with 3.000. but I think in
some cases you may be down 1o 300 in termc o nasas s
actually affect the analysis.

To try to wrap this up, if vou were just looking a2t two
exposure groups. for example the DTP-HIB combin

versus the DTP and HIB s eparatelv. a: NCX this colicy
choice is implemented and happens over the course of
about two months. If you stratifv fineiv enough and the
policy changes are made quickly enough. you have no
analvses because no one would be temporarily overiappad

in order to be compared.

The other thing that happens at NCK is that even a vear or
two vears after the policy change h& been mads apnd ail
kids are supposad!y receiving the combination. thera IS an
odd, small group of kids that supposedly reczives separais
DTP and Hib, and an unusually high percentage of thos

- kids are outcomes.
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Then when you go back and look at their darta, there is
supposed to be information on where they received their
vaccinations, the manufacturer, lot number, et cetera.
Typically for some kids the facility is missing, the
manufacturer is missing and one suspects these kids are
those whose charts have been missed or pulled for various
reasons and there have been data quality issues with some

. of these kids.

For example, if 1,500 kids were recelving one vaccine
combination in that month of birth and 20 were receiving

some other, I have removed the 20 completely from the
analyses. In essence, the right thing to do might be to put

them in with the 1,500 but at least for now [ have lefi them .+ -
out.

So the questio;l is not so much the choice of the five
exposure groups. There were two thames that came upina SN
lotsof Tom’s slides. One was using the zern grovr a2z the "
comparison group and looking at how wide al] the
confidence intervals were for the other exposure groups,
and did they or did they not overlap.

Well, the secret is vou pick a different exposure group as a
comparison, all those confidence intervals will be differant
and some will overlap and some will not. So that is really
sort of a false issue in some way. Also, the number of

events was always very small in that group.

The other thing was that his tes: for trend. wilich |

philosophically don't like very much because thev ascribe a

difference of zero to 25 is the same as 25 to0 50. as the same T
as 50 to 75. I think in the end when vou have enough / ‘
separation and you know that vour cata kind of looks like

that, [ think it's okay as a summary. But [ havs a /

philosophical problem with running with that analvsis as

sort of vour major type of analvsis.
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He was also claiming though tha: if vou left off the low
groups. you could still see the trend in the groups 37 to 73,
because that is where most of the cases are.” So while I
have left off the small groups and you will no longer see a
comparison, of 75 to zero, or 62 to zero, vou still will see
something that would tell you if there would be 2 trend in
Tom’s analyses or not. Again, I am still using the bulk of
his data, at least in the initial analyses. '

This is the only analysis I am going to present at one
month. This is a combined analvsis of NCK and Group
Health. Using more or less Tom’s orizinal cohor: and just
saying any or none, and using the code 315.3%, we get a
relative risk for the anti-Thimerosa) group of abecut 1.2,
chi-square 12.1 and various significant P-valus.

Now adding a clinic, it doesn’t drop the reiative risk verv
much. but it does increase the varizhilin: quite & Bit. Now
som2 clinizs hove almost nobelr wilh Sepd at one

months. Some clinics have 90%. At one month vou might

sav there 1s over-stratification, but [ think it is worth

considering here.

Now [ take all those kids thar Tor: hzs 2xciudad based on
prematurity exclusion codes and throw them in. At ope
month [ think there is some argument that is overdoing it.
Throwing them all back in. [ think there is a clear
argument that is going 100 far, but that furthe- brings things
down. [ v to bring it back up by bringing in those
premaiure Kids who were iess than 1736 erams. It crings it
back up a linle bit. Make tha polio exclusion. it brings it

back down. So vou canpush. [ can oull.

\,,* But there has been substantiai movement from this verv
R4 -

\

highly significant result down to a fairly marginal result.
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I think one could argue a long time what is the appropriate
group to have at one month. Again, if you agree with my
premise of what are these data good for, I think there 1S
much less things to argue about at three months.

This is just presenting data from NCK for the moment.
Looking at the reference group here is 37.5 micrograms, so

. We are comparing our four groups to that reference group.

We are looking at all the developmental disorders, which is
the largest group. Due to lack of room on the slide, I have
presented just the relative rate and the P-value for that

relative rate.

For example, if we start from Tom’s original cohor, these
are all elevated comparsd 10 37.5. Two of them are
significant at the .03 level, but not too far beyond. One is

very close.

relauve rate. It stll has a significant value.

You could pur these in different orders. but as ] go down
the list hers, evervihing I have done in two, I will have
done in three. So [ am adding or doing various t iings. For
exampiz here, these are inciuding all the kids that Tom
would have excluded for various reasons. One group
actually goes up. This group is very close to one. This

roup gees up a little bit because a lot more casas are being

uQ

included. This group comes down a little bit.

Now putting clinic, we see this one stavs about the same.
A lot of these come down quitz a bit. The P-value are no:

becoming verv impressive.

Now leaving out those kids that have the so-called ocd

codes, I lockad at the partern of exposure group based on
e

birth menth and if there was some category. for examplz if

o intormatien
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vou had 'category four and there were say 15 kids in a
particular birth month that had that particular exposure
pattern, I said most of those are probably due to coding
problems. Let’s leave those out and see what happens.
That is sognething that should be followed up and verified
that those indeed were coding problems.

At this point three of the groups are still a little elevated,
but none of the P-values are lower than .2 at this point.

Now looking at the speech and language delay codes,
315.5%, instead of going through all the intermadiate st2ps,
I just do the original and then the final, which we would be
using clinic. Putting back the excludad kids and tossing
out the small number of kids that have odd codes. You ses
that they go from not quite significant, but fairly lar

relative risk to almost nothing.  Are thev s1gmﬁcant')
Nothing. High but not significant. nothing. Not much

change there.

Remember, Group Health did not have al] €Xposure groups.
They only had groups two, four and five.

/.2 22causea a2t
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Here the reference eroup is 50 rathar than
is what Group Health has. Here there was not much going
on before. Maybe even a little bit more going on in this
group aiterwards, bur verv lirtle change there.

We have added more cases, so the P-value is a littls bir

lower.

Then puring together Group Health and NCK. but jus:
using Groups II. IV and V. It acwually will change things if
we include Groups [ and III. but to avoid that for the
moment let’s just focus on Groups II. [V and V. Pusting
them all together. Nor much gcinz on bafore. Not much

going on after.
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So what have I concluded from my reanalysis? You don't
have to agree with me, but these are my conclusions.

hat there are strong uncertainties about the faimess or the
comparabiljty of the low exposure groups.
That these concerns are much less for the groups starting
37.5. But that the evaluation, even of these groups 37.5 to
75, is still somewhat tricky because of several issues.

That the small amount of calendar overlap for the use of
these different policies and for the policies that led to the
various exposure groups can really affect our analyses in
two ways. One that very many of the cases tozally drop out
of the analysis, and that some cases who have bean Imavbe
miscoded can actually have a very undue influence on the

resuli.

Ifwe have 1.400 kids in ane evnocura aoroun, 10 who o
miscoded, and maybe their miscoding is also related to the
fact that they are a case and it did acrualiv occur, In some
of these birth cohorts vou would see thres casas our of 10
Kics. or a similar number out of 1,400 NiCs, 1T 15 clzar these

kids are having an undue influence on the raswics,

I think it is clear that at least in some respects the original
exclusion criteria were too extreme. [ don't think thay
have affected things as much as. for example. accouniin
for clinic practices at NCK, but I think it was worth takin

¥ {e]

f3e]

that siep of thinking what were exclusion cracticas o
wouldn’t at least have caused people 1o have trouble wish

the results.

Overall there were still some slight tendencies for the
higher exposure groups to have somewhat highar rates, but
the P-values were in general quite unimpressive and for the

mosi part were 20 or even much highsr,
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What do 1 perceive as being some of the limitations and/or
extensions of what I have presented here? [ think it is
reasonable to argue that a complete rejection of these low
exposure groups may be too severe. The 25 group may not
be nearly as bad as the 0 and 12.5 group and one may be
able to do something with that group.

I think one cannot certainly take data where there is such a
restricted range of Thimerosal and say Thimerosal is fine,
give as much as you want. We looked at a restricted range
of Thimerosal in just one particular way.

I don’t see any big differences in these groups looking at
this. That doesn’t answer all possible guestions about
Thimerosal. If you don’t have those ranges, vou can’t
answer about ranges you don’t observe in vour study.

I think I would say that I don’t fee] thare is anv fair wav to

comnara N \‘XI‘I.T'.L\ cavr SN Ar T3 ar throa mAnthe A= laner 10n +la

cemmanes b AT e had wadle

data as we now have it.

[ used a fairly crude measurs of clinic at NCK. I think with
a littie more work on2 couid use a bexer meszsurs and
actually track his over ume. Most kics do stav ar the same
clinic, some do changs. [ just pickad whers did vou go
most often, but obviously therz are changes in where you
go and that could affect things. Bu: with a little more
coding and a little morz time, one could acwally rack that

a lintle berter.

[ think it 1s very important to check the assumption that
these kids who have these unusual cocing pat2ms ar NCK

are actually in fact miscoded.

But [ think what it also argues for is that in fact the data

were 100 stratifi2c oy month of oirth aad that there should
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be some backing off, so these temporal overlaps don’t
throw most of the cases out of the analvsis.

I will now welcome comments or private discussions with
Dr. Walker.and Dr. Oakes on what might be a proper way
to accomplish that. A fair way.

Certainly as.already has been evidenced, the data from the
chart reviews have been used to refine case definitions, at
least in the analysis that has been done so far. They
certainly haven’t made things go away in those analyses.
Certainly there are also even from these two HMOs, there
Is more variability in the exposure within birth cohor: in the
latter part of the follow up. In *97 and 98, there was much
more difference in terms of exposure categories, so as these
cohorts age yof) have more an opportunity, at least in these

restricted ranges.

-
What would one want? One would want somehow within a
situation where there is comparable ascertainment, you
would like kids v/v/ho got very low level. 0 to 25, whatever
micrograms of Tﬁimero*al, versus those tha: got 73 or 100,
but t0 have the same number of vaccinations. That thev ars
equally vaccinated, but because of policy diffarences or
manufacturer differences, have big difference in
Thimerosal usage. But also in which you have equal
ascertainment, and that may be rough. Genting both of

those at the same time may be verv. verv difficul:.

We have a fair amount of time dedicatad at the 2nd of this
day for debate and rehashing of the data preseniaiens. |
think it would be better to move on 10 biologic plausibility
than take a break, and then come back and put ail this in
one pot and discuss it. If vou have a shor procedural

guastion, Dr. Guess, that will be fine.
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Dr. Guess:

Dr. Oakes:

Dr. Bernier:

Dr. Johnson:
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Can we get copies of those overheads? It is very difficult

to take notes. That was rzally excellent.

Because there was a lot of information for those who

haven’t seep it before.

We will try to do that, but we failed to put on Dr. Rhodes®
graphs that there may be errors of fact or omission, and for
our purposes this is a very important piece of writing to put
on every one of those, so I am reluctant to release that unti]
we try to get that done tonight and have these for you
tomorrow. If you need one to look over and vou can tum
back over to us tonight and promise not to copy, we can
maybe we can do that. But I think it would be best if }.iou
get them tomorrow when it has that on there.

While I am making that poinr, let me just reemphasize if [

could the importance of trving to orotect the informatior.
that we have been talking about. 8¢ mane- o* oU Kaow,
we are invited here. W xed _vou to kesp this

information confidential. We do have a plan for discussing

these data at the upcoming meeting of the Advisorv |

Committes on Immunizatior Practicss on June 21 and June
22. Atthat time CDC plans 1o maks 2 nublic releasz of thic
information, so [ think it would sere all of Our interasis
best if we could continue to consider these data. The ACIP
work group will be considering also. If we could consider
these data in a certain rrotected 2nvironment. So we ars

asxing people who have done a graz: job protecting this
information up until now, 0 continuz ic do that uniil the
tme of the ACIP mesting. So to basically considar this
embargoed informaiion. That would help all of us to use
the machinery that we have in place for considering these

data and for arriving at policy recommandations.

Dr. Koller?
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Dr. Koller: You are 'probably wondering why a veterinarian was
invited to address this distinguished group of professionals.
That question is not for me to answer, but I am very
pleased to have been invited to participate in this meeting
and to enjoy the beautiful swrroundings of this facility.
Most of you do not know me and I do not know you, so I
thought I would give you a brief background for myself.

My background has been quite diversified. [ am aD. V.M.,

Ph.D. Ph.D. primarily in pathology, but my research was
with oncogenic viruses and immunology. I then took my
first job with NIEHS, where I pioneered the field now
known as immunotoxicology, then quickiv moved to
academia and .had worked many vears in mv field of
interest, which is pathology, toxicology, immunology and
carcinogenesis.  Evaluating the effacts op numerous

chemicals. including mercurv  and methyimercury, 252

-

today T am presentiv focucing Srimany on auiv-immuns

diseases.

It is interesting that [ have 2 publication here thar came out
in the vear 2000 of the Jjournai of Auto-Immunity.  The
Title “Vaccination and Aute-Tmmunin™. Vaccinosis, 2
dangerous liaison. So this is another aspect of vaccination

that is of concemn to the medical professions.

[ was even foolish enough to venturs into administration. [
was Dean of the College of Ver finary Medicina for 19
vears. Then I have moved back inio a more rejaxec

rewarding life of a professor in the sama college.

I have served on manv national committess, mainly for
EPA, ATSDR, NCI, National Research Council. Institute
of Medicins. National Advisory Committes to estabiish
acite exposure guidelines for humans. Most al] of these

Ol -

focusing on establishing standards for human exposures.
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I am also presently involved with the Army and CDC in
establishirig human guidelines for nerve agents. As vou
know, we are trying to destroy all those stockpiles.

I want to start with a disclaimer. When Roger called me I
was just finishing up some reports for the Institut= of
Medicine committee regarding an update of health effzcts
for Vietnam Veterans and was starting to prepare for a grant
renewal. I quickly dropped that and did a rush review of
the toxicity of mercury. Primarily methylmercury, so vou
will have to pardon if I am not as thorough as you would
like to see, particularly on some of the basic mechanisrs.

First side please. Most of you are familiar with ihe
neurologic symptoms of methylmercury. Thers are manyv
of them. Tremors, emotional lability, insomnia, memory
loss, you can see neuromuscular effects, headachs=s. Preaw

1

common of a lot of things. Polvneuronathies. savars’ ~=

r-

them. Performance daficitc howe boan m2xomeizad Tlsatiar

and visual loss. Even hallucinations and photophobia.

Next slide.  What I want to do was show the dailv .

consumption of methylmercury, and i: might surprise soma
of vou. For infants six 0 11 months of aga. abou: .3

micrograms per day. Two vear olds. 1.3. Femaies 25 to 30

years, around 3. Males, 3.9.

On a body weigh: basis for the intzka. it is equivalen: o
about 0.05 micrograms per kilogram per day. except two

vear olds and that would be a lirtle higher.

For health professionals the values arz higher. 82 for
females. 8.6 for males. Health profzssionals probably 2a:

more healtn and eat more fish.

Canadians also consume a lot of fish. so VOu can see ina

values are higher.
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The FDA estimates the average intake of total mercury to
be somewhere between 350 and 100 micrograms per

kilogram per day.

Now the ATSDR establishes their minimum values on a
study. It is a Seychelles child development stucy by Tom
Clarkson and his group. It is somewhat of an ideal study.
They have 700 mother/infant pairs tested from parturition
through 66 months of age. Actually it’s before parturition.

Mercury levels are about 10 to 20 times higher than in the
U.S. due to the consumption of fish in their diet. The
environment is quite pristine. The population is high
literate.  They are quite hea thy with low alcohol and

tobacco use.

The developing ferus was exposed in utero, which as we g0

through some of the dzta -CR2Y IS 20ing 0 b2 exiramely
imsomant besuuse we xnow tha Ceveloping neuroiogic

system 1s more sensitive than one that is fully developed.

Neonates werz continued to be exposad via breast feading.

blood. or in this case the hair, of the mothers versus the
children. They are prettv close. and I would assume that
even though this was at 66 months of age, the 6.5 ppm, that
would probably be verv similar as an infant and a newbom.

What is interasting is the relationskip of mercurs in the

Particuiarlv because methylmercur can cross the placental

barrier.

Six Neurobenavioral Tests wers concuciad on ciildren at
66 months of age. Quoting the articies, “none of the tests
indicated an adverse effzct on methvimercury exposure”

and in fact, “four of the six measures showed better scores

i the highest methvimercury exposed group.”




Remember before I remove this, that even though this is
the mean, this is the range. So we are looking at some of
these individuals had quite high levels of mercury in their

hair.

-

The six Neurobehavioral Tests, and I am sure mos: of vou
recognize them, were the General Cognitive Index of the
McCarthy Scales of Children’s Abilities. ‘

The Preschool Language Scale total score.
Letter and Word Recogniticn.

Applied Problems sub-iests of the Woodcock-Johnson
Tests of Achievement.

The Bender Gestalt Test and ths Towl T score from the
Child Behavior Checklist.

al
These are baciked up. I grabbed these as I lef: town. That’s
Facroe Islancs. There were other swdies that have been
considered to estabiish standards. Onz is ihe Szaroe
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Isiands where 917 childran seven vears o
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Basically their conclusicns ars thar the navra-s
testing indicated mercurv related dvsfunction of lznruace,
attention, memory and visuospatial and motor funcion
remained. Trat means theyv stil saw thesz after children
and women with maternal hair marcurv above 10 DD wers

excluded.

The problem with thess swdies is thera were ssvers
confourdinz foctors. Thers wers hicher PCB laveis in
these individuals and thers were other ractors. So it's not
25 prisiine an environment as vou would find in the

Sevchelles population.




In another group, the Amazon River Basis, 91 adults with
hair mercury less than 30 ppm. Although the clinical
examinations were normal, those individuals in the highest
€xposures to mercury had some restriction visual fields and
displayed sqme disorganized movements.

Another study, Mancora; Peru, 131 infant-mother pairs.

- Maternal hair 8.3 ppm. Somewhat simjlar to the

Seychelles. © They found no neurodevelopmental
abnormalities in children.

Well how about blood?=The ratio of hair to blood generallv
is recognized to be around 250. I have seen publications
anywhere from 140 10 416, but 250 is usually accepted.

The other thing.that has not been mentioned here today that
has to be considered is the halflife of mercury 1n the blood,

particularly the organic mercunizs. Thatranges from 30 1o

cu

Aeme~  TL =G . Aaras <A mn menn.l 1 SO Aav-
9C0wdavs. The averags iv sonsideras o5 se around 30 days,

[¢D)
Y]

so one-half of the mercurv will be eliminated in 50 days
from the body.

/.
4

Usually the hair values lag blood by abourt four weeks.

In the Seychelles studv. the highest group had an average
of 15.3 ppm mercurv in the hair. That translates using a
250 ratio to about .06 miiligrams per liter of blood. which

1s 61 micrograms.
Daily intake we won't worrv about,

If you look at 6.8 pom. the amoun: in ths olood was .027.
Thanks to Dr. Clarkson. he gave me some data in a 2000
publication thar came out in the Journai of Pediatrcs and

£ave me more information.




There is an article by Stajich et al where he looked ar
children that were born to term. Took newborns before
vaccination and discovered they had .09 microgram per
liter mercury in their blood, vaccinated them with hepatitis,
so it would be 12.5 microgram. Forty-eight to 72 hours
post-vaccipation, their blood levels were 2.24. That was
their mean. .The range was not very large. So if you take
that, recognizing that this is a background, very low level, I
did some rough calculations. Ifit’s a linear arrangement, if
12.5 in a vaccine resulted in 2.25 in the blood, 25 would
equal about 5.3, 50 to about 11 micrograms per liter.

Is it cumulative? Everything we’ve heard today is that
we're looking zt cumulative exposurss. [ would assume
they would nesd to really model out your doses and modei
into it a half life, so it is not necessarilv cumulartive, bu:
actually the blood levels would depend on the time
betwveen vaccinations or the intervals.

So I took and compared this data 1o the Sevchelles.
Recognizing that the mother’s hair was 6.8, their dailv
intake 34 micrograms, that biood 2quivalent would be 27

micrograms perliter. That's calculated.

Recognizing also that this is a continuous exposurs, not
only as a child but in utero, so these children were exposad
to this level of mercurv in utero, as a2 neonate and during
their childhood when thev were breas: fed. So we are
looking ar an equivalent in tha children’s hair of 6.5. very
simiiar to the mothers. which would be agpreximatsiy

about 25 micrograms per litr [ thair blood continuousiv.

So I guess [ can leave the final analysis up to each one in
this room. as we have chiidren with this level probaoiv
much, much higher because some of the children or some
of the mother’s maternal hair and some of the children

were as high as 23, or probably four times hicher than tha:




Dr. Johnson:

Dr. Modlin:

Dr. Koller:

Dr. Orenstein:

Dr. Koller:

Dr. Clarkson:

without any abnormal neurological functional signs on the
cognitive tests that were run by that group.

Any questions or would you like to hold them until after
break?

[

Why don’t we have a few short procedural an then we wil]

. have a chance after the break to probe.

Just a question about your analysis here. This is a term
baby. I assume this is a term baby at the fiftieth percen: for
birth weight. What if Yyou did the same analysis for either a
pre-term baby or even more importantly a term baby that
was at the fifth percentiie for their birth weight?

Well, the pre-term started out at .79 and ended up at 7.36.
Much higher. But today the data we were considersd abour
was term data. That’s whe T 31 =gt inaliae i

>

You mentioned in the Faeroes that a seven vears there
were some pick ups of languags problems, atention,
memory and visuospatial and motor. You also mentionagd
that there potentially were some other confounding issues.
Can vou make the sam2 sert of caleviasions for expesurz in
the Faeroes, in terms of what levels might the kids have
besn exposed t0? And do we know if anv of thess
exposures were clinically significant? In other words, wara
these kids just picked up on testing or had thers hesn anv
clinical attention because of speech delav or soma orka-

clinical symptomatolog?

I have that paper with ma. but [ can imagine Dr. Clarkson

could probably answer that question.

The Faeroes is a perspective studv. There were no ciinjcz!

eilects whatsoever. Thav are simply based on zr
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. Orenstein:

. Clarkson:

. Orenstein:

. Clarkson:

@)

Ciarlson:

examination of these children at seven vears of age with a

whole variety of neurobehavioral tests.

Blood level correlates and all. Did they attempt to0 look

at... .

[

Yes, the hair. levels and blood levels. The correlation that
they found in the Faeroes with the blood leve] and cord
blood, versus the outcome of these tests at seven years of
age.

And was it in the seme level though as the Seychellas?
How high was the core blood...

Actually slightlv lower.  Thei- average  levels were
somewhat lower than the average in the Seychelles for

mercury.

Tust we poiat cut, T el many oI your ES5UMmIpPLions siiil
here underlie this basic premise that methylmercury and
ethylmercury are similar in terms of the toxicology. I want
10 asx one question of Dr. Clarkson. because | have heard
o1 this study. however vou pronounce it. I have not read it
but I was wondering if vou could comiment If vou have
seen it what vou think of the quality of their exposurs
assessment was? [ know vour lab is verv well qualified for
looking at mercurv and we have frequently seen probiems

In mercury analvsis from a varietv or piaces.
Which studv?

The cne that actuallv is referrsd o up here that wes

published this vear from Mercer University and I think

Emor may have had 2 rolz in ir.

I would have 10 look at the reprint again.




Dr. Johnson:

Dr. Koller

Dr. Sinks:

Dr. Koller

Dr. Weil:

Would 1t be possible 10 photocopy that General Pediatrics

article?

Yes, he has it and I photocopied it for me. To answer your
question, Lhave always considered the neurological effects
of ethylmercury and methylmercury to be somewhat
similar at a similar dose.

Now ethylmercury has thought to cause maybe some of the
other organ abnormalities.  Maybe more so thap
methylmercury, but I have considered the responses, the
toxic effects to the nervous system 10 be similar at a similar

dose.

And to answer the aluminum question from my point of
view, I have worked with a lot of metals. The mechanisms
between aluminum and orzanic mercury are completsiy
different and I would net angect o ynargisn.
“

Just one other comment. I do think it is Important to weigh
the difference between the quality of the exposure
assessment, which was donz in Dr. Clarkson’s studv in the

Sevchelles and the amount of hisiorv he has in terms of
that, with one study that has lookeZ at a smal! numosr of
infants here and how much reliabiiitv we can place on that

data.

Exactly. [ think though if vou would calculate back, and
that is what I was attempting to do. calculars back from the
Sevchelies and the background on the human population.
vou won't come too far off from this richt har=. For an

infant. For older people it is going 0 be much higher

I have just a technical question. On vour data from the
daily intaks of 34 micrograms per day, vou assumed a

blood levei of 27 micrograms per liters.




Dr. Koller:

Dr. Weil:

Dr. Koller:

Dr. Pless:

Dr. Brant:

Dr. Kollar:

Or. Noter:

I think that’s...
That doesn’t fit with the data...

Just a mirute, I probably should say miiligrams per day.
Let me see. That’s milligram per dav inake.

Just a quick comment on the study. They were [ooking at
premature infants and they had 15 of them and the
confidence -intervals, the range of measurements was
extremely wide. It is hard to know how they sampled this
litle kids, and thdt is why perhaps they got such an
incredible range after a dose of vaccine. And I think the
measurements were done within 48 hours or about 48 0 72
hours after vaccination. Thev only had five term infanis in
that group.

I wes a very imteresing preseniation. Io's nice to have
somes Cal © Ciscuss.  You inszrrad that it was probaply
based on the half life, not cumuiatively. That’s an
extrapolation or hypothesis or do vou have some
conficence in that?

What [ am assuming is that if 2 chiid is vacsinztes as an
infant with 12.5 micrograms of mercury, by 30 davs that is
going to be half that value. So to be re-vaccinated in 60
days with 25 micrograms, the total is not goine to 37.3.

See 12...

[ uncerstand. The other thing is with some oiologiczl of
seme chemicals, the more vou are exposed 10 them some
mes enzvmes changs with rezard 10 excretion and
metapolism. [s that known for mercury at all or is it totally

unrelated to experience with the substance”

["d sav Tom is rzady to answer that one.




Dr. Clarkson:

Dr. Brent:

Dr. Johnson:

Dr. Koller:

Dr. Weil:

Dr. Koller:

As vou l\now methylmercury and ethylmercury are slowly
metabolized to inorganic mercury. The common mercury
bond is broken. It’s achieved in two ways. The microflora
in the intestinal tract break down methyl to inorganic and
that is how we get rid of it. Methylmercury goes through
an entroypathic recirculation from liver to bjle &, 10 Intesiine
and back reabsorbed again and but for these obliging micro
organisms ix the GI tract, we wouldn't really get rid of it.
So does the microflora break it down to inorganic, which is
not well absorbed and comes out in the feces.

The other way it is metabolizad is Dy phagoceviic ceils in
almost every tissue in the body, probably including
microglia in the brain. These phagocv tic cells will also
break down methylmercury. We don’t know for sthyl, but
it’s probably the same mechanism. So to what extent these

change would do us, it’s not known. [t’s an Interesting

guestion, but that’s rar lane-

T

Are we going to get a copy of that, too. It would be nice to
have to read tonight so we could...

Yes, there will be copies.

Incidentally, these values are correc: and that'svery
interesting. I just went back and looked. ['s .032 in the
Seychelles. They are taking in about .034 per dav and this
1s their blood level. so there apparently is an equilibrium a:

some point from the intake and Som the excraiion.  So

those R values are corract.

It’s hard to reconcile thar with th he sthvimercury levels vou

have above.

Well, you have 10 remember. this is a continuous exposure —

all the way through. This is a one time exposure.

e lnlarmatnn Tl




Dr. White: Are there ‘experiments. particularly with rodents, in which
the effect at different developmental stages were studied of
the same amount of mercury per weight?  Grams of

weight?
Dr. Koller: Per gram weight. Not that I am aware of,
Dr. White: .1 mean a.comparable dose by weight at different

developmental stages?

Dr. Koller: I’m sure there might be, but I am not aware of one.
Dr. Brent: With ethylmercury, but not with methylmercury. There are
- a lot of studies with methyimercury, but not with
ethylmercury.
Dr. Johnson: What are they with methylmercurv?
Dr. Brent: Well writh methvimercury, T proviem is vou have the

epidemic in Japan and then the problem with the
contaminated wheat in Iraq, where vou had severe
neurological deficits, bur the dose that those peopls

received was massive.
Dr. Johnson: ['am thinking about a careful comparative to...

Dr. Brenr: Well, the animal studies, ves, and the animal studies of the
rat have a threshold in the low milligram per kilogram from

what [ recall.

r. Johnson: Is it different at a different developmental stage?
Dr. Brent: Yes, in utero the embrvo is most sensitive. Especialivin
the rat. the brain development equivalent 1o the human

development is actually posinatal. A lot of people don't
ealize that, but the first week afier birth the rat brain is

rq

equivalent to the mid-gestation brain in the human Tha: is




Dr. White: Are there experiments. panticularly with rodents, in which
the effect at different developmental stages were studied of
the same amount of mercury per weight?  Grams of

weight?
Dr. Koller: Per gram weight. Not that I am aware of,
Dr. White: .1 mean a.comparable dose by weight at different

developmental stages?

Dr. Koller: I’m sure there might be, but I am not aware of one.
Dr. Brent: With ethylmercury, but not with methylmercury. There are
- a lot of studies with methyimercury, but not with
ethylmercury.
Dr. Johnson: What are they with methylmercurv?
Dr. Brent: Well with methvimercury, T proviem is vou have the

epidemic in Japan and then the problem with the
contaminated wheat in Iragq, where vou had severe
neurological deficits, bur the dose that those people

received was massive.
Dr. Johnson: I'am thinking about a careful comparative to...
Dr. Brent: Well, the animal studies, ves, and the animal studies of the

rat have a threshold in the low milligram per kilogram {rom

what [ recall.

r. Johnson: Is it different at a different developmental stage?
Dr. Brent: Yes, in utero the embrvo is most sensitive. Especialiv in
" the rat the brain development equivalent to the human

development is actually postnatal. A lot of people don't
realize that, but the first week after birth the rat brain is

equivalent to the mid-gastation brain in the humar, Tha: is




the most sensitive time. The major effect in Japan was
reduced cerebellum and severe microcephalv and spasticity
and severe mental retardation, but a very high dose.

Dr. Johnson: Thank you, Dr. Koller. Perhaps this is a good time to take
a break. We have about a 15 minute break allocatzd, then
we will come back for discussion.

This time i$ now dedicated for open discussion. There
were a lot of points raised in the early part of the day that I
don’t think we reached any kind of satisfactory endpoint
on, and I am sure there are questions for the presenters. So
this is the time for an open exchange.

Bob Chen and others are ready to show again anv of the
material that was shown this morming. Dr. Walker?

A

v

Dr. Walker: This guestion is for Dr. Rhcdas, whose anaivsis wes
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things that I was going to sav as he covered material.

I was both pleased and concerned though as I lookz¢ ar <ha
clinic analvsis. As yvou poinzed out, by restrictinz a: ths
clinic ievel and maintaining the ime martciing, il ine
number of informative sets must have been vanishingiv
small. That raised the variance and vou suggest [ think
reasonably that we could loosen up the matching accoun:
for time in some way else. But it didn’t really explain 1o
the big effect the clinic matching had on the point estimara.
and I am wondering if given the vernv small numbar of
informative sets, if it wasn’t a good chance iha: ihs
differsnce was just statistical artifact and thar we shouidn'
extrapolate too far from the analvsis vou've presen: v's so

far?

odas: Could vou say the last part again?

>
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Dr. Walker The concern is that there was so few informative sets in th=
clinic analysis as it’s been performed so far. We saw the
point estimate go down and evervbody was gratifisd o
that, but I am a little concerned about Jumping on an
attractive result which was based on a terridly smal]
number of informative sets.
Dr. Rhodes: . I'think it would be good to quantify, and you make a valid
point. I think it would be good to quantify both in the
initial analyses truly how many cases are taking part in the
analysis. Also as I made the point, I think there are some
other sets of unfortimats influentiaj cases that shouldn’t be
in the analysis, so I think it’s good to quantify both those
things. And also I think your point is valid, toc, once wa
= stratifv in clinic to show how many additional cases hava

fallen out.

= MEER N2 wer 0 gzt diem vack in is 1o loose the
cotndadies vn siratfication. Actually I have done that to
some extent and it brings effacts down even more
dramatically than other things I've shown, which I was a _
little hesitant tq show them ecause what [ have bean
taught-2s a statistician is stratify as finelv as possidie and if

vou back off and vour effects caange, then tha: was an

exampie of confounding.

But I think in this case I am not quite so sure. [ think the
smail number of sets mav be so fragile that backing off is

actually the right thing to do.

Dr. Wallaca: I think vou could represent time richiv with lots of nots and
22t all the advantage of the matching.  One other placa
since [ have the microphone. [ heard in the discussion

~ some kind of equivalence assumed between an analvsis of
cumulative dose and a implicit requirement that thers be a

PN oavsical accumuiation of the metal in the body for that 1o

o

€ an arpropriate analvsis. and [ shouid sav thar w> 7

g




Dr. Johnson:

Dr. Brent:

SN e————

accumulative dose analyses all the time on toxic drugs that
are metabolized and don’t accumulate in the bodyv. I con't
think there is a necessary connection, or that the lack of
accumulation invalidates the kind of cumulative dose
analysis that’s been done.

I think the peint was made also this moming that a series of
acute exposures are also picked up with that endpoint. Dr.
Brent.

I have been glad to be here where there are so many
statisticians and epidemiologists becausz I need 10 leamn a
lot in that area, but I want to tell you about our field of
birth defects.

One of the problems we have is there ars about 60 birh
defects and anybody who does a large epidemiological
stedy leeks for correlations with a particuiar environmer:a;
&g¥nl Just on a staustcal tasis wiil end up with three bizh
defects that are statistically associated with thar
environmental agent, just on the basis of probability. And I
noticed that in the table on page 9. vou have that flow shear
that has all the correlations or relative risks that have besn
calculated. There are about 80 of them and aoout nine of
them are positive. So some of them are thers becauss vou
would expect them to be positive, just on a statistical basis.
In fact one of them shows a negative association under
neurological degenerative disease. The .987 with tha
relative risk both from the "93 confidence levels below ons=
shows a negative association. How do vou {ook at this dz:a
and which ones do vou assume are the statistical ones and
which one is the real statistical association due to ar

association?

I bring it up because we have had some major tragsdiss
with staustical associations. The one that I can think of is

the collaborative perinatal project  The coliaharatiz»

s
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Dr. Davis

perinatal project was a 50,000 patient study from 1957 1o
1965 where they looked at women who they registered in
pregnancy and they looked at evervthing. They followed
the children after birth to age seven and dijd complete
neurological evaluations, IQs and as much as they could do
in those years. When thev got to birth defects, thers was
one association that came up. Congenital heart disease,
and it was a very famous paper by Dr. Hynanen. I can tell
you there were probably 3,000 lawsuits about the fact that
progestational agents was associated with congenital heart
disease. It took 19 years to remove that wamning. The
FDA in 1999 finallv removed the varming on congenital
heart disease after millions and rmlhons of dollars of
lawsuits and ageravation about 2 sratistical associauon.

[ just want a perspective from the statisticians and the
epidemiologists as to when vou look ar data lixe this, what
concemns them? Hew do thav ool 2t -his and how can they
what it meass o Jem? Secause it oo nruses

et : tA v
evnlain to ma

me when I look at the birth defect data.

Actually we were aware of the Faeroe Island the Sevchelles
Island data. so belisve it or not vou'll just have to
undersiand that when “ve want into this particular study, my
thinking at ths time was fai ily rudimentary. It was
Thimerosal equals mercurv. The stuff [ knew from the
Sevchelles and Faeroe Islands knew that the primarv areas
of focus wers going to e on language and speech
development and believe it or not we also knew tha;
auiism would come into piay eventeally, So we nad 1o ar

least studv that.

So I kind of view this as both hvpothesis testing in some
way, In a sensz that our pre-study hypothesis was to look a;
language and speech developmental disorders. And [ wil]
be quite honest with vou. aimost evervthing else was to

Some extent a screening analvsis.  Excepr nephroiovic




Dr. Verstraeten:

damage, because we did know that Mmercury in some sense
has been associated with kidney damage in the past. So
that was kind of our take on it on really the very first phone
call. Frank or Tom, do you wani to expand on it? In
essence there were two components. This hypothesis
testing/screening component as well,

If I can say something about the number of analysis. This
question has been raised before. If you do 100 analyses,
with a statistical significance level of .03, you will find five
significant ones. That makes sense. However, the level of
significance of some of these findings go to .00i. So even
if you do whatever adjustmen:, that would still be

significant for scme o these.

Now 1 agree that fortunately I didn’t put the level of
significance for these. That would have been heIDfuI and it

would be usefi! alsp to bneia +hoe 2ZiU3Tment, DUl thsl IS one

i35uc

The other one is that some of these f findings are in a way
consistent. If it would be purely rendom. then we'd DOD up
in all different places and not in cerain patterns and what |
think vou are sesing herz. So [ think those are arguments
that why I am not very worried about the multiple

comparison issue.

Dr. Jones brought up a suggestion whan we wera talking in
the coffes break. The collaborativs perinatal project had
30.000 parents. Thev registersd them right from the
bezinning of pregnancy ancd then thav followed them very
closely. It was subsidized. Probabiv all those chiidren had
DTP. Was mercury in the DTP in the fifiies and sixties?
Well, that is still on computer and avzilable to vou. One of
the things I have besn taught about Epidemiologv is

repetition. In other words. 1f vou couid get another bodv of

(R R S R TETA]




Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

Dr. Modlin:

Dr. Verstraeten:

AL Sareny Danlieen

patients and demonstrate the same thing, it makes it more

convincing.

I would be the first person to try and analyze thai. I have
been asking all over if there is another data set I could look
at and try to replicate it in a verv oriented mannsr without
doing another, analysis.

’

Well, it’s on the eleventh floor of the Archives Building in

Washington D.C. and' certainly any government employee
would have accessibility to that data.

I just heard that we have those data here, so we can...

I think it would be wonderful to analyze that data set. |

would just rémind peovle that the only Thimerosal

containing vaccine that children got during that era was

DTP and that thev all got it so that - may be Luai vour
RIS
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to see may be hrmted on that basis.

Can I add another issue? Along the line of whar vou
mentioned, what we are wziting for or what we ar» ming

to do is replicate itin ¢ differe.: data set.  Tiuos

$0

at Harvard Pilgrim are going to try and repuca:e our
findings in their data set. One of the advantages is thev
have actually weigh: of all the chiidren, so we will be ahi=
to do this by weight exactiv. So we want 10 avois cdoing
multiplz comgarisons just for the SpECIic ouicomes that

are interested in. That's one and then at the same ume a
the. UKL there is another daiz set of the Generzl
Practitioners, where we have also asked them if thav can
replicate our findings there. So we ara waling for those

results.




Dr. Guess: I think that it is an excellent idea to replicate and those Jook
like good places to replicate it. I would add one additional
note of caution, however, with any replication and that is
something that has been said before. That there are many
people whg haven’t been diagnosed with speech delays
who have them. Relatively subtle levels of speech delays,
so that these data sets would still have the problem of

. potentially incomplete cases ascertainment, where the
incompleteness conceivably could still be linked to the
vaccinations. So that if the replication doesn’t confirm the
findings, I would feel a little bit better about it, but if the
replication  confirms the findings, vou stll have this
problem with incomplete case ascertainment, possibly
differsntial. So I think one way 10 get around that might be
gradations of severity of the speech delay or things like that
which might be harder and more completely ascertained. |
am sure a lot of people have thoughts on that.

Dr. Davis: Let mc just cairv oup, we actuzlly nave a whoie hour
tomorrow to talk about sort of our future research strategy
an talk about different studies that might be dons
elsewhere, including whether or not the potential sitas have
problems like vou are talking aboui. The sample sizz or

just whether or not they would be suitable 1o answer
various of the biases that we have been worried abour

today.

re

Dr. Stein: The correctness of this association of Thimerosal wizh

—

neurobehavioral or neurodevelopmental problems it seems

to be really depends on the quality of the diagnosis. Tha:'s

vour endpoint, so [ have a few questions.

With the ADHD diagnosis, vou lookad really at the billing
codes. You did vour data analvsis on the billing codes and
vet it was only a litle over 30% that had a confirmad

diagnosis. Why didn't vou do the analvsis on those that




Dr. Davis:

Dr. Stein;

Dr. Davis;

Dr. St2in:

Dr. Davis:

Dr. Sta:n:

had a confirmed diagnosis of ADHD, rather than those that

were just put into the billing code?

We did. Ars vou saying why don’t we redo the analysis
limited just {o those children confirmed 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 sesn at least
twice. Excuse me, looking at the exposure. ¢ 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 thesa are leval I, II and
IT1, let’s see if I can call on my memorv here. Feel fres to
come in and help if anybody remembers these off the top of

v } M N il - e~ emeoe + 1 - - —- .
their head, These arz children whe w202 at leas: sean o
D T Dt U AL B . g : PO
weev JracuauaencI, IZIgrml o .\_OIT.SCL\.} 2§ aEnd wi2n

confirmed. So these are in fact the relative risks for
children who are confirmed to be ADD children, and yvou

can see that the relative risks are almost idantical.

[f we lock at the assessment of tha anzivsis when we ara
looking at exposure at thres months of age, now these are
all children who were seen at least twice and then when we
look at children whers the diagnosis was confirmed ov this
specialist or referral on a referral, we ses tha:’s now

stausticaliv  significant  with confidence intervals thar

Do ~ou have the same daia for spesch delav?
Yes. we do.

is 1t a simiiar resujt?




Dr. Davis: Yes.

Dr. Stein: [ think with ADHD, and this is a clinical observation, if
) you go to a specialist as I think thev have both at Group
Health and Kaiser of Northemn California, that diagnosis is
fairly standardized. Developmental bahavioral 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 diagnosis. It may be very miid apraxcia or very mild
articulation deficit or very mild expressive language delay,
but I have never seen one not come back. Now vou had
some that didn’t, [ know, but I have never seen that,

I think vou really need to look at whar the diagnosss were S

and fihey were significan:, rather then Jjust a diagnosis of a

meanm aa e v AW OO

Dr. Davis: That is a very good point and i: Jjust proved to be
impossible, on both a preliminary look and or cur larze
look. We can wish for standardization in medica} records.
and I'll show you it simply doesn't 2xist. Some Lids got
Woodcock and some kids got Bailey. It's Jjust a whoie
commish of stuff done to children and it seems 10 vary by
who their referral practitioner is and the age of the chilc.
and other seemingly random events. I think whas vou ars
asking for is wonderful, but I don’t think we ar= going 10

getitjust by looking at medical records.

Dr. Sirks: I would just like to compliment ths investigaiors for
acwally diving into the data that were available as much zs
thev did. I think thev have done a fantastic Job of doing i:.
At the same time [ think it is important that we reafize this
1S not the same thing as taking these children and putiing

them through 2 swandardized batter of tests to derarmins
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exactly what they have. The fact that we see such
discrepancies in terms of the proportion of these kids wers
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. |
think we can say that we can cull these things down, but
whether or nét 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.

Dr. Davis: Well, thanks. I think actually we all agres with you on that
- point.

Dr. Johnson: Could I ask, Tom, does it help vou at ail, the fae: that as
you tracked it more and more toward the IMore precise

diagnesis. the relationship he!ld, Tha TI.ZUVE 1isX staved
specialists?

Dr. Sinks: Personallv not se much in the speech and the 1irst two
things because there reaiiv wasn't much diference in the
numbers. Almos: all of thesz ids weea relerred. Almos:
all of the referrals endad up ceing a confirmatiorn, and it
didn’t suggest i0 me that :here was reallv much difference
in those groups if [ remember.

The more troubiing one 10 interpre: was the ADHD. The
thing there that is troudling 0 me is why is it that 60% of
30% of these kids are nor getung referred? Is it an issue of

the degree of their condition or tha: the primary iraating

15 case and it isn't
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person is verv comfortable i
just simply not refarring them. So [ am not sure. It 1s

reassuring that there is something going on in the da:z. [fit
[ think in the first two

7 Just disappeared, ves. but a




Dr. Verstraeten:

Dr. Rapin:

Dr. Verstracten:;

Dr. Rapin:

examples we are really dealing with almost the same cases.
I'don’t think you are culling that manv 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 vou are right about the ADHD. 1
think there are a lot of General Practitioners or
Pediaricians who feel comforiable weating these kids

straight away with Ritalin or whatever it is.

Another remark I would like to make, I don’t think that this

~- <1 e ean
cne completely takes away the concem about parenta; bias

cetause one couid say the more concemed the pareni, the
more likely thev will see a specialist and the more likely

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

Regarding the language disorcier, vou must have mad= on

A~

age when this ciagnosis was made, ves’

Yes.

Okay. two things. Number one. perspaciive siudias have
shown that a large number of childran with early languags
delays diagnosed say at two vears or thra2 vears. by the ags
of four or five vears thev no longer have the problem. And
in fact. one could sav it’s disappearad and then it will
reappear at school age as a reading Cisability and therefora
1t 1s still significant. But a study from Whitehurst and your
University at Stonv Brook has in fact shown thart it is a
deficit that is predominately an exprassive deficir. It

probablv is not significan:.




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
developmentél problem, and particularly at ‘this age
language disorder is the first 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

- .. L elane -~
how many of those ar

y ¢ getting wreaiad.

The total treatment group for the under three in Michigan is
currently 2% of the population. and that is probabiyv up nea

the national average.

I have a quesiion for Phil. This has to do with his cecisicn
to look at stratification on clinics one bv one. [ am
wondering whether vou think it could be, in fact, done
whers you in essence look at the clinics by quartiles of
some measure, or quintiles even. | guess | share ths
concarn that vou mayv have actualiv lost a lot of tha

informative risk sets by stratifving so finely on clinics.

[ think it’s not so much that the risk sets have bezn totailv
lost, but that they are looked at guite differently in the
serse that a clinic where 90% of the kids are in the same
risk group. That's a higher risk group. The case being
rrom thar high risk group is certainiv not an unusual event

Now vou average that across a bunch of other clinics tha:




are very "different exposure levels, that kid may seen

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 ars slightly bizger 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

“n A LTone

variances and that’s why there is ne 2520,

X

Dr. Johnson: Please, Dr. Clarkson.

Dr. Clarkson: On another topic. vou heard us toxicologists talkine ahour
body weights and what sort of biood leveis we mizh:
expeci n this populezion. Do the investigaicrs ..oz
Histogram of birth weights in this studv? T haves'® seen ic.
It might give us an idea of the sort of maximum blood
levels we might expect to see in this group. To ses= whether
these levels might overlap the lower ranges from othar

epidemiological studies.

Dr. Verstraeten: All T can sayv about the birth weight, at least for the group
of which we had the birth weight. was that the mean was
5.5 kilos and it ranged from one to about five, but | could
produce you a histogram by tomorrow if vou would like

thar. /mq




Dr. Weil:

Dr. Davis:

Dr. Rhodes:

The other comment [ 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
developmentél problem, and particularly at ‘this age
language disorder is the first one that comes to attention,
you will be referred for intervention. So I think that may
be somewhat of an artifact.

[ 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 0%, 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 irsaec.

The total treatment group for the under three in Michigan is
currently 2% of the population, and that is probably up nea

the national average.

I have a guestion for Phil. This has 1o do with his cecision
to look at stratification on clinics one by one. [ am
wondering whether vou think it could be, in fact, done
where you in essence look at the clinics by quartiles of
some measure, or quintiles even. [ guess I share the
concern that vou mav have actualiv lost a lot of the

informative risk sets by stratifving so finely on clinics.

[ think 1t’s not so much that the risk sets have bean totallw
lost. but that they are looked at guite 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
rrom that high risk group is certainiv not an unusual even:

Now vou averace that across a bunch of ather clinics tha




Dr. Clarkson:

Dr. Verstraeten:

Dr. Oakes:

Dr. Johnson:

ﬁk Dr. Ozakes:

Dr. Rodewsld:

Well, as long as you have a rough ids2 of whart th= ranes is.

it would help.

[ can show you that by tomorrow.

Evervbody, I'm sure is very well aware of this, but I den*
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 arv kind of handie on

it.

Do vou want to start the list of things thar woulc worrv vou

most? .
r 1 - . o o B A ;o .l
Well. T guess we have sema dasn Whar have we
PO SRS R U o B & SN S e e - . AN e A
COTIIZ2TST 30 14T, e igve sulnT 2o on 3CCigallnonmiic

statts.  We don’t have anv kind of data on smoking,
although it was mentioned. Alcohol.

in iemms of what Phil Rhodes was tziking about in terms of
whether the jow exposure group shou!d e aralvzed or ool
that’s a potential arsa to look for confoundsrs. One of the
characteristics that Dr. Modlin had mentioned earlier anc
the thing that’s been troubling me the most, and that is thar

the lower exposure group are by definition lats startars.

- There is a lot of health service research talking asout =2

charzcierisucs o babies who are jater sizmers  ce-
vactination and delayed vaccination. Manv of these a2
sociceconomic faciors and poverty accass [0 cars. which
wotid not be a problem in this data se:. But then there zre

suctie ones.  This month in AJPH in basicallv ths same

group of children. thers is a studv shown thar the [ate
swariers have less continuity of cars. Thev see the same
docter fewer times after time. and that mav have some




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 cnset of whataver the
outcome is? Is there any sense in doing that? The only
temporal association you have demonstrated is that the
diagnosis occurred after thev firs: were vaccinated. Okay,
that’s the basic bettom line you have to demonstratz, but is
there anv merit in trving to establish if there was a unique

~ s

I ' - PSP St At s ey dTaae Do -
or soecific period of time post-exposurs thal develooment

v ~ - e - P
St or Y at-Ya i DC “ AT emanlen soamontt
LTiayy Were [IISUNCUCEs ) DICas thal mansa sansa’

[ think Tom and I both have done scme work on that in the '

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

"]

compared o age fOUI‘, Or Oone expcsure group versus

4]

@)

others? I have not sesn anv big differencas aiong thes
lines. I have not looked extensivelv or not across zll tha
outcomes, but in the few [ have locked at [ have not s22n
anything that relates to that along those lines. I have also
looked in different calendar periods. One thing thar didr':
rzally coms out in the. earlier discussion was that the
diagnosis rates for these conditions. i vou look at kids who
are the same age ar differsnt calendar times. thex have gona
way up In the last five or six vears in both Group Heaith
and NCK. The diagnosis is much more common now than
it was four or five years ago. for speach delavs as well as

ADHD.
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Dr. Johnson:

Dr. Rhodes:

Dr. Johnson:

Dr. Rhodes:

12fano:

The comment was made this MOoming, or the quesuon was
raised are you just shifting the diagnosis to an earljer age
and that if you looked later in time, would that even out?

[ think the amount of risk that is being ascribed to
Thimerosa] 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 thev 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 saving tha: if one trizd to do an ecologic
stidv and said l2t's ool oo what the ragzs oo beas over
the last few years. Now let’s start not using anv
Thimerosal. Shouldn’t they go down? No, they wouldn’t
necessarily go down becauvse there has been a very sirong
upwward trend in these two HMOs over the las: thres or four
vears in using, for exampis. the snzech coda, and ha-
temporal trend may just kesp going up and its slope Is so
much greater than the contemplated effects of the
Thimerosal that if there were effects and vou took them

away, the trends mayv swamp that out wially.

I would like to makz 2 comment on that. [ am no: surz it
this was one the siides vou had. but at one time [ know vou
did some logistic regression looking at kids of carain agss.
[ think even up to six vears of age. There was still a follow
up. and then just lookad at the progorion that had these
outcomes. In that case. tims of onset doesn’t matter that
much. You are just looking ¢ sea ifthey got it by that age.

By the age of six. which for
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Dr. Verstraeten:

Dr. Qakes:

Dr. Versiraeten:

including speech delay should be noticed by then. Is that
one of the slides vou had. the end results?

One of the concerns | 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 vear. This is sil! the proportional
hazard model by calendar year, just to ses if by a year of
birth of the children to ses if it was different for carain
groups of children or not. So not all these estimates ars
ldentical. In general they tend to be similar. Note that in
the last years the numbers become verw small, however, in
the first vears the differences are nor var lzmga,

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 hers anc it's 2 bit tough to
denine exactly tne contro! group. Howevear, if [ do it for ail

& = A A Smle g = S

agss and not looking at differant weors, and tRis iz oo-
spesch, the outcome is almost identical to the proportiorai
hazard model, which suggests to me that it is not a guestion
of bringing the diagnosis forward, out it is realiv the overall
number that drives this estimate. And i [ co it by vears of
the children. there is aiso hardlv anv differenca. excep:
above four vears and then it sor of goes down. Bur unril

-

four vears the estimates are not verv diSzrent.
Those are cumulative. right?

Thev are not cumulative.
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Dr. Oakes:

Dr. Verstraeten:

Dr. Stehr-Green:

Dr. Verstraeten:

Dr. St

Dr. Verstrasten:

Dr. Stehr-Green:

Dr. Verstrasten:

Dr. Davis:

Dr. Johnson:

o

n:

So where they say one to two vears, that is between one

and two years?

Absolutely.

But this is the age of onset, right?

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 vear or between one
and two years, et cetera.

Does this mean that speech delays wers dizgnosed under
vear of age?

o

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

That would be a very imnartant paint with recard ¢ the

accuracy of the studv. Do vou know how many?
No, I haven’t lookad at that. I have no idea.

You and [ both know it should be about zzro. but it's ahen:
eight and it’s children who arsn’t making sounds va.
Frequently these children haven't made sounds and they
had an older sibling with a profound speech defect. I
actually saw a courle of these and the parents wanied to
make sure that they were sort of lining up the services tha:
were avatlabie. At Izast at Group Hzakh. That wasa™

actually a rare scenario.

If the number was small. hearing loss would be another

possible explanatior.

I would like to maks a comment. We have bean focusing

on all these acquirsd causes including mercun and

oo e Vageine Sadeny Datains ot e e




Dr.

Dr. Rapin:

Johnson:

prematuriiy, and vou 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 thege deficits and the major cause is genetic. So [
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 s»elling in childhood and
adult life. T 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 vou told us that you don’t have
data for example on siblings, vour suZv dees not lend itself
tc*':c::ider:':;‘ the major variabic.

Well, I think the assumption is that those genetic
predispositions would be randomlv distributad.

But vou don’t know that.

No, that’s an interlining assumption.

[ understand that, but vou don’t know that.

Just on principie, Dr. Rapin, it s22ams 10 me that the more
we learn about genetics or the morz we learn about Jet's
say autism. the more we shift toward focusing on g=netic
causes, but would vou rule out the possibility. and let’s
move away from autism, that soms of these are genetic

predisposition and then the second hit?

Notatall. [ think itisin fact an atrractive hvpothesis.

sa Intommanon Tl




Dr. Johnson:

Dr. Phillips:

Dr. Verstrasten:

Dr. Qakss:

Dr. Modlin:

~—

e e N e

Right, thank you. Yes, Bill.

[ wanted to return to what I think was a thread that was Jjust
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 Thimerosal
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 attributabie 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 atributable rick. A vou zre
aware however, 2 larce majonic of Jiidren  are

vaccinated, so it will probabiv be quite high, if we belisve

the signal.

n inat caiculation though, whether vou choose =2- - 25 :he
beseline or the lowest or the largas expesuss ST ouTinz

Two things. One I was just about 10 make the comment
that [ hadn’t heard anvbody use ths term atuwributabie risk

for oth=r reasons.

Secendiy, as a non-statistician. let m= ask a najve question.
That is here we would have to assums if vou us2 the erm
atiributable risk. in part becauss the r2lative risk albeit may
be significantly different are still exiremely low, the risk
ratios are low, that the true auributabie risk is going to b2
low, I’

just that when vou appiv even a verv low

arowadble risk w0 a2 ven lares population. a2 large




Dr. QOakes:

Dr. Phillips:

Dr. Johnson:

Dr. Verstraeten:

Dr. Johnsor:

Dr. Snider:

t
denominator, then the actual absolute numbers becoms

very important. Is that right?

If you express it as a proportion of cases it is. If you
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, T have been a bit
reluctant to get into such tvpes of caiculations. I think in
the first place the whole face of this studv was just to
produce a signal, and what you are asking now is to
extrerolaie this w0 a public health level, which [ have
arweays cesn reluctant 1o do. I think in the firs: place that is
giving credit it is not due, and in the second place, it is
giving more accuracy to this data than whar they really

have.
Dr. Snidaer?

[ have two questions. but I will pose them one at a time. |
am wondering from our mercury experts what thev thoughr
about Phil’s presentation with regard to using | guesss the
37.5 micrograms as a base, and then comparing the 50 and
62.3, 75 10 that, and whetker those differencas in dose in
the vaccines, whether based on knowledge of the effects of
mercwy, they would have expectad to see the kinds of data
we saw or something less or something greater? Given
how much that dose would contribute to biood levais and

tissue levels?

A,




Dr. Clarkson:

‘f@“
Dr. Johnson:
Dr. Brent:
Dr. Snider:
,;;@*\

We wentkthrough this calculation last August, and that's
why [ 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 nige 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 rhethylmercury_. which probably is not
quite correct. Butr we could come up with some biood
levels that would sort of relate to these that have gone on
before.

It might be thht in the very low birth weight group at the
end of six months, we might start to approach some of the
lower 1imits. wnere you wouid expect 10 see a smail risk.

Bt I don't know bevond that.

['m sorrv, Bob, what was that commen:?

2

I said the problem is the greatest  risk for

neurodevelopmental prodiems in & pramaiwrz is ihs Sz
that they are premature, not the fac: that they have gomern

vaccine with mercury in it. I mean it is verv hard to sor:
that out. You know the high risk of neurodevelopmenta]

problems in a 22, 24 or 27 wes=k oic pramaturs.

I think T got the answer to my question. Basizaliv tha:

D
]
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without knowing in greater detai! the weights and bein

uQ
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able to calculate the dose based on bodv weighr, it is hard
to know whether this is what vou would have predicted or

not.

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

OPPOTtuRItY to look at his anaivses. Thatis i we rimmad -hs

s




Dr. Rhodes:

problem around and said well. we have these dara that
suggest there is an association between exposure 1o
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, because I think thar 1s 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 |
am sure some of the people whe 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 rou be Wwllling 1o criticize

yourseiZ, Phil, or do you want a2 other peopie 107

[ think some of what I did is not directly comparable to
what Tom did in the sense that T haven': computed slopes if
vou will in that restricted range. For exampla. it is possible
that even though sav with five groups. | swane?d with
comparison group in four groups. A couple are significant
and that goes away. It is still conceivable that vou would
see a mildly significant trend in those five groups, even
though none of the four comparison ones ara anvihere
near significant. So to be strictly comparacle with whar
Tom has done, I would have to go back and compute a
trend statistic if you will for thass thres or five groups or

whatever [ have in my analvsis.

[ think the criticism has besn made thar maybe stratifving is
100 severe at NCK. [ think the clinic is a variable that can't
be completely ignored. It is going 10 raquirs some looking

at.




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 arsn’t analyzing as much of the data as we
originally thought we were analyzing, and that some
thought thig is a great idea to control and an inadverten; in
fact in a number of diffsrent ways, whose effacts are stiil
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 ws are worried about some kind of
confounding in which there is an association betwesn
recelving vaccines or at least recaiving vaccines on ume.
and the attention parents and health care providers might
pay to their children’s spesch patterns and other behaviors,
and therefore there is a greater likelihood of case
ascertainment in that group that is weil vaccinaied. Ang
thers may be just s much di5eass in inose thai ars not as
well vaccinated, but there is not as good case
ascertainment. That’s the major epidemiologic concern
guess that [ have.

But there s also this big juak of patiznts that f2i] out o7 tne
analyvsis, by excluding those kids who had some kind of
diagnoses at birth. If I understand vour analvsis, Phil.
including them seems to wash out the erfect considerably.

[ think 1t has different effects. [ goes in differan:
directions for differen: outcomes at differsn: times. It

doesn’t uniformly tend te bring things down.

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

going on that creates tha: kind...

Again. [ don’t think thers is any uniform effect that brings

evervthing dowr. [ think thers was some that wers actualiiv




Dr. Srider:

Dr. Rhode

(.

[
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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 featuge that this does interact with potentially was
clinic at NCK. There was ons slide thar 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 alse 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
13% of their kids, or maybe about 10% because some
would still be exgluded, but for others it was purtting back a
quarter of their kids. So there was certainly a lot that could

be going on in that sancs.

And I believe vou pointed out that some of them were what
we might term clinically at leas:, relatively trivial
diagnoses and others were quite substantive diagnoesas.
They are verv heterogeneous in terms of their clinical
impact, and there was a broad range of the frequency in
which various clinics ascertainsd these abnormalities.
Therefore, as you point out, the percent that are withdrawn
for those reasons varies considerably from clinic 1o clinic.

Most of these perinatal codes arz from the hospira!
discharge record from the birth. Now that is not alwavs
true. Some of these came from later ages and it probably
Wasn't even appropriatz to their uss. because they came
when the kid was like a vear oic or something. But on the
other hand. one hospital ieads to two different ciinics and
there mav be some relationship there between what tha

hospital will pick up and what the ciinics will pick up.




Dr.

Chen:

. 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 findings was that on his own, Tom independently

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 thres aren’t gocd ouicomes. 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
A )

son . g tam aen Yo o evemys t RO
different pattern then mavhbez iz would bea Way 1 which,

&

Cesel on ihese resulls pefdrz e oo cn taese necessary
studies, but those are going to take a much longer time,

may te a quicker way to get at our answer,

Whicih one of the three thar wouid not b2 associated with

v O
merzurn’

One was conjunctivitis, diarrhea and injury.

Fiat rze:

Therz were two additional [ adced later that [ thought
wou:C bz more susceptible to parental worrv, and that was
flat f22t and the code called worried weli, Diagnosis not

coniirmed by physician, that is what it maans.

[ know the hour is geuing late. but one of the things we
have not discussed is the date regarding pramature infants

in anv datail that [ found interssting. T undarsiand tha: the




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 al] 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 infan:s who had a diagnosis of just prematuﬁty,
but no other diagnosis such as developmental delay. Well,
[ am getting myself into a circular argument here.

Dr. Verstraeten: It might te more comparable, what 1 nave here is all %
premarure, no mater whether thev had anyining eise or not.
Except they had to have two polio vaccines still. That was
still there. So basically for like the entire catsgory, the
rend is even cdownwards. | am not sure who would
happen if I took out the zero catezorv. I am not surs 7 rhar
cecomes really flat or if thers is sull some king o trenl
However, the part that worried me was this. 7] 2o -=e
DTP-HIB combination, I can coma up with relative risiks of
more than four, which is really verv high. But the issue
here is that as vou can see at thess confidence intervals, the
numbers are quite small. We are stif! talking about 300
children. That is for the six months. The other ona would

oz a smaller number.

Dr. Modlin: It's unspecified delay, not a speech delay.

%,

Dr. Verstraeten: For the speech delay that doesn’t haopen. That's cifferent. P
With speech delay it doesn’t happen. so once again that is

——

tinconsistent here. I don't know about the premasures,
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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
1t is still not one. So that explains part of the effect, but not

entirely.

-

The bottom line to me is vou can look at this cata and turn
1t 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, thers is some things that just will
never go away. If vou make it go awav here, it will pop up
again there. So the bottom line is okay, our signal wiii &
simply not just go away.

e Dr. Modlin: I guess 'm thinling cut loud here Bt migit oe that ror
soime [uiurz swudy, thar aotizlyy ISTUsiNG On premaiture
babies may make-some sense, because we have all sajd
from a biological risk standpeint, we would expect them to
be at highest risk from exposurz to Thimerosal if it was s,
and it might bs that designad to swizv focused on those
infants that don’t otherwise Zave an obvious 2xplanation

for a cognitive probiem might be a reasonable thing to do.

Dr. Verstraeten: Maybe one thing to do wouid te to take the approach that
Phil has taken. Saying that if thev have reachad 37.5 ov
three months, thev probably ¢icn’t have a lot of problem:.
otherwise they wouldn’t have received those vaccinss,
Although T am not sure bscause | can se= some very
premature chilcren also getling vaccirated. [ don't know,
Frank, if vou want to commeant on other studies they have
tried to do with prematures. [ is usually not ver
straightforward. [ was thinking of the neonata! mortalitv

> . o~ . T
study. lnat was prettv impossidle.

P LA Nl e Tab st




Dr. Johnson:

Dr. Sinks:

Dr. Verstraeten:

Dr. Oakes:

Dr. Verstraeten:

Dr. Johnson:

Dr. Snicar:

Istt related, Tom?

It’s related to this. I caught the issue. The biggest concem
we had with analysis was when they showed us the chart.
If I am _not mistaken that first no-dose category.
Everything else was wav below it and jsp’t that driving
these numbers here?

Yes, that’s what [ 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 whar it would
look like without taking the zero group away. It migh: go

up.

I know it doesn’t. T brmaw i didae I'™ oot sure ifiss

| S T e e, e - T T
above orbelow onc. 1173 oo Jierans 2™ o2, bul i 'm not

sure.
Dixie, did vou ask your second auasiion?

Yes, I think I asked my sscond question. but [ think |

would just like to respond on the other diagneses.

I think this was a reasonabie =ffor: and [. too, like Tom
want to taka the opportunitv o congratuiate the people who
have been analvzing this data sar. [1's tremendouslv

dificult working with administrativ2 dara sars and trving to

maks some sense of them. But [ think it sill might be
worthwhile trving to give some corsideration to some othar
diagnoses that might not have the sama hard endpoints that
conjunctivitis and some of the others did. | think flat fest
and the worried well are reasonabie things to look at. bur
maybe giving some additional thought to diagnoses that

parents would consider as potentiallv sarious problems. bu:

o Intormtion Dl




Dr. Johnson:

Dr. Gerber:

would not have the hard objective endpoints would make
me feel a little bit better or worse, depending on how thev

came out.

I still remgmber when I first came into the TB research
branch and had the opportunity with George Comstock 10
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 teen dble 10 explain that [ think people who
do clinical triais are aware of those kind of quirky things. I
have realizec that people who exhizit cerain behavioral
characteristics, whether it is refusing to participaie or
maybe seeking care more than other peorle, can have
different outcomes and theres can be cisassociations, even
theugh [ zusss we don't undersiand in this case ke
pryenoicgical  mechanisms  of  ias psvcnoovioiogical

mechanisms that are operating.

So it is not that [I'by anv means wanr 10 dismiss this siznal.
As somecnz was talking about wha: is the atribuianle
risks, thers ars tremendous pblicy impiications Tor this.
Not only as the issue was brought up with compensation,
and we haven’t heard from John Clements, but for glotal
immunization efforts and so forth. But I think we have 1o
be very, very careful that we got it right when we decide 1o

make a pelicv call on this.
Thank you for that reminder. Yes, Michae!?

Coming back to the methvlmercurialization factor asa
possiole confounder. it seems 0 me thai with the
opportunity in this Harvard Pilgrim swdv. [ don’t know
how much vou want to g2t into this. but if ther= is an

opportunity in that study {0 use as a rafarencs group those




Dr. Verstraeten:

Dr. Chen:

Dr. Johnson:

Dr. Versiracten:

Dr. Rhodes:

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 the\ received
Thimerosal free vaccines. That would be a good way 1o trv
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 T ask, Dr. Rhodes said ke was not too excited about
trend analysis as it was used and I think Tom, you had
commented a iinle on trend analvsis, but how would you
respond to that? Or Bob, either cne.
N

Maybe I would have to ask Phil to clarify because I am not
sure what his critique was ¢n wha rand anaiysis.
I think my basic problem with it is that the assumption that
12.5 or whatever value vou picked, 0 to 23, is the same as

> 10 30, 50 to 73 has the same effect. Unless veu allow

/-,

th05° SEparate groups to have their estimates first and vou

o

ses they kind of fit a petam that kind of adcs UD cn
certain scale, 10 me going directlv to that kind of modeling
you can certainly obscure a lot of points. I have certainiv
seen cases where yvou have lots of ups and down, but vou

think vou have a significant trend.

Can [ comment on how this unfolds? Basicaliv as
unfolded. the first presentation were just by categorv, and |
think it around the second or third group that Tom
presented when they started asking or started eveballing.
Saving this looks iike a trend. Have vou done tread tes:s
for this? So then Tom started putting in test for trend anc |
guess with these big tables. it ended up being a convenian:

J

way 1o summarize data on thoss mary tables. Bu: i gid
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start out just looking at them categorical and then basically
the audience kept requesting trend tests.

Dr. Rhodes: 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 vou 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 peopis have
gotten a little confused.

Dr. DeStefano: Then I am going to come clean on that as wall. As Tom
said, at first he tried to use the bigges: group as the
reference group, and then there was a lot of arrow bars thar

didn’t overlap one, and I though- i mizh: b2 bamer if we
have more standard amows et overiap one Tt was going
to get disseminated. I thought the zero group looked like 2
more logical release. When people want to ses a zero
group. | have become more convinced in the las:
intervening months that there is something prettv weird

CQrredt o

(7]
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atout this zero group or that protesi= Tom vz
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cegin with, but still that’s how it unfolded.

Dr. Guass: [ did want to support Phil’s point on the issue of trend test
and concern about them, especiallv the linezr trend test. |
celieve there was an articie in the American Journa! of

Zpidemioiogy a few vears back exprassing a concarn abous:

1. So there are a bunch of diffarant wavs [ think the

statisticians could provide advice on how o do that, bu:

there is a legitimate concern and some counter examp

% thai show one can gat confusing resuls

Dr. Qakes: [ woulid just like to respond that vou could alwavs kind of

produce examples against any technique. [ am not familja-




Dr. Johnson:

S
%]

Dr. Oake

Dr. Sinks:

with this specific article, but I think certainly the test for
trend is a reasonable wav 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 jn there.

The other is.you can do a test for departures from trend as
well as the test for linear trend. I doubrt that there would be
enough power here to really detect any departures from the
patterns that you do see.

But I think the other war of doing It and looking at each
group separately and putting arrow bars on each group
separately, you o dilute the strength of the relationship if

vou do that, so it’s a trade off with power to dstect a

relationship.

et e S S ,
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significant?

I know these are not continuous exzosure. thev are actuallv
discree, but if vou imagine it was continucus and vou split

[ RN

them up into finar and G- ZToLps witn smaller and
smaller numbers of people in each group, then the
confidence intervals for each group wouid become widar
and wider, and by splitting them up into 2nough groups vou
would get them all 1o overlap one. even if there was a

~strong relationship.

The way [ have always used the test for trend 1s that it is
not just simply a test for tread, but it is a 1es: of the slope of
the predictive curve. And thar what vou are really hoping
is that you can use that test for r=nd when that curve
actually is fairly good at predicting the point estimates for
the categorical comparison. If it dossn't predict it well. i

usually suggesrs vou shouldn’t be vsine the tes: for trend.
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Dr. Oakes:
Dr. Davis:
=
Dr. Braun:
e Dr. Rhodes:

L

That is kind of my rough way of looking at it. Thers is a
statistical way of doing that and I think Phil mentioned that

in his analysis.

It depends_on the correlation betwesn what you really
ought to be using and what vou are using. That is what
govemns 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 vou can then structure the
categories to increase that dilution. But also I think one
common sense approach would e 10 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 evidencs here suprport the usa cfthe

- it TAaee Toa- I
fr‘PT\A f.‘-!(‘? {nm TWaALL 1Ol 11ad Quite,

The zero exposure group, it sounds like Phil and Tom
reallv chose different analvses there and they have an
imporiant impact [ think on the resuits. 1 think there was
some evidsnce presented with thoss Kind of coni-l D
diagneses, conjunctivitis and gastroenteritis. showing a
litle step there, and that group was different ever on those
curves. as well as health care utilization and vaccine
coverage at one vear. [ am concerned about that group as a
comparison group. [ was wondering, when you have the
date analvzad two different wavs, vou could always presznr
them two differant wavs. but somehow I think one way

~

may be preferable. and I have concemns about using that. |

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

aboui tha;.

[ think my perspective was again. 10 ook at the datz and

saw what questions do these data bes: answer? Not v o




start from the point of view that you have to answer this
question regardless of whether the data is appropriate for it
ornot. And also taking a conservative point of view, that if
you could see differences at 25 microgram le vels, 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 mv abproach I did it but & owwasn
desigried tn give a dafinitive amseas WSO T was zegative,
When it was positive, then I didn’t think we neaded to
argue about some of the other aspects.

Dr. Brant: [ weuld like 1o tackle this guestion for my education. With
the rasult that vou have z sl ope over tha neriod of Uime in
the six months with regard to the resuits, what explanations
would you have for that finding? In other words, all the
ones that you could think of, of why vou got those results?
[ have some explanations. but this is not myv area. [ would

like to hear vours first.

Dr. Verstrasten: You mean for the increasad
Dr. Brent: For the slope of the increased risks with time.

Dr. Versiracten: What time?
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Dr. Oakes:
Dr. Davis:
i
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 vou are using. That is what

govemns 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 anv signal, and vou can then strucrura the
categories to increase that dilution. But also I think one
common sense approach would e 10 look at the observes
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 evidenca hare tn supportthe Usz of the
trend t2ct from what Tom
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The zero exposure group, it sounds like Phil and Tom
really chose different analvses therse and thev have an
imporiant impact [ think on the rescits. [ think thers was

xind

& m e o 5
A Mt i G saene

some evidence presented with thosa C
diagneses, conjunctivitis and gastroenieritis, showing a
little step there, and that group was different ever on those
curves, as well as health care urtilization and vaccine
coverage at one vear. [ am concemed about that group as a
comparison group. [ was wondering, when vou have the
cate analvzad vwo different wavs, vou could always cresanr
them two differsnt wavs. but somenow I think one wav
may be preferable. and [ have concerns about using that. |

would like to hear if Phil or Tom have anvthing 1o add

about tha;,

[ think mv perspective was again, 10 ook at the dara and
A o o =

saw what questions do these data bes: answer? Noy v o
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start from the point of view that you have to answer this
question regardless of whether the data is appropriate for it
ornot. And also taking a conservative point of visw, that if
you could see differences at 25 microgram levels, then vou
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
ertain level there is not a lot going on. In other words,
that these 25 microgram difference es, 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 cbviously liks my aporoach [ did it bur :- wasn /W"\
desigried tn give a definitive anavios WL I was nezatve,
When it was positive, then I didn’t think we neaded to
argue about some of the other aspects.

Dr. Brent: ['would like 10 tackle this question for my education. With
the result that vou have a slope over -ha ozriod of time in
the six months with regard o the resuits, 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. [ would

like to hear vours first.
Dr. Verstrasien: You mean for the increasad
Dr. Brent: For the slope of the increasad risks with time.

Dr. Verstrazten: What :ime?

CHILENR GRerT in




Dr. Brent:

Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

e Dr. Brent:

Dr. Verstrasten:

Dr. Brent:

Dr. Verstractan:

Well, over the six month period. I mean many of your

curves showed the rise in the relative nisk, 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 vou

got this increased risk.

I'm sorry, 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 it true that if you looked at the population that had

25 micrograms you had a certain risk and whez vou 201 10

75 micrograms you had a higher risk.

Yes, absolutely, but these are all ai the same tims.

Measured at the same age at least.

['understand that, but thav ara di%ara-- SNposurss.

~i

Yes.

What is your explanation? What explanations would :
give for that?

g —

Personally I have thres hypotheses. Muv first hypcthas:

ou

e

SIS .

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

vaccinated are more likely to be picked up and clagnosecd.

- Second hypothesis, I don’t know. There is a bias thear |

have not vet rscognizad, and nobody has vet oid me abour

1t.

Third hypothesis. It’s true, it’s Thimerosal. These ar= mv

hvpotheses.

[f it is true. which or what mechanisms would vou exy!
the finding with?

ain




Dr. Verstraeten:

Dr. Brent:

Dr. Verstraeten:

You are asking for biological plausibilitv?
Well, yes.

When [ saw, this, and I went back through the literature, I
was actually stunred by what I saw because I thoughs 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. Thay have
looked at other contaminants in seafood and they have
adjustad for that, and still mercury comes out. Thz: is one
point.

L}

Another point is that in many of the studies with animals, it

3 < -n vm yee e PR - e~ -
tmned cut thers 15 Uit 4 CIiIerent rasuis agpenainz on a2

Chesasmee wobas L

dose ¢l meroury. Depending on the route of exposure and
depending on the age at which the animals wers exposec.
Now I don’t know how much you can extrapolate thz: from
animals to humars, but that tells me thar mercur a1 ors 7
month of age is not the same as mercury at three menths. a Cf{:
mercury. Ta2rz is z

I L - amnl Ny ime e -
12 months, prenzial mercury, later mercurv., Thars

whole range of plausible outcomes from mercury.

On top of that, I think we cannot so easily compare the U.S.
population to Faeroe or Sevcheliss populaiions. W= have
different mean levels of exposurs. We are comparing high
to high in the Sevchelles, high o high in the Fasroe and
low 10 low in the U.S.. so [ am not sure how =asilv ~ou can

transpose one {incing 1o another one.

So basically to me that leaves all the options oper. znd tha:

means | cannot exclude such a possible effec:. i




Dr. Brent:

I think that is very helpful. I would add a couple of things
in there and that is that thers are threa reasons why you
might have the findings that you reported. One is, and we
don’t have the data, that with the multiple exposures vou
get an increasing level, and we don’t know whether that 1s
true or not,_ Some of our colieagues 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 &amage adds up. Not because of dose,
but because of they are irreversible.

And the third thing is that maype the most sensitive period
is later, like ih the fifth or sixth month. In other words, the
sensitivity period is not the same over the 1irst six months.

1nosz would be ¢xplianations that vou could only
demonstrate with research, and probablv not human. One
of the things that could be done naere, since we don't have a
lot of human populations and tha: is going 10 taka &z icrg
time, is to model an animal 2Xperiment.

I was involved in the allezarion that came from the ABCC

[£7

that one rad of radiation resultad in a doudling of th
incidence of mental retardation. which didn’'t make anv
sense. We went back to the laboratory and did an animz!
€Xposure using nine neuroceveionmenial beraviors anz
showed that at one rad, YOu have no patnoiogical afaz:s.
The central nervous svstem was effective and the neurs

behavior was normal.

I think the government could put together a projact liks
that, just to see what the threshold is for neurobehaviorz!
effects.  You can't use the ra to predict things in the

human. but it could give us some information that wouc oz




Dr. Johnson:

Dr. Dl‘\';s

Dr. Brant:

Dr. Snider:

a little hellpful. Because the big probiem 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 vou 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 vou are dealing with
human beings you have a lot of different genetic make ups

and presumably vou get the end large enough and those ars
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
endpeint and your detenminaiion inai ves, this is a threshojc
ciiccl. Trere is no gradient eiiect, and that worries me. In
general it worries me. In any kind of assumption that this

1s only a threshold.

But | think just 10 takes what You were saving a little bit
further, ore could posit that thers is a normal cistribution
of background mercury in the human population, and bv
vaccinating evervbodv at one single time vou have raised
that and in essence moved that entire normal distribution
some segment to the right. and vou may 1n fact get some

=

~very small, but detectable portion of that o Opu:ation 10 tha

affected range.
Well, [ don’t know.

Just to build on what Bob said., basad on earlier
conversations about this population. One might support a
nypothesis further by saving that if the people who ars
more likely to be on time for their vaccines are tha higher
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Dr. Johnson:
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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 of mercury, and vou don’t se= it
necessarily in those that are lower bezzuse first of ail 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 threskold
Is very near what we are talking abourt 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 th

things we are discussing. You have 10 do the study,
whether it is in the human or in the animal. [ mean all
these hypotheses are valid hypotheses ic test, but I can 2]
vou in our field we don’s Loz 2 5in2l€ agent that produces
Sirth defects of ihe cenizal nervous 5ysiem or any other
organ that doesn’t have a threshold. If vou want to maks
birth defects with Thalidomide, vou give 50 milligrams.
You can give evérv mother in the worlc one milligram and
ncthing will happen. and that is irus 0i everr known
rerarogen. Thztis o ovpical woxic cumve. IS |
is 2 multi-cellular phenomenon. It is a roxic phanomenon.
It is not a stochastic phenomenon. We nesd to data 1o
answer the questions that vou are raising.

I would ask our mercurv experts with regard 10 the fact tha:
[ don’t think there is a spectrum of @ genetic suscapiibilin o
mercury like there is to Dilantin and many other drugs with
a bimodal curve. [ think thatis a Very namow spectrum. |

would like to hear from our two experts.

We are going to have to close and | will le: Dr. Sinks have
the a5t comment, but Bob, et me just try to explain a ligle

fusther myv concemns. 1€ vou look a- fara! alcoho! svndroms




Dr. Brent;

Dr. Johnson:

Dr. Sinks:

Dr. Brent:

Dr. Jonnson:
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that started out as a very striking syndrome. Facial and so
forth, the better we have gotien 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 10 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.

[ want to see what the endpoints are. Tom.

I was going tc say something similar. I think it isfins
when you are comparing appies to apples and vou are
saying the effect of this. This birth defect, phocomelia for
Thalidomide, but when vou are looking at something and
veu are chanzing veur effzct and vou are looking for more

stbtic effects, and leal is 2 ClE33iC exampie whers we are
leoking at more and more subtle neurclogic outcomes, we
start dropping down what that threshold might be. Because
we have changed the way we arz measuring the outcome.
And as long as we have rzith that th2 outcoms= w2 are
measuring s real, then that hreshoiC is chancin. -
basis of what the outcoms is we are measuring. S :ihers
are two things going along at the same time. Ore is the
outcome. and the other 1s the threshold. You are kind o
T —_—

keeping that threshold as a constant based on the ouicoms.

[ think they have been saving that there is a threshoic. and |
would like to know what it is. I'd liks to probe and find
out what it is.

The smarter we get, the lower the thrashold.

Dr. Bernter is going to allow us to end and go out finallv

into the fresh air.

A
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Dr. Bemnier:

DAY TWQO
Dr. Johnson: {Jonnshew)
Dr. Braun:

o

Soramniis Heviea a0 Vacsine Saten [Neanns nlecsiton

Quickly if I may, I want to talk about the hemewori
assignment for the consultants, and I would like o invite
the other members of the meeting to feal free 1o fil] it out.
We would like to collect vour opinions, although the
people we are obviously looking to are the 1] consultants.
I'am sure if you have seen the list of participants, vou 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 sementic problems when the
questions are answered, and then oh, that’s not what |
meant. So let’s ry to make sure that we understand clearly
the questions.

There are thres questions altogether. As I mentioned this
morning, I would like to suggsst that vou take vour notes

this evening and make notes on hera ac creliminas
answers.  Tise that tomorroes MO v miakz vour

comments because we will go around ths room person bv
person. There are 11 consultants whose opinions will be
solicited, and then after you hear thosa opinions, vou mav

Want to ma<e some revisions on the inal shast vou ium in.

Are there any questions that anvone wants to pose the

presenters from vesterday?

['have 2 guestion that did not g2t answerel. put [ don'tsee
Dr. Verstraeten here. It had t0 do with the presentation of
data and Dr. Rhodes was concarmad cariculariv abou:
using that first zero group as the referencs group. and ail
the relative risks thar wers present=3 on tne graphs were
based on a comparison to that group. [ think thas might be
a perinent issue to the extent that the dara are presented

here. but outside, and will affect the risi: scrimases |




Dr. Chen:

Dr. Clarkson:

Dr. Davis:

Dr. Braun:
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thought that might be a userui thing to consider, but I don':

see him here, so [ don’t know.

Well, he should be on his way, so why don’t we go on to
other questions.

e

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 "delavs seems to remain relatively
unchanged. It’s kind of hard since we had so meh_v

)

analyses we were talking abour vestarday

The thing is, if+vou present the dara as wends, but if vou
present the data with the arrow bars and the real risk. then |
don’t think. so it devend an how VO Want 10 mracen: sh.
data. And then if you do present then with each stratum,
each category having its on relative risk. then it wouid

ect the risk estimates. But not if vou oresent the data as

P ta ~ e
ic

justatrend with oné number characierizing the rends.
I guess I shared the concems that Phil raised. | tmoughs
they were valid and convincing. He lef mors leeway with
talking about the next two or three SXrosure groups and
said there may be some vaiuz in these. But the 720 group

seemed to be different and manv of the aralvses. even the
ones where it shouldn’t have difer=2. so in my opinion if
you are going to do those categories varsus one raference
group and then every category vou look it in comparison to

that group. in my opinion thosa are not uszful 1o present.

Centainly there is a high risk that thev are biased. so I_ius:

are rad
128 in otha

wouldn’t recommend those. [ wouid be in2
people’s opinions. So rather than recommerd 2 speciﬁc

s

A




PN

s

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 vou
are saying, that wouldn’t change if vou 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 chart 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 anyv other wav other than saving 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-purpese and I orovided the char review. Your soint is

et ] nleoe
ANV

Mr. Chairmern, when [ look at ths paper here, the graphs
don’t always say zero. The refersnce. Thev sav less than
>7.3, then say less than 23, so are thav all referrad to zer

or not?

No, but even in those less than 33, they ars part of the less
han 35 group. [ mean they could be excluded from that.

—t

[ think the bottom line is that while tha zero group s
differen:, and I think all of us would agree with inai, the
issue is thai it is impossible. unethical to l=ave kids
unimmunized. so vou will never, evar resolve thar issue.

So then we have to refer back from that.

[f we can never, ever leave kids unimmunizac through

these age groups in order to swmdv ihem 1deally as we




unimmunized for whatever reason, be it that their parents
are socially responsibiz 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 [ 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 nesd to make some judgment
as to are they otherwise at risk ror the outcomes tha: we are
looking at.

Dr. Casera: But Bob, a studv could be done.  You could use the
acellular pertussis that doesn’t have Thimerosal in
ComVax, and have children e Immunized, but not have
any Thimerosal.

C_— ~

~L

Dr. Braun: Sure, we will have the answer In five vears. The guestion

Is what can we do now with the data we have —

Dr. Chen: Onz of the things the: Vi said was how were thev
In the first vear and they had fewer health care VISitS than
the other.

Dr. Braun: But if that is purely becayse thev come from parents who
otherwise are busier or whatever reason, bui the kid
otherwise is normal. weud ¥ou want io throw them our?
Are there criteria we coulc develop when we go 0 the chart

review that would permi: us to rat in them?

Dr. Stehr-Green: Well, I think the issue is whether or not they have the sams=
opportunity. If thev were to deveiop the interests. if thev e
Were given the same OPPomtunIyy w Inspect them. [ think

the answer is no. And I'm NOt sur2 any amount nf char
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Dr. Caserta:

Dr. Stehr-Green:

Dr. Hadler:

review IS going to resolve thai issue. They are
fundamentally different. Theyv have differantial potentiai
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 js
differential potential. They may have gone to the doctor
less because ‘they weren’t as abnormal. You Jjust don’t
know.

I don’t know the reason, but the evidence was presented.
There were several evidences that were oresented that
suggested that there was lesser oppormunity for them to
have been affected. Thev sought hezlth care 'acg ‘Eeque:ﬂ’.'
then the higher exposed groups, and maybe it was because
they were healthier and they weren’t affected by
Thimerosal or whatever. But the fact of the martter sull
remains is that thev dic not have the same nTromminity, i

the\r GCVE]OT’OPH ﬂ’\“tp ouroomac ta ka af.:“::::d

I basically agree with the issue of how vou handle the less
than 537 group in this analvsis vou oresented. [ think it has
0 be thought through carsfiily. As vou can se=. a lot of
the analyses. when therz arz fewss avscpmas imav have
already lumped them together. In others they have kept
thern apart, and yet the numbers of outcomss in much.
much smeller than it is once vou g=: up to 37. The real
issue. is the zero group very differsni. which it appears 1o
pe in some analyses. The 12.5 and 23 arz less clear. but do
vou rzally have the power to discriminate tenwesn thesa
three groups or is it better to always k2eo them lumped? I-
sert of gives vou a false sense of weail. w2 can sayv nereis a
linsar trend beginning at zaro and going up to 67, And vet
vou really just don't have the power. even if vour bj 1ggest,
for these lowest exposures and [ think very carzfu thought

WIIR the statistician has 1o be given 23 10 wheinzr vou keep




Dr. Rodewald:

M- Schwartz:
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presenting it with those three split apart or whether you

group them together.

[ 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 terms of health secking 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 berween them, or
whether there is a power to differsntiate 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 greup. So for the purpesz of this anaivsis, 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 ara clearlyv late starters
because of the first dose of HepB. And ac cmazllv the firs:
two and three quarters of the ~—ouzs o-: reaily lats siuroers,
so it is the three groups. We have bean just saving the zero

group, but it is more than the zero grour.

The thing is we have all locksd 2z: the fancy
epidemiological analvses.  Teo m2 sn2 o7 ks mge-
important pieces of data presented wzs the crude incidence
rates. The outcomes which was on pzzs 9 of the original
material that Tom presented. It shows if vou iook at the
incidence of speech delay and ADD. it shows ther these
outcemes in the zero group and the 12.3 group acrually are
diagnosed more frequently ihan in soms= of the 2roups that

have higher exposure.

[ think the other thing that reallv stands our is that if you
look particularly at Group Heaith. there doesn’t seem to be
much of a trend toward those incrzaszad outcomes with

increased exposure.

%,




Dr. Davis:

Mr. Schwanz:

Dr. Davis:

I talked with Tom during one of iqe breaks vesierday and
what he mentioned was if vou do the trend graphs for
Group Health alone. In other words, if vou 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 first category to 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 information we are
basing our conclusions on are reallv more related 10 a
single managed care organization rather I think that the
combination of the two. And if that is not correct. maj-:be
Bob could indicate that, but I think tha- is comrazt.

I am uncomforiable having to speak in Tom's absence,
because he knows the data certainly better than [ do. But ]
dosknow one problem is simplv that thev are crnda Co
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. Whanever vou combinz 2

r—

gorilla and a small mole, it is going w0 iock mostly iz ke
gorilla and that is what we are seeinz. Norhe—m Koior bas
always been bigger than Group Hezith and there a-w otelolt

other issues attached to that.

But nevertheless, when we combined tn2 dzsz i- is almos:i..
Then the Group Health data are esseniizliv ¢lad across ina

different exposure categories?

Well, they have a different appearance that varies bV
disease and here is the man himsel”. bu: [ don’s think it is
proper to think there is no trend at ali. [: hac a siep wisz

s

trand and then a fiat,
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Mr. Schwartz:

Dr. Bemier:

Dr. Weil:

Dr. Bernier:

Dr. Cordero:
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But that first step is the same thing we saw, for exampie,
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 reflax
concept, but in fact having done a lot of work on Tying 1o
ascertain developmental delay with &ids under three, we
can’t find that the number of visits detarmines the rate of
ascertainment. And not in these data, but in other dara trar
we ware working with, so I think peopie jump to that idsa
because it is intuitive, but the fact there are no dats -

support that concept that T know of,

Jose? Dr. Johnson had to step out for a moment fora
personal call, so I will step in for him uril he gets back.

I'd like to follow 'up on Mr. Weil's comments. bur 17w

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

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

bar charzs, and basically the groups that have 0, 12.3 and 3
micrograms all seem to have complation rates of 60% 23

e

compared to the groups tha: have 37.5 or greater. In th2

National Immurization Survey, whan vou iook at the risis

* on their immunizaiion, thera is some <-P risk factors. On=

is maternal age less than 19, some lower sociceconomis
status.  Meaning 2 family below poverny line. Numpe-
three is households with five peorie or more. and ths
maternal indication was in high school. That is linked o
maternal age, too. All of those faciors also iend to te

Ay,




Dr. Orenstein:

Dr. Bemier:

Dr. Qzkes:

related to the fact that the parents are going to likely to b
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
dxaonosed 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 smal] percentages
of the population getting zero, 12.5 and 25, I have
fundamental discomfort of trving to say that group is a verv
strong referent group to the rest.

It seems to me the strongest data begin at 57.5 micrograms.
As Jose pointed out, that is the group that was finished on
time, even though thev were perhaps starting late. I think

that if the trends are there. 37.5 is vour reference grovs,
Those I think arz nerhans more concermed thar i vou have
to start at zero. We all realize that zero is problematic. We

saw it conjunctivitis and in others. It seems to me from the
scienlific perspective. 37.5 as the referent group makes

S¢nse.

Can [ ask if sems of the statisticians or epidemiologists if
thev want to comment on that, and then move on to ask t e
Incividual consuliznts their opinions. but David Oakes, do
vou want 1o comment orn this issue?

D& itz conmfusing ihai the groups swiich arounc.
The referenca groups switch around with the differsnt
diagnoses. and the reason is the end is different and thers
weren't enoughn people, but it does make it a lintle hard 1o
compare acress. so I would advise irving to make it
consistent. But certainly I think we ar= agreed that the zero

grouc is not a good group.




Dr. Bernier:

Dr. Kurz;

Dr. Verstraeten:

Dr. Rodewaid
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Again. I do want to emphasize that if you are doing the tes:
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 €Xposure group, and
when we use this zero exposure as a confidencs variable,
they are very much an influence, Thev also influence the
P-value. I don’t see a curve with a fitted variation nine
with an exposure to see what was realiy the fitred line'by
using the zero exposure, pecause it may be an interest if
vou use all the diagnostic criteria to test this relationship

anc...

No Thaven’™ One thing I Yave 20uc was (o take out the
zero group and that does not affect the estimate. The side
effect group is so small, it really is a verv low influence, If
vou start taking out the lower groups, I know for spesch |

-

could taxe out up 10 23, even I think 37.3 and the trend
would still be there. so at lzast for that it Goasn's afizcn 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 wouid to
eemrhasize what data that has. Once vou have the trend
test, the influence of those category groups is Guite small
because they are quite small in sample size and thev arz not
a rzferance group anymore. There is no such thing as a

referance group at that moment.

In my mind, are we talking about iaking out the bottom
three croups? The below 737 Is it as if vou could put vour
thumb over those points and then take a look ar the res: of
the linz and sav thai that’s what 1t is. or just this really do a

reanalvsis of the different referen: groups and ther vou
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Dr. Oakes:

Dr. Braun:

Dr. Ellenberag:
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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 vou still have to be carsful, even with the trepd ,
because the trend line is saying for everv increase in
milligram of mzarcury, vou are increasing the risk X, and if
the data is really based at 37 to 73, then if vou 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 peovle are going to turn around and say thers is 75
milliorams, thav are reallw 2Cing 10 take iniv account the
beginning of the line.  So isn’t that kind of an
extrapolation?  And even Alex Walker was saying
vesterday if I heard him righi, that those dzta are not
influencing the line. The lower then 37 becausa of ths
small numbers. So in 2 sens2 thars is some aNirarolciion
that is going on. So in a way it is more satisfying to use the
trend, but vou ar= still not iotaily obviating the issue.

I think we all face an in: resting point that vou don’t gat
into the peopie who aciuallv go:r their full vaccination
series untii vou get o0 37.5. [ gusss [ would weormy a linle
bit that we startad here and let the others who mw"u be
trading one bizs for anothar. Because then we have a aroun

'

of people who got their fuil vaccination series by the end.
so why were some of them late starers? And might that
relate to their madical status? [ don't know why. whether it

would be 2 random thing that some stared iate. so [ don’t




know what possible bias there would be with that approach

either.

Dr. Weil: ~ 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 find
that out from these data.

/ The second point is there is something 21s8 W wonieayer

\[' ’ / find out from these data, I don’t think, and that is whether
74" « 57.5 milligrams at one month is different than 37.35
milligrams at two months or three monts. and that mzv be
_because of brain development. / A crirical jeens and v
—can't answer that either from these data. no matter how

they get manipulated or how many times we rsview. So
some of the really gutsy questions from a person who is
Very concemec about neurodsvelopmant canno:  be
answered out of this. I don't think we have anvthing ina:
savs this establishes this. All we can sav is we arz anxious,
and we need to get data the way we ordinarilv do. We nze

1o go to animal neurotox studies, dev lopmental neurotox.
We need to look at some other daza tha can be obtained to
see if we get a comparable kind of impact, but let’s not v

41

“and refine and refine and rafine thes
they are. Thev show something and you carmnot. bv
twiddling them and manipulating them. g2t much more out
than Tom, Bob and others have aireacy done. Thev ve
done an amazing amount with relatively little data, and [
think [ am impressed at how muckh ther have got and |

don’t think we ar= going to geranvmers our of it N
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Dr. Johnson:

Dr. Stehr-Green:

CUHR Sl

Thank vou. Bill. I think =21 is & 200C transition comment
so that we could go on anc move iato statements from the
consultants. We are going 0 g0 guesiion one and we wil]
then have question two. We will have a presentation
before we o back anc deal with ideas about research.
Maybe [ should read the qusstion so vou don’t have to do
it. Do you think the observarions made to date in the

. Vaccine Safety Datalink Project about a potential

relationship - between vaccines which contain Thimerosal
and some specific nevrologic developmental disorders,
speech delay, attention deficit, ADHD and developmental
delays constitute a definite sign2i? Thet is are a suificient
concern to warrant further investigation? Paul?

First I wanted to reiterats wrzt others have said. I want 1o
congratulate the folks who Zid ths inital analyses for a
tremendous amount of work. a lot ¢f dedication and very
Interesting resuits.

-

In my judgmen:, thess cre Imizzry results are not

~

compelling, but the impications ars so croiound that the

My ouwstanding concerns and reascns for thar staremen-

really go to the valiciv né +he 2 furzsy of thess rasulis

that revolve primarily around tas issue of asceriainment
bias or confounding, which [ think s cotenually a faraj
flaw which was not dizzel’2d 5v soma of the cizver

analvses.
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Some other corncems [ hav
e talk about the low dose grcups. 223 I think Dr. Rhodas

demonstrated those concerns verv nic2iv. In effect that is

closely rslated o the first issue of ascamzinment hias.
Another concern [ have is :22 inconsisiant and in 2:lect




Dr. Brent:

Dr. Stehr-Green:

Dr. Brent:

Dr. Stehr-Green:

Dr. Brant:

Dr. Stenr-Graen:

. ¥

Dr. Davis'did a very nice job of going back and showing
that at least for some of the major outcomes, that the Initial
information on the electronic records were very closely
supported by more detailed clinical follow up, I think there
Is still a rn_ajor 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 veting ves cr no?

Voting yes, the implications are so profound these should
be examined fulrther.

Southe reason for vating vee vwae com of - show of probiems
rather than the reasons we should pursue it? You gave
limitations of the data rather than explaining whv vou think
we should conduct further investigations. Unless wou have
cne basis reason. which is not the data, bus the i~ LDLLETons

of the data. Is that right?

Yes, and I guess what [ wanted 1o 1alk about wers those

facets that...

The problem being with the dara, is hat right? Thav don't
rzally explain why vou think it should pe further pursuag.
The main reason tha: vou think it should be furthe' pursued
1s?

]

The implications and if further research is done. [ hope that

It can somehow rest these concermn Of mitigate these

concems.

e,
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Dr. Brent: - So the reason for further Investigation is not really from the

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

Dr. Stehr-Green: ~ Not on the strength, no. They are intriguing, but certainly

not compelling.

Dr. Johnson: Paul, somc; of what you said mighr fit under question two?
Dr. Stehr-Green: . . Yes, all thes;e questions were kind of inter-related.

Dr. Johnson: Kevin?

Dr. Sullivan: 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 cdo
anymore work, or should we go on and do some further
investigating? I say that there should pe some additional
investigation into the potential association.

-

Dr. Johnson: That seems clear. Dr. Clarkson?

Dr. Clarkson: [ said ves, too. [ am not quite as enthusiastic. | only heard
Dr. Weil’s comments, but [ was giving the same reason tha:
maybe some additional observations could he macza. For
example, some of the non-mercurv endpoints could be
looked at. Again, I come from 2 long linz of researchers. I

hate 10 say no to stuff in research.

“The point I think is unique from a me cury point of view in
/ that there is an astronomical numbsr of pzorie in this
/ study.  All previous mercurv rassearch hes involved
( epidemiologically groups of less than 1.000 infants. To go

from 1.000 o 100.000 is a staggaring jump. So [ am

. fascinated by the site of it.

o Now if vou take out the Faeroes or the Seychelies. although
they disagree as far as prenatal outcomes a-e concemec.

wrnne R ow s aesing Sarer Cnitaime lniarmaon i Jure 20




et L T L ORI

—————

they are in agreement in terms of postnatal outcomes. All
indicate that they cannot find any fact due to the postnara]
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, thev
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 Sevchelles, we
couldn’t find anything either. And in Irag where we looked
at kids with astronomical blood levels, up to 1,000 parts per
variant in blood, well experienced pediatricians as a team

i

could not find anvthing obviouslv wrong with these kids. ’"w}#\
Southe recurrent bedy of evidence save thar oestnata! peried |
1s not the window of susceptibilitv.  As Dr. Bren:
mentioned vesterday, it is probably to do with
neuromigration, which is in an earlier part of gestation.

<
On the other hand a point I have saj¢ pefore, that thess
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 kesp

. . [ ]
looking at this group, it’s a very large group. ’

A third reason for us to continue is that it might be a guida
to future studies. [ don’t know whethar future studies arzs
possible. given that mavbe mercurv in vaccines is coming
out now, and mavbe not in this country. but elsewhere. [-
might guide us to what other adcitional things vou could
look for in a future studv. For example. the role of breas;
feeding probably is verv important in determining these
outcomes. And of course vou can’t get it in this particular
study, but mavbe in a future prosopective study vou could
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look at that. So these are my reasons and [ expect 0 ge:
10% of the budget.

Dr. Johnson: " By the way, my understanding, the current understanding s
that neurorgigration Incurs even in adult brains, and that
this has been shown in animals and it has changed the
whole conc;ept of spasticity.

Dr. Rapin: 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.

Dr. Johnson: It is not the same thing, but I don’t think jt Is comes:to
assume that there is not a whole lot going on in the cenr-al
nervous svstern, irom the time of birth on.

Dr. Bernier: I mean compared 10 what went on in the embrvo. I thint: it
is miniscule. All the celis thar make the nevron come S0,
that single cell laver, the appendum of the brain. Theyv are
goze. They are not there anymore in the adult, You can't
form anv new cells from the neuroplast. So what vou ara
talxing zbour is 2n Interesiing phenomenon, but we der':
know of its implicaiions with regarc 0 behzvier -

learmning.

Dr. Johnson: There is a lot of stwdy in thar area, Bob. In any case, we
don’t need to ga: into this. David?
Tt T

Dr. Oakes: With regard w tha st thing

A

hear evervthing and anyv roup of expers addressing anv

gar
topic when the group hes felt comforable at the end of tha
meetng, saving we know evervthing we need 10 know
about this. Let’s rot do anvmore research. It wouid realjv
g0 very much against the grain to take a no on one. And

that is not related to the strength of the evidence. I; nardis




Dr. Bernier:

Dr. Orenstain:

Dr. Bernier:

Dr. Orenstein:

matters. = Actually the methodological issues and the

interest in the topic.

Also I think things could be done, further analvses 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 trv to defend the question a little and if you agres,
maybe we could start over again.

The point I am making is that the way this question was
written is not do we reed to know more about mercurv?

that have been made in this project are of sufficient concern
that you want to investigate more the relationship between

. the vaccines which contain mercurv and thesz outcomes?

So it is net just a question of do we wart in general? It has
to do specificallv with that issue. Is the level of concemn
that vou have about it. has that been raised enough by what
has been observed that you want 1o investigate more that
specific question? I don’t know if that is the same thing.

[ think, Roger. that is the same question. [ think perhaps
what Is a better quesiiorn. is what is vour level of concem

about these findings?
Well, that reallv is the second.

Well. the second issue is we don’t know causalitv. We
don’t know about causality. but is this something tha: reallv

warrants some urgent attention? It is two issues as to whar
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Dr. Johnson:

Dr. Bemier:

is vour lével of concern and the nsed to look Iurther in
terms of concern, whereas I don’t know how the people got
causality. But there may be a different issue as 10 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 terms of concern. Would
that introduce...

Let me stop for a miriute because I am rving o think about
the point that you are raising, Walier, and it seemed that it
wasn’t helpful to just hear about the leve! of concem
because to interpret  thaz, it could have multinje
repercussions. It could mean that it is concern. thersfore
that concern needs to be transiared into z pelicy action or it
means that the concern is that vou don’s thini tha evicdencs
1s strong, and therefore it is nor warth Aain~ Smororerairit,
I mean just to measure peopie’s level of concern withou-
trying to get a handle on whatr does thar operationallv

mean, I don’t think is really helpful. So the rezson we Ul
this question this way was 1o crerzlonalize whar was

meant by the signal. And likswisa oV the s2cond question
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1t was to operationalize it by expressi aZ i
you thought about how much thxs sugrorizd a causaiive

relationship or not.

[ don’t know if others have dis fferani views zad | don’:

want to get into a big semaniic detata bu o- e oiher
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hand [ don’t want to wind up azier ths maer:
feel well. we could have fine wnsc what we were coing
and it would have been 2 little mor= selprul. This is 2 rare
opportunity we all have to be togsihar this mormi: ng 10 hear
one another on this, so we want at th2 2nd 10 22! that we
got the most out of this. So Suszn. <o YOU AR IO menE a

suggestion?
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Dr. Ellenberg:

Dr. Bemier:

Dr. Ellenberg:

Dr. Orenstein:

Dr. Bemnier

Mr. Schwarz:

I may be jumping the gun, bur one of the ways vou could
frame it is the level of concemn sufficient to have ap urgent
and immediate research plan to address the question. And
the other one is the level of concern sufficient 1o instigate a
chain of policy? I know that’s jumping. The best way of
measunno the magnitude of concern as opposed to
measurmo 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. Doas it or does it nor
support a cauvsal relation? It is not a ves or no questlorL it
is just that how much do vou £l it does suorer it?

But I think in terms of quantitative concern would at least
mzy be able to determine what kind of action vou czn take.

in=
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I' think vou are ralkine ahour i cualifientions,
what is the level of concern of the need for action? I agrze,
I think I would be shocked if evervbody went around the
room and said I’m, just not sure. Mav e, bur [ think the

1ssu2 is what is the level of concerr.

Bur what will that mean, Walier, ii after this mesating
level of concem

[¢]
P
oW

€veryone goes around and says I have a
and it’s high. What are vou going to do?

Can [ just makz one quick sugzesiion? In the past vou

.

asxed the question how Strong are ihess dal as a signal?
That might be ons question. What do vou think of th

data as a signal of a problem?

The second question might be whai is vour jevel of
concem, and concam brings into accouni the signal, bur it
also brings intwo account all of the e

mercury folks have given us. and thase de evelonmenia!

.




Dr. Oakes:

Dr. Clover:

Dr. Clarkson:

o bt IO ae

folks aboui concern regarding not just the signal, bur ths

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? Sq
if you are t;ying to separate what do vou think of these data
from whafdo, 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
thev may not be public, bur 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 = nead to understand the
data we have. And that might be ths way I would frame i,
A better understanding of the resulzs har we have,

Maybe that is an impossible question to answer, vour firs:

e

question, because no one arcund here is 2oing te <2
mercury per say is not a concam.

Thank vou.
Let’s go on around on the first questiorn,

[ mayv have helpad or not. My answer is ves. Althouzn e
data presents a number of uncertaintes. thers is acscuat:
consistency, biological plausivility, a lack of reiationshin
with phenomenon not expecied 0 b2 relatad. and 2
potential causal role that is as goed as anv other

hvpothesizad euoiogy  of exnlznation or 2  noted

associations. In addition, tha cossibility  that  the
associations could be causal has maier significance for

public and professional acceptance  of  Thimeroszi

<Containing vaccines. [ think that is 2 critical issue.
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Finally, ldck 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.

Dr. Brent: Well, I have to preface my answer, which of course is yes.
First of all, and I know others have said this, I have besn
very impre;sed 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 finding 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 orLy
one of further investigation, but what further Investizatior?
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 tield it has to be consistency. In other words, we neva-
depend on one epidemiological study because of what |
mentioned yesterday, that if you look at enough T-tests,
vou are going to come up with a positive with relation to
one birth defzci. Therefore. vou had better have that sama
birth defect come up in the next epidemiological studv and

the next one.

The second thing, the secular trend. [ am impressed with
the fact that some people here have information and believe
that like the iacidence of learning difficulties, behavior
‘disorders and auention deficit is increasing in our
population. [ don’t know whether it is or it isn’t, but thar
kind of information vou just can’t throw around and sav it’s
true or isn’t true without data. And it is such an imporian:
area in our societv. 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 arza, one that we dzpend on a lot, is animal
studies, and the fact is while you can’t predict withour
knowing from a human study what vou are interested in,
the animal studies can be very helpful in looking at the
mechamsrrls, thresholds and the incidence of the findings
that you haive in the human.

Then the foyrth 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 rasearch, we need 1o
find out whether these increasing dosages of
methylmercury are really increasing dosages on the basis of
pharmacokinetics or whether the fact is that e each injection
Is a separate dose unrslated to the other ope. I think thar

has to be don=.

So what [ wrote is that the results of the study that was
presented reports 2 statistical association between vaccine
exposure and cerain neurological deficits, Two of the
three explanations for the Iindings relate to sarian-
selection proclems and one expianation relates to excosure

to the vaccine.

The incremental exposure to meth vlmercury.  Statistical
associations and causal connsctions ara strengthened bv
scond  or third

[74]

obtaining the sam2 rasuits in a
epidemiologicai siudy, therefore. this should be pursued

with aporopriate populations.

Biological plausibility should be stucisg by performing
pharmacokinetics in humans to determine the biological
half life of ethvimercury in  the tlood levels of

ethvimercury rollowmg administratior. Appreoriar:
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animals models utilize the ethyimercury in the threshold for
neurobehavioral effects in each species should be initiatzg.

I think that is the basic data you would need to begin 1o get
a handle on this problem.

Finally the implications are profound. I remember when I
was an intern, [ 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 psycholegically when they found owr
that it caused adenocarcinoma of the vagina. And the
Implications here are much vaguer. That was an epidemic
which was horrendous. Causing learning disabilitias and
behavioral disorders. ADD is a tremendons nroblem in sur
society and I think it is one that we should be verv

concerned about.

Although myv gut reaction. which is totally irrelevant. is
that it probably is not causatic. the onlv Wway you can coma
to & conciusion is through the dara. and that's the datz |
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 rzmemba-.
epidemiological studies sometimes give us answers o
problems that we dida’t even know in the first placa.
Maybe from ali this research we wili come up with zan
answer for what causes leaming disabilities. attenticn
deficit disorders and other information. So [ am verv
enthusiastic about pursuing the datz and the research for

solving this problem.

L, .




Finally, the thing that concemns 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 1o our very busyv plaintiff
attomeys in this country when this information becomes
available. They don’t want valid data. At least that is mv
biased opinion. They want business and this could
potentially bé a lot of business.

Dr. Johnson: Thank you, Bob. I think you will agree that biologic’
research also needs confirmation, even when there is a hard
Biochemical mﬂuen‘ce.

- Dr. Brent: Absolutely.
Dr. Johnson: Okay, Loren? .
Dr. Koller: In-order to adequatelv answer question onz. [ to0k tha
W prerogative 10 break it into two questions  Th 2 s2zccond

one will answer your part of it.

Part one, is there a causal asseciation  cerwesn
ethvimercurv and neurolo ogical effzcts noted in tha Vaccine
Study Datalink prOJecfq The answer is no. Whv onetS
From a toxicologists viewpoint tharz is no dos
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relationship in some of the effects, particularv if vou look
at shide 18 where the cumulative mercury exposure, the
rates for speech delay and ADD. Ar ssvers doses ihose
were lower or equivaleni to the zero exposures for ezch ona

of thosz catecorias.

Another reason, in risk assessment the best human dazz is
followed by the best animal data and it is used to detzrmins
n0-L’s and low-L’s health affects.

Uncenainty increases in the direction from fumans o

animals. from high qualitv to low quality data or ths Izck
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Dr. Johnson:

Dr. Koller:

SOenblis Reves o

Tonmk infomurog

thersof. In my opinion the Seychelles study contains high
quality human data, so that is the dara that You use and it is
supported even by the Faeroe studies and other studies ig
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 _€xposure
throughout compared to single exposures in this situation.
There were no adverse health effects in six neurobehaviora]
tests. As a matter of fact, in the hic_rher group they scored
higher on four of those six tests. Albeit. recognizin g that
there are other tests that may be more sensitive to de;ect
neurological function. Sc thereforz in m my oplnion thers is
no evidence that childhoed vaccination wouid atiain or
exceed the Sevchelles mean hair or blocd mercury levels,
let alone fourfold higher at the maximum rangs in thaL
study.

So part two. Are the observations of sufficient concem to
warrant further investigation? Answer i ves. Some of the
neurological deve‘opme"ral disorders show a small, but

sugzestive increass in relativa risk.
Loren, were vou answering question rwo?
No, [ have question two as similar, bur z {ittie di fiersnt.

Bob’s first statement [ think sort of laic i- on the line. As
vou increase the vaccination, vou incrazss effascs, oul vou
don’t know. You have mocified live virusas. You have
different antigens. There is a lot of things in those
vaccinations other thar mercury, and we don’t know
whether this is a vaccination effect or 2 mercuny effect.
But I am almeost sure it is not a mercury aifact. Positive as

a matter of fact, and there arz seversl exparis particulariv
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Dr. Johnson:

Dr. Koller:

Dr. johnsorn;

Dr. Noller:

Dr. Breat:

Dr. Clarkson:

Dr. Johnsorn:

TN ol N acIme Saret Dnaone L nIerIT b g

that have reviewed this, the methylmercury aspect who 1
think would agree with that due to dose response.

Are you really comfortable with the way nzurologic
function wags 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 findings, most of
them are negative clinically. We are talking about very
subjective, .very sensitive assays and ves, there could have
been others done and ‘there should be more done. That's
part of number three. But we have to use the datz that is
available. If we wen* back to animal data, when vou talk
about suggestive and sensitive tests for neurological
function in humans, it is much more difficult in rars and
mice to detect those changes.

Can’t vou put them out on those firtle flasrine pods 2nd 52z
if they swim and how fast they go through mazes?

You can, yes. In my opinion that is not quite as sensitive

as !t In humans.

Can I comment on that for a second® On the 2nimaj
experiments. There is a lot of literature of animal data on
methylmercury, and quite a lot on primates as we!l. The
level of effect. the lowsst 2ffect leval in those animals is
about 100 times higher at least than what we arz zalking

about in the Sevchelles or the Faerces or hera.

But that is with methvlimercur..

» Yes. methvlmercury.

That’s on a wave basis.




Dr. Clarkson: On brain Lle\fels_. too. If you convert them to actual brain
levels, you are talking about estimated brain levels of abour
100 times higher. I agree that the animal darta 1s useful in
terms of mechanisms, in terms of what stage of gestation is
important and so on, but I don’t think that vou 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.

Dr. Johnson: Loren, if you are absolutely sure there is no causal
relationship, why would you answer ves to question one?

Dr. Koller: Because I think there are other factors. There is manv
confounders that have not been evaluated. Biological and
environmental. As a marter of fact, in question two ope of

my answers is there does appear, however, 10 be 2 waal: N
positive  association berween incraased numosrs o7 '
vatcinations and some nenrola ogical endooinn;, Tha oL

shown on slides 21, 25. 24 and 25. Because as vou
Increase mercury, you increase vaccinations, so thers could
be several other factors in those VacCInatons 'Rzt are

e

causing these 2ffacts.
There is also other types of vaccines that thess Chilironoare
exposed to. There might be a combination bia.c cgical
effect. It might be antigen effects. There is ail kinds o
possibilities here. Some of these modiited life viruses.
[ would assume thev ar= modiﬁﬂ  lifz viruses. Something
between the combinations or suosecuan 8XDOSLI3s in 2
sensitive population, or hvperseasitive population mav

rigger some of these effects.

Dr. Clarkson: It will be interesiing, Mr. Chairman. 1o Know the
conclusion of the aluminum mesting in Puerte Rico. Wha:
came out of thait? Because we heard vesterday irom the

Cls that aluminum will correlate just as well as marcopn

sorew se Vazome Baier Dotiing intormanen




Dr. Myers:

Dr. Clarkson:

Dr. Myers:

Dr. Stein:
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with these results. Is Dr. Mvers here? Whar were the

conclusions?

Well, first we didn’t have this data to study. We didn’t
have availgble what we are discussing today. This study,
so I am not sure.

»

What did they reveal about the all aluminum in terms of...

They thought there was an enormous margin of safety, that
were well below concerns, but again they hadn’t seen these /:\

A
associations. By summary v we thought we were well below ;?Tz/

R

the mercury as well.

e

Well, of course I answered ves also, bur first I want to sav
thank you tp evervone for giving me a course in
Epidemiologv. I learned a lot. I wanr to also congratulat
the group that did the study and the dara analvsis. Tt alse
gabe me a great respect for the nroblams of o+ aluating
vaccine safetv bevond what [ had ever known or expected
before, and obviously I have been practicin g pediatrics for

a long time.

/

But I said ves because thers are 2 lot of issues raisad hara
From my poin: of view as a clinician, it is not the subtle
statistics that have besn discussed and which are Important,
but really the endpoint. And that is the quality of these two
diagnoses that have {allen out. aantion deficit disorder and

speech and language dalav.

[ recognize the limitations of a swudy lika this, but [ am
going away uncarain whether these chiléran. or most of
ese childrer. or a significant numoer of thase children,
really had ADHD or reallv have speech and language
delay. I don’t think the wav the studv was set up, even
with the chart raview, we rzally havan't been told about the

quality of the diagnosis. the tests that were used to

Daiains Intormatig Tas T




Dr. Brent:
Dr. Johnson:

Dr. Rapin:

Saeaunil Review oy acoe &

arove D2tasne nformaton

substantiate these two diagnostic catzgories or the quality
of the people doing the tests. In the area of
neurobehavioral and neurodevelopmer:al problems, those
factors are very important and it sz2ms to me we are
putting so much value on those outcomes without being
able to substantiate. It is not liks deing an SGOT where
you can control for the quality pretiy 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 informatica by reviewing the
charts in a different way, and for that reason | would vote
ves. That we need to know about this, ™t I don’t think vou
can make any conclusion that mercury ‘s related to ADHD
or speech and language problems in thase children, given
the lack of information abour the guaiin of the diagnosis

and that is your endpoint.

~L

So what studies would vou suggest?
That’s another whole thing. Dr. Rapin?

I voted ves. but I had a quastion mz-k. [ onecc avas
question mark. [ kept erasing and puttizg back in.. [ erasez
it finally this moming, but it was there. The question mmark
was because I was not at all convinces that tha exposurs
level had reached a significant threshold 2&ec: afier whai [

heard vesterday about mercury exposura.

Secondly, I was verv impressed witz the Faeroes an¢
Seychelles, especially the Sevchelles Island studies n
which the children had much higher levals and no effac:

was detected.

[ also felt that the studv which we wara crovided on the |3

infants, five of whom were full term an< 10 prematura. was

0
[




Dr. Johndon:

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 was 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, althougl# statistically significant,
the magnitude of the effect I thought was small and I was
somewhat reassured by the chart review, and I realiv
wanted to commend the reviewers because I have done a
lot of chart reviews. Itis a lot of data. But nonetheless, for

Thoao -

; . £ a1 v I [l DU -
reasons [ will put n seme of tha Iz 2T \ihvsLlOlAJ: I telt tna:

1hz mezsures of ztzntion delicit and language aisorders
and so on were weak. I have other criticisms that I put in

the new methodology.

Butazain [ want o thank vou for this ODpOrTUnItY 10 raview

these dota.

Thank vou, Isabelle. I don’t have anvthing substantive 1o
add. I of course votad ves. There were two reasons. The

stekes are very high and Bill Weil mada this point. Anwv
derrimental effect on infancv is serious enough to warran:

as sirong as possivie eriorts 1o dafine the relationship.

Ths second reasen. as Bill also noted. cdespite of numerous
efforts. and [ agree with Bob Brent. [ was impressed with
the open mindecness and the concem in trving to ferret out
what the relationship really was at all costs that was
exhibited by particularly Tom. but also Phil Rhodes’




Dr. Chen:

Dr. Bernier:

Dr. Johnson:

Dr. Rapin:

Dr. Johnson:
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analysis, so in spite of that there is still some wormies. So I
put down for those two reasons a ves.

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 ves, 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 ané published. I dihk
that is published. Need to be pinned. The negative
findings need to be pinned down and published.

That’s very pragmatic.

Can [ make one comment about the business of the
increasing prevalence of developmental disorders? I think
that this parallels ir}creasing educaticn and sophistication of
people whe examine children. [ can 2!l vou from my own
experience thar 20 or 30 vears age [ barelv dizgnose?
autism unless it was so blatant that it siared me in the facs.
and now I see at least two new ones 2 week. And not so
severe as the previous ones, so [ think there is a tremendous
change in the threshold of ascerrainmen:. And ves. [ have
seen the California statistics which savs it has increased
200 rold, but [ would interastecd ¢ xnow whather it nas
increased 300 fold in areas where therz are physicians who
have been trained in this recognition. as opposed {0 araas in

which thare are not.

Thank vou. We’ll go to question two and g0 back ina
reverse direction.  The question is. if vou think tne

observations on some specific neurciogic develonmenta!

i
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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 Thimerosa]

containing vaccines?

Y

I assumed this a number one. In my opinion the evidence
today is imsufficient to determine whether or not
Thimerosal -¢ontaining vaccines caused the neurological
- sequelae in question.

The diagnoses, even in the hands of experts, and the
number of diagroses are too easily influenced by variations
in parental and phvsician sensitivity and concern,
utilization of health cars of similar merits.

The underiying biologic, toxicologic and pharmacologic
data are too weak to offer guidance one way or the other.

That is the biolegic plausibilitv component of this, in mv

opinion. is too badlv defined

Now on the other hand, the data suggests that there is an
asscciatior. between mercury and the endroints, ADHD. 2

el rmatie Atcatiiiees
WEH XII0OWTY ¢isaziiie,

arc speech delay es eniered into the

da?'.‘l m~aga
e LT,

Ther here comes an opinion, well it is all is opinion, but it
Sxpresses a tlavor. so [ think it reiates to what Dr. Bemier
Is trving to derive here. This association leads me to favor
a recommendation that Infzants up w0 two vears old not ke
immunized with Thimerosal CORIZining vaccines if suitabis

alternative preparaiions are availaziz. [ do not believe the

diagneses jusiiies compensaiion in  the Vaccine

Caompensation Program at this point.

[ deal with causaiitv, it seams pretiv ciear to me thar tha
data are pot sufficient ors wav or the other. My our

eeling? It worriss me crough.  Forgive this personal
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comment, but I got called o. at eight o’clock for an

emergency call and my daughter-in-law delivered a son bv
~ .+ C-section. Our first male in the line of the next generation, . ;' | i
|+ and I do not want that grandson to get a Thimerosal _.‘ .

t | 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. AN

I hesitated between a one and a two. I finally put in a two.
My first statement was I thought there was an associat a,
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 diagnesis. As]
said yesterday, many children who speak late turn out not
to have language disorders, so there was no Opporunity in

the studv for any change in diagnosis.

[ felt the children were all studied below the age of six
vears and that attention deficit disorder, with or without
hyperactivity, is an extremely weak diagnosis in pre-school

children.

I felt that the diagnoses wers made at different ages and the
length of follow up varied, so that some children were onlv
followed for a brief period of time. Those bom in *96 and
'97 were really seen for a very brief period of time.

I fel: that even though some of the children were confirmed
by reremal to agencies for confirmation or for treazment bv

chartreview, thers was a lack of confirmatory tesss.

[ felt that the fact of parsntal worrv on both detection and

referral were important confounding variables.
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I felt that the premature 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.

Dr. Johnson: Thank you. Dr. Stein?

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 [ said oefore. Again
we really don’t know the quality of the diagnosis, and [ mll
get into that in a moment.

Secondly, genetic¢ influences were not considered. We
need to know more about the family history, and when we

get to the third question I will maka » suggesion forthon

<

Three, there was a limitation. It occurred to me that th=
parents who take their kids for Hepatitis-B vacc: e,
especially in the early nineties when i was o firgg
recommended and art that time the conjuzated K5 cime
out to give in early infancv. When wwag ska-" o ss
that’s when infants received it for the first ume pecause
before that we were only giving it at 18 months, 24 mon:ihs.
These parents who knew more about the vaccine and mign:
have accepted the vaccine may have desn more sensitjv=
parents and more sensitive to medical information in
general, and more sensitive to developmential variztions in
their children. Thev may have raised more concerns during
health supervision or well child Visits. and requestad
evaluations for ADHD and speech delays.

Another aspect with regard to the introduction of Hepatizis-

s B is that when it was initially racommended by the bodi=

at the CDC and the American Academ of Pediatrizs. many

Soreannl Huview ok oo Satets Dataany infonmation a0
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pediatrici'ans around the country were uncomforizble with
that diagnosis because they had never seen 2 case of
Hepatitis-B and wondered whether that was really an
And the question is were

appropriate vaccine. these

pediatriciags who gave the Hepatitis-B earlier more likely
to be those who read more about it and also lik2ly 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 dalavs.
Tom at breakfast, and Isabelle has raised some of these

I spoks z lintlz 1o
questions about the marturational effects, paricularlv
expressive language delay in boys at two to thres vears of
age and how this can, in fact, be maturationz] in the

majority of cases. Then when vou evaluate them a at four

and five thev don’t have 2 speech defect. Eoamiicil some
m2y  have  leaming ixac.uuu» Hnmm’rg T rzacing

problems, but there is a lot of fluctuation to that diazrosis.

This is subjective. This is not the datz that Tom pullad

from the charts quantitatively, bu: many of ine sgesch and
miid

Vmri;mem  So oAl -
aruculation Zelzzis o

language diagnoses wers
articulation defects which are usually mild when thev coms
from a general Pediatrician, and often refiect the areatast
sensitivity of parents and concern and anxiev about

parents, with what I wouid consider a developmenrtai

variation and not a true disorder. Whereas ths spesct

pathologist may code it 2s an articulation deficit ars give it

a code. a diagnostic code. In fact, manyv o:f thasz ars
developmental variations.  Just as the marvrational

expressive language delay in manv cases at two znd thras
vears of age is a developmental variation. These arap':
really disorders. And again, we are basing these rasuits on

these 1,353 children with speach and language disorders.

A
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Dr. Brant:

Dr. Stein:

Dr. Brent:

Dr. Stein:

Dr. Brent

Dr. Stein:

To answer your question which relates to this, Bob, about
what tests would [ 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 behavioral tests that can be used. With that in
mind, it seems that at\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
standa:d12=d tests On the other hand at /G—[he\

* Clinic for e evaluanon chﬂdrer\ For school und”-achlwernent
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 guzlizy

of‘that diagnosis as well,

Have vou ever sezn a child who has had that diagnosis who
when vou saw the child vou refutzd it or didn't support it?

Yes. many times.
My oldest son...
In fact thers is soma data on that.

My olcest son haprens to Chairman of Child Psveniatry 2
the University of Piusburgh and he savs about 25% of th
childrsn with that diagnosis do not have it. when thev a2

fullv evajuated.

Right, that would be what I was going to say, about one-
third. and thers are some data. [ would agree with that
because ADHD is a diagnosis where the behaviorz!

- Daabink Intonmaton ce Ge
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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 gexera

it takes someone with lots of experience to do it, because so
many of the behaviors of ADHD overlap with normal
behaviors in this age group. Hyperactivity, impulsivis v,

inattentiveness. The developmental variation curve and the
disorder curvé really overlap tremendously and it takes a
lot of experience to recognize it earlv on. Fortvonine wzais

;Qﬂ.vpl—w onarivr

Finally, and this is a question that was implied. Could the
intake of fish by mothers who were breast feeding hava
influenced merctny levels in this stdy? We didn’t look at
the breast feeding issua. Now I 2ssuma from wha: vou wid
us, 1t is known that mercury does excrete into the human
breast milk. That is another verv interesting factor I find
that would need evaluation and further studies, but my
main concern is again the endpoin:. 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 ws know.
Dr. Koller?
[ gave it a2 ona. First. as [ indjcated for queston one, there

does not appear to be a causal relationship berween

ethylmercury and neurological disorder

(3]
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Dr. Johnson:

Dr. Brent:

Dr. Rapin:

Dr. Brent:

Secondly however there is a weak positive association
bemeen increased numbers of vaccmauons 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 congratulat= Dr. Johnson on his
grandson. [ have a small series of 1] children, all who

received the Thimerosal vaccine znd thev o-a all zeniuses

L ~ - M : -
offconree, Rur a- D ASTED TOLs oul (D2 Zenstcs was

- e asl.

probably most important.
My grandchildren are geniuses, t00. I have rwo.

Well. 1 circled one ané I wrors t-a fcllowing. The
epidemiological data is valid, as is the associations that

were reported.

It is more difficult, if not Impossidie, to refute a causal
association based on this stucv . Therefore, the question of
causal association remains unanswer2d until we obrtain the
data that was suggssted in the answer to the first question [

Wwrote.

= On the other hand., massive case control studies are

sensitive, but frequently uncover non-causal associations,
at least in our field. This woid be much better if it were a

100.000 cohort studv whare vou had controls and

R
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Dr. Johnson:

Dr. Brent:

exposures rather than a massive case control studies. You
know it depends on what vou 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 €xposure 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 may or may not support the
incremental exposure.

Furthermore, the level of ethylmercury are in the range of
mercury levels found in cther porulations zs
Dr. Koller referred to, where thers are neurobehavioral
findings an they didn’t receive the vaccine.

Finailv., tk: animal methvlmercurs data indicatas a
threchold £ - naurchehanioral svenis = a much higher jevel
as mentior>d before. This has to be determined for
ethylmercurv. So agair, it is more data we need in other

areas besidzs epidemiology.

By the wav. I changed the guasiicn stz [ angueras as ha

evervbody eise. The question [ answerad was as, if vou think
the obser~ations on some specific neurological
developmer:al disorders o be valid, how strong or weak do
you consider the data to0 be at this time? How much does
the evidenc: support a causal relationshin? [ think tha:
word “signai” potherad a iot of us because it gives vou the
feeling that vou are talking about ore piece of information
and it was all the data thzt we lookad out in those stucies

that we were evaluating.
Nevertheless. in regard to causality vou decided a one?

Yes.

St Datannk fneesatiane A e e
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Dr. Weil: I put four and I did so for a number of reasons. E

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 thar 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 neurddevelopmental tox data on other
substances, so that I think you can’t accept that this is out
of the ordinary. Itisn’t out of the ordinary.

The Seychelles Island studies, and somecody said the
‘ Faeroe Island studies both, were chronic exposuras. W
are not talking necessarily about chronic exposure. We are
talking about a series of acute exposures and ar one point in

e . . N /‘ «
S = time that exposure is much greater on tha: on2 Jav than ooy

ofithe Sevchallec Telande

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 whers mv effort is entirsly 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.

Dr. Rapin: Right

Dr. Weil: " But there are certainly more kids with ADD ar there are \

more kids with speech and language disorders than thers
have been in the past.

With regard to ADD [ would only sayv that I don't think
there is a diagnostic test. If vou look DSM-. firs: of all

Soentfic Roview arVazzime Sarery Daeq -y Intarmatien
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they don’t even have criteria for kids under six. Second,
they make a point that it is a label baszsd on a constellation
of findings and not a single tesi. 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 lumper or
a spliter. ‘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 thev are experts or not.

nsurobenavioral disorders,

&

The rise in the frequency of
whether it 1s ascertainment or real, is ~o: t0o tzd. It is
much too graphic. We don’t see that kind of genetic
change in 30 years.

[T I o L2l A s vitmamgan paee
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that could have done this. You sez the evidance of
Plopirophose as a neurodevelormental toxic, and that has

been widely used in the last 20 to 30 w2ars as “he most

[87)

commen houszhola pesticide in the Uniizd States 1 dant
know how manv hundreds ¢ :cns ¢
distributed over the rugs, carpets, dogs, cats anc kiZs 1n our
environment and it is finallv being taken off the market as
far as home use because it is a neurodeveiopmentai toxic. I
think this reiationship has to be invesigated just as

thoroughly as plopirophose was.

While the data are not sufficiently robust 10 accent a clear
causal relationship. the difficulties in interpretziion, tha
problems with alternative analyses and so on ar= not grea:
enough to reject the possibility of a causai relationship. In
other words [ am saying it isn’t there anc I wouldn't give i:
a five or a six. but [ don’t think peopie would want to rejec:

thts and do so with the data at hand.

Doirhnk slormianon UK el
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Dr. Johnson:

Dr. Weil:

Dr. Johnson:
Dr. Rodewald:
Dr. Johnson:

Dr. Johnson:

Dr. Caserta:

Dr. Johnson:

Dr. Oakes:

Dr. Bren::

Dr. Oakes:

You would neither accept nor reject, but you believe ths
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 leve]?
One to six. One is weak.

Four is across the line. You ars zcross 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.

Howretronz the casual, Thisis causz2iiy. Davic Oakes.

I want to pick up on something Dr. Brent said. I think this
1s a cohort study bacause you do have a defined population
at e ousset that you are following. There is a certain
amount of fuzziness in the definizicn and incomple:z folow
up and obviously the differential ascertainment, but it is
still basically a population that is defined at the outset thar
you are asceriaining outcomes. Imperfect, but vou are

ascertaining outcomes in a defined ropulation.

['will let the epidemiologists answer v

vou about that.

So I think that should be put as a strength. We are kind of
honing in on the weaknesses hers, but that is a strength of
it. That vou do have the study in what is a pratty wel]

defired population.




Dr. Snide::
Dr. Oakes:

Dr. Rhodes:

Dr. Oakes:
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And retrospective cohorts.
Retrospective cohorts, not prospective.

And that information is not figured out 10 years later. [t
happened {n the past, but Tetrospective, perspective shoulg
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 fre: analysis is always ip
some ways a little bit more convincing than the reanalysis,
Assuming the analyses were rresented in the order ip
which they were done, the first analysss certainly showed
some suggested trend tests, and | Was very struck by the
fact that you sée a different pattern in relation to exposure

from the neurologic diagrosas ¢ in-arac than from the

34

You chess, and

look at 27 others and reject those that didn't fit the
hypothesis. I trust vou did not do that.

contralled dinenascs

ATl
=

&55Ums vou didp't

PR

So these are the strengths. The weaknesses. Clear!™ thers

1s evidence of utilization oias znd vou preseniad a jot of

evidence and a lot of discussion abour that.

I did wonder why vou didn’t do more analyses which
formerly included the potential confounding variabjes. You
did have some visualization, number of shots Oor numbers of
antigens or socioeconomic status. [ don's remsmeer seeing
analyses where thev were centrolled for and vou ried o
look at the additional effect of the mercurv. [ think It is
almost certain that vou wouldn’t se= it, but [ would like 10
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 vou do not have data on.




Dr. Brent:

Dr. Oakes:

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 thart 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 being caused, that these associations

are real, that it is an association with marowry. The
question is what other things are in there thar 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 abour the

potentiallv unusual. nossikiv incarres: cedings of some of

A e I T A
the filec and whethor shat reallv 20 Dave

£

VeI swongz
influence on the analvsis. I’'m not sure if that has besn
fully investigated or not.

Could vou...

There was an issue that some of the codes may have looked
very unusual for that time and mav have been Incorrect,
and I am not sure whether the status of that is that they may
have been incorrect or that theyv are known 1o be incorrect.

What we know abou: some of them, apparantlv it is
information that was entered as it haprened. [t happened

1 ~

vesterday and the dav beforz and it is c2ing entered. Thers
are certain quality checks on the data being entered, certain
information, like what facility, what occurred, what

manufacturer. There arz vaccines that are enterad a long

-4




Dr. Oakes:

Dr. Rhodes:

Dr. Oakes:

Dr. Rhodes:

Dr. Johnson:

Dr. Clarkson:
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have seen as possibly being incorrect are these ones that
apparently have been entered 2 long time afier. Those are
missing facilities, missing the manufacturer, so that leads
me to believe that there is less quality control. | 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 thinkthere were those kinds of quality 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?
[ can’t say definitively.

Thanl vou,

Well, Mr. Chairman, this is 2 historic moment. Two people

from Rochester come up with the same number. I gave it

two instead of one ir a sense bacause I think speed delav is
a plausible effsct to a merzum comround in children or in
infants. But [ am very infivenced by the pediatricians here
who say for example spesch delay is very poorly defined.

As far as the causality side itsalf is concerned, if vou look
at the mercurv levels, thosa actually quoted in the reprints
you have and those that we can calcuiate from what we
know abour the pharmacokinstics of meathylmercurv, these
mercury levels, even given as a single shot, are still
substantially lower than what vou ses in the Faeroes or the
Sevchelles, even though it is a single shot. I think this
emphasized the need for this group to take a look at the
pharmacokinetics in ihis study. T think it is something that

can be done. You don’t have all the bodv weights. but vou

L Saahak Infoneaes e
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have the birth weight and you have the growth chart, so
you can come up with reasonable numbers for bodyv
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 aré 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 abie to find
anything connected with postnatal exposure in infants. So T
disagree a little with my colleague down here because he
mentioned prenatal data, but the postnatal data, which vou

were concerned here with postnatal exnosure, is consistaz-

Finally, I think there is some evidence that thers is a
confounder hers. If vou look at the correlations for
cumuiative exposure at one month, if I read this correctiy,
Tom. vou were finding correlations with lanzvazs an?
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 kave a confounder here. That this is not due to
mercurv. The increase in a kid of 3.3 kilograms with 12.5
1s within the normal range. It is har dly detectable. So this
suggests to me that if vou do get a correlation here, it is
probably due to other confounders or other causes here.
There may be a mercurv effect, bur it suggests hers thar
thers are other effects that wouid explain it. As you
yourself mentioned. that the first cause is the parents

attituda, | agres with that.




Dr. Brent:

Dr. Clarkson:
Dr. Brent:

Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:
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Dr. Clarkson, could [ ask you to elaborate thijs point vou
made about postnata] exposure 1in the Faeroes and the
Seychelles yield the same result. I would like 1o
understand that.

The same result is that we didn’t find 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 tha
paper is about the 1996 paper. It is the same cohort. This
is the cohort where ther found prenatal effects at se\.'en
years of age. Now in that same cohort at 12 months of zge,
a comparison was made with levels in those kids at 12
months of age. Not in the mother. Not the prenatal leveis,
the postnatal levels at 12 montks of aga. In that TSEOT, no
adverse effects correlatad wiet L. posinawl expesurss.

Are you with me?

And that is controlled in some way for the prenarai

exposures?
No.

That is what I am confused on. You have got two
different...

The difference are no correiziion with the postnara!
exposure at 12 months of age. Now the prenatal, there was
an effect of prenatal exposure. bur that effzct was picked un
at seven vears of age. So in the Fa=roes study which is tha
only one that found a prenatal exoosure, they could not find
any postnatal correlation, nor could we in the Sevchelles.
We looked at kids at six months of age and 19 months. We

couldn’t find any correlation with nostnaral.

Zutahink {nformanon 2 R
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Dr. Clarkson:

Dr. Brent:

Dr. Clarkson:
Dr. Weil:
Dr. Clarkson:
Dr. Weil:

Dr. Clarkson:
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Because that is a crucial point. Everyone keeps talking
about the difference between the study that found positive
results and the study that found 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 find any correlations
between measured postnatal exposure and the outcomes.

What age again?

Twelve months, and the outcomes in the Fazroes was
attainment of the classic deveiopmental milestone.

Bur at age seven?

L
At seven years of age there was a correlation betwesn
neurobehavioral effects and prenatal exposure, and there

was no correlation at seven vears with pestnartal exrosure.

Postratal, and the neurcicgic 2xams in the Sevehallar o

done?

At six months, 19 months. 29 months and 6 vears.
Therz is also a 96 month.

We haven't published that ver.

But there is one?

There is one, ves. They are in the hands of the statisticians.

They arz physically doing ir.

Dnialoh ninratian
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Dr. Weil: ' But it is also ven- difficult 1o determine the postnatal
exposure levels, because nobod: measured how much
mercury they were taking in every cay for seven years.

Dr. Clarkson: That is correct.
Dr. Weil: So the postnatal data is Very worrisome in terms of what

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 hag happened, we
might of looked at somewhat differsnt.

Dr. Clarkson: The problem with the Faeroes for instence is thar they were
getting actually bensficial effects. 3o that in terms of the
attainment of the classic milestones of development, these
were attained more rapidly the higher the ercury level at
12 months of age. I think they gave a very plausible

explaration for this. That there wes = confounder and tha A
confounder -as hreact feeding. Thov showed the longar

the breast feeding period is, the higher the mercury levels,

and the well know literature that breas: eeding is good for
vou. So this seemed 10 be a Very rezsonadle confounder.

P
I

1

Now I don't se2 vou ars going to change tha- Slowrs by

any other kind of outcome. These kids were doing better.

Dr. Weil: Well, they were doing better in terms of development

milsstones.

Dr. Clarkson: Right. do  wvou think they  would  do worss

neurophysiologicaliv?

[ don’t know. [ have taken a lot of histories o kids who

o
e
»
e
0

are 1n rouble at schoo!. The historv is that developmental

milestones were normal or advanced and thev can’t rzad ar

second gradz, thev can’t write ar third grade. thav can’t do SN

math in the fourth grads and it has no relationshin as far gc

ST vy of \accine A Lonnaes Inthrmanoe 2 IR




Dr. Rapin:

Dr. Weii:

Dr. Stein:

Dr. Clarisson:

D Weail:

I can tell 10 the history we get of the developrmen:al
milesiones.  So I think this is a verv crude thing as a
measure of neurodevelopment. Hopefully we will be
looking at much more sophisticated measures of
neurodevelopment the next time we ge! into this king of
situation, but I think those of us who work with kids v ith
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 znd
develoomental milestones.

Most developmental milesionss.  Most developmer:za}

milesteones. but not languags.

But most of the measurements tha: pediatricians make icr
developmental milestones are motive,

But those are historical milssiores you are getung from
parants of children who are school age. so vou ars deali-c

with memory a: that ime. That's tha probiem.

This by the w2 was the Faernzs In sha Sevchzllzz v
didn't do that. Well, we did milsstones. What we daid s
Fag-:n’s test and we did the Bailev’s, so the outcor=
measured in the Sevchelles weare different.

tout tha: bur [ wor'-

"1
wn
[s¥]
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And agair. we could argue for ko

ave the vaiue as one. [ think the strength of t=2

~

I
associations arz mosiy weak and the weakar thz

Q

associations, the more likely bias might expiain soms ¢

this. The issues on biologic plausibili v, It s2ems abour =
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maybe. The dose seems to bz small. There seems 1o te
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 svould be the quality of the data - Using
observational data, computerized data sets. This is not
designed as a study to look at the effscts of these vaccines
on these different outcomes, but it is using data collected
for other reasons, so it is not @ carsfully contollal
prospective cohort study to studv. We are using data that is
really collected for other PWTO0S3s. 1hat Is not to say thet
the VSD, I think it has been extremely useful. You couis
probably look at some of thesa associations with a larg=
sampie size. I think it has been verv usafu] for that. I think
always in the back of our minds via nave 0 remember tha:
anvthing vev con fnd in his Las oo be Inierpreed verv

(R S8 89A4 Stead LAALNL 2Ll wallD -2 R iR T o

cautiously because of the wav the data ars collected.

One issue is the outcome. W2 have z lor of experts here in
the area. That they are pooriy defined. No consisten:
diagnostic criteriz applizd. 277 wit tretatly a lor of
misclassifications. Soms who are calied as having this
diagnosis may not have had it. There wers a lot of children
who were not given this diagnosis. and maybe theyv did. |
am not surz which way that misclessification works.
Differential or non-differential according 1o the vaccines. [
don’t know, but we know thers is 2 iot of misclassificatior

probably in the outcomes.

Exposure to the vaccine. W really haven’t talked abous
that too much. although some informarion was given tha;
there is a misclassification or wvaccines. That some
children whose record mayv Sav ey have been vaccinated

when in fact thav have not racajias tha: vaccine. and some
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of the no vaccine indjviduals may actually have recejved a

vaccine. So we have a misciassification of exposure.

Another issue is, is that 2 differential misclassification or a
non-differegtial. It may be if the parents were getting the
children immunized earlv are being more observaat of 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 ot
of statistical tests. I think we have to be concernad that by
chance some of those might be due to chance alone. So we
cannot always look at the P-value and sav ever ons of
those is true. If it is not statistically significan:, it’s not
true. I think there has to be a lot of caution in there.

One thing tha: was no: brovzht v was the assessmen: of

I yCU ars golng w
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control for something, that vou really should look to ses
whether there is an effect modifier of the relaticnship first,
because vou don’t wan: io contral for scmething thas

modifies the vaccine or mercur.: levais in the outcomes. |

never saw  arv informztion. Looking  for effec
modification might be Interesting. ers might be

subgroups of individuals where maybs there might he some

stronger association and no association in other subgroups.

Again. part of the VSD. there is lack of some of the

vaniaties that might be userui for as32s31ng or that mick:

modify this rzlationshiz or confound it Therz was

ny
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information given orn hirh weight, sub-

(

sample. FCS is not known very well.  Ethnicin. breas:
eeding, so there is a lot of things that may bz somehow

involved in this that wea really don’t have gooc. solid
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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 asso_g:latlon from the evidence we have seen here.
There are lots of problems here, but I fes] we should
probably go-on and look at this a little more carefully.

Dr. Johnson: Thank yvou. Paul.

Dr. Stehr-Green: I also gave it a two. The evidence for causality is sp
because the determination of causality is based on many
factors, not just statistical association znd how sirong that
association might be, and many of my reasons have been
stated already.

I sort of went through and weighted for and againe

'7

-~ Al

Temporal association. T think thera i3 avidemzz of Empon!
association in only the barest sense that I think occurred
before diagnosis. However, there was nothing to show tha:
the distribution of those outcomes, inceed they are rezj

ecause [ have a lot of quastions abour the consistency and

voracity of those diagnoses. There was no analvsis s
that the distribution of those over time is notaing differan:

[
n
i
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from the normal background breaks of occurrence.

In terms of strength of association. even though [ think
there was evidancs to form an association, I think at bes:

thev demonsirata 2 wazk elevated Ti3XS for some of these
outcomes.
Consistency with other findings. Thers reallv are no other

findings of similarly designed or similariv v focused studies,
at least of which I am aware of or ar least that was
presented, so we can't raally sav that this is consisient with

other findings.

e inlormzion oo Done oo
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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
S0, in the balance there is not tremendous evidence about
plausibility.

Dose response. That was reallv 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 qusstion of plausibility of
ascertainment I think has to be weighed when considered
against the relatively small significant doss Tesponse curves

calls those into 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 sav. bui there may be
opoortunities to do other tvpes of studiss as a dimansiona!
rating that we will get into in the third question. We may
be able to look at this more caretully to see if we can
reproduce these, using operational data of course, to

reproduce these 2ffects.

As an editorial note. [ think askinz us o assess causaiiy
was kind of a foregone conclusion. Thers is no wav we are
going to find that this was a causa! relationship, based on
the dawz and evidence presented. So I am not sure in that
respect the results will be useful because I am not sure
thers was ever any possibility thar we are going to find

other ones.




e ———————

)

Dr. Johnson: 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, uncgrtainty about the clinic. Confounding.
. Second, plausibility of medical, social artificts and
alternative explanations.

Third, lack of supportive or event relared toxicology,

pharmacology.
So he leans fera 1.8.

Okay, we are 4 little bit behind on the previous schedule

1

and we have tightened the schedule un by 30 minutes, co

what Dr. Bernier has asked ic that w2 =alos - ShOMEr Dreak
than allocated. I think we trving to end at noon, is that
right? I think we will trv to leave a: noon. My feeling is
that the research can be shorter than this last round. is tra:
the feeling? A Ior has aire ady tes=n coversc. pius it s

written down.

BREAK

Dr. Chen: We felt that 1t was IMporiant to tring this data 10 wider
scrutiny despirz it being onlv phass [ anc despite as
someone arguec, that the camia has snown verv low relative
risk.

~

The main reason for that. [ think we fels tha: unlike most
other vaccine safen signais in the past which have coms=
from VAERS and despite the problems of the events about
the VSD, that in ghneral the database was designed 10 look

at safety issues and give them the pracision or tha exposure

cwoarNacerir Baret uaiek Intormanion o Y




Dr. Stzin:

Dr. Chen:

Dr. D=Stefano:
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side. We felt that it was 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 a\gfay a dose response curve bassd 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 ecidemiologv that suggests that

==

it is not a finding.

We were verv much considersd about the uiiiization bias,
as well as the lower level exposure groups, but that when
we picked this non-biologically plausible outcomess, in
general they came up with different curves. So thar lad ps
tokind of think those othsr hisess ghowts S comiisiens
throughout, and we definitely felt that more definitive
studies were neaded with svstematic review and Frank and
Bob will present that. Bur that over 10 vears of working
with this database with proceasly over 23 stucies over time.
these very experienced Pls wers wormizd  that  this
information, given the curran: climate, do warrant a2 greater
scrutiny other than us just plodding along, finishing our

cases, 2t cetera.
Again. [ wanted to thank vou al} and give vou ail the basis.
May [ ask vou, 25 other stucies cams rrom this datatase?

Yes. and we have some reviaw papers that we will supply

vou.
['am 2oing to sta= out with whas is supposed 10 De tha nex:
step. What | am going to o is basicallv trv 10 summarizs

~ytian e e
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Dr. Chen:
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Dr. Rapin:
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and give _\lfou a little bit about what we have going on in ths
next step. Summarize what has been suggested by many of
vyou as the next step, and then tumn it over 10 Bob Davis,

who as you recall when I talked vesterday, 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 ws
have been discussing, butthe 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 SteD 10 a possible asscciation. I think

we mentioned this yestarday in terms of the con515tencv of
findings via the replicator. We are ry¥ing 1o replicate these
with data for another HMO. We have ¢ been in contact with
Harvard Pilgrim Health Plan in Boston and they are trving
to put together a dara set similar to what we had in the VSD
S0. we can trv to rerlicate thacs analvsas o othe

IR A A

populations. Thev S¥MDeot i Rove ateur 20,000 <o 30 ,GOU
children. This is on the order of the Group Health size
conort. They will trv to use the same m thods as VSD,
although here we will have more a res:r1ct=d A prioritv
hvpothesis if vou will. Our intent is primarily 1o look at the

spescn billings and amention Esfici- problems fnd we

both have put it on here rasul:s bv 21.
Is it possible for CPP?

Yeah, a suggestion was made about CPP. | am no: familia-
with the data set. [ have soms questions aoout that. if vou
can fill us in. What azass werz thess cnildren followed?
Would they have besn sean for these Linds of prociems and

the vaccination...

=

Yes, through age sever. Talk 1o Karen Nelson anc she wiil

tell vou al]l ahour it

2mannk jarrmanan i sty T
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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 whar it was originally
designed for, and mental retardation. They accumulated
everything. They registered the pecple at the time ther
became pregnant, so thev had all the information collected
on their prenatal care and they had many visits before their

babies were even born.

The last visit was at age seven.

ANlmetmemal Tooilui o Do e e s

Just to follow un on that rthe Naeis--t Wnste oo Tl
Health and Development, I don’t know if they have vaccine

information.

They do, they have published data on s2izures. I know on
whole cell DTP out of that database.

There has been much discussion abou: a study of exposure.
If vou talk to Michael Gerber, vou car ses that there is ons
studv in progress that NIH has been doing at the University

of Rochestzr. There is no dara availabia.

The data sampies of urine and blood from the insan: and

the hair samples from the mother...
Do vou wan: to just describe the study? Whatitis. Tom”

2

Would vou lika o




Dr. Gerber:
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Dr. Weil:
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Well, this is the attempt to look at the pharmacokinetjcs of
ethylmercury in 40 infanvmother pairs.  What we are
attempting to do is get one group of infants who were not
exposed to Thimerosal containing vaccines. It turns out
fortuitousl_\:‘ that the Bethesda Naval Hospital has not beep
using Thimerosal 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 lock at
maternal hair samples, as wel] as dietary histories from the
mother to get some idez 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 Imporiznt in thass

by
5

e would jus:

pharmacokinetic studies -ka- Fomans, ot
adequately address this concemn. And it was also suggestad
that we do more animal studies. One or more studies in

animals.

Just let me paraphrass tha: That has iz e
neurodeveiopmental toxicity studies. When vou 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 vou need o

be looked at in this particuiar sitvation.

And [ would suggest that they ought to be ethvl versus
methvl as well. to distinguish the ralevan: coniributien.
Another studv which [ think

Dr. Clarkson is doing is looking at the contribution of
ethylmercury and the types of vaccines that were given to

children in the Sevchelles. To jook and ses if we can

Lorunins lntormanen i




Dr. Clarkson:

Dr. Braun:

Dr. Stehr-Green:

Dr. Brent:

Dr. Gerber:

Dr. Stehr-Grean:

Dr. Garber:

A Dr. Rodewald:

SoennllI Reoisa o

determine what the contrizution of ethylmercuny 10 their

exposure was.

[ knew you would say that o get it in the record, but we are
doing our best to find our about that. About the toxin
exposure. _

Just to memtion, and I think you may have seen the
protocols, Frank, there arz some collaborative studies
planned between the Center for Biologics at FDA and
NIEHS, looking at animals and the pharmacokinetics and
also, if 1 remember correctly,  histopathology  in
experimental animals dosec zt various ranges of doses of
ethyl and methyvlmercury.. '

Frank, when vou wers escribing the study of the NIH
Bethesda study, Universitv o7 Rochester, it seemed to be 3
very valuable. natral exper=ent sovrce. If Berhesdz haj
been giving vaccines witha-- Thimerzsal §s it pessitie
look at some of these same health outcomes? Do chart
reviews? Or does the dara =xist in some way? That way
vou could separatz out the 0:=2r vaccine componant effects

from the Thimerosal effec:.

But they are onlv two ¥22rs 1o the project. Thev

wouldn't have children old er.ough.

Yes. according 1o last vear's. | don':t XOW NOW dig tha:
cohort is. It is the Bethescz Naval Hespital's Peciaic
Ameulator Clinie.

It may oniy be a future poten:iz! at bes:.

[t could. ves.

I was wondering, when vou 22 tzlking about the research

agenda i it would be heloful = DOS2 IT in questions ratihe-

WX Sareny Do satorti2ten




thar 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 whsn it just says further animal
studies, that is rather vague.

-

Dr. DeStefano: These are j:st notes I have taken on the discussion.

Dr. Rodewald: . But I think that may be the helpful discussion and say what
questions? Part of what sounds like it was discussed is the
impact. W: really tried to address causality directly and ]
wonder if that is something that is going to come up on a
future slide in here. “B;éauss I'em net sure how well vou
are going tc be able to hit at some of the causality questions
in here. I :.ink 10 gradualiy ity 10 hone in on thar would
help.

[
Dr. Brent: With regard 5 sort of the administrative problems hers,

.

can underst: 'd that with rezard o the epicemioiogicaj

strdies. vour sroup woull be invoived in Orihnesiraling in a
positive sens :. Orchestrating the epidemiological data that
1s available 1 the United Srates. But with regard to the
animal studic 3, who would be rzsponsible? Woulg ir be the
FDA. becaur: tHey have a wonderful facilit' in Arkansas
with hundrecs of thousands 27 znimals and e couid pur
togsther a vilid project. Mavbe you would wan: inpuz
from the group here to tell them exactly whar vou would

iike.

Anc the phammacokinertics, who would do that”  Who
would nave that responsioliity, pecause that is z smal] studv
to look at the mercurv pnarmacokinetics in a small
copuiation to get an idea o how long it lasis and whar
would happen afier five doses? Would vou have anv
difZerent blood levels? In other words. we nesd soms kind
of administrative input in order to have all thesa things

12 00 at the same time.




Dr. Well:

Dr. Jonnson:

Dr Weii:

Soenlinie Honee
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And I say that because [ wrote a last paragraph. It is sort of
frightening to me, but [ 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 tell vou, if vou want to see
Junk science, look at those cases. It is amazing who you
can find 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 [ said.

The medical/legal findings in this study, causal or not, are
horrendous and thersfore it is impertant that the suggested
epidemiological, pharmacokinetic and anirnal studies be
performs. If an allegation was made that a child's
neurobehavioral findings were causad by Thimerosal

. '
Ty

containing vaccines, vou could readiljﬁ Tind 2 juni scientis:

who wonld eunners the claim with “z rousonable de eIrez ¢

ki,

certainty”.  But vou will not find a scientist with any
integrity who would say the refuse with the data that is
available. And that is true. So w2 ars in a bzd £os:ion
irom the standpoint of defending anv iawsuits i7 N2 owers

initatzd and [ am concemed.

So it may not be the government doing somsz of thasz
studies. If vou could use any of the pracedent from other

drugs and other chemicals is smaller than the fact of
dumping this back on thz indusirv tha: uses the vaccines
and ask (he company 0 produce thess swdies. That has

-~ ol I

ertainiy been a pattern for an awfu! jo oI things.

r—')

Biil. when vou sav fund the siudies. is that what vou
-

Well. seme of the companies will do them in-houss

because thev have the expertiss.  Other mav fund
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somebody else to do them, depending on the amount of
experuse. But the government has had a tendency, and ]
don’t know if they will in this case, but to rely on the
industry to deal witk the basics and thep
neurodevelopmental studies. With a little pressure, they
may change their minds, but I don’t know that.
Dr. Sinks: . Just to perhaps answer Dr. Brent’s question about the part
of governmient that may be responsible, the Nationa]
Toxicology Program  at NTP is an Inter-agency, collective
if you will that is basically housed ar NIEHS, and I believe
Miles Braun probably was referrizz 10 a collaboration
within NTP, which has FDA as part of the executive board,
CDC. ASTDR, NCI and I am prery certain that George
Lucere, who is about to retire at the snd of the month, but
was involved and I think that they are doing some initial
bio assays, either in Arkansas now to iook at ethvimercury.

1

P | U R

I think that is an aprropriara moute e 2 ziking about

Dr. Brent: I agree, but what bio assays?

Dr. Sinks: I am not exactly certain whas they decided to do. [ think

Miies probably descriped it

Dr. Braun: I looksd at the protocols and I can't really quote them to
you. [ think it is important to unde:iine that these are
planned studies and thev depend on an argumesnt, at this
poiat as [ undersiand it. betwesn differan; agencies. NIH
and FDA, but [ think coming out of this mesaung. if it is fal:

that is an important project o Carry oul then thar certainly

couic help it actually coming ino piacs. Don't get me
wrong. these are not underwav. Thev are plannsd. Thev
have protocols. There is a lot of tnougrt that has gons into
these, but that is about as far, as | undarstand, where thev

are.

oS,
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Dr. Brent:

Dr. Braun:
' Dr. Chen:

Dr. Myvers:

NIenniiz Review o Vacmiae Sacen Do

[ think it is Vvery important if that group, which is an
excellent group, is planning to swmdy, if they have some
consultative help from some of the people who are here
because we now have heard all the information 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 peorle who
are investigating, I will be glad 1o pass this on. If you want
to give me a card or something, I «+ill be glad to pass this
on to those people who are planning on carrving this out. I
would think they would want o0 ge: the kind of consultation
vou are talking about.

Mavbe arrange for come genisr b Zrwih the protoeuls o
be sent to the consultants for revisw. Be it us or be it
Tom’s group cr whatever.

['think in answer to you question. a.zhough the mesting has
been convened and is being lef cv CDC, i = zan
around the room, we are all here from each of the diffzran:
agencies, and the reason for that is we are looking for the
input for cross agencies, not just for CDC.

Can I go back 10 the core issue z=aut the research?  Mv

OWnL Concarn, &nad a Coupiz oI vou said in mnere |

tn
f
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associalion berween vaccines and outcome that worries
both parents and pediatricians. W Zop': rzally know whas
that cutcome is. but it is one that womies us and thers is an
associaiion with vaccines. Wa £22p jumping back 1o
Thimerosal. but a number of us are concerned thar
Trimerosal mav be less likeiy thzn some of the other

potential associazions that have hean —ada.
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Some of ‘the other potential associations are number of
injections, number of antigens, other additives. W
mentioned aluminum and I mentioned vesterday aluminum
and . mercury.  Antipyretics and analgesics are better
utilized when vaccines are given. And then evervbody has
mentioned all of the ones we can’t think about in this quick
time period that are a part of this association, and vet all the
questions [ liear we are asking have to do with Thimerosal.
My concemn'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. Thar we shouldn’t just think

in terms of mercury.

Dr. Gerbper: Just to follow un an Martv'e comment it s2ems 0 mic that -
during the time that this study was done, 1992 to 1997, at
least at Northern California Kaiser, there was a substantial
number of chiidren involved in vaccinz trials. The.
vaccines that those children would have received would not
have shown up in the CPT coding. When vou z¢ =azk and
reanalvze the data. I wonder if there would be scme way
vou could determine what other vaccines these children
may have received as part of the clinical trials?

Dr. DeStefano: We know if they received any experimental drugs.

Dr. Gerber: You would know?

Dr. DeStefano: Yes. we have the data.

Dr. Gerber: Okay. but vou did not include that in tha analvsis?

Dr. DeStefano: Tom. did vou look at those?

STweanhe Review o0 Vagsne saer | orslne Snenma e




Dr. Sinks:

Dr. Rhodes:

Dr. Gerber:

Dr. Chen:

Dr. Mvers:

Dr. Johnson:

Dr. Whita:

[ haven’'t §eparated 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 becauss of what
we just studied. At the moment, I would think most people
around the. room would argue these are biologically
plausible outcomes potentialiv relatad to merce: -, zad the
we will keep the other ones in mind. But hopeiully we
could do some cf these swudias to kind of rule it our, and vet
if the association still stands, then we car  look et some of
these other hypotheses. That is the first step. Civen the
amount of time today, mavbe just focus on mercury..

[ apree with vou Beb bos bz ihi-t O NCiusict s thare
Is an association between vaccines and the outccmes that
we cannot reject and of which one complimen: of the
vaccines that is associated is Thimearosal. but it is only ore
of the associations. [ don’: think it is anv mors piausibje
than some of the others. Ans [ thinl: T meard severz of e

consultants say the same thing.

That is an Important prospectus. bu: our charge :ocay is to
focus and pick out obvicusiv the mercury and focus in on
that. Thatis a prerry tall o-der.

I thought we were looking at futurs studies anc now
delineate what is causing this. [7 Ithey gave itz onz and &
two, they thought it was a causa iv in this and there is
aluminum. You could run these tests in anothe- arT. in an
animal study, a lot cheapar than rasiarting it up again. I
think it is a good suggestion and the industv

representatives that provids bulk for these vaczina: ['m




glad you invited us here because I think they would be
willing to work and provide that. It would be cheaper 1o
add that arm.

Dr. Caserta: One of the things I learned at the Aluminum Conference in
Puerto Rig;) 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.

Dr. Stehr-Green: I think generically, vou know thers a2 books o merc.ur;.'
and Thimerosal. Because of these other concerns, [ think it
will be important when we design all of these studies to
think about ways of excluding other possible genealogic

A
E 5

agents, either in the design or in some WZEV S0 thav can Ag O

the anaivsis that wav.

Dr. Brent: The advantage of the perinatal project is some of the
vaccines that would be included todav were not available
then. The only thing we had as far as [ recail is the
Diphtheria. Tetanus and Whooping Couzh.  VYou didr:
have the Hepatitis. You didn’t have some of the other
vaccines, so that is a unique group of people that could sor
of sort out some of the other issues that rave been raised.

Dr. Orenstein: How about smallpox?
Dr. Brent: Thev had smalipox.
Dr. Orenstein: You have to add smellpox and IPV. g fact. one ofthe

studies from the perinatal projeci stggssiad an increased
risk of tumors in the off spring of parants who recsived
thres CBL. Heard of these associations.

Vi
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Dr. Sullivan: Are there any clinical trials begun in the las: |2 vears

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 thar 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.

Dr. DeStefano: In Northern California we tried.

Dr. White: There was a huge study that was donz for pneumococcal
comjugates and as a control thev used the meningococcal
disease and I don’t know, it's eithe- neithar contzined
Thimerosal. Well, thers vou go.

Dr. Myers: That’s right, and also we would havz 10 wait some time
before. but that origiral HIB efiicacy al. California usad

the single dose vaccine that did not cantin 7T bimarzzal,
Dr. Verstraeten: It is still interesting because it containa¢ some of the other.

Dr. Rhodes: One thing that hasn’t rezliv coms 1o i3 thers ara olenty of
other kids, evsn just at NCK and Crour Hezlth., who
haven’t taken part in the current 2nzivses. In other woerds,
if you look at current eight, nine 2nd ten vears old. and if
vou had some information a2bout wha: their Trimerosal
containing vaccines might have besn when thay were
infants. and if there would be enouzh variation in those
kids arnd it’s 2 conmoliad seling. vou arz leoking ar
outcomes mayoe vou would fesi more securs abour than
the seven. eighi. nine. ten. There are kids at those ages
now. but the question would bs how gooc wouid the

. vaccination information b2 on Thimerosal going back to
that same time. If vou had tha: information vou wouldn't

e - have to wait thrzz of four vears,

i Dage s ormiion




Dr. Weil: ' Mos: 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 vou look at eight and nine year
olds now, you will find probably out of mos: school
Systems, sgme pretty good immunization records. My
guess is 1t would not be hard to find a sample.

Dr. Orenstein: . Not only that, but the validity of some of those school

records has been problematic in terms of people getting

extra vaccinations because they had vaccinations that did

not get reported into the school records. Minnesota rumed

out to be very accurate. Dallas County tumed ou: 6 have &

substantial inaccuracy of data.

Dr. Rhodes: I'm talking about kids who are in the HMO thas have
reflected of this other data.

Dr. Rapin: How about the Mavo data?

~I

Dr. Chen: Why don’t we let Bob and Frank present exactly the sensz
this conort has the best information and exposurz going
back to about 1990, and so be able to kind of cuickiv

finish.

Dr. DeStefano: I think one last thing was going to go liks. what wou;: vou
do in that kind of follow up studv? I think the sams i1ssues
would come up during Bob’s presentation. He is going to

1

present us a more specific proposal rather thar ganera!

1ssues.
Dr. Davis: robably not as specific as vou had hoped.
Dr. DeStafano: Not as general as [ have.
Dr. Davis: As we have all talked about. current studies lack z lot of N

dat2, including mercury intke of the mothers during

pregnancy. [ am talking abeur the current studies thar s
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are Iookihg at today and yesterday. And also a lack of
information 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 dara. We
thought this was actually a wenderful, natural exceriment
when we started out. Phil pointad out the fact that itis a
natural experiment, however, it may not be wonderful.

Next slide. Just to point out verv quickiv that these current
studies also lack the usual snenmecre whish s-o zicohio,
smoking, nutrition prenatally, lead exposure and nutrition
postnatally, demographics including race and ethnicity and

socicaconomic status.

Again. while it is clear thar these arz relared ouicomes,
neurodevelopmental and neuropsvchiatric developments at
five, six and seven vears of age, it is not clear how these
are related to Thimerosal exposure going 10 thres months
of age.

Next slide. This is the thing we are 2l! worsi=2 apour, ue
to time. [ am not going 0 go into it again. It's a signal thas
has remained afiter 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 interes:. When
we limited it to second diagnoses. and then when we
excluded children with compating cognizant diseases of

interest. this signal has remainad.
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Next slids. 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. Phjl 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 gtroup we have a lot of kids that were Jjust 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 our
vaccine exposure window. I am not talking about the
dosage, I am talking about our ope month time period. I
think a small group of us should sit down and think about
perhaps at one month and play around with the definition
there. That is worth revisiting because I was wom'ed,. 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 thar won’t get into now ’
that actually suggested that in fact may have plaved an ' N

Important role.

Also this business of our stratification by time. I think we
have beaten this one into the ground. I think we mav have
dropped a lot o risk sets if we stratifiec oV time2 by one
month. I think we should go back and rsconsidar using
two, three or four month time windows, | am not a big fan
of secular trends occurting that fast within this time

window. [ think we should look at that.

I think we could rerhaps incluce some previously excluded

children. but this is someathine that Miles Braur. [, and

y

some other peopie were talking abou:, which W&s using
another controlied ouicome. Not gasiroentaritis. not
conjuncuvitis. [ think we should another control outcome
group. chronic abdominal pain. which I think al] the
pediatricians and parents in the group wouid reziize thar
parents who are likelv to bring their chilcran in early for

vaccination would aiso be mors likelv to bring this in for

Review of Vagzirs Sare Daialing Intarmaion it e N
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i = 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. [ actually think we should stop.
I'm not on your committess. I'll say that being very
controvers;ally. "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 [ 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
1s ever going 1o be possible 1o differentiate increased health
care seeking behavior among families whose children are
vaccinated on time. I don’t think we have the capability of

- aoing this, and suspect that the same finding will be
repiicated in the Harvard Pilgrim. If the people at Harvard
Pilgrim can do it by June 21¥, I will be amazed.

[ am more worried that Harvard Pilgrim won’t have the
power. That the signal will fluctuata up and down so
muca. 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 siide. please. So this is what [ am proposing.
acteally think we should do a cohe— study using the
popuiation that perhaps wa have alreadv. We have got 1o
define the population 1o study based on their known
vaceine history. so their known exposurs. 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
Northem California Kaiser, Group Health Cooperative,
Northwest Kaiser and Southern California Kaiser. and then

Sl Meview o Vacame Siees Caines nemizion 23y PR




S

(SN

e os Lacnme Saien

s S

we could measure their outcome vusing a carefullv
measured set of neurodevelopmental and neuropsvchiatric
tests at one or more ages. This is not nearly as easy as it
sounds because what we are really concemed 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? Hqw 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 Thlmerosal levels, 37.5, 30, 67, 73 and mavbe truncate
it there. So we have five exposure leveis and then we have
a two by two design. So what we would need to think
about is actually, this is probablv 300,000 children. I think
we could find enough. It actuallv becomes a matter of
findings rather than our ability to find the children.

N
Let me go one more slide. I want 10 taik abous why am 7
proposing this? [ think this actualli: hrasle tha 1ini: thoe
probably exists in the observational study.

Children in this proposed cohort could have seen health
cars providers many times or actualiv never. Wa don't
carz about them. Our analvsis of the nauropsvehiaric and
neurodevelopmental outcomes is no longer da cendent on
the parent bringing them in. We are going to insist that
thev come on in. Hopefully we will hzve good
participation, and we are going to stucv them at six vears of
age. regardless of whether they never saw a docror at all.
Sc we are acteally breaking that link, So we going 1o give
each child now an equal chance of having the ouicome.
aside from their Thimerosal exposure which is wha: we ars
studving in order 10 find their populations to stucdy different

exposures.

Thers may still pe some confounding because peosie who

weal to some clinics may have gotten ver: [jule

Calabia nionmation 2= IO
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Thimerosal levels based on certain characteristics of the
clinic they attended, and that may be an observable

confounding variable.

Other confounding information could be potenually
collected _at the time of examination. including
socioeconomic status, pregnancy exposures, smoking,
alcohol. Some underreporting and under ascertainment of

confounding’ will certainly exist and will certainly be

diluted over time, but T have no reason to suspect that there
will be a differential dilution or under-ascertainment by the

Thimerosal sets.

To answer Walt’s long standing questicn. I doubr: this will
allow us to differentiate Thimerosal. = lo: of pEcpie have
the same question. I don’t think this will allow us to
differentiate antigen number or vaccine numper from
Thimerosal, but it will get us a lot furthe- down tha =nad.
<

We could draw blood, and actuallv I would sricourage
people to think about drawing blood to look for gene
envirorment interaction studies, becausz thers may b2 a set
of chi:dren in here that are particulariy crone to Tnimerosal

related outcomes.

Let’s t2lk about the confounding that is siightiy trus. The
early receipt of vaccine in this stucv. children who have
high levels of Thimerosal now a: onz morty 2nd three
months of ags are likely to beleng o parznis who ars

;58 . PR A -} R ey - - .
cirierant. but why are thew Jifferz=:? Tha

because thev are much more atentive. Thay arz muci
more cn the ball. [ am really siruzgiing hers 10 use the
term hat is politically correct. The onlv term [ carn think of

*1s th2 smarter parents. So actwally whar i3 this going 10 do?
This is actually the confounding that migat exist. although |
don’t know. The confounding tha: will exist will be a

negative confounding. This is the chiidren wirh tha high




Dr. Verstraeten:

Dr. Rhodes:

Dr. DeStefano:

Dr. Rhodes:

Dr. DeStefano:

Thimerosal at the late ages, who are likeiy to be perhaps
from bewer parents. The neurodevelopmental and

neuropsyciiairic outcomes are likelv to be berter.

I'am not s::ggesting that as a reason to do the studv. I am
Just pointing out that if you think about where the
confoundin . is going to be focused in this particular study,
the one th: .'T would be worried about, the validity of the
study, is th 't it will have several outcomes. That early high
Thimeros. ! exposure will be associated with
neuropsyct. atric scores.

One thing vou can easily add, ons arm would be to
compare L' "P-HIB combined versus szparats. and I think
with verv mall numbers vou will have enougn power,
doing this 'dnc of testing, to icexiifv the difference
between me curv, Thimerosal and he other, because thev
have the sa:. 2 antigens, the same a=moun: of aluminum and
probably a ! 1 of the other stuff that ic in tha vaceinag,

As you are .ainking here, I think it wouid oe important to
sample fror both cases and not cases though where vou
think a trer stznds. I would argue T izking sampies of

cases and nv - casas,

I
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Well, this :5 a cohort studv, so it Xiné o

completelv -om cases.

But [ think i wouid be imporan: 10 sav 1n those who have
been called rasez. do vour tasts pick up amithing”

Let me argue from just strictly a Dragmatic poin: of view,

We actually are not looking for casss. we are locking for

w

- - v
venrairic  and
1.

minute differsnces in neuror
I' think dichotomizing

neurodevelopmental outcomes.

——
[47)

people into cases. while serves verr sepnisticaiad samp
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Dr. Rodewald:

Dr. Davis:

Dr. Rodewald:

Dr. Davis:

Dr Rodaweld:

Dr. Oakes:

Dr. Davis:

Dr. Qakes:

SIrmiits e oV acane Suren |

scheme, may acwally not ~e what to do for this particular

one.

I would be more cautious zbout your ability to pick which
direction the confounding is going o 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 wey. 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 paren:s getting them in thers early for
this. Ijust think it is reallv Sifficulr.

Yes, vou said earlier the zZoptees of the HepB. HepB is

what you are saving.

And even getting kids in ea=iv after they are born. [ mean a

lot-of pediatricians gert the Liss thev are most wor==4 zhon-

And the pediatricians opinicns and praziices Clrm:naie over
- . . L : :
PAIENLs prefarancss In terms of vaceinaions and - » mou

that from studies.

I am going to have 10 lezva momentarily, but first. is it
feasible to coniact people n thesz cohorts ard seiect
samples based on either 2xoosure ouscome histor and go

back o them”
["ve not done it but everypodl: is saving ves.
[tis ethically anc practical w0 Z0 this” So ] would cartainlv

argue to doing some kind o master cass control stucv. In

that case mavbe on small g-runs. I was wonderine if vou




would have any idea on the numbers vou would nesd in

your cohort study?

Dr. Davis: - No. Ireally 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...

Dr. Oakes: . The master case control would have a different purpose. 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 1s feasible to do
that, even on a fairlv small number of subjects and we want
to do that, the people would have the hardest possfble
outcomes and some carefully thought out matched sample

of controls.

Dr. DeStafano: The problem vou would have is liks the cases, we are stil|
going to have to identifv not only ths cases we know ahaur
plus we screen. You'd stll have this problem of

ascertainment that have been identified as €ases now in our

database.
Zr Oakes: Well, vou would know if thev were realiv casss after. .
Dr Weil: Let me just befors you get too far. You are going to run

into some big ethical problems if vou trr and identnv
people from this study for some characteristic. [ vou lock
randomly into the studv, the ethical problem won't be
great. but the Human News Commit2=. i7 it is anv good =
all. is going to give vou a verv hard time if vou v and
identify people who are by number cods orlv because thev
have a finding. That wiil vioiate all ths rights to privacv.

D-. Davis: In other words we are actualiv identifving them basad on

A,

the vaccine. '
N

ta
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Dr. Oakes: So it wouldn’t be feasible to do it p2s2d on an ouicome

Dr. DeStefano: It wouldn’t be, but I think we are still concerned about the
ascertainment bias still being...

Dr. Davis: Recreate this, the bias that I am trying to get rid of.

Dr. Johnson: . 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.

Dr. Oakes: Because you would sample the controis randomly and get
them from those eligible. There be no ascertainment bias.

Dr. Rhodes: I think the think is forget the automated outcoms dara. Go
to the cohort and start with the exposure groups and the
outcome can be defined upon the rasults of the tasts.

f\ Dr. Davis: So

We are going w0 hire gesople to  do caraful

neuropsychiatric and naurodevelopmantal?

Dr. Rhodes: And [ think at the same time vou could, as an arm of this
stucy, have people who ars called cases in the avtomatad
datz, people who are not cailed ceses, and see whethar

these tests have anv differsacs ir those

aqQ

roups or not.

Now, that would be interasting to kaow.

Dr. Davis: And you would be checking vour analvses. bur [ would

strongly urgz you not to guess.
Dr. Verstraeten: To answer your question on sample size . depending on the
tvpe of tests and the diffrenca vou want to detect, sample
sizes range from like 300 t0 1.00C onlv. [ think thar is

pretiy close to the sample sizz in the Szvchellss.

Dr. Davis: [s that for the entire studv?

Sarentiis Review or Vacame Safess Danlina iniomanon e ens T
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Dr. Verstraeten: The entire study.

Dr. Sinks: A couple of comments. I think vour proposal goes very
well in line with the beautiful studies that have been done,
both in the Sevchelles and the Faeroes, which are exactly
this type of thing where vou start from the exposure. You
are not trying to determins 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 vou put a ot of
emphasis into some standardized bartery for determining
who is and who is not a case, bacause [ think that is onz of
the limitations with the data se: that we have.

And [ think th¢ main purpose ic do that particular study is

to-be mora confirmatorv of testinz wha: Tom has oresented

. . T
torus. T think vor ars tecring o womr 2ifaroys Laing wnich

1s. is this similar to methylmercury exposure? What we
believe is therz in terms of that biolegical plausibility.

Dr. CorZero: [ would like ¢ sort of foliow 2 on what Tom said. It
seems the cusstion we realiv ars asking hers is doas

mercury or Thimerosal in vaccinas rose a risk for selectaqd
neurobehavieral problems and thereforz, I think having an
accurate measure of ethvimercury is essential in whatever
study. Anc jus: answering the cuesiion of having exposure
by vaccines mayv be sufficient, tns gusstion still remains. Is
It mercurh or is it something 2ise) So I think we ar2
talking acour measuring mercun and perhaps measuring
other vaccine tendency expesures. taen having some
svstematic wav for looking at the outcomes and being abls

to classify a2ppropriately what hapoened.

Dr. Steh--Grean: [ just wan: 10 224 one endo-seman: for a master case N

control study. In a case conial siudy vou have mor2

SR AU oW ol Vacime Naton rapanma fniommatees A s Do




Dr. Davis:

Dr. Johnson:

Dr. Clemen:s:

freedom to look a: other exposures, more tharn just the
Thimerosal in the vaccines. So it might be ussful to do
that. It might give you an opportunity to look at other
plausible etiologics.

We are going to bring the kids in. Once vou do that, vour
study cost has been incurred. If vou do a ope 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 ard strong
discussion, and because people have to leave we == 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 cerainly [
believe in most peoples minds, the implications o deaiing

with the composition of vaccinas for the ‘mse=—z-inonad
community, and Inhn Clements wwould Hke %0 izt some

comments at this time, then we will have Pau] give us his
rapporteur’s comments. Then depending on the :ime we

will come back to the discussion of rasearch apprcaches.

Thank vou. Mr. Chairman. [ wiil stand so vo

‘e
=
®)

First of all T want to thank the organizers for allowing me
to sit quietly at the back. It has been a great priviiegs to
listen to the debate and to haar evar¥pody work through
with enormous detail. and [ wans to congratulate. 23 other

hava dore, the work that has ~22n dore oV the (22,

Then comes the but. I am reailv concemed thas we have

taken off like a boat going down one arm of the mangrove

swamp at high spesd. when in fac: thers was no 2noughn

discussion reallv earlv on abour which way the boz: should

>irending evervons in

goatall And [ reallv wan: o risk

N

1
the room by saving that perhang this tudy shouic ~ot have
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been done at all, because the ouicome of It could have, to
some extent. been predicted and we have al] 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
Thimerosaj and various neurological outcomes.

[ 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 |
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
bevond 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 thers is now the point at which the research
results have to be handled, and even if this corumities
decides that there is no association and that information
gets out, the work has been don= a=d through fr2:zdom of
information that will be taken by others and will be used in
other wavs beyond the control of :his group. Anc I am
very concerned about that as I suspect it is alreacv 100 laze
to do anything regardless of anv professional bodv and

what they sav.

My mandate as I sit here in this grovn 510 maka sure atthe
end of the dayv that 100,000,000 are immunized with DTP.
Hepatitis B and if possible Hib. this vear. nex: vear and for
many vears 10 come, and that will have t0 be with
Thimerosal containing vaccines unj2ss a miraciz occurs
and an altemative is found quickly anc is tried and found 1o

be safe.
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So I lzave vou with the chalienge that | am very concerned
that this has gotten this far, and that having got this far,
how you present in a concerted voice the information 1o 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 vou handle
it? How will it be presented to a public and a media that is
hungry for selecting the information they want to use for
whatever means they have in store for them?

I thank you for that moment to speak, M-. Chairmer . and |
am sorry if [ have offended vou. I have the deepest respect
for the work that has been done and the cespest respect for
the analysis that has been done, but I wonder how on earth
vou are going to handle it from here.

~L
ent: Mr. Chairman, I think that was eloquent statement. The
question that I have with rezard to perceiving this data with

.B

@)
1
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some type of reanalysis, is that because of the diverse use
on vaccination., no matter what vou come LD with
somebody on one side will aczuse vou of doing somatiing
to get a negative resuit.  Then if vou come vz wit a
positive result using the same data, the D2rson on ine other
side will say ses, we were right, 1t is causal. So [ rea lv
encourage the investigators to get other populzsions o
studyv because of the fact that I do not think reanzivsis of
this dawa is going to be as helpr! as wa -would mere It
would be heipful if it wasn't in this room, beczuse we
know of the integrity of the scieniists and we know thev are
pursuing it for the truth. but othsr peopie out thers doa't
have those feslings about anyoody whe is involvad in thase
studies. That is myv concern and tha: is why [ think Dr.

Z : Clemenis comments arz so to the poin:.
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Dr. Johnson:

Dr. Stehr-Graen:

Dr. Bernier:

Dr. Brent:

Dr. Bernier:

St Mrvew ot acoing Sarery Datahing infermanan A e 2

This focus on new research that has beer mantioned thas
Dr. Clements’ comments raised is the need, and this arplies
to the vaccine manufacturers to develop another, ap
altemnative 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 ]
think. ;

Paul Stehr-Green, do you want to give us your rapperieur’s
summary of everything?

Let me say, my understanding is that whatever | sayv will be
expanded upon once I have the benefit of seeing all the
speakers notes and that a written summary  wil! be
submitted to at least all the consultants, is thai correct?

Yes. we haven't asked to do thar ver, but Paul wiil ba
Wriling a report. We have a verv short rumn around fer this.
We want to get the report prior to the ACIP mesting. so we
are looking at about a wesk to get this report. W wans 1o
get as much feedback from the eleven as possitla. so if vou
could please collaborate with us in tving fe 20 oo osuing
tumn around on that. So we would not want to Iinetanos
if vou did not think it was a fair assessmen: foorIuls

going to have something as soor as possipie.
But vou want these written?

Yes. [ want vou all 10 tum in vour sheews. pleass. A=¢ aiso
I would like to invite anyvone else who has bean in the
meeting and heard this, I think the she=:s have pe=p widely

availabie and anvene who has fillsd them our. pisase. we

4]

would love to collect those as well. sven though we ar

O

focused on the eleven that wer= officiallv hirec 10 be CD

consuitants.

e



5 /M Dr. Brent:
Dr. Bemier:

Dr. Stehr-Green:

Soerini Review o Vaszame Sajare

Durabing Into

Who do I inform that mv 2-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 Jeast two
opportunities to correct that, in this discussion and thep
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 vears and more specifically, Dr. M_v-ers
summary of the workshop last August a: NIH.

Of note, I think it was important. or a1 least | glean from
Dr. Myers’ presentation, that in fact the group last vear
made a simiiar recommendation o what John Clements st
said, and that is vou may not want o do this study because
the results are not likely 10 be useful for resolving this issue
and in fact may raise concerns and havoc in locations with
which we cannot dezl basad or this stucdv. Is that a corract
interpretation? So I think it is imporant that he verilies
what Jonn said, and he provides tha satting for when this

stucy was embarked upon.

I'also intent to summarizz sort of the generic aspects of the
Vaccine Datalink at CDC and how the cperation s se: Lo
But of course most of tha emphasis wili be on the Phasa I
stucy.  What [ hope to do is demonstrate thar through
exhaustive analvses and ver. careful ali2mpts to tease out a
variety of probiems with confounding tossibilities, with
other possible exposures. with othar olausibies that we
don’t uncerstand. with perhaps uncertzin and Inconsistent

diagneses and with this, 10 mv ming. the looming issuz of

Mt 2 A




LI ELHTEN

Hvow o vaccing Sy Tratahink Intormaten Zil

the potential differential utilization of health care and the

ascertainment bias that might carn with that.

Despite all those things, Tom and colleagues were able to
demonstrats: 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 mads
my job a lot easier in that there was very linle controversy
in the conclusions. As a whole, the group was pretty
unanimous, in “fact we were unanimous, .in saying that
additional resesarch is neasded. However, that the current
resuits were weak for a variety of reasons. Again. the
inconsistent and uncartain diagnoses, the looming
possibility of ascertainment bias and uncertzinties as to

whether or not we can separate out Thimerosal effects with

other vaccine comtonsnts. or sven other exposures tnat

may te somehow staustically cerrelatad with vaccine

admunistration.

Nonetheless. there was 2 consis:an: opinion that these wazk
findings should be followed up. anc in fact in this las:
discussion we talked about differsn: research avenues that

might be pursuad t get a better handls on this asscciarion.

this signal if vou will.

Again, with regards 1o the quasiion of whether or not thesa
results support causaiity. as | saic before I think the group
was unanimous. except for possibiv Dr. Weil. in suggesting

that there was not anvthing close to sufficien: evidence 10

support 2 finding of a causal reiationship. And again. we

june 2
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went back to thesa Issues o uncemainny abourt the
diagnoses, uncertainty aobout tha possible biases and
confounding that could not be accounted for in the analysis
because we did not have the data.

There werg also concemns brought forward from previous
human stdies 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 deal: were actually below, in
some cases ,qu-ite far below, no effect levels that had been
seen in human and animal smudies previously, with a
presumably more toxic form of organic mercury. So the
fact that we were extrapolating from methvlmercury to
ethylmercury, the fact that we wers exwapolating down a
curve into an area where thers had ot been anv
observations of any effects, and ver sull suggesting that
there was this statistical association. it wzs mv
interpretation and it seemed the interpretztion of orthers ic
that the evidence for biologicz} plausibility of this

association was not very strong.

So in fact in sum mary, [ think tha meaan st of the grous
was 1.8 in the rating scale. So 23 = grous we said thare is
no eviasnce for causality for again the szme r2zsons and

recurring theme that came up.

.

«

In terms of the next steps, I don's hava tha same f2eiing
unanimity. [ think this is 2 work in orogress. [ am not sure
how w2 are going 1o resoive thas, = wa nzd some ver
good ideas put forward. Ths cohor siudy that Bo:
described sezmed to have a resoparca 10t only ameng th
members of the panzl, but aiso the wica- audience here
= today. I think though that bases o= 30%'s discussion and
soms of the comments that wers made. thara arz z lot of
issuss that have to be resolvec. How do we dafins

exsosure? How do we define ciagnosis or th2 outcome
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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 issus of causality. the group wes
not willing to say there was sufficiently strong evidence to

support a finding of causaliry.

Or refute.

-

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 ome 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 aliogether.

Now they are reducing lead from 10 10 3, that is exvactly the
argument that is being used. That recucing accepiable lead
ievels from 10 10 5. The point is that is ceing discussed as
a real possibility and it is based on a very tiny increment.

[ think the whole lead issue 10 be revisited.

But there is in other words another roxic comrouxnd that

need 10 be looked at ror scme of these same reasons.

Even in my grandchiléren, one IQ rcoini [ am going 1o fight

¢

about.

Paul. the hardast job arvons has at a conferance is ta be th

4]

rapporteur, and [ am impressed. You ars on oo as far as an
overview of what went on and vou will get more of the

L

written pieces. Yes, Bob?

Before we all leave. somsone raised 2 verv 200C¢ procass
qusston that all of us as a group nezds ¢ addrass and that

is this information of all the copies w2 have received and

Samniic Toview of Vacome Salety Duabna iniennston 0k
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are taking back home to vour Institztions, o swhat exien:
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 |} peen
able to manage to keep it out of, let’s say, less re sponsible
hands, yet the nature of kind of proiiferation 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?

Dr. Bernier: We have not specifically thought. 1 would take this
opportunity to remind evervone that we have now been
working with this information for severa] 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 information has
been held fairly tightly. I think it has been a privilege
have this mesting and we have othar meetings like this. As
difficult as the science is, there are two othe- squaily tricky,
compiex chaiienges. The poiicv crarting has to take into
consideration some verv diverss 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 =xpert at, but seems ecrelly deunting to me
as the scientific and the policy issus.

I don’t think we can set a rule here becayss somez peorle
have gotten these documents. For examplz. soms of the
manufactursrs were privileged to raceive this Information.
It has besn imoonant for them to share it within the

D BV can reviews i-

comrzany Wi the EXDperts there

4]

Some of vou may have questions. You ma- have givan a

copy, but [ think if we wil] al] Just consider this moargoed

information. if [ can use that 12T anc very highly

protecied information. I think that was the bes: | can oilzr

[fanvone eise wants to make a suzgaston. but [ would say

7/w0 consider it embargoed and protecied unti! it is mace pubiic

é) /L[ -1 on June 21 and 22 at the ACIP. Thare is a rian to do that.

J
.
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There are policy groups that will be meeting z=fors this,
and communications experts that are meeting ir 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 prerogauve of where | am
sitting to thank evervone on behalf of the Centers for
Disease Control, and probably on behalf of the Public
Health Service, on behalf of the National Immunization
Program.

IfT could get 10 see some of you personally, I fesi I made a
connection with you when I invited vou, but I feef bad that
I haven’t reaily continued that. I am locking a: Dr. Rapin
in particular. Dr. Stein. Some of vou I naven't rzally had
much opportunity to make contact with oncs vou got here,
but believe me, I am verv grateful for what vou dic to maka
vourseives avzilable, anc [ want 1o sa¥ thank vou if | did

Nnot get 1o talk with you personally.

It mav have been a biessing in disguise that the Super
Comp Computer Conterence was hald simulaneously
because it forcad us to come to Simpsonwoeod, pretab blv the
on.y place in Atianta that had anv room. [ think i Ilrzated a
spirit in this meeting that | think we be eied from. The
kind of informality and =fort to really try 10 figure out,

which to me was the biggest challenge. whar is :he best
wayv 10 understand anc think about :hese ooservaiions. We
realiv didn’t know that when we came in aere. I think we

made progress as a grour. That we have a Jetter icza about

the best way 1o understand these datz,

The other thing that I was struck by was the quaiiv of the
science. Manv of vou commentas + 21y positivelv zhout the
work that was done bv the scientists. | am a prouc member
of the Nationa! Immunizasion Program. Prouder zzer this

i 235" June, 2006
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Dr. Snider:

meeting than I was coming in. and I want 1o congratulate
the teamn at the table. I think vou made us all proud.

The other thing [ 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, [ 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 exiremely productive. Despite
some of the semantic differsnces and issues that arose, I
think in the end we stopped talking abou: that prétt_v
quickly, and whoever suggested let’s just keep going
probably made the best suggestion. [ think ths cuasiions in
the end worked and I think we have had a productive
mesting and that when we look at vour notes, we will find

ithere is a ot nere.

I wanted to end by mentioning about the policv work and
the communication work. I have also been struck bv how
rauch that is going to te as chalienging. [ have zirzzde sais
it, so I won’t dwell on that, but vou get the poin: =21 *his
oruy one leg orf a three legged stooi and there zre =av otka-

meetings just iike this one that should take piaca. cn ths
policy side and the communication side, as thess 2D

ry to get it right from their perspective.
Dixie. Walt. do vou want to adé anvthing?

Just briefly let me sav first of all. thank vou verv much. It
has been interesting for me over the past seven or eigh:
vears in this position to go through foiic acid forzification
and Rotavirus and all the other interesting issuas. [ think
this 1s one of the tougher ones. The fact is that vour

censulitations make a tough job a bit easier and we are most
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grateful 10 vou 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 and labored day and night for months to come to
the presentations. I would like to thank Bob Chen, Frank
DeStefano, Fail Rhodes and especially Tom Verstraeten. |

.have seen lim 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 anc I think you are mature well beyond your

vears.

I would alsc like to thank Roger Bernier who pulled off
this meeting "2 rather short notice, and I think as everyone
has said. I thi~k this was an excellent meeting and is going
to be very, very helpful to us, and we appreciate the time

and effort vou ave spent.

[n @ sense i mesung addrsssas some of the concerns we
had last sumir 2r when we were trving to make policy in the
absence of a careful scientific review. [ think this time we
have gotten | straight. Ws've gor the scientific review.
because the ‘??Oli;('.?}' and communications really have to
derive from i al scientific review. We appreciate all that
you have done 10 help us with that and I think we will take
it forward in working with the ACIP and other groups and
agencias to tryv and carrv on.

[ would also iixe w0 thank Dick Johnsion and Paul Stehr-

PSR R 5 - -
Green for bein: the rapportaur,

by
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