TRUTH REVEALED: NEW SCIENTIFIC DISCOVERIES
REGARDING MERCURY IN MEDICINE AND AUTISM

HEARING

BEFORE THE

SUBCOMMITTEE ON HUMAN RIGHTS AND
WELLNESS

OF THE

COMMITTEE ON
GOVERNMENT REFORM

HOUSE OF REPRESENTATIVES

ONE HUNDRED EIGHTH CONGRESS

SECOND SESSION

SEPTEMBER 8, 2004

Serial No. 108-262

Printed for the use of the Committee on Government Reform

&

Available via the World Wide Web: http:/www.gpo.gov/congress/house
http://www.house.gov/reform

U.S. GOVERNMENT PRINTING OFFICE
98-046 PDF WASHINGTON : 2004

For sale by the Superintendent of Documents, U.S. Government Printing Office
Internet: bookstore.gpo.gov Phone: toll free (866) 512—-1800; DC area (202) 512—-1800
Fax: (202) 512-2250 Mail: Stop SSOP, Washington, DC 20402-0001



COMMITTEE ON GOVERNMENT REFORM
TOM DAVIS, Virginia, Chairman

DAN BURTON, Indiana
CHRISTOPHER SHAYS, Connecticut
ILEANA ROS-LEHTINEN, Florida
JOHN M. McHUGH, New York
JOHN L. MICA, Florida

MARK E. SOUDER, Indiana
STEVEN C. LATOURETTE, Ohio
DOUG OSE, California

RON LEWIS, Kentucky

TODD RUSSELL PLATTS, Pennsylvania
CHRIS CANNON, Utah

ADAM H. PUTNAM, Florida
EDWARD L. SCHROCK, Virginia
JOHN J. DUNCAN, JR., Tennessee
NATHAN DEAL, Georgia
CANDICE S. MILLER, Michigan
TIM MURPHY, Pennsylvania
MICHAEL R. TURNER, Ohio
JOHN R. CARTER, Texas
MARSHA BLACKBURN, Tennessee
PATRICK J. TIBERI, Ohio
KATHERINE HARRIS, Florida

HENRY A. WAXMAN, California

TOM LANTOS, California

MAJOR R. OWENS, New York

EDOLPHUS TOWNS, New York

PAUL E. KANJORSKI, Pennsylvania

CAROLYN B. MALONEY, New York

ELIJAH E. CUMMINGS, Maryland

DENNIS J. KUCINICH, Ohio

DANNY K. DAVIS, Illinois

JOHN F. TIERNEY, Massachusetts

WM. LACY CLAY, Missouri

DIANE E. WATSON, California

STEPHEN F. LYNCH, Massachusetts

CHRIS VAN HOLLEN, Maryland

LINDA T. SANCHEZ, California

C.A. “DUTCH” RUPPERSBERGER, Maryland

ELEANOR HOLMES NORTON, District of
Columbia

JIM COOPER, Tennessee

BETTY McCOLLUM, Minnesota

BERNARD SANDERS, Vermont
(Independent)

MELIssA WOJCIAK, Staff Director
DAvVID MARIN, Deputy Staff Director / Communications Director
ROB BORDEN, Parliamentarian
TERESA AUSTIN, Chief Clerk
PHIL BARNET, Minority Chief of Staff/Chief Counsel

SUBCOMMITTEE ON HUMAN RIGHTS AND WELLNESS
DAN BURTON, Indiana, Chairman

CHRIS CANNON, Utah
CHRISTOPHER SHAYS, Connecticut
ILEANA ROS-LEHTINEN, Florida

DIANE E. WATSON, California

BERNARD SANDERS, Vermont
(Independent)

ELIJAH E. CUMMINGS, Maryland

Ex OrFICIO

TOM DAVIS, Virginia

HENRY A. WAXMAN, California

MARK WALKER, Chief of Staff
MINDI WALKER, Professional Staff Member
DANIELLE PERRAUT, Clerk
SARAH DESPRES, Minority Counsel

1)



CONTENTS

Hearing held on September 8, 2004 ...........cccciiiiiiriiienieiieeie ettt
Statement of:
Deth, Richard, Ph.D., Bouve College of Health Sciences, Department
of Pharmaceutical Services, Northeastern University ..........ccccccoveveevuennee. 50
Egan, William, Ph.D., Acting Director, Office of Vaccines Research and
Review, Center for Biologics Evaluation and Research, Food and Drug

Administration, Department of Health and Human Services ................... 29
Fischer, Richard, D.D.S., International Academy of Oral Medicine and
TOXICOLOZY evvveeeerrieeeirieeeeieeeeiteeeeteeeesteeeestaeeeesreeeessaeeesseeeessaeessssseeesseeasssseens 138
Hornig, Mady, M.D., Ph.D., assistant professor of epidemiology, Columbia
UNIVETSILY ..vvieeeiieieiiieeeiieeeeiteeesteeeeteeeeiteessreeeeseaeeeesseeesssreessaseesssseeessseens 194
Just, Marcel, Ph.D., professor of psychology, D.O. Hebb Chair, Carnegie
Mellon UnNIVETrSItY ......cccceeriieiiiiiiienieeiieeieeniteeieesieeeieesieeebeeseaeeseesaeenseesnne 86
Redwood, Lyn, R.N., MSN, president, Coalition for Safeminds ................... 95

Wharton, Melinda, M.D., M.P.H., Acting Deputy Director, National Im-
munization Program, Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services, accompanied by Coleen
Boyle, Associate Director for Science and Public Health ........................... 14

Letters, statements, etc., submitted for the record by:
Burton, Hon. Dan, a Representative in Congress from the State of Indi-

ana, prepared statement of ..........cccceeeeviiieeiiieeieeeee e 5
Cummings, Hon. Elijah E.; a Representative in Congress from the State
of Maryland, prepared statement of ...........ccccoeveiiiveiiiiiieiiieiieeeee e 204

Deth, Richard, Ph.D., Bouve College of Health Sciences, Department
of Pharmaceutical Services, Northeastern University, prepared state-
MENT OF oottt 53
Egan, William, Ph.D., Acting Director, Office of Vaccines Research and
Review, Center for Biologics Evaluation and Research, Food and Drug
Administration, Department of Health and Human Services, prepared

statement of ..........oooiiiiiiii e 32
Fischer, Richard, D.D.S., International Academy of Oral Medicine and
Toxicology, prepared statement of ..........cccoeeiiiiriiiiiiiiienieeceee e, 140
Hornig, Mady, M.D., Ph.D., assistant professor of epidemiology, Columbia
University, prepared statement of ...........ccoocueiviieniiiiiiieniiiirienieeee e 196
Just, Marcel, Ph.D., professor of psychology, D.O. Hebb Chair, Carnegie
Mellon University, prepared statement of ...........cccccceveevcvieeecieeecciieeeeneen. 89
Redwood, Lyn, R.N., MSN, president, Coalition for Safeminds, prepared
statement of ......co.ccooiiiiiiiiii e 100

Wharton, Melinda, M.D., M.P.H., Acting Deputy Director, National Im-
munization Program, Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services, prepared statement of ....... 18

(I1D)






TRUTH REVEALED: NEW SCIENTIFIC DISCOV-
ERIES REGARDING MERCURY IN MEDICINE
AND AUTISM

WEDNESDAY, SEPTEMBER 8, 2004

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON HUMAN RIGHTS AND WELLNESS,
COMMITTEE ON GOVERNMENT REFORM,
Washington, DC.

The committee met, pursuant to notice, at 10 a.m., in room 2154,
Rayburn House Office Building, Hon. Dan Burton, (chairman of the
committee) presiding.

Present: Representatives Burton, Watson, Murphy, and
Cummings.

Staff present: Danielle Perraut, clerk; Mark Walker, staff direc-
tor; Mindi Walker, Dan Getz, and Brian Fauls, professional staff
members; Nick Mutton, press secretary; Sarah Despres, minority
counsel; and Cecelia Morton, minority office manager.

Mr. BURTON. A quorum being present, the Subcommittee on
Human Rights and Wellness will come to order.

I ask unanimous consent that all Members’ and witnesses’ writ-
ten and opening statements be included in the record. Without ob-
jection, so ordered.

I ask unanimous consent that all articles, exhibits and extra-
neous or tabular materials referred to be included in the record.
Without objection, so ordered.

In the event of other Members attending the hearing, I ask
unanimous consent that they be permitted to serve as a member
of the subcommittee for today’s hearing, and without objection, so
ordered.

We have with us from the 18th District of Pennsylvania Rep-
resentative Tim Murphy. Representative Murphy is very interested
in this issue and we really appreciate him being here.

Representative Watson will be here in just a few minutes.

The subcommittee is convening today to discuss the latest sci-
entific research regarding the use of mercury in medicine in the
United States and the possible connection between these products
and autism spectrum disorders. The subcommittee will also discuss
the need for further research to determine the biological basis of
autism and how the Federal Government is working to decrease
the occurrences of this health epidemic in the United States.

During my tenure as the chairman of the full Committee on Gov-
ernment Reform and as the current chairman of this subcommittee,
I have convened no fewer than 20 hearings on the topics of autism,
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vaccine safety and the detrimental health effects of mercury-con-
taining medical products. During these investigations, numerous
scientists from all around the world have testified before this com-
mittee and the full committee. They have presented credible, peer-
reviewed research studies that indicated a direct link between the
exposure of mercury, a widely known neurotoxin, and the increas-
ing incidence of autism.

Just recently we found that, I think the EPA was complaining
about the excessive amount of mercury in our waterways in and
around the central United States, the Great Lakes and so forth,
and how that’s having an adverse impact on neurological disorders
across this country. It continues to mystify me how we can say that
it has to be taken out of the environment and yet we continue to
inject it into our children and into adults and expect there not to
be some kind of adverse reaction.

Mercury has been present in medicines dispersed widely to the
public for decades. Unknown to most Americans, mercury is still
present in medicines that we use every day, including eye drops,
nasal spray, as well as many anti-fungal and anti-itch creams, as
well as vaccines. While the pharmaceutical industry has found new
ways to manufacture many medicines and vaccinations that don’t
require the use of mercury, three vaccines that currently remain on
the mandatory pediatric vaccine schedule still contain the mercury
derivative thimerosal, and those vaccines are the DTAP, which is
called the diphtheria, tetanus and pertussis vaccine, the flu vaccine
and hepatitis B.

We've been complaining about mercury in children’s vaccines
now for about 4 or 5 years. And it’s been removed from most chil-
dren’s vaccines except those three.

My grandson, as I've said before, got nine shots in 1 day, seven
of which had mercury in them. Just a few days later, he became
autistic. This is a story that we’ve heard from many parents who
have testified before this committee over the years. And yet, we
continue to see mercury used as a preservative.

Now, although it’s been taken out of a lot of the children’s vac-
cines, the shelf life on many of those vaccines is pretty long. Mer-
cury-containing vaccines are still on the shelf, even though they're
not being produced. So in addition to these three vaccines that are
still being produced using mercury, there are others that are on the
shelf right now that doctors are still using that children are being
vaccinated with. And I think it’s a crying shame.

Although I applaud the benefits that many vaccines have pro-
vided Americans over the years, I am perplexed as to why we are
administering shots containing poisonous toxins to our children,
when technology has ceased the need for this otherwise harmful
preservative. The debate over whether or not there are linkages be-
tween mercury and neurodevelopmental diseases has become more
heated in recent times.

Six years ago, when I started an investigation into the detrimen-
tal health effects of mercury, the science supporting these claims
was sparse. Recently, credible researchers from many of our Na-
tion’s most highly regarded research universities have published
studies noting the possible associations between mercury and
health defects.
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Dr. Richard Deth, professor at the College of Pharmaceutical
Studies at Northeastern University, was the lead researcher in a
collaboration between Johns Hopkins University, Tufts University,
the University of Nebraska and Northeastern University on a
groundbreaking study into the possible correlation between in-
creases in environmental toxins, such as thimerosal, and the inci-
dence of autism. Dr. Deth will testify on the findings and future
implications of his research.

Another innovative study was conducted at Columbia University
recently, released in June of this year. The researchers exposed
mice to thimerosal in doses and timing which corresponds to the
current pediatric immunization schedule. The independent Colum-
bia University study indicates that subjects with a specific genetic
susceptibility toward autism are placed at a greater risk for
neurodevelopmental diseases when administered thimerosal-con-
taining vaccine.

Unfortunately, Dr. Mady Hornig, the lead researcher on this
project, is unable to be with us this morning due to a personal
emergency. But in her place, Dr. Deth will present her oral testi-
mony.

In a partnership between the University of Pittsburgh, Carnegie
Mellon University and the University of Illinois, funded by the Na-
tional Institute of Child Health and Development, participating sci-
entists have begun looking at the neural science of autism on a
wide scale, multi-million dollar project.

A brain scanning technique identified as FMRI, or functional
magnetic resonance imaging, was used in this experiment to com-
pare the brain activity of adults afflicted with high functioning au-
tism with non-autistic participants. The researchers then specifi-
cally examined two regions of the brain associated with language
skills. To better explain the findings of this study, the subcommit-
tee has the pleasure of receiving testimony from Dr. Marcel Just,
one of the lead researchers on this monumental study.

To discuss the implications of using mercury in medical devices,
the subcommittee will be hearing testimony from my good friend,
Dr. Richard Fischer, a practicing dentist and representative of the
International Academy of Oral Medicine and Toxicology.

As many of us already know, the incidence of autism have be-
come increasingly prevalent in modern day society. Once consid-
ered a rare disease, affecting roughly 1 in 10,000 children, autism
now affects 1.5 million of our Nation’s children. And this problem
continues to escalate rapidly.

According to a recent Autism Alarm released by the U.S. Depart-
ment of Health and Human Services, the Centers for Disease Con-
trol and the American Academy of Pediatrics, currently one out of
every six children is diagnosed with a developmental disorder and/
or behavioral problem. Even more alarming, 1 out of every 166
children in the United States is being diagnosed with an autism
spectrum disorder. From 1 in 10,000 to 1 in 166. This major health
care crisis has clearly reached epidemic proportions and will not
simply go away.

To address the current CDC observations with regard to the au-
tism epidemic, the subcommittee will be receiving testimony from
Dr. Melinda Wharton, Medical Doctor, the Acting Deputy Director
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of the National Immunization Program at CDC, who will be speak-
ing about information her office has collected regarding the inci-
dence and prevalence of autism in the United States.

The FDA’s Center for Biologics Evaluation and Research is re-
sponsible for the regulation and oversight of vaccines administered
here in the United States. Dr. William Egan, Acting Director of the
Office of Vaccine Research and Review at CBER will be testifying
today on how the FDA has worked to reduce the exposure of thi-
merosal to children in the United States. I will be very interested
in hearing that.

To give a perspective into the challenges facing the families of
autistic individuals, Lyn Redwood, a registered nurse and mother
of an autistic child, will be informing the subcommittee on these
issues. In addition to her professional and personal obligations, Ms.
Redwood is also the president and founder of the Coalition for
SafeMinds, Sensible Action for Ending Mercury-Induced Neuro-
logical Disorders, an organization founded to investigate and raise
awareness about the autism spectrum disorders.

While the science behind the causation of autism is being delib-
erated, I firmly believe that we should take every precaution to en-
sure the health and well-being of every American. By eliminating
mercury from medicine, we are taking a vital first step. Even if
there was not a lot of evidence, and I believe conclusive evidence,
that mercury in vaccines and in other areas is causing neurological
disorders, it seems to me even if there is the most remote possibil-
ity, we would get it out of there.

I mean, every time I talk to people who appear before the com-
mittee, either privately or in public forum, I say to them, would
you mind if we just took the thimerosal, the mercury, and injected
it into you like they did our kids? And they will say to you, well,
I don’t think I want mercury injected into our bodies. And these
are doctors who say there’s no harm being done. But they don’t
want mercury stuck in their bodies with a needle.

Yet we do it to our kids every single day, and we do it to adults.
And we wonder why there’s an increase in the rates of autism,
these epidemic increases, 1 out of 166. And we wonder why we see
more and more people coming down with Alzheimer’s disease. And
we find out that mercury is in the environment and they're saying
we've got to get it out of the environment because of the problems
with the neurology of our population. Yet we continue to put it into
our bodies with needles. I just don’t understand it.

But in any event, I look forward to hearing the testimony from
our witnesses. With that, Ms. Watson, it’s nice to see you. As usual,
you look very fashionable today.

[The prepared statement of Hon. Dan Burton follows:]
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Opening Statement of Chairman Dan Burton
Government Reform Committee
Subcommittee on Human Rights & Wellness
“Truth Revealed: New Scientific Discoveries Regarding Mercury in Medicine and
Autism”
September 8, 2004

The Subcommittee is convening today to discuss the latest scientific research
regarding the use of Mercury in medicine in the United States and the possible
connection between these products and Autism Spectrum Disorders. The
Subcommittee will also discuss the need for further research to determine the
biological basis of autism, and how the Federal Government is working to decrease

the occurrences of this health epidemic in the United States.

During my tenure as the Chairman of the Full Committee on Government
Reform, and as the current Chair of this Subcommittee, I have convened no fewer
than 20 hearings on the topics of Autism, vaccine safety, and the detrimental health

effects of Mercury-containing medical products.

During these investigations, numerous scientists from around the globe have
testified before the Committee, and have presented credible peer-reviewed research
studies that indicated a direct link between the exposure of Mercury, a widely

known neurotoxin, and the increasing incidences of autism.

Mercury has been present in medicines dispersed widely to the public for
decades. Unbeknownst to most Americans, Mercury is still present in medicines we
use everyday, including: eye drops, nasal spray, as well as many antifungal and anti-

itch creams.



6

While the pharmaceutical industry has found new ways to manufacture
many medicines and vaccinations that don’t require the use Mercury, three (3)
vaccines that currently remain on the MANDATORY pediatric vaccine schedule
still contain the Mercury-derived preservative Thimerosal: DTaP (Diphtheria,

Tetanus, and Pertusis), Flu, and Hepatitis B,

Although I applaud the benefits that many vaccines have provided
Americans over the years, I am perplexed as to why we are administering shots
containing poisonous toxins to our children when technology has ceased the need for

this otherwise harmful preservative.

The debate over whether or not there are linkages between Mercury and
neurodevelopmental diseases has become more heated in recent times. Six years
ago, when I started an investigation into the detrimental health effects of Mercury,

the science supporting these claims was sparse.

Recently, credible researchers from many of our Nation’s most highly
regarded research universities have published studies noting the possible

associations between Mercury and health defects.

Dr. Richard Deth (Deeth), Professor at the College of Pharmaceutical Studies
at Northeastern University, was the lead researcher in a collaboration between
Johns Hopkins University, Tufts University, the University of Nebraska, and
Northeastern University on a groundbreaking study into the possible correlation
between increases in environmental toxins such as thimerosal and incidences of

autism. Dr. Deth will testify on the findings and future implications of his research.

Another innovative study was conducted at Columbia University recently.
Released in June of this year, the researchers exposed mice to Thimerosal in doses

and timing, which corresponds to the current pediatric immunization schedule.
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The independent Columbia University study indicates that subjects with a
specific genetic susceptibility toward autism are placed at a greater risk for
neurodevelopmental diseases when administered Thimerosal-containing vaccines.
Unfortunately, Dr. Mady Hornig (May-dee, Horn-ig), the lead researcher on this
project, is unable to be with us this morning due to a personal emergency. In her

place, Dr. Deth (Deeth) will present her oral testimony.

In a partnership between the University of Pittsburgh, Carnegie Mellon
University, and the University of Ilinois - funded by the National Institute of Child
Health and Development - participating scientists have begun looking at the neural

science of autism on a wide-scale multi-million dolar project.

A brain-scanning technique identified as “fMRI”, or functional magnetic-
resonance imaging, was used in this experiment to compare the brain activity of
adults afflicted with high-functioning autism with non-autistic participants. The
researchers then specifically examined two regions of the brain associated with
language skills. To better explain the findings of this study, the Subcommittee has
the pleasure of receiving testimony from Dr. Marcel Just, one of the lead

researchers on this monumental study.

To discuss the implications of using Mercury in medical devices, the
Subcommittee will be hearing testimony from my good friend, Dr. Richard Fischer,
a practicing dentist and representative of the International Academy of Oral
Medicine and Toxicology JAOMT).

As many of us already know, the incidences of autism have become
increasingly prevalent in modern-day society. Once considered a rare disease,
effecting roughly 1 in 10,000 children, autism now affects 1.5 Million of our Nation’s

children, and this problem continues to escalate rapidly.
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According to a recent “Autism Alarm” released by the U.S. Department of
Health and Human Services (HHS), the Centers for Disease Control (CDC), and the
American Academy of Pediatrics, currently 1 out of every 6 children are diagnosed

with a developmental disorder and / or behavioral problem.

Even more alarming, today 1 out of every 166 children in the United States is
being diagnosed with an Autism Spectrum Disorder. This major healthcare crisis is

clearly reaching epidemic proportions, and will not just simply “go away.”

To address the current CDC observations with regard to the autism
epidemic, the Subcommittee will be receiving testimony from Dr, Melinda Wharten,
M.D. the Acting Deputy Director of the National Immunization Program at CDC,
who will be speaking about information her office has collected regarding the

incidence and prevalence of autism in the United States.

The FDA’s Center for Biologics Evaluation and Research (CBER) is
responsible for the regulation and oversight of vaccines administered in the United
States, Dr. William Egan, Acting Director of the Office of Vaccines Research and
Review at CBER will be testifying today on how the FDA has worked to reduce the

exposure of thimerosal to children in the United States.

To give a perspective into the challenges facing the families of autistic
individuals, Lyn Redwood, a Registered Nurse and mother of an autistic child will
be informing the Subcommittee on these issues. In addition to her professional and
personal obligations, Ms. Redwood is also the President and Founder of the
Coalition for Safeminds (Sensible Action For Ending Mercury-Induced
Neurological Disorders), an organization founded to investigate and raise awareness

about the Autism Spectrum Disorders.

‘While the science behind the causation of autism is being deliberated, I

firmly believe that we should take every precaution to ensure the health and well
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being of every American. By eliminating Mercury from medicine, we are taking a
vital first step. As Hippocrates (Hip-paw-crat-tease), the father of Medicine, stated
in Regimen of Health, “ A wise man should consider that health is the greatest of

human blessings and learn how by his own thought to derive benefit from his

illnesses.”

1 would like to thank all of our witnesses for being with us today to speak on this

most important matter, and I look forward to hearing their testimony.
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News From..,

The Subcommittee on
Human Rights and Wellness
Chairman Dan Buarton (R ~ IN)

http://www.house.gov/reform

For Immediate Release: Contact: Nick Mutton
September 7, 2004 (202) 225-2276

CHAIRMAN BURTON TO EXAMINE NEW SCIENCE
CONNECTING MERCURY AND AUTISM

Washington, D.C. — Congressman Dan Burton (R-IN), Chairman of the House Government
Reform Subcommittee on Human Rights & Wellness, will convene a hearing to examine the latest
scientific research out of leading universities such as Columbia, Johns Hopkins, Northeastern, and
Carnegie Mellon, regarding the harmful effects of mercury in the human body. The Subcommittee will
also discuss the need for additional research to determine the biological basis for autism, as well as how
specifically the U.S. Centers for Disease Control (CDC) are reviewing the occurrences of this health
epidemic.

The Subcommittee’s oversight hearing, entitled “Truth Revealed: New Scientific Discoveries
Regarding Mercury in Medicine and Autism,” will be held on Wednesday, September 8, 2004, in
Room 2154 of the Rayburn House Office Building at 10:00 a.m.

Stated Chairman Burton, “I strongly believe the information presented in these recent credible
scientific studies from our nation’s most highly regarded research universities, will shed important new
light on the debate over a link between vaccines and autism. It should be crystal clear to both our health
officials and the general public by now that mercury is a toxic substance that does not belong in
pediatric vaccines. There is simply no need to take the risk.”

In May 2004, the Institutes of Medicine (IOM) released its eighth, and final report examining the
hypothesis that thimerosal-containing vaccines are causally associated with autism. The IOM concluded
there was no such association between thimerosal-containing vaccines and autism - a marked departure
from their 2001 report, which called a causal relationship “biologically plausible” - and recommended
that no further research to evaluate this issue be funded. However, shortly thereafier in June 2004, the
Mailman School of Public Health at Columbia University published findings from their independent
study of several strains of mice — those with a certain genetic susceptibility and those without — that
were exposed to thimerosal in doses and timing, which corresponds to the current pediatric
immunization schedule. The research indicated that the subjects with a specific genetic susceptibility
led to responses and activities that mimic those found in Autism Spectrum Disorders (including growth
retardation, social withdraw, gross motor coordination, and hyperactivity).

Several distinguished researchers from the various participating universities will be on hand to
further explain their groundbreaking studies and discuss the impact of their findings on future research
of autism and other neurodevelopmental disorders.
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PANEL ONE WITNESS:

Representative (Invited)
Centers for Disease Prevention (CDC)
United States Department of Health & Human Services

PANEL TWO WITNESSES:

Dr. Richard Deth

Bouve College of Health Sciences
Department of Pharmaceutical Services
Northeastern University

Dr. Marcel Just

D.O. Hebb Professor of Psychology
Director, Center for Cognitive Brain Imaging
Carnegie Mellon University

Dr. Mady Hornig
Assistant Professor of Epidemiology
Columbia University

Dr. Richard Fischer, D.D.S.
International Academy of Oral Medicine & Toxicology

Ms. Lyn Redwood
President, Safeminds

Chairman Burton has held more than twenty hearings on the topics of autism, vaccine safety, and
the detrimental effects of mercury-containing medical products. For more information, or to access
hearing resource materials, please visit the Subcommittee’s website at www.reform.house.gov/WHR.

30~
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Ms. WATSON. I want to thank our chairman very much for pursu-
ing this particular topic. I join him as a committed ally.

So over the last several years, our chairman has investigated po-
tential health problems associated with the use of mercury in medi-
cine, including the use of a mercury-containing preservative in vac-
cines called thimerosal and the use of mercury in dental amalgams.
These are issues that I have been involved with for a long time.
I understand the paramount importance of having vaccines and
dental amalgams and dental materials that work. Vaccines save
thousands of lives every year, and poor oral health is a major cause
of suffering in this country. But the question is, whether we can
achieve these goals without using mercury, a known neurotoxin.

Now, let me start with dental amalgam, an issue that has been
of major concern to me for years. Over the last century and a half,
mercury-containing amalgam has been the most widely used dental
device in the United States. Yet important studies about the safety
of amalgam, including some underway at the National Institutes of
Health, have not been completed? Why?

In 1992, I authored a bill that passed the California Legislature,
requiring disclosure of the risks and efficacies of various types of
dental materials. In the past month, the California dental board is
finally, is finally disseminating a fact sheet to inform the public
about these materials. This is an important step forward, and I
commend them. But more needs to be done for the law to be fully
implemented.

Chairman Burton and I have corresponded with the Food and
Drug Administration on the subject of dental amalgam. We are try-
ing to determine why the FDA has failed to put dental amalgam
into a particular class of medical devices. I am pleased FDA is rep-
resented at this hearing today, and I would hope that the rep-
resentatives would address this issue.

I am also interested in hearing about progress in research on
dental amalgam, including studies that were discussed at previous
meetings this committee has held. In addition to hearing from
FDA, I look forward to Dr. Richard Fischer’s testimony on the reg-
ulatory status of dental amalgam.

Now, let me turn to the issue of vaccine. Since our last meeting,
the Institute of Medicine released a major report investigating a
potential link between thimerosal in vaccines and autism. The In-
stitute of Medicine reviewed published and unpublished studies
and concluded that available evidence favors rejection of the theory
that thimerosal in vaccine causes autism. Some scientists and par-
ents have expressed concern about this report, and today we will
hear from several scientists who have conducted recent research on
thimerosal and autism.

Some of this research was considered by the Institute of Medi-
cine but did not figure prominently in its report. The testimony
today should be very enlightening and interesting. A timely con-
cern relates to the use of mercury in flu vaccines. Flu kills tens of
thousands of Americans every year, and protecting infants, chil-
dren and adults from this deadly virus is essential. At the same
time, I think we all can agree that it would be ideal for the flu vac-
cine to be mercury-free.
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So I'm interested in hearing from those who will be presenters
today. And I want to know why, particularly from our CDC, why
OclllI‘ Nation’s leading public health authority has not endorsed this
idea.

And on a personal note, Mr. Chairman, I have been pursuing the
amalgam issue for over a decade. So I decided that I would get the
amalgam in my fillings that I have had since I was 9 years old re-
moved. I had to go to Mexico to do it. My own dentist didn’t have
a clue, and argued with me that it was safe.

But as I gather information and I chaired the California Health
and Human Services Committee for 17 out of the 20 years I was
in the California State Senate, and I had an expert staff that dug
up the information and the research, enough that I knew that my
health would improve if I had it removed. I had it removed, and
my health improved immediately. Went back over the border to the
United States, had dental work, and I have a temporary covering
that has amalgam in it, and I can see the difference in my complex-
ion and my look. I was being poisoned, Mr. Chairman, all of those
years, by the amalgam vapors that were escaping because the tooth
next to it was pulled, and it leaves exposure.

So I don’t buy the argument the professional dental community
came to my office to give me in opposing my bill. And they said,
it’s cheap, it’s sealed and it will not hurt. Well, kids chew hard
balls, and dentures, dental teeth crack and the vapors escape, and
they go up to the meninges of the brain, causing considerable dam-
age. So I myself am a victim and I'm going to pursue this issue
until we can come to some agreement about the best policy.

So thank you for coming, and I look forward to hearing from you.
Thank you, Mr. Chairman.

Mr. BURTON. Thank you, Ms. Watson.

Representative Murphy.

Mr. MurpPHY. Thank you, Mr. Chairman. As you know, I am not
a member of this subcommittee, although I am a member of the
full committee, and I appreciate the opportunity to sit on this sub-
committee with you. Rather than take time now, I would like to go
on and listen to the witnesses today. Thank you, sir.

Mr. BURTON. Very good, thank you.

Our first panel consists of William Egan, Ph.D., Acting Director
of the Office of Vaccines, Research and Review, Center for Biologics
Evaluation and Research, Food and Drug Administration, Depart-
ment of Health and Human Services, and Melinda Wharton, M.D.,
MPH, Acting Deputy Director of the National Immunization Pro-
gram, Centers for Disease Control and Prevention, U.S. Depart-
ment of Health and Human Services. I presume you have some-
body there with you that you’d like to introduce. Who else do we
have there? Dr. Egan, Dr. Wharton and Dr. Boyle?

Dr. WHARTON. Yes, Dr. Coleen Boyle, from CDC.

Mr. BURTON. OK. Will she be testifying as well?

Dr. WHARTON. She is available to answer questions should there
be questions that fall into her area of expertise.

Mr. BUrTON. OK. Would you please rise to be sworn?

[Witnesses sworn.]

Mr. BURTON. Thank you.

Dr. Wharton, would you like to start?
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STATEMENT OF MELINDA WHARTON, M.D., M.P.H.,, ACTING
DEPUTY DIRECTOR, NATIONAL IMMUNIZATION PROGRAM,
CENTERS FOR DISEASE CONTROL AND PREVENTION, U.S.
DEPARTMENT OF HEALTH AND HUMAN SERVICES, ACCOM-
PANIED BY COLEEN BOYLE, ASSOCIATE DIRECTOR FOR
SCIENCE AND PUBLIC HEALTH

Dr. WHARTON. Good morning. I'm Dr. Melinda Wharton, Acting
Deputy Director of the National Immunization Program at the Cen-
ters for Disease Control and Prevention. Thank you for the oppor-
tunity to testify today on CDC’s vaccine safety research activities,
particularly those regarding thimerosal-containing vaccines.

I am accompanied today by Dr. Colleen Boyle, Associate Director
for Science and Public Health with CDC’s National Center for
Birth Defects and Developmental Disabilities, who is here to help
answer questions on CDC’s autism related activities.

CDC understands that autism can be a devastating illness and
impacts families and caregivers alike. CDC joins with other Fed-
eral and State agencies and other partners in their continued
search to learn more about the causes. Autism spectrum disorders
are a group of lifelong developmental disabilities caused by an ab-
normality of the brain. The most recent data suggests that between
two and six children per thousand have autism spectrum disorders.
However, one of CDC’s goals is to obtain better information on the
incidence and prevalence of these disorders.

The emotional, social and economic impact on families and chil-
dren diagnosed with autism spectrum disorders is often devastat-
ing, and the cost to the Nation in human and economic terms is
substantial and needs to be better documented. The Department of
Health and Human Services is dedicated to finding the answers to
what causes autism and how it can be prevented.

There’s a great deal of ongoing research throughout the various
public health agencies. But my focus today is on the vaccine safety
related issues. It should be noted that the Department of Health
and Human Services has established an inter-agency action coordi-
nating committee [IACC], composed of representatives to various
Federal agencies as well as four members of the public. The IACC’s
mandate is to enhance coordination of autism-related activities of
these Federal agencies from biomedical research to service delivery.

Immunizations are one of the great public health success stories
of the 20th century, having made once common diseases like diph-
theria, measles and mumps diseases of the past. Vaccines are now
available to protect children and adults against 15 life-threatening
or debilitating diseases. This has reduced cases of all vaccine-pre-
ventable diseases for which children are now routinely vaccinated
by more than 97 percent, from peak levels before the vaccines were
available, saving lives and treatment and hospitalization costs.

However, we know that parents, researchers and others have ex-
pressed concerns about a potential link between autism and vac-
cines containing thimerosal, a preservative used to reduce the pos-
sibility of bacterial or fungal contamination of vaccine. Other than
minor effects, like swelling and redness at the injectionsite due to
sensitivity to thimerosal, there is no definitive evidence of harm
caused by the amounts of thimerosal in vaccine.
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After an FDA analysis of the potential mercury content of the
full recommended childhood vaccination schedule and concern
about health effects of mercury exposures from all sources in mid-
1999, the U.S. public health service agencies took precautionary ac-
tion, working collaboratively with the American Academy of Pediat-
rics and the vaccine manufacturers to begin the voluntary removal
of thimerosal preservative from the vaccine supply.

While the risk of harm from exposure to thimerosal in vaccines
is only theoretical, the decision was made as a precautionary meas-
ure. The elimination of mercury from vaccines was judged a fea-
sible means of reducing an infant’s total exposure to mercury in a
world where other environmental sources of exposure are more dif-
ficult or impossible to eliminate.

As a result of this action, all manufacturers are now producing
only vaccines that are free of thimerosal as a preservative for rou-
tine infant immunization, with the exception of influenza vaccines.
As of January 14, 2003, the final lots of the routinely recommended
infant vaccines that contained thimerosal as a preservative, with
the exception of influenza vaccine, expired.

CDC 1s actively involved in detecting and investigating vaccine
safety concerns and in supporting a wide range of vaccine safety
research to address safety questions. CDC developed the vaccine
safety data link project in 1990 to better enhance the understand-
ing of rare adverse effects of vaccines. This project was a collabo-
rative effort utilizing the data bases of large health maintenance
organizations. The data bank contains comprehensive medical and
immunization histories of approximately 7.5 million children and
adults. The VSD enables vaccine safety research studies comparing
the incidence of health problems in unvaccinated and vaccinated
people.

CDC recognizes the importance of data sharing when questions
are raised regarding a particular study’s designer methodology.
Therefore, CDC has worked with the participating HMOs to deter-
mine how their clients’ personal medical records can be maintained
confidentially while still allowing for external researchers to re-
analyze the data from studies which have been conducted through
the VSD. As a result, CDC has developed a data sharing process
operated by the National Center for Health Statistics designed to
allow independent researchers to replicate or conduct a modified
analysis of a previous VSD study while maintaining the confiden-
tial nature of the data.

Another critical part of our vaccine safety effort is the objective
scientific evaluation of safety concerns by independent experts. In
collaboration with NIH and other public health service agencies,
CDC requested the Institute of Medicine, one of the world’s pre-
eminent medical organizations, to conduct independent reviews by
objective, highly qualified scientific experts to determine whether
the available scientific information tends to show or does not tend
to show vaccines played a role in causation, the level of public
health priority that concern should receive and recommendations
for research.

As you have already noted, in May 2004, the IOM Immunization
Safety Review Committee updated its previous report regarding
vaccines and autism based on the additional studies that have been
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done on the topic since its 2001 report. The IOM concluded that
thimerosal-containing vaccines are not associated with autism, that
hypotheses regarding the links between autism and thimerosal-con-
taining vaccines lacked supporting evidence and were only theoreti-
cal, and that future research to find the cause of autism should be
directed toward other promising lines of inquiry that are supported
by current knowledge and evidence and offer more promise for pro-
viding the answer.

CDC takes the issue of vaccine safety very seriously and has ini-
tiated several studies that address IOM recommendations in its
previous report. The first study, the thimerosal screening analysis
in the VSD was started in the fall of 1999. The VSD was used to
screen for possible associations between exposure to thimerosal-
containing vaccines and a variety of outcomes. In a first phase of
this study, the CDC used data from the two VSD HMOs with auto-
mated outpatient data. An association between cumulative expo-
sure to thimerosal and tics was found in one HMO. At the other
HMO, slightly increased risks of language delay were found, but
there was no increased risk of tics.

In the second phase of the investigation, CDC investigators ob-
tained data from a third HMO with similar, available automated
vaccination in outpatient data bases to see if these findings could
be replicated. Analyses of these data using the same methods as
the first study did not confirm results seen in the first phase.

To determine if these associations are real or by chance, the
usual scientific approach is to conduct other studies to confirm or
not confirm the initial results. No statistically significant relation-
ship between autism and thimerosal was found in any of CDC’s
analyses of the FSD data. The findings of the study were published
in Pediatrics in November.

CDC and VSD researchers remain committed to clarifying the re-
sults encountered during the VSD screening analysis, and therefore
a followup study is being conducted. This study will be designed to
assess whether neurodevelopmental disorders confirmed by uni-
form neuropsychologic testing are associated with thimerosal expo-
sure.

Approximately 1,100 children between the ages of 7 and 9 ran-
domly selected from the 4 VSD HMOs, based on thimerosal expo-
sure during the first 7 months of life, are being evaluated. All of
the children will be assessed using a standard set of neuro-
psychological test batteries. Data collection is nearing completion
and the testing has been completed and medical records are now
being reviewed. Preliminary study results should be available in
the spring of 2005.

The vaccine safety data link and autism study is a case control
study that will begin data collection this fall. Autism cases identi-
fied through the review of automated medical records from three
VSD HMOs will be assessed using a standard autism assessment
tool. CDC is also funding a followup study of a group of Italian
children who participated in a prior DTAP trial in the 1990’s in
which thimerosal exposure was randomly allocated. The children
will be evaluated similarly as we’re doing in the followup study.
Testing of the children will begin in the fall.
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Though we remain vigilant to assure the safety of vaccines, we
also must remember that vaccines benefit the public by protecting
persons from infectious diseases and the consequences. Continued
high vaccination rates are crucial to prevent the spread of diseases
such as measles, pertussis and rubella among U.S. children. From
1989 to 1991, a measles epidemic in the United States led to more
than 55,000 cases of measles and more than 11,000 hospitalizations
and 123 deaths. The outbreak stopped only when vaccination cov-
erage increased.

Thus, if preschool vaccine coverage drops substantially, large
measles outbreaks are likely to occur once again. The threats posed
by vaccine preventable diseases are known and real. The viruses
and bacteria that cause vaccine preventable diseases still circulate
in the United States and around the world. Maintaining vaccina-
tion coverage and high levels of immunity are crucial to protect the
U.S. population and to continue progress toward elimination of dis-
eases that at one time caused millions of infections in the United
States each year and globally remain the leading causes of death.

CDC remains committed to collecting accurate data on the preva-
lence of autism, conducting public health research on autism and
conducting studies on vaccine safety. Vaccines are one of our most
valuable weapons against disease and have afforded to us one of
our proudest achievements in public health. Autism research and
monitoring will continue to be high priorities for CDC. Such efforts
will be essential in answering key questions about whether autism
is increasing over time, determining the causes of this condition
and ultimately developing prevention strategies.

In addition to these critical efforts, we also realize the need to
act on existing science to improve the lives of children already liv-
ing with this condition by providing developmental screening and
intervention. We want each child to be born healthy and to grow
and develop to their full potential.

Thank you, Mr. Chairman and members of the committee, for
the opportunity to testify before you today. Dr. Boyle and I will be
happy to answer any questions that you may have.

[The prepared statement of Dr. Wharton follows:]
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Good morning. I am Dr. Melinda Wharton, Acting Deputy Director of the National
Immunization Program at the Centers for Disease Control and Prevention (CDC). Thank
you for the opportunity to testify today on CDC’s vaccine safety research activities,
particularly those regarding thimerosal-containing vaccines and autism. I want to take a
moment to introduce Dr. Coleen Boyle, Associate Director for Science and Public Health
with CDC’s National Center for Birth Defects and Developmental Disabilities who is

also available to help answer questions on CDC’s autism-related activities.

CDC understands that autism can be a devastating illness that impacts families and
caregivers alike. CDC joins with other federal and state agencies, and other partners in

the continued search to learn more about the causes.

AUTISM AND VACCINES

Autism spectrum disorders (ASD) are a group of life-long developmental disabilities
caused by an abnormality of the brain. The most recent data suggests that between two
and six children per 1,000 have ASD; however, one of CDC’s goals is to obtain better
information on the incidence and prevalence of ASDs. The emotional, social and
economic impact on families of children diagnosed ASDs is often devastating and the
costs to the nation in human and economic terms is substantial but needs to be better
documented. We recognize that there is considerable public interest and concern on this
issue and we are committed to addressing concerns of parents, families, caregivers and
health care providers. The Department of Health and Human Services (DHHS) is
dedicated to finding the answer to what causes autism and how it can be prevented.
There is a great deal of ongoing research throughout the various public health agencies.
While my focus today is on vaccine safety related issues, it should be noted that DHHS
has established an Interagency Autism Coordinating Committee (IACC). The IACC is
composed of representatives from the National Institutes of Health (to which the
Department has delegated a leadership role in organizing and supporting the committee),
CDC (including the Agency for Toxic Substances and Disease Registry (ATSDR)), the
Food and Drug Administration, the Health Resources and Services Administration

(HRSA) the Substance Abuse and Mental Health Services Administration (SAMHSA),
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the Department of Education, and four public members appointed by Secretary Tommy
Thompson. The IACC’s mandate is to enhance coordination of the autism-related
activities of these federal agencies, from biomedical research to services delivery. At the
most recent IACC meeting, topics included the progress being made on implementation
of autism research centers programs by NIH and CDC; efforts to comprehensively map
the autism research field to analyze its strengths and any gaps; information about each of
the individual grants that collectively constitute the majority of the NIH autism research
portfolio; strategies to improve the coordination of gene and tissue banking, data sharing,
and federal interactions with voluntary organizations; and, strategic planning for the
development of treatments and interventions for autism. The activities of this committee
highlight the large-scale, coordinated response that has been launched by DHHS to better

understand, prevent and treat autism.

CDC also is holding four regional meetings to obtain more public input into the CDC
portion of the IACC agenda; these meetings are being held over the next four months in

Miami, FL; Sacramento, CA; Indianapolis, IN and in New York City.

Immunizations are one of the great public health success stories of the 20th century,
having made once-common diseases, such as diphtheria, measles, mumps, and pertussis,
diseases of the past. Vaccines are now available to protect children and adults against 15
life-threatening or debilitating diseases. This has reduced cases of all vaccine-preventable
diseases by more than 97 percent from peak levels before vaccines were available, saving
lives and saving treatment and hospitalization costs. However, some parents, researchers
and others have expressed concerns about a potential link between autism and vaccines
containing thimerosal, a preservative used to reduce the possibility of bacterial or fungal
contamination of vaccines. Other than minor effects like swelling and redness at the
injection site due to sensitivity to thimerosal, there is no definitive evidence of harm

caused by the amounts of thimerosal in vaccines.

After an FDA analysis of the potential mercury content of the full recommended

childhood vaccination services and concern about the health effects of mercury exposures
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from all sources in mid-1999, the United States Public Health Service agencies, including
NIH, FDA, HRSA, and CDC took precautionary action, working collaboratively with the
American Academy of Pediatrics, the American Academy of Family Physicians and the
vaccine manufacturers, to begin the voluntary removal of thimerosal preservative from
the vaccine supply. While the risk of harm from exposure to thimerosal in vaccines was
only theoretical, the decision was made as a precautionary measure. The elimination of
mercury from vaccines was judged a feasible means of reducing an infant’s total
exposure to mercury in a world where other environmental sources of exposure are more
difficult or impossible to eliminate, such as removal from certain foods and power
emissions. As a result of this action, all manufacturers are now producing only vaccines
that are free of thimerosal as a preservative for routine infant immunization, with the
exception of influenza vaccine. As of January 14, 2003, the final lots of the routinely
recommended childhood vaccines that contained thimerosal as a preservative, with the

exception of influenza vaccine, expired.

CDC’S COMMITMENT TO VACCINE SAFETY
CDC is actively involved in detecting and investigating vaccine safety concerns and

supporting a wide range of vaccine safety research to address safety questions.

Vaccine Safety Datalink Project

CDC developed the Vaccine Safety Datalink (VSD) project in 1990 to better enhance the
understanding of rare adverse effects of vaccines. This project is a collaborative effort,
which utilizes the databases of eight large health maintenance organizations (HMOs).
The database contains comprehensive medical and immunization histories of
approximately 7.5 million children and adults. The VSD enables vaccine safety research
studies comparing incidence of health problems between unvaccinated and vaccinated
people. Over the past decade, the VSD has been used to answer many vaccine-related
questions, and has been used to support policy changes that have reduced adverse effects

from vaccines.
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CDC recognizes the importance of data sharing when questions are raised regarding a
particular study’s design and methodology. Therefore, CDC worked with the
participating HMOs to determine how their clients’ personal medical records can be
maintained confidentially and the proprietary interests of the HMOs protected, while still
allowing for external researchers to reanalyze the data from studies which have been
conducted through the Vaccine Safety Datalink. As a result, CDC has developed a data
sharing process operated by the National Center for Health Statistics in collaboration with
the National Immunization Program, which is designed to allow independent researchers
to replicate or conduct a modified analysis of a previous VSD study, while maintaining

the confidential and proprietary nature of the data.

Institute of Medicine Immunization Safety Review Committee

Another critical part of our vaccine safety efforts is the objective, scientific evaluation of
safety concerns by independent experts. In collaboration with NIH and other U.S. Public
Health Service agencies, CDC requested the Institute of Medicine (IOM), one of the
world’s predominant medical organizations, to conduct independent reviews by
objective, highly qualified scientific experts to determine: 1) whether the available
scientific information tends to show, or does not tend to show, vaccines playing a role in
causation; 2) the level of public health priority the concern should receive; and, 3)
recommendations for research. The IOM Immunization Safety Review Committee has
released reports on STET, Multiple Immunizations and Immune Dysfunction, and most
recently Vaccines and Autism CDC has initiated a broad range of studies to address
recommendations made by the IOM Immunization Safety Review Committee.

In October 2001, the IOM Immunization Safety Review Committee published a report on
the possible association between thimerosal-containing vaccines and neurodevelopmental
disorders. In this report, the IOM concluded “that the evidence is inadequate to accept or
reject a causal relationship between exposure to thimerosal from childhood vaccines and
the neurodevelopmental disorders of autism, ADHD (attention deficit hyperactivity
disorder), and speech or language delay.” The IOM made several recommendations
regarding future research studies including several epidemiological studies. They

recommended:
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o Case-control studies examining the potential link between
neurodevelopmental disorders and thimerosal-containing vaccines;

o Further analysis of neurodevelopmental outcomes in several cohorts of
children outside the U.S. who participated in a clinical trial of DTaP
vaccine; and,

¢ Conducting epidemiological studies that compare the incidence and
prevalence of neurodevelopmental disorders before and after the removal of

thimerosal from vaccines.

In May 2004, the IOM Immunization Safety Review Committee updated its conclusions and

recommendations regarding vaccines and autism based on the additional studies that had been done on this

topic since 2001. The JOM Immunization Safety Review Committee’s most notable conclusions regarding

thimerosal-containing vaccines were:

thimerosal-containing vaccines are not associated with autism;

hypotheses regarding a link between autism and thimerosal-containing vaccines
lack supporting evidence and are only theoretical; and,

future research to find the cause of autism should be directed toward other
promising lines of inquiry that are supported by current knowledge and evidence

and offer more promise for providing an answer.

The Committee also made a number of recommendations in the areas of policy,

surveillance, and epidemiologic research, clinical studies, and communication in regard

to thimerosal-containing vaccines, including:

the Committee did not recommend a policy review of the current schedule and
recommendations for the administration of routine childhood vaccines based on
hypotheses regarding thimerosal and autism;

the Committee recommended that cost-benefit assessments regarding the use of
thimerosal-containing versus thimerosal-free vaccines and other biological or
pharmaceutical products, whether in the United States or other countries, should

not include autism as a potential risk; and,
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« the Committee recommended developing programs to increase public
participation in vaccine safety research and policy decisions and to enhance the
skills and willingness of scientists and government officials to engage in
constructive dialogue with the public about research findings and their

implications for policy development.

The Committee has made helpful recommendations about policy and research in the areas
of vaccine safety and autism. These will be considered in depth by the Public Health
Service (PHS) agencies and their advisory bodies. At this time, CDC is making no
changes to the current childhood immunization schedule and recommendations based on

hypotheses regarding vaccines and autism.

Vaccine Safety Studies
CDC takes the issue of vaccine safety very seriously and therefore undertook several

studies that addressed the IOM recommendations from the 2001 report:

The first stﬁdy, the Thimerosal Screening Analysis in the Vaccine Safety Datalink (VSD)
project, was started in the fall of 1999. The VSD, described earlier, was used to screen
for possible associations between exposure to thimerosal-containing vaccines and a
variety of renal, neurologic and developmental problems. In the first phase of this study,
the CDC used data from the 2 VSD HMOs with automated outpatient data (where more
subtle effects of mercury toxicity might be seen). In phase I, an association between
cumulative exposure to thimerosal and tics was found at one HMO. At the other HMO,
slightly increased risks of language delay were found but there was no increased risk of
tics. In the second phase of the investigation, CDC investigators examined data from a
third HMO with similar available automated vaccination and outpatient databases to see
if these findings could be replicated. Analyses of these data using the same methods as
the first study did not confirm results seen in the first phase. I should note for the
committee that it is not uncommon to find associations between health outcomes and an
exposure of interest when multiple different health outcomes are assessed. To determine

if those associations are real or occur by change, the usual scientific approach is to
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conduct other studies to confirm or not confirm the initial results. I also want to note that
a statistically significant relationship between autism and thimerosal was not found in any
of CDC’s analysis of the VSD data. The findings from this study were published in the

journal Pediatrics in November 2003.

CDC and VSD researchers remain committed to clarifying the results encountered during
the VSD Screening Analysis; therefore, a Thimerosal and Neurodevelopmental Disorders
(NDD) Follow-Up Study is being conducted. This second study will be designed to
assess whether preliminary results from automated data used in the Thimerosal Screening
Analysis can be confirmed using objective neuropsychological testing. The study will
focus on the conditions found in the first screening analyses and other important
neurodevelopmental disorders, including language and speech delays and ADHD. The
design of the new study will address the main drawback of the Thimerosal Screening
Analysis, which was that children were not objectively assessed on the
neurodevelopmental disorders of interest. The various VSD HMOs categorize
neurodevelopmental disabilities in different ways, provide different services for these
disorders, and often refer children out of the health care network when they are identified

with these particular disorders.

The Thimerosal and NDD Follow-Up Study will examine approximately 1,100 children
between the ages of seven and nine years of age randomly selected from four VSD
HMOs based on thimerosal exposure during the first seven months of life. All 1,100
children will be assessed using a standardized set of neuropsychological test batteries.
The proposal for this study was presented to a panel of external consultants including a
consumer representative in March of 2001. The panel of external consultants continues to
provide individual input into the design and the conduct of the study. Data collection is
nearing completion. The neuropsychological testing of the children has been completed
and currently their medical records are being reviewed. The preliminary study results

should be available for review by the external consultants by the spring of 2005.
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Several additional studies are being planned to address additional issues raised by the
IOM. These include:

The Vaccine Safety Datalink Thimerosal and Autism Study is a case-control study that
will begin data collection this fall and will complement the Thimerosal and NDD Follow-
Up Study. Autism cases identified through review of automated medical records from
three VSD HMOs will be assessed objectively by using standardized autism assessment

tools. Three controls per case will be selected from the same HMOs.

CDC is also funding a follow-up study of a group of Italian children who had participated
in a prior DTaP trial in the 1990’s in which thimerosal exposure was randomly allocated.
A pilot study has determined the feasibility of recruiting these participants for a follow-
up study of neurodevelopmental outcomes. The children will be evaluated using a
similar test battery as in the Thimerosal and NDD Follow-Up Study. Testing of children
for the main study will begin this fall.

Two other studies are being planned to examine changes over time in the diagnosis of
neurodevelopmental delays including autism. These studies use inpatient and outpatient
discharge diagnoses to compare rates of these conditions over time with changes in levels
of thimerosal in recommended childhood vaccines. Because recommendations for the
removal of thimerosal from vaccines did not occur until 1999, several years of data
following the removal of thimerosal are necessary for these comparisons to be made.

Thus, results will not be available until 2006 or later.

BENEFITS OF VACCINES

While we remain vigilant to assure the safety of vaccines, we must also remember that
vaccines benefit the public by protecting persons from infectious diseases and their
consequences ¢.g. liver cancer. Continued high U.S. vaccination rates are crucial to
prevent the spread of diseases such as measles, pertussis (whooping cough) and rubella
among U.S. children. Current measles coverage is approximately 91 percent in children

19-35 months old and about 97 percent at school entry, and only about 100 cases of
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measles have been reported per year; many of the cases are imported; and ongoing
indigenous transmission of measles no longer occurs. From 1989-91, a measles epidemic
in the United States led to more than 55,000 cases of measles and more than 11,000
hospitalizations, with 123 deaths in three years. Before this epidemic, vaccination
coverage was estimated at 61-66 percent nationally and at 51-79 percent in 15 major
cities. These outbreaks stopped only when vaccination coverage increased. Thus, if pre-
school coverage dropped by 25-30 percent below the current level, large measles
outbreaks are likely to occur once again. Additionally, pertussis has continued to be a
public health threat. For example, in 2003, there were 11,647 reported pertussis cases
with 19 reported deaths.

Vaccines are cited as one of the greatest achievements of biomedical science and public
health in the 20th century. We can point to the remarkable success we have had in
controlling numerous infectious diseases which used to be widely prevalent in the United
States, including polio, measles, and pertussis. In fact, several of these vaccine-
preventable infectious diseases are associated with developmental disabilities, including
Haemophilus influenzae type b (Hib) and congenital rubella syndrome (CRS). Prior to
routine immunization with Hib vaccine, of young children who developed Hib
meningitis, 5 percent died and another 15 to 30 percent were left with residual brain

damage leading to language disorders and mental retardation.

The threats posed by vaccine-preventable diseases are known and real. The viruses and
bacteria that cause vaccine-preventable diseases still circulate in the U.S. and around the
world. Maintaining vaccination coverage and high levels of immunity are crucial to
protect the U.S. population and to continue progress toward elimination of diseases that,
at one time, caused millions of infections in the U.S. each year and that globally remain

the leading causes of death.
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CONCLUSION

CDC remains committed to collecting accurate data on the prevalence of autism,
conducting public health research on autism, and conducting studies on vaccine safety.
Vaccines are one of our most valuable weapons against disease and have afforded us one
of our proudest achievements in public health. Autism research and monitoring will
continue to be high priorities for CDC. Such efforts will be essential in answering key
questions about whether autism is increasing over time, determining the cause(s) of this
condition, and ultimately developing prevention strategies. In addition to these critical
efforts, we also realize the need to act on existing science to improve the lives of children
already living with this condition by promoting developmental screening and
intervention. We want each child to be born healthy and to grow and develop to their full

potential.
Thank you, Mr. Chairman and Members of the Committee, for the opportunity to testify

before you today. Dr. Boyle and I would be happy to answer any questions that you may

have.

10
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Mr. BURTON. Thank you for your testimony. Everybody knows
the value of vaccinations. And every time you testify, you tell us
how valuable they’ve been. And we already know that.

We're not here to say that vaccinations aren’t important. They’re
very important. They’'ve given us the highest quality of life of any
civilization in the history of mankind. That isn’t what we’re talking
about. We're talking about why they’re putting mercury in vaccina-
tions and why it’s never been tested since 1929 when Lily devel-
oped it.

Mr. Egan.

STATEMENT OF WILLIAM EGAN, PH.D., ACTING DIRECTOR, OF-
FICE OF VACCINES RESEARCH AND REVIEW, CENTER FOR
BIOLOGICS EVALUATION AND RESEARCH, FOOD AND DRUG
ADMINISTRATION, DEPARTMENT OF HEALTH AND HUMAN
SERVICES

Mr. EGAN. Mr. Chairman and members of the committee, I am
Dr. William Egan, the Acting Director for the Office of Vaccines Re-
search and Review of the Food and Drug Administration Centers
for Biologics Research and Review.

FDA’s Office of Vaccine Research and Review is responsible for
the regulation and oversight of vaccines in the United States. On
behalf of the FDA, I appreciate the opportunity to participate in
this hearing as the committee explores the hypothesized link be-
tween thimerosal in vaccines and autism. I want to assure the com-
mittee, the public and the parents who are here today that FDA
takes this issue and their concerns very seriously.

As you know, vaccines have contributed to a significant reduction
in many childhood diseases, such as diphtheria, polio, measles and
whooping cough. It is now rare for American children to experience
the devastating effects of these illnesses, and infant deaths due to
these diseases have essentially disappeared in countries with high
vaccination coverage, such as the United States.

As a recent example, prior to the introduction of a vaccine in
1985, an estimated 20,000 cases of invasive hemophilus influenza
type A disease, primarily meningitis, occurred each year in the
United States. Now because of widespread vaccination, the number
of cases of invasive HIB disease have decreased by more than 98
percent. In the United States, HIB disease had been the leading
cause of acquired mental retardation.

Although vaccines have contributed greatly to the health and
well-being of our children, we must nonetheless be vigilant for any
potential safety concerns that are related to these vaccines. In re-
sponse to Section 413 of the Food and Drug Administration Mod-
ernization Act of 1997, FDA conducted a review of, among other
things, the use of thimerosal in childhood vaccines. This review led
to the realization that some children, during the first 6 months of
life, may receive amounts of ethylmercury from the preservative
thimerosal in excess of EPA guidelines for methylmercury, while
though not the guidelines for either the ATSDR or the FDA.

Although there were no known risks from these levels of thimer-
osal in vaccines, the Public Health Service, along with the Amer-
ican Academy of Pediatrics and the American Academy of Family
Physicians, thought that it was prudent to reduce childhood expo-
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sure to mercury from all sources, including vaccines, whenever pos-
sible. Consistent with this goal, FDA has encouraged and worked
with manufacturers to develop new vaccines and new vaccine for-
mulations that are either thimerosal-free or contain only trace
amounts of thimerosal.

We are pleased to report that FDA actions have resulted in a
marked reduction in thimerosal exposure from vaccines. At this
time, with the exception of the influenza vaccine, and I will address
this vaccine in a moment, all of the routinely recommended pedi-
atric vaccines, DTAP, hepatitis B, the pneumococcal conjugate vac-
cine, IPV, the HIB conjugate vaccine, MMR and varicella that are
currently manufactured for the U.S. market are either thimerosal-
free or contain only trace amounts of residual thimerosal.

As just noted, the exception is the inactivated influenza virus
vaccine that has only recently been recommended for routine use
in a pediatric population 6 months through 23 months of age. FDA
has approved two preservative-free formulations of the inactivated
influenza vaccine containing only a trace of mercury from thimero-
sal. One of these formulations is approved for use in the pediatric
population. The other is not, it’s for children above the age of 4.
The two licensed manufacturers of the injectable form of the vac-
cine also do market this product in a thimerosal preservative-con-
taining formulation.

The reduction or elimination of thimerosal was in principle
achievable because over time, it has been possible to replace multi-
dose vials with single dose vials which do not require a preserva-
tive. Prior to this initiative to reduce or eliminate thimerosal from
childhood vaccines, the maximum cumulative exposure to mercury
as ethylmercury via the routine pediatric vaccinations during the
first 6 months of life was approximately 187.5 micrograms. The
vaccines with trace amounts of thimerosal licensed to date contain
less than 1 microgram of mercury per dose.

With the newly formulated vaccine, the maximum cumulative ex-
posure during the first 6 months of life is less than 3 micrograms
of mercury. This use of vaccines with no thimerosal or only trace
amounts of thimerosal represents a greater than 98 percent reduc-
tion from previous maximum exposure to young infants. A table
listing vaccines, preservative contents and the manufacturers can
be found on FDA’s Web site.

Although not administered to children below the age of 6 months,
the influenza vaccine could add an additional 25 micrograms of
mercury during the first year of life if each of the two doses that
were administered both contain thimerosal as a preservative. Since
the FDA last appeared before the committee to discuss this issue,
we have approved several vaccines, new vaccines that are either
thimerosal-free or contain only a trace amount of thimerosal.

These are Pediarix, which is a combination diphtheria, tetanus,
toxoid and acellular pertussis vaccine with hepatitis B and inac-
tivated polio vaccine. And this is manufactured by
GlaxoSmithKline. Decovax, a tetanus and diphtheria toxoid ab-
sorbed vaccine, for adult use, mainly for ages 7 and up, manufac-
tured by Aventis Pasteur Inc. A diphtheria and tetanus toxoids DP
vaccine for pediatric use, this is also manufactured by Aventis Pas-
teur Inc. And a tetanus and diphtheria absorbed TB vaccine for
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adult use manufactured by Aventis Pasteur Ltd. In addition, a live
attenuated influenza virus vaccine that is thimerosal-free, Flu
Mist, that was manufactured by Metamune, was licensed in 2003.

The Immunization Safety Committee of the Institute of Medicine
has completed two reviews of studies addressing a potential link
between thimerosal-containing vaccines and autism that are rel-
evant to this hearing today. The first IOM review was conducted
in 2001. In 2001, based on the data then available, the IOM con-
cluded that the body of data was inadequate to either accept or re-
ject a causal relationship between thimerosal-containing vaccines
and neurodevelopmental disorders, including autism.

The committee, prompted by an accumulation of new data, re-re-
viewed this issue of the potential causal relation between thimero-
sal-containing vaccines and autism in 2004. Based on a review of
the full body of data, which included epidemiological studies from
the United States, Denmark, Sweden and the United Kingdom, the
committee concluded, “Thus, based on this body of evidence, the
committee concludes that the evidence favors rejection of a causal
relationship between thimerosal-containing vaccines and autism.”

The FDA has succeeded in reducing children’s exposure to mer-
cury from vaccines during the first 6 months of life. It continues
toward reducing everyone’s thimerosal exposure through vaccines.
With the exception of the inactivated influenza vaccine, which just
this year was added to the list of routinely recommended pediatric
vaccines, all routinely recommended licensed pediatric vaccines
that are currently being manufactured in the United States now
contain no thimerosal or only trace amounts of thimerosal. FDA,
together with our colleagues within the other HHS agencies, will
continue to study data relating to the incidence and etiology of au-
tism.

I would be happy to respond to any questions from the commit-
tee.

[The prepared statement of Dr. Egan follows:]
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Introduction

Mr. Chairman and Members of the Committee, I am Dr. William Egan, Acting Director,
Office of Vaccines Research and Review (OVRR), of the Food and Drug Administration’s
(FDA or the Agency) Center for Biologics Evaluation and Research (CBER). CBER’s
Office of Vaccines Research and Review is responsible for the regulation and oversight of
vaccines in the United States. On behalf of FDA, I appreciate the opportunity to participate
in this hearing as the Committee explores the hypothesized link between thimerosal in
vaccines and autism. I want to assure the Committee, the public and, the parents who are
here today, that FDA takes their concerns very seriously. I will take this opportunity to

explain FDA’s ongoing efforts to ensure that vaccines in the U.S. are safe and effective.

As you know, vaccines have contributed to a significant reduction in many childhood diseases
such as diphtheria, polio, measles, and whooping cough. It is now rare for American children
to experience the devastating effects of these illnesses and infant deaths due to these diseases
have essentially disappeared in countries with high vaccination coverage, such as the U.S.

As a recent example, prior to the introduction of a vaccine in 1985, an estimated 20,000 cases
of invasive Haemophilus influenzae type b (Hib) disease, primarily meningitis, occurred each
year in the U.S. Now, because of widespread vaccination, the number of cases of invasive
Hib disease has decreased by more than 98 percent; in the U.S., Hib disease was the leading

cause of acquired mental retardation. Although vaccines have contributed greatly to the
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health and well being of our children, we must nonetheless be vigilant of any potential safety

concem related to vaccines.

Thimerosal Reduction in Vaccines

In response to Section 413 of the Food and Drug Administration Modernization Act
(FDAMA) of 1997, FDA conducted a review of, inter alia, the use of thimerosal in childhood
vaccines. This review led to the realization that some children, during their first 6 months of
life, might receive amounts of ethylmercury, from the preservative, thimerosal, in excess of
the Environmental Protection Agency’s guidelines for methylmercury, although not the
Agency for Toxic Substances and Disease Registry or FDA guidelines. Although there were
no known risks from these levels of thimerosal in vaccines, the Public Health Service, along
with the American Academy of Pediatrics and the American Academy of Family Physicians
felt that it was prudent to reduce childhood exposure to mercury from all sources, including

vaccines, as feasible.

Consistent with this goal, FDA has encouraged and worked with manufacturers to develop
new vaccines and new vaccine formulations that are either thimerosal-free or contain only

trace amounts of thimerosal as a preservative.

We are pleased to report that FDA actions have resulted in a marked reduction in thimerosal
exposure from vaccines. At this time, with the exception of the influenza vaccine — and I will

address this vaccine in 2 moment, all of the routinely recommended licensed pediatric
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vaccines (DTaP, Hepatitis B, pneumococcal conjugate, IPV, MMR, and varicella) that are
currently manufactured for the U.S. market are either thimerosal-free or contain only trace
amounts of thimerosal. As just noted, the exception is the inactivated influenza virus vaccine
that has only recently been recommended for routine use in a pediatric population, 6 months
through 23 months of age. FDA approved two preservative-free formulations of the
injectable influenza vaccine containing only a trace of mercury from thimerosal. One of
these formulations is approved for use in the pediatric population. The two licensed
manufacturers of the injectable influenzae vaccine also market their product in a thimerosal

preservative-containing formulation.

The reduction or elimination of thimerosal was, in principle, achievable because over time it
was possible to replace multi-dose vials with single dose vials, which do not require a

preservative.

Prior to this initiative to reduce or eliminate thimerosal from childhood vaccines, the
maximum cumulative exposure to mercury as ethylmercury via routine childhood
vaccinations during the first 6 months of life was approximately 187.5 micrograms. The
vaccines with trace amount of thimerosal licensed to date contain less than 1 microgram of
mercury per dose. With the newly formulated vaccines, the maximum cumulative exposure
during the first 6 months of life is less than three micrograms of mercury. This use of
vaccines with no or only trace amounts of thimerosal represents a greater than 98 percent

reduction from previous maximum exposure in young infants. A table listing vaccines,
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preservative contents and manufactures and can be found on FDA’s website:
www.fda.gov/cher/vaccine/thimerosal htm. Although not administered to children below the
age of 6 months, the influenza vaccine could add an additional 25 micrograms of mercury
during the first year of life, if each of the two doses contains thimerosal as a preservative.
Since FDA last appeared before the Committee to discuss this issue, we have approved the
following vaccines that are either thimerosal-free or contain only a trace amount of
thimerosal:

e Pediarix: Diphtheria & Tetanus Toxoids & Acellurlar Pertussis Vaccine Adsorbed,
Hepatitis B and Inactivated Poliovirus Vaccine Combined manufactured by
GlaxoSmithKline Biologics.

» DECAVAC: Tetanus and Diphtheria Toxoids Adsorbed (Td), for adult use
manufactured by Aventis Pasteur, Inc.

¢ Diphtheria and Tetanus Toxoids Adsorbed (DT), for pediatric use, manufactured by
Aventis Pasteur, Inc.

s Tetanus and Diphtheria Toxoids Adsorbed (Td) for adult use, manufactured by
Aventis Pasteur Ltd.

In addition, a live-attenuated influenza vaccine that is thimerosal free, FluMist, manufactured

by MedImmune, was licensed in 2003 for those 5-49 years of age.

Institute of Medicine (IOM) Review

The Immunization Safety Review Committee of the Institute of Medicine (IOM) completed

two reviews of studies addressing a potential link between thimerosal containing vaccines and
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autism that are relevant to this hearing today. The first IOM review was conducted in 2001.
In 2001, based on the data then available, the IOM concluded that the body of data was
inadequate to either accept or reject a causal relationship between thimerosal-containing
vaccines and neurodevelopmental disorders, including autism. The Committee, prompted by
the accumulation of considerable new data, re-reviewed this issue of a potential causal
relationship between thimerosal-containing vaccines and autism in 2004. Based on a review
of this full body of data, which included epidemiological studies from the United States,
Denmark, Sweden, and the United Kingdom, the Committee concluded: “Thus, based on this
body of evidence, the committee concludes that the evidence favors rejection of a causal

relationship between thimerosal-containing vaccines and autism.”

Conclusion
FDA has succeeded in reducing children’s exposure to mercury from vaccines during the first
6 months of life and continues to work toward reducing everyone’s thimerosal exposure
through vaccines. With the exception of the inactivated influenza vaccine, which just this
year was added to the list of routinely recommended pediatric vaccines, all routinely
recommended licensed pediatric vaccines that are currently being manufactured for the U.S.
market contain no thimerosal or only trace amounts of thimerosal. FDA, together with our
colleagues within the other Health and Human Service agencies, will continue to study data

relating to the incidence and etiology of autism.

1 would be happy to respond to any questions.
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Mr. BURTON. Thank you, Dr. Egan.

You quoted the IOM study. I understand there were 14 or 15
studies that were included in that research that they did. One was
from Denmark. The government of Denmark, as I understand it,
administers these vaccines over there. And if they admitted that
there was a problem with the mercury in the vaccines, the govern-
ment could be held liable, is that not correct?

Mr. EGaN. I don’t know what the liability issue is.

Mr. BURTON. Well, in any event, they have a vested interest in
it. There were five studies that were pretty much discounted by
reputable groups that said that there was a causal relationship be-
tween the mercury in vaccines and autism that were discounted by
the IOM. It has been the opinion of not only myself but other Mem-
bers that the pharmaceutical industry has a great deal of influence
on a lot of these decisions.

And as a result, we continue to see reports come out saying, oh,
there’s no relationship between the mercury in vaccines and au-
tism. And yet we’ve gone from 1 in 10,000 children that are autistic
to, according to CDC, 1 in 166. Is that not correct, Dr. Wharton?

Dr. WHARTON. Yes, in our written testimony, it’s 2 to 6 per 1,000
in our recent study in Atlanta.

Mr. BURTON. Two to six per thousand, yes.

Dr. WHARTON. Yes.

Mr. BURTON. Well, it was 1 in 10,000 before. And according to
what we got from CDC, it’s 1 in 166 now.

Dr. WHARTON. That’s for all autism spectrum disorders, for au-
tism, a report that was published last year was 3 per 1,000.

Mr. BURTON. Would you find the difference between the 1 in 166
and the 2 in 1,000?

Dr. WHARTON. Find the difference?

Mr. BURTON. Yes, what’s the difference?

Dr. WHARTON. The one includes a much narrower definition of
autism. The other one includes pervasive developmental disorders
and other issues, such as Asperger’s syndrome.

Mr. BURTON. Sounds like to me you’re mincing words. The fact
is, more and more kids are being damaged and becoming autistic,
is that not correct?

Dr. WHARTON. The rate of autism does appear to be higher than
it was, as you mentioned earlier.

Mr. BURTON. Is mercury considered a toxic substance?

Mr. EGAN. Yes.

Mr. BUrTON. It is?

Mr. EGAN. Yes.

Mr. BURTON. Is it considered a toxic substance?

Dr. WHARTON. Yes.

Mr. BURTON. Do we still allow it to be put into thermometers?
Do we put it into thermometers any more? I remember when we
were kids, we didn’t know better, we’d play with that mercury. Is
it available like that any more?

Mr. EGAN. I actually don’t know. I don’t think I've seen them.

Mr. BURTON. The answer I think is no.

Mr. EGAN. I think theyre in the water pressure rises, but I'm not
sure.
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Mr. BURTON. Well, that may be. I know I have a friend that
works in the things that set the heat in your house, and they're
going to try to get the mercury out of those, because it’s toxic, and
because they put it in landfills when they don’t work and it gets
into the water system and the water supply and it leaches into peo-
ple through the water. And we just got the report from the Great
Lakes, I think, that there are unsafe levels of mercury in our
water.

So mercury is a toxic substance. And you keep talking about thi-
merosal. We're talking about mercury. Mercury is a part of the thi-
merosal. So when we talk about, when you give your testimony, I'd
just as soon you say mercury instead of thimerosal. Thimerosal is
a way to kind of cover up that it contains mercury.

What level is safe? You gave us an amount, Dr. Egan. What level
is safe?

Mr. EGAN. I can only quote the different guidelines that have
been put forth on the basis of the number of studies.

Mr. BURTON. What studies?

Mr. EGAN. That were conducted by the studies in the Seychelles,
studies that were in the Faroe Islands, estimates from accidental
mercury exposures.

Mr. BURTON. So what level is safe?

Mr. EGAN. Well, there are various levels for different purposes.

Mr. BURTON. Does it vary from person to person because of their
ability to reject or live with it?

Mr. EGAN. Yes, there are certainly differences between people
and between a developing fetus and a child.

Mr. BURTON. So there’s really no real scientific evidence that
says, this amount of mercury in a person’s body is safe and this
amount is not safe from person to person?

Mr. EcaN. Well, I guess, yes, the guidelines that the EPA got
were 0.1 micrograms of mercury per kilogram of body weight per
day.

Mr. BURTON. That’s kind of subjective, though, isn’t it? I mean,
I don’t understand how they came up with that.

Mr. EGAN. Well, from the studies that they did, looking for ab-
normalities or where, developmental abnormalities or behavioral
abnormalities. And based on those ranging studies that were unfor-
tunately the result of accidents and looking for what the damage
of thimerosal was, they got this level which they said was a level,
their reference dose, which is the dose that they felt

Mr. BURTON. They felt.

Mr. EGAN [continuing]. Could be taken into the body every day
over a lifetime with no observed effect.

Mr. BURTON. Has thimerosal ever really been tested? Has thi-
merosal ever been tested by our health agencies?

Mr. EGAN. Only in those early tests that you know of that were
done by Lily.

Mr. BURTON. When was that? That was done in 1929. Let’s fol-
lowup on that. In 1929, they tested this on 27 people that were
dying of meningitis. All of those people died of meningitis, so they
said there was no correlation between their death and the mercury
in the vaccines. That is the only test that’s ever been done on thi-
merosal that I know of. Can you think of any other?
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Mr. EcaN. No, in people, no. Except for accidental exposures over
time.

Mr. BURTON. So we have mercury that’s being put into people’s
bodies in the form of this preservative, and has been since the
1930’s, and it’s never been tested by our health agencies. And yet
you folks come here and you testify that there’s no conclusive evi-
dence, and the IOM says, they favor, get this, they don’t say they’re
sure, they say they favor rejection of a causal relationship between
mercury and autism and other neurological disorders. Nobody ever
gives a categorical statement, that no, mercury does not cause this,
no, it doesn’t. And that’s because you can’t do it.

So why in the world are we even putting a little bit of it in vac-
cinations? Why are we doing that? Why? Can’t we create single
shot vials of these various vaccinations that does not require mer-
cury being put in them? Can we come up with another preserva-
tive, a way to preserve these vaccinations so they don’t put the
toxic chemical mercury into our bodies?

Mr. EGAN. I can’t speak to finding another preservative. That’s
a very, very difficult issue. And I don’t know if it’s possible to find
something that works as well to replace thimerosal.
Tuthemoxyethanol seems to work in some cases.

Mr. BURTON. How about if you

Mr. EGcAN. We are diligently working, as we have testified today
and previously, toward eliminating thimerosal mercury from vac-
cines as quickly as can be done. But there are many issues that
are involved in doing this. If we were to say tomorrow that all vac-
cines, for example, all flu vaccines could only be administered in
single dose syringes or single dose vials, the capacity to fill those
does not exist.

Mr. BURTON. Well, you know, right now we have a new vaccine
that’s being tested on people below the age of 50 that doesn’t con-
tain thimerosal that you administer through your nose. It’s not
even a shot. Are you familiar with that?

Mr. EGaN. Yes, that’s the vaccine that I spoke of.

Mr. BURTON. Does it contain mercury?

Mr. EGAN. No, that’s thimerosal-free.

N Mr. BURTON. Yes. So you can do it. Now, let me ask you, do we
ave a
Mr. EGAN. And other manufacturers are working toward that,

and have put out the vaccines that are thimerosal reduced.

Mr. BURTON. The vaccines that we have in the marketplace that
are now thimerosal-free, do we have vaccines that were made with
thimerosal that does the same thing that’s still on the shelves that
doctors are using?

Mr. EGAN. If I understand your question

Mr. BURTON. In other words, there’s a shelf life.

Mr. EGAN. Yes, are there any of the routinely recommended pedi-
atric vaccines that should be on the shelf now, the answer is no.
’(Ii‘o the best of my knowledge, they’'ve all gone past their expiration

ate.

Mr. BURTON. They’ve all gone past it, so there’s none on the
shelves?

Mr. EGAN. I was actually somewhat surprised with your opening
comment, and I would certainly like to know——
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Mr. BURTON. I've been told that there are some children’s vac-
cines that are still being utilized that contain mercury that now are
being produced mercury-free. And you're saying that’s not so?

Mr. EGAN. Unless you mean trace amounts of thimerosal.

Mr. BURTON. Wait a minute, hold it. I don’t want to monopolize
{,)hisl; I want to let my colleagues answer questions and we’ll come

ack.

Mr. EGaN. But I would appreciate——

Mr. BURTON. What is a trace amount?

Mr. EGAN. We define that as meaning less than 1 microgram of
mercury per dose.

Mr. BURTON. OK. Now, my grandson got nine shots in 1 day,
seven of which contained mercury. So if he got the very small
amount, he’d be getting maybe 9 micrograms, right?

Mr. EGAN. No, much less than that. Because the maximum that
we calculate that a child could receive now during the first 6
months of life is somewhat less than 3. A number of these vaccines
with defined trace as less than 1, some of them have considerably
less than 1.

Mr. BURTON. But that amount of mercury would not do any neu-
rological damage to anybody?

Mr. EGaN. Not according to any guideline.

Mr. BURTON. No, no, no, no. I want you to say yes or no.

Mr. EGAN. I do not believe so.

Mr. BURTON. You do not believe so. I didn’t say believe. Can you
say to me right now that amount of mercury being injected into a
baby will not hurt it?

Mr. EGAN. It’s impossible to make those categorical statements
with 100 percent

Mr. BURTON. That’s right. So it is possible that the amount of
mercury that’s being injected, even in trace amounts, could damage
a child neurologically, right?

Mr. EGaN. I don’t think it has that capacity, no. We can argue.

Mr. BURTON. I know, but you don’t think it is, but you can’t say
categorically, can you?

Mr. EGAN. Do I have evidence for every single child, for every
possible dose, the answer is no.

Mr. BURTON. There you go. Let me yield to Ms. Watson, and I'd
like to ask a few more questions after my colleagues ask questions.

Ms. WATSON. Thank you. In the State of California, we had prop-
osition 65 a decade ago that the kinds of toxins that are available
in the environment, and the goal of establishing the list was to be
sure we diminish the risks that citizens are under by being exposed
to these toxics. Mercury is at the top of the list, and I understand
that WHO had an international ruling that mercury should come
out of all thermometers.

Congressman Burton and I have sponsored H.R. 1618 to phase-
out mercury-based fillings and to ban their use immediately for
children and pregnant women. As far as can be determined, based
on scientific evidence at this point that even trace elements can do
harm in the fetus, and I understand mercury is biocumulative. So
what are the safe dosages are, the safe amounts to use in dental
amalgams or fillings? Can either one of the three, any of you re-
spond?
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Mr. EGAN. Unfortunately, we were not aware that this hearing
was also going to go into dental amalgams, or else it would have
been possible for us to have somebody from the Center for Medical
Devices.

Ms. WATSON. Let’s talk about mercury. Mercury’s infusion into
the body, what are the safe amounts? Do you have any idea?

Mr. EcanN. Well, the EPA guidelines where they said there
should be no adverse effect if continuously received over a lifetime
was 0.1 microgram per kilogram of body weight per day. That was
designed to protect the developing fetus, which they felt, and I
think rightly so, was much more sensitive to any potential harm.
The ATSDR and FDA standards, guidelines are somewhat higher.

Ms. WATSON. If we know and we have empirical evidence that
mercury is very toxic to the human body and to the environment,
the exposure of mercury creates a real challenge for us, why is it
that we don’t eliminate it from all products that are ingested or
used internally? And we have a whole different set of issues, the
external, getting rid of mercury. Why is it that we still use trace
amounts or larger amounts, thimerosal, why do we use it in other
products? We'll just leave dental amalgams on the table for the
time being.

Mr. EGAN. OK, thank you. Well, certainly for the vaccines and
the use of thimerosal, we have been working diligently to remove
thimerosal from these products as quickly as we can. It’s not pos-
sible to do these overnight. If one wants to develop a process, a
manufacturing process that’s completely preservative free, one has
to develop a new manufacturing process and validate it, present
that data to FDA, have it reviewed.

If we talk about removing the thimerosal at the end, or not get-
ting it, there are a number of issues about the quality of the prod-
uct and the nature and quality of the product having done this.
Data have to be generated and submitted to FDA and these need
to be reviewed.

All of this switchover takes time. Moreover, the primary way
that, you know, we haven’t been able to find, or there aren’t very
good alternative preservatives, the non-mercury containing ones.
So what people have done, the manufacturers have done, is pri-
marily switch to single dose files or prefilled syringes, which do not
require a preservative. The preservative is needed because you go
into the vial many times, it can be bacterially contaminated and
then you get bacterial infections. So it’s to prevent that, that the
preservative is there.

But switching over to these single dose vials, preservative-free,
again requires validating that these can be filled aseptically. Be-
cause we don’t want to create other problems. Moreover, the capac-
ity to put these many doses of vaccines in these single does vials
of syringes doesn’t exist at the moment, although manufacturers
are working toward that.

So we do have some vaccine out there now that’s thimerosal-free.
There was last year for the pediatric population. There is this year
for the pediatric population. Much of it goes unsold. The uptake is
not as high as I would like.

But we're working toward this goal in the face of these number
of studies that say that there are no effects of thimerosal in vac-
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cines on neurodevelopmental disorders. But because, as you and
Chairman Burton have pointed out, it is a neurotoxin and we are,
the public health service is committed to removing it whenever pos-
sible. As you said, and California has done——

Mr. BUrTON. If the gentlelady would yield, the IOM report that
was done that you quoted a while ago, weren’t there five studies
that they discounted, five studies they discounted that said that
thimerosal was a contributing factor to neurological disorders, in-
cluding autism?

Mr. EGaN. Well, they looked at all the studies that were——

Mr. BURTON. I'm just asking, weren’t there five that they dis-
counted from various sources that did conclude that autism was
caused by the mercury in vaccine?

Mr. EGAN. I don’t know if discounted is the right word to use.
They looked at all the studies, some they felt I think were more
credible than others. I think we’ll need to have

Mr. BURTON. Let me just say that there were five studies that
did say there was a connection between the mercury and neuro-
logical disorders, including autism. There were five, they dis-
counted those.

Thank you for yielding.

Ms. WATSON. Do you remember mercurochrome?

Mr. EGAN. Sure. We used it all the time.

Ms. WATSON. Yes, I did too, as a child.

Mr. EGAN. Every cut got it.

Ms. WATSON. How long did it take to remove it from the Amer-
ican market? I know you can get it in foreign countries. How long
did it take to declare that mercurochrome was toxic and have it re-
moved?

Mr. EGaN. That’s something regulated by our Center for Drugs.
I'll have to get back to you on the status of what that was, when
it was removed and for what reason.

Ms. WATSON. We know the statutes, I just wanted to know the
length of time. You don’t have the answer so let me move on.

Mr. EGAN. Someone else would have to answer that for you.

Ms. WATSON. I don’t know why the process takes so long, when
we know, I mean, intellectual honesty tells us that mercury, if it
is ingested, has a negative effect on the body. If we know that, why
doesn’t CDC or FDA move toward as quickly as possible trying to
remove it from use? Anyone want to speculate on that?

Mr. EcaN. I'd be happy to take a shot. I think we are. And we,
the CDC and the manufacturers——

Ms. WATSON. That gives me some hope.

Mr. EcaN. I think we've done pretty good with all the pediatric
vaccines and now we're talking about flu. But as was mentioned
before, this is a very devastating disease. Now

Ms. WATSON. We're not talking about the disease. Let me ask the
question. Can you respond why it’s taking so long when we know
the level of toxicity of mercury to have our leading agencies come
out and say, our goal is to remove it from all these products?

Mr. EGAN. The first issue is, thimerosal is in there during the
manufacturing process. I'll just talk about one of the companies.
We need about 100 million doses of flu vaccine per year in the
United States. Now, when they take the thimerosal out at the end,
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they lose about 30 percent of that, a third of that. So that would
mean that if we said we could only have the thimerosal-reduced
vaccine, containing a trace, we would have much, much less vac-
cine available, maybe 70 million doses instead of 100 million doses.

The second issue is even if we had all of this thimerosal-reduced
vaccine containing only the traces, they don’t have the capacity at
this time to put it into the single dose vials and syringes, so they
couldn’t get it out.

Ms. WATSON. Who doesn’t?

Mr. EGaN. The manufacturers. They are addressing that, they
are building new plants, new manufacturing suites. They are devel-
oping new manufacturing processes that don’t require thimerosal
in them. And we do have some of them now, the thimerosal-re-
duced vaccine out there. And as Mr. Burton just noted, we also
have the inactivated, I'm sorry, the live attenuated vaccine, which
has none.

And we are going there. But developing these processes and vali-
dating and building the plants and building the filling suites takes
a considerable amount of time.

Ms. WATSON. My final question, where are the various agencies
of Government that are involved in focusing on these products,
what is your goal? What would you like to see? What would you
like to promote, those of you that are involved? I think there are
a set of facts already known about mercury as an ingredient in any
substance, any product. What are you aiming for, what would you
like to see?

Mr. EGAN. What I have been aiming for and what I would like
1:(()1 ?ee is only thimerosal-free products, both for children and
adults.

Ms. WATSON. Very good. Because you see, that helps me in terms
of being a policymaker, knowing where we need to go. And if I
know that we have our various agencies of Government with us,
then it encourages us to continue down this same way. Thank you
very much, Mr. Chairman.

Mr. BURTON. Thank you. Before I yield to my colleague, let me
just say that I was chairman of the full committee for 6 years. I
have now been chairman of this subcommittee for 2 years. That’s
8 years. We've been talking about this since I first started as chair-
man, maybe 7 years ago.

All T can say is, I don’t know how long it’s going to take. I hope
it happens in my lifetime. You're saying, well, you need to work to-
ward that, for single shot vials, you need to work toward getting
thimerosal out of these products, or mercury out of these products.
We’ve been after this now for 8 years.

Now, progress is being made, but sometimes I feel like it’s pull-
ing a wisdom tooth, where they get into your mouth with both feet
and both hands and they’re in there jerking that tooth out and it’s
just so hard to get it moving. Eight years, 7 years should be long
enough. The manufacturers, with the technology that we have
today, the quantum leaps that are being made in technology and
industry, it seems to me they could have made this changeover. I
think the main reason is money and I think the main reason is be-
cause they’re concerned about the liability factor.

Mr. Murphy.
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Mr. MurpHY. Thank you, Mr. Chairman.

A few questions on some of the issues that were raised. Dr.
Wharton, in your testimony you mentioned that for a period of
time, only 61 to 66 percent of children would have received a vac-
cine for measles. Was that the whole MMR group that they would
have received?

Dr. WHARTON. That was predominantly as MMR, that is gen-
erally the vaccine that was administered.

Mr. MURPHY. I'm sorry, I'm having trouble hearing you.

Dr. WHARTON. Yes, it is predominantly with MMR.

Mr. MurpHY. OK. Which means about a third of children did not
receive them then. Was there a subsequent study which looked at
that third that did not receive compared with the two-thirds that
did receive it to see if there was a difference in incidence of autism
related disorders?

Dr. WHARTON. During the period of time in which preschool im-
munization coverage was low in the United States, most children
did receive measles vaccine prior to school entry. So it wasn’t that
the children remained unvaccinated forever, they simply weren’t
vaccinated in a timely way.

There have been a couple of studies done which have looked at
differences in autism among MMR vaccinated and unvaccinated
populations. In a study in Denmark, no difference was found in the
rate of autism among children who received MMR vaccines com-
pared to those who hadn’t. Our birth defect center also did a study
looking predominantly at the timing of administration of MMR
since again most children do receive the vaccine prior to school
entry. There was no association found, there was not found to be
a difference.

Mr. MurpHY. Dr. Boyle and Dr. Egan, do you agree with that?

Dr. BoYyLE. Essentially the study that we did in our birth defects
center indicated that there was no relationship between timing of
the administration of MMR vaccine and autism.

Mr. MURPHY. What I'm concerned about here is you have groups
here that, even if you have 90 percent of children getting it, you
open up the issue that some children did not and some children
did. Was there actually an epidemiological study which looked at
children who never received any of these things? Is there a clini-
cally, not just statistical, but clinically significant difference in au-
tism spectrum disorders?

Dr. BoYLE. In our Denmark study, there were children who were
not vaccinated at the time of followup, and there was not. So that’s
probably the closest one.

Mr. MURPHY. The next question I have relates to maternal expo-
sure. If mother has had exposure to mercury herself, either fillings
or her vaccinations, etc., does that mercury accumulate in her sys-
tem and is that passed on to her fetus?

Mr. EGaN. Maybe I can comment a little bit on what I know.
This is not complete. There is mercury that will go to the develop-
ing fetus. That’s why the EPA set their guidelines so low, to protect
the developing fetus.

The second thing is that mercury is excreted.

Mr. MURPHY. So it does not remain—there are a couple of things
here and I understand EPA is looking at substances, fish and other
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foods a mother may eat during pregnancy. But I'm wondering, if
she had been exposed when she was a child, and things she ate,
even if she stopped before pregnancy, does mercury accumulate in
her system and is that passed on, even if that baby never was ex-
posed to mercury, will the substance be passed on through her,
from her own childhood?

Mr. EGaN. I don’t know the whole pharmaco——

Mr. MURPHY. I only want you to speak to what you scientifically
can verify.

Mr. EGaN. I don’t know, sir.

Dr. WHARTON. I know that we are doing some work in our Na-
tional Center for Environmental Health on this issue in terms of
looking at actual exposures from elemental mercury, which would
be mercury from amalgams.

Mr. MurpHY. OK. And this is where we raise the question, if
there was a link between mercury, that if there was some that she
has from amalgams or from her own childhood, too, that could be
important for us to find out if there are links there. Is it safe to
say we don’t know this yet?

Dr. WHARTON. I would say it’s safe to say we don’t know. We're
conducting a very large study in a number of areas in the country
and that would be one of the issues to address, those environ-
mental sources of mercury, as well as medical sources.

Mr. MurPHY. Would that then confuse or confound any ability to
draw conclusions then from what I mentioned before, that if there
were children that did not receive MMRs and those that did, I'm
wondering if it would confuse the results, being able to clearly de-
lineate distinctions between those children who did or did not have
autism spectrum disorders based upon exposure to mercury during
immunizations?

Dr. WHARTON. Well, it is true that in many epidemiologic studies
you're unable to completely account for these other sources of expo-
sures, because they're very difficult to quantify or estimate, things
that happened previously. But in order for it to influence the re-
sults of the study, the exposure needs to be different in the vac-
cinated and the unvaccinated group, if it’s randomly allocated it
really shouldn’t affect the results much. And there is not any par-
ticular reason to think that those exposures would have been dif-
ferent among for instance, those families who vaccinated or did not
vaccinate their child.

Mr. EGAN. You've all testified to the point that mercury is being
removed from many vaccinations, so now there are more and more
children being vaccinated with virtually no immunization exposure
to that. That’s only a couple of years old now? How long has it
been, in 2003 I think it was?

Mr. EcaN. Well, this started in 1999, when Merck produced the
hepatitis B vaccine that’s given at birth, that they came out with
their = thimerosal-free version. Then in March 2000,
GlaxoSmithKline, their versions of thimerosal-reduced. And these
have been phasing in since 1999. You're correct, it’s been the last
couple of years where it’s been completely free. But it started de-
creasing in 1999, 2000, 2001.

Mr. MURPHY. I know from my own clinical practice as a psycholo-
gist sometimes you can begin to detect autism spectrum disorders
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very early in a child’s life, one and a half or two in some cases,
even younger. And some children you need to do it at later ages,
4, 5, 6, etc., for the higher functioning Asperger’s types. Is someone
conducting these studies now, following up these children, and do
we have any preliminary results?

Dr. BoYLE. I would testify to the actual studies that we've done
specifically to address vaccines in the center that I'm in, which is
the National Center for Birth Defects and Developmental Disabil-
ities, where we’re doing, as I mentioned before, a very large study
to look at a number of different exposures. It would be vaccines but
also maternal and other early life exposures.

Mr. MUrPHY. We'll be waiting for those results, then.

Thank you, Mr. Chairman.

Mr. BURTON. Thank you, Representative Murphy. I just want to
ask a couple more questions, then I'll let you go. First of all, I'm
sure you read the Wall Street Journal article yesterday.

Mr. EGAN. Yes, I actually did see that.

Mr. BURTON. Did you get a chance to read that?

Mr. EGAN. I saw the article.

Mr. BURTON. That’s good. We have people who will be testifying
today that worked on those studies, which show problems with
mercury in mice, administered in similar doses to human beings in
a relatively consistent way. You said mercury is excreted?

Mr. EGAN. Yes.

Mr. BURTON. A lot? Because we were told by scientists who have
been before this committee from around the world that mercury
has a cumulative effect in the brain, it gets into the fatty tissues
in the brain and it is difficult for it to be excreted once it gets into
the brain and it has a cumulative effect.

Mr. EGAN. Yes, there is some accumulation, some——

Mr. BURTON. So it isn’t all excreted. So if you get a whole bunch
of shots, like if children get as many as, or were getting as many
as 25 to 30 shots before they started to school, the mercury would
accumulate even though some of it is excreted, right?

Mr. EGAN. You know, in the absence of any additional exposures,
I don’t know that it’s not actually all excreted. The study the peo-
ple did showed half times for ethylmercury, it was around 7, 8
days, and for methylmercury it was around 30, 40 days. Those are
the times at which half are eliminated. If there is some fraction
that remains, I don’t know.

Mr. BURTON. Some others that we’ve had, other scientists from
around the world who testified before the committee, it’s not a frac-
tion, it’s a substantial amount. The Denmark study, you keep refer-
ring to that Denmark study. The Denmark study, according to
many of the experts that we've had before the committee, not you
folks, but many of the experts say that is a flawed study, and there
were 14 different studies that the IOM used to come up with their
last analysis. Five of the studies, not of the 14, but 5 additional
studies were discounted.

But one they laid an awful lot of the interest in was the Den-
mark study. And scientists that we’ve had before this committee
say that that Denmark study is very, very flawed for a number of
reasons. So referring to that over and over again I don’t think real-
ly proves much.



49

I do want to ask, if you get a chance, I know you have busy
schedules, we're going to have the people testify here at the next
panel who have worked on these new studies. I think it would be
beneficial, if you had the time, to hear some of their testimony.
Would you have the time to listen to those folks, or do you folks
have to leave?

Mr. EcaN. I think we have to get back.

Mr. BURTON. Do you really? Gosh.

Mr. EGAN. But certainly we can read the testimony. We're read-
ing the papers.

Mr. BURTON. I know. I realize that their studies are really not
that significant or important.

Mr. EcaN. No, that’s not true.

Mr. BURrTON. That’s not so?

Mr. EcaN. No.

Mr. BURTON. Well, they’re not so significant that you guys can’t
stay around here like we do and listen to them and glean from
them some of the information. But I'll make sure that you get cop-
ies of them. And I'll send you, if you don’t mind, a raft of questions
about their studies that I hope you’ll answer. Would you be willing
to answer those questions for us when we send those to you?

Mr. EGAN. Yes.

Dr. WHARTON. We will be happy to do that.

Mr. BURTON. Would you be happy to do that? Then I have one
more question and I'll let you go. The hepatitis B vaccination is
given to children at birth. And this has nothing to do with the mer-
cury content. As I understand it, you can only get hepatitis B from
blood, needles or some direct contact with a person that has hepa-
titis B, is that correct?

Mr. EGAN. Yes. To the best of my knowledge.

Mr. BURTON. Why are we giving hepatitis B vaccination to a
child the minute they come out of the womb? They’re not exposed
to needles from drugs. They’re not exposed to blood products, other
than from the mother and other bodily fluids from the mother. So
why do we do that? I'm not saying that you shouldn’t give that hep-
atitis B vaccination, I just wonder why you're doing it at birth.

Mr. EGAN. 'm going to have to let CDC answer.

Mr. BURTON. Why is that?

Dr. WHARTON. There’s a couple of reasons for it. Perhaps the
most salient is that we have an imperfect system for ensuring that
we can protect newborn children from transmission of hepatitis B
virus from the mother at the time of birth. Some women are not
tested during pregnancy to determine whether or not in fact they
are contagious to their child for hepatitis B virus. In some events
you 1are tested, the results are not communicated to the birth hos-
pital.

We know we can prevent perinatal transmission of the hepatitis
B virus by timely vaccination and administration of hepatitis B
immunoglobulin. In the absence of knowledge of the mother’s sta-
tus, we can still prevent many cases by that newborn immuniza-
tion. Children who are infected with hepatitis B virus at birth have
a high risk of establishing chronic infection, permanent hepatitis B
disease, or should they survive, long term risk of liver cancer. In
order to, because we are not able to assure that every child who
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is born to a hepatitis B surface antigen mother is known at the
time of birth, the routine hepatitis B immunization program pro-
vides a safety net.

Mr. BURTON. Well, I understand what you said, it just seems to
me that between the time they’re born and the time they go to
school might be a good time to give it. I just never have understood
why they do it at birth. And it does include mercury still, hepatitis
B still does contain mercury?

Mr. EGaN. The vaccine that’s produced by Merck, the Combivax
HB, that is completely free of mercury. The Comvax, which is the
hepatitis B-HIB conjugate comvaxes vaccine, is also completely free
of mercury thimerosal. The InterexB, which is manufactured by
GlaxoSmithKline, does contain a residual trace of mercury and it’s
somewhere on the order of about 0.05 micrograms

Mr. BURTON. If you have some that don’t include it, why not get
the mercury out of all of them? Anyhow, that’s something that you
can look into later.

Mr. EGAN. They actually are trying to develop those.

Mr. BURTON. OK. We have a vote on the floor, Representative
Murphy, so we will stand in recess until the fall of the gavel. We’ll
be back here in about 10 minutes. Thank you very much for your
testimony. And I will send you copies of the testimony of the people
that are going to be testifying on these other studies. I really hope
you will respond to the questions we’ll ask along with those stud-
ies.

We stand in recess until the fall of the gavel.

[Recess.]

Mr. BURTON. The subcommittee will come to order.

Our next panel consists of Richard Deth, Ph.D, from Bouve Col-
lege of Health Sciences, Department of Pharmaceutical Services,
Northeastern University; Marcelle Joust, Ph.D., D.O., health pro-
fessor of psychology, director of the Center for Cognitive Brain Im-
aging at Carnegie Mellon University; Richard Fischer, DDS, Inter-
national Academy of Oral Medicine and Toxicology, Annandale, VA,
my good buddy who takes care of my teeth and makes me look
halfway decent, which isn’t easy; and Lynn Redwood, R.N., MSN,
president of SafeMinds.

Would you please stand so you can be sworn?

[Witnesses sworn.]

Mr. BURTON. Thank you. According to my expert here, he says
we should start with Richard Deth. So Dr. Deth, would you like to
start? And if we could, I know that you’re probably going to go
over, but if you could keep your comments close to 5 minutes, I'd
really appreciate it.

STATEMENT OF RICHARD DETH, PH.D., BOUVE COLLEGE OF
HEALTH SCIENCES, DEPARTMENT OF PHARMACEUTICAL
SERVICES, NORTHEASTERN UNIVERSITY

Mr. DETH. I'll do my best, thank you. And thanks to you, Chair-
man Burton, for the opportunity to testify today about our thimero-
sal-related research that we do at Northeastern and its significance
for autism and understanding autism.

At the outset, I have to say that there is indeed a molecular
cause for autism. As a result of it being molecular, you’re going to
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have to tolerate my talking about molecules for the next 5 minutes
here. I trust you’ll forgive me for that.

The primary goal of my research, that of my close collaborative
colleagues, is to find the cause of autism so that we can use this
information to identify effective treatments for autistic children.
I'm pleased to say that we’ve made progress on understanding the
disease and also on the treatment.

The molecular problem at the heart of autism appears to be a
process known as methylation. Methylation means the transfer of
single carbon atoms or methyl groups between molecules. And this
process is highly sensitive, as it turns out, to heavy metals, and it
also turns out to be particularly sensitive to thimerosal.

At the heart of the methylation process is the methionine cycle
shown in this slide here. Our lab has been studying the role of
methylation in mental illnesses. Methyl groups are brought to this
methionine cycle that is at the bottom of this slide by the folate
pathway, that’s shown at the top of the slide. The key enzyme that
brings the methyl groups to the pathway is called methinionine
synthase. A methionine synthase requires vitamin B12 to bring the
methyl groups, and as it turns out, thimerosal potently inhibits me-
thionine synthase. We published this this past April in the Journal
of Molecular Psychiatry.

The inhibition by thimerosal occurs at concentrations easily pro-
duced in the blood of children after even a single vaccination, as
shown in this slide by the arrow. Now, we now know that thimero-
sal inhibits this enzyme, methionine synthase, by blocking the for-
mation of the active form of vitamin B12, which is known as
methylB12 or also as a methylcobalimin.

The next slide just outlines the pathway here and what it shows
is that cobalamin or B12 forms that we take in either by the diet
or from vitamin pills have to first be converted to active methylB12
before they can be used. And as summarized in my written testi-
mony more extensively, thimerosal blocks the first step in this syn-
thesis of methylB12, and as a result, it inhibits methylation.

In neuronal cells, methylation can be stimulated by the
neurotransmitter dopamine. This appears to be important for nor-
mal attention and the capability for normal attention. Thus,
ADHD, attention deficit hyperactivity disorder, and autism are
manifestations of what happens when methylation is impaired in
the brain.

Recently, Dr. Jill James measured the blood levels of methionine
cycle metabolites in children with autism. As illustrated in this
table, all the levels of these metabolites were abnormal, confirming
that methylation is indeed impaired in autism. Her work will be
published shortly in the American Journal of Clinical Nutrition.

During the last year, researchers that I collaborate with have ex-
amined genes that regulate methylation, and they have found that
autistic children have a significantly higher frequency of so-called
disabling polymorphism or mutations in these genes. The next slide
summarizes some of these genes. Thus it appears that a sub-popu-
lation of children who carry these genetic risk factors are more sen-
sitive to the toxic effects of thimerosal and therefore are at greater
risk of developing autism.
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The next slide shows some data that we recently obtained in
what I call a Timmy and Tommy study. That is in the same family,
two siblings, Timmy and Tommy, one developed autism and one
didn’t. We had the opportunity to study the cells from such individ-
uals, and what we have found is that the individual that developed
autism is the one that was more sensitive to thimerosal as shown
in this illustration.

The good news that goes along with the knowledge of this mecha-
nism is that metabolic interventions which augment methylation
are proving to be effective treatment for autism. These treatments
include methylB12 itself, which can produce dramatic improve-
ments in some kids, as first reported by Dr. James Neubrander. In
other words, thimerosal is a toxin that inhibits methylB12 syn-
thesis. This lists some of the treatments. Thimerosal is a toxin that
inhibits methylB12 synthesis, and giving methylb12 turns out to be
an antidote for this toxin.

While further work is needed to identify the optimum treatment
for autism, these early clinical findings are encouraging.

In conclusion, it appears that thimerosal causes autism and
ADHD by interfering with folate dependent methylation by the en-
zyme methionine synthase. And it does this by blocking the syn-
thesis of methylB12, the active form of B12. Genetic risks in the
form of polymorphism and methylation related genes increases thi-
merosal toxicity in some children. And the fact that methylation
enhancing metabolic treatments improves autism provides strong
evidence that impaired methylation does indeed cause autism and
that increased thimerosal exposure has been the critical factor in
this so-called autism epidemic.

So what caused the autism epidemic would be, the 1 in 10,000
frequency that was observed in 1970 is now, as we’ve heard today,
1 in 162. That difference is not due to changes in genetic risks, but
due to an increase in exposure to thimerosal.

I thank the chairman and others for their attention and look for-
ward to your questions. Thank you.

[The prepared statement of Dr. Deth follows:]



53

Molecular Aspects of Thimerosal-induced Autism

Richard C. Deth, Ph.D.
Professor of Pharmacology
Northeastern University
Boston, Massachusetts

Summary

The developmental disorder autism has both genetic and environmental origins,
and its forty-fold increase during the past two decades reflects an increased role for
environmental factors. It has been proposed that increased use of vaccines containing the
ethylmercury derivative thimerasol is the major contributing factor. Published research
from my laboratory has revealed that thimerosal is an exceptionally potent inhibitor of
biochemical pathways that transfer single carbon atoms between molecules. These
“methylation” pathways are critically involved in several important functions including
the regulation of gene expression and the molecular mechanism of attention. Recent
studies from my lab indicate that thimerosal exerts its toxic effect on methylation by
interfering with formation of the active form of vitamin B12, also known as cobalamin.
Dietary B12 must be converted to methylB12 (methylcobalamin) in order to assist in the
transfer of single-carbon methyl groups from the folic acid pathway by the enzyme
known as methionine synthase. By reducing methylB12 formation, thimerosal inhibits
this enzyme and thereby interferes with methylation events. Autistic children have
abnormal plasma levels of methylation-related metabolites and exhibit higher frequencies
of genetic mutations that affect this pathway. These genetic risk factors make them less
able to detoxify thimerosal and also increase their sensitivity to its mechanism of toxicity.
In many cases, autism can be effectively treated by the administration of methylB12
along with other agents that augment methylation capacity. Taken together, these facts
indicate that increased exposure to thimerosal has combined with genetic risk factorsin a
sensitive subpopulation to cause the recent rise in autism.

OQOutline

1. The Puzzle of Autism

2. Physiological and Biochemical Roles of Methylation

3. Activity of Methionine Synthase

4, Effects of Thimerosal and Heavy Metals

5. Autism-associated Metabolic and Genetic Abnormalities
6. Methylation-related Treatments for Autism

7. Conclusions

1. The Puzzle of Autism
Autism is a pervasive developmental disorder characterized by deficits in

language, attention, cognition and learning, frequently accompanied by abnormal
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behavior including social isolation, repetitive activity and emotional lability. Severe
deficits may be recognized at birth, but a failure to achieve standard milestones during
initial years of life remains the primary basis of diagnosis in most cases. While the
underlying cause(s) remains obscure for many developmental disorders, metabolic
abnormalities (e.g. Lesch-Nyhan Syndrome and adenylsuccinate lyase deficiency) or
impaired methylation-dependent gene silencing and/or imprinting (Rett and Fragile-X
Syndromes) (1-4) suggest biochemical mechanisms that may be involved. Development
disorders can also be caused by exposure to toxins (e.g. ethanol, in fetal alcohol
syndrome; heavy metals, in lead poisoning) (5,6), although the precise molecular
mechanisms underlying their toxicity are not known. The recent increase in the incidence
of autism has led to speculation that environmental exposures including vaccine additives
(i.e. aluminum and the ethylmercury-containing preservative thimerosal) might contribute
to the triggering of this developmental disorder (7).

Based upon a high concordance in twin studies, genetic factors are thought to play
an important role in causing autism. However, it is clear that the recent dramatic rise in
autism rates is not caused by a genetic phenomenon. The more likely scenario is that
autism is caused by the interaction of genetic risk factors with environmental risk factors
and the importance of the environmental factors has increased during the past twenty
years. As illustrated in Fig. 1, the “Puzzle of Autism” therefore is the challenge of
understanding exactly which genes provide the inborn risk, and which environmental
factor(s) is serving as the trigger. The molecular mechanism at the intersection of genetic
and environmental factors should be capable of accounting for the observed symptoms of

autism, and knowledge of this mechanism should help identify effective treatments for
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autism. The findings summarized in this report indicate that impairment in the
biochemical pathways that allow for the transfer of single carbon groups (i.e. methylaion)

is a major factor contributing to the cause(s) of autism.

The Puzzle of Autism:

\

foonc e fatiers

Impaired:
Language
> Attention
Learning
Behavior

Environmental Factors/

Figure 1: Autism is caused by a combination of predisposing genetic factors and environmental factors that
synergize with each other to cause the symptoms that are typical of this developmental disorder.

2. Physiological and Biochemical Roles of Methylation

Methylation is the process by which a single carbon atom is transferred from a
methyl donor to another molecule, commonly resulting in a change in the functionality of
the recipient molecule. This seemingly mundane biochemical event is vital to life and to
the normal capacities of developed organisms, including man. Perhaps the most
important example of methylation is the epigenetic regulation of gene expression by
DNA methylation. When DNA is methylated, gene expression is suppressed, and at any
one time only a portion of genes are “on” with the others being tumed “off”. Since all
cells possess the same DNA, differences between cell types (e.g. neurons vs. heart muscle
vs. liver cells) are due to specific patterns of DNA methylation that characterize each
type. Development begins with undifferentiated cells (i.e. stem cells) that gradually

assume the characteristics of their final destiny as guided by sequential shifts in their
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DNA methylation. Based upon this perspective, it is easy to see how abnormal
methylation could alter the pathway of normal development and could contribute to
neurodevelopmental disorders such as autism. Indeed, abnormal DNA methylation has
previously been implicated as an important causative factor in Rett and Fragile-X
syndromes (3,4)

As illustrated in Fig. 2, the major methyl donor in biological reactions is S-
adenosylmethionine (SAM), an activated form of the essential, sulfur-containing, amino
acid methionine. After donating its methyl group, the residual portion of SAM, S-
adenosylhomocysteine (SAH), serves as a regulator of methylation by competing with
SAM and inhibiting its methyl donation. The concentration ratio of [SAM}/[SAH]
therefore reflects the potential for methylation, and any increase in {SAH] or decrease in
[SAM] will lower methylation. As described below, children with autism have low levels
of SAM and elevated levels of SAH, indicating an impaired potential for methylation,
Methylation of neurotransmitters such as dopamine and serotonin terminates their
signaling activity, which may also play a role in autism.

Methy! Acceptor —_, DNA Methyl Donor

SAM
¢

SAH

Methyl-DNA

Figure 2: DNA methylation is carried with S-adenosylmethionine (SAM) serving as the methyl donor. The
resulting S-adenosythomocysteine (SAH) inhibits methylation by competing with SAM.

Availability of the methy! donor SAM is critical for methylation. SAM is formed

by addition of an adenosy! group from the high energy molecule ATP to methionine, as a
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part of the methionine cycle illustrated in Fig. 3. After methy! donation the adenosy!
group is removed from SAH, in a reversible reaction yielding homocysteine (HCY) and
adenosine. Any unusual build-up of adenosine can shift this reaction backwards toward
SAH formation, while lowering HCY levels. As described below, this occurs in many
children with autism. Activity of the vitamin B12-dependent enzyme methionine
synthase converts HCY back to methionine, using a methyl group from the folate
pathway.

METHIONINE SYNTHASE AND THE METHIONINE CYCLE

Formate

l

Single-carbon
folate pathway

Glutathione (GSH)

5-methyl THF Cysteine

@ Methionine

Synthase

HCY

ATP{ }.Adenosine
SAM SAH
e
Methyl Acceptor
(e.g. phospholipids or DNA)

Figure 3: The four-step methionine cycle involves activation of methionine (MET) by ATP-dependent
adenosylation, methyl donation by SAM, reversible dissociation of SAH, and remethylation of
homocysteine (HCY) to MET by the vitamin B12-dependent enzyme methionine synthase, using
methylfolate (5-methylTHF) as the methyl donor. HCY can alternatively be converted to cysteine and
glutathione.

The methionine cycle is also involved in the ability of the neurotransmitter

dopamine to stimulate methylation of phospholipids in the neuronal membrane. This
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unique process was only discovered several years ago and its precise function remains
unclear at this time. However, dopamine-stimulated phospholipid methylation (PLM)
appears to be involved in the molecular origins of attention. Genetic variations in the D4
subtype of dopamine receptor that carries out PLM have been linked to attention-deficit
hyperactivity disorder (ADHD) (8), and the ADHD-linked variant form is weak in its
ability to carry out methylation (9). Impaired attention is a cardinal symptom of autism,
and it is possible that this reflects reduced activity of dopamine-stimulated PLM. During
dopamine-stimulated PLM, a methionine that is an integral part of the D4 receptor
protein is converted to SAM, then SAH, then HCY and back to methionine again, as in
the methionine cycle of Fig. 3. Thus enzymes in the methionine cycle, such as
methionine synthase, actually have two substrates, one being a small individual amino
acid, and the other being the large D4 dopamine receptor protein.
3. Activity of Methionine Synthase

Methionine synthase is situated at the intersection of the single-carbon folate
pathway and the methionine cycle (Fig. 3), and is therefore well-positioned to regulate
methylation. Its activity serves to maintain a low level of HCY, limiting its backward
conversion to SAH and thereby promoting methylation. In a recently published study
(10), we showed that methionine synthase activity in cultured human neuronal cells is
substantially stimulated by both dopamine and insulin-like growth factor-1 (IGF-1)
(Table 1). IGF-1 mediates many of the effects of growth hormone and is a key regulator
of development, as well promoting neuronal myelination.

The mechanism of methionine synthase activation involves an intracellular

signaling pathway, the PI3-kinase pathway, commonly activated by many different
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cellular growth factors, including those that promote cellular differentiation and
development. In subsequent investigations we found that methionine synthase activity in
neuronal cells is absolutely dependent upon the ability of this signaling pathway to
promote the formation of the biologically active form of vitamin B12 (i.e. methylB12 or
methylcobalamin). It is pathway that is inhibited by thimerosal.

METHIONINE SYNTHASE ACTIVITY'

Treatment pmol/min/mg
Basal 28,5 =43
IGF-1 (10 nM; 30 min) 62,2 2.8
Wortmannin (100 nM; 60 min) not detectable
IGF-1/Wort. not detectable
Dopamine (10 KM ; 30 min) 76.0 + 3.7
Dopamine/Wort. 0.9 =1.2
Dopamine/IGF-1 1321 %77
Ethanol (0.1% ; 60 min) not detectable
IGF-1/Ethanol 1.0 £1.3
Dopamine/Ethanol not detectable
HgCl; (1 H¥M; 60 min) not detectable
IGF-1/HgChL not detectable
Dopamine/HgCl, not detectable
PbNO, (1 PM; 60 min) 2.6 +1.5
IGF-1/PbNO; 379 %29
Dopamine/PbNO, 263 % 3.1
Thimerosal (10 nM; 60 min) not detectable
IGF-1/Thimerosal net detectable
Dopamine/Thimerosal not detectable

Table 1: Effects of various agents on methionine synthase activity in neuronal cells, IGF-1 and dopamine
stimulate activity, while the PI3-kinase inhibitor wortmannin, ethanol, mercury (HgCl,), lead (PbNO,) and
thimerosal inhibit activity.

In the diet we take in vitamin B12 as its hydroxyl derivative, hydroxycobalamin,
which must be subsequently converted to methylcobalamin before it can function.
Dietary vitamin supplements provide cyanocobalamin, which again must be converted to

methylcobalamin. Conversion to methylcobalamin can occur either directly in the
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enzyme methionine synthase itself, or via the pathway outlined in Fig. 4. As illustrated,
methylcobalamin synthesis requires glutathione (GSH) and SAM, and levels of each of
these metabolites are reduced in autistic children (see below). Although additional studies
are needed to clarify details, growth factors apparently augment synthesis of the
intermediate glutathionylcobalamin, which is subsequently converted to
methylcobalamin. The resultant higher level of methylcobalamin increases methionine
synthase activity, lowering HCY and SAH levels and increasing methylation. In support
of this mechanism, our published study showed that IGF-1 and dopamine increase the
methylation of both DNA and membrane phospholipids in conjunction with their

activation of methionine synthase.

BIOSYNTHESIS OF ACTIVE METHYLCOBALAMIN

Hydroxycobalamin or Cyanocobalamin

GSH

Glutathionylcobalamin

SAM
5-MethyiTHF
Methylcobalamin +~
Methionine
Methionine < - H ysteine
Synthase

Figure 4: Dietary or multivitamin forms of vitamn B 12 (cobalamin) must be converted to the active
methylcobalamin form via a two-step process requiring glutathione (GSH) and SAM.

As illustrated in Fig. 5 (left), methionine synthase normally contains four
domains: 1. A cobalamin-containing catalytic domain. 2. A methylfolate-binding domain.
3. A HCY-binding domain. 4. A SAM-binding domain. During the catalytic cycle, folate

and HCY domains alternatively interact with the cobalt ion in cobalamin, which
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alternates between Cob(I) and methylated Cob(1II) states. Cob(]) is, however, extremely
unstable, and occasionally it oxidizes to the Cob(Il) state, interrupting folate-dependent
HCY methylation. Oxidation is especially likely when levels of methylfolate are low and
the Cob() state has to wait too long to receive a methyl group. Under this circumstance,
the SAM-binding domain, when present, carries out a reductive methylation of Cob(Il),
with the auxiliary assistance of methionine synthase reductase. Thus the SAM-binding
domain rescues oxidized cobalamin, allowing methionine synthase activity to resume.
Alternatively, oxidized Cob(II) can be replaced with a new molecule of methylcobalamin
to restart the enzyme. Thus oxidized cobalamin can either be repaired or replaced, but
replacement places a high demand on methylcobalamin synthesis.

Four- and three-domain forms of methionine synthase

Most cell types Cells expressing the D4 receptor

<>

TN

<

. Oxidized
MeB12

Fresh
MeB12

Domain that “rescues”
Oxidized B12

Figure 5: Methionine synthase can exist in both four-domain and three-domain forms. In the three-domain
form, the SAM-binding domain that rescues oxidized Cob(Il) is missing. In cells containing only the three-
domain form, oxidized B12 must be replaced with methyiB12 to resume enzyme activity.

In very recent and as yet unpublished studies, we have found evidence indicating
that methionine synthase also exists with only three domains, with the SAM-binding
domain being absent (Fig. 5, right). This form of the enzyme lacks the ability to rescue

oxidized cobalamin, and therefore is highly dependent upon the availability of
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methylcobalamin to sustain activity. As such, this form of the enzyme is subject to
regulation by growth factors and the PI3-kinase signaling pathway, since they control the
level of methylcobalamin synthesis. The particular human neuronal cell line we utilized
contained only the three-domain enzyme. As a consequence, its methionine synthase
activity and its methylation activity were tightly and completely under the control of the
growth factors signaling pathway.

‘What would be the advantage 1o a cell of having a form of methionine synthase
that could not repair its oxidized cobalamin co-factor? While we do not conclusively
know the answer to this question, we hypothesize that the absence of the SAM-binding
domain may improve the ability of the enzyme to utilize the D4 dopamine receptor as a
substrate, since it is a larger, more bulky substrate than HCY, and the three-domain form
is more prominent in cells expressing the D4 receptor. If correct, this would imply that
the synthesis of methylcobalamin is of particular importance in those neuronal cells that
express the D4 receptor. Moreover, toxic agents that impair methylcobalamin synthesis
would particularly affect the methylation function of D4 receptors, and would therefore
cause impaired attention.

4, Effects of Thimerosal and Heavy Metals

As described in our published study, a number of neurodevelopmental toxins
share the ability to potently inhibit methionine synthase activity and methylation. These
include ethanol, which causes fetal alcohol syndrome, heavy metals such as lead, which
causes lead poisoning, as well as mercury and thimerosal. Fig. 6 illustrates the dose-
dependent inhibition of phospholipid methylation (PLM) by lead and mercury. It is of

particular note that concentrations of lead that reduce cognitive function (IQ) (6)
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significantly inhibit PLM. Thimerosal, which releases ethylmercury, was more than 100-
fold more potent than inorganic mercury at inhibiting methylation (Fig. 7). Ten days after
vaccination with a thimerosal-containing vaccine, the concentration of ethylmercury in
blood is reported to be approximately 8 nM (11). In our study, this concentration
produced greater than 50% inhibition of methylation. Assuming that these blood levels
are also present in the brain, one could reasonably expect that vaccine-derived doses of

thimerosal inhibit methylation in the brain.

125
™ —=— Mercury —— Lead
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Figure 6: Mercury and lead potently inhibit the ability of IGF-1 to stimulate phospholipid methylation in
human neuroblastoma cells.
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Figure 7: Thimerosal potently inhibits IGF-1-induced phospholipid methylation. Biood levels found in
children ten days after vaccination produced approximately 50% inhibition.
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Thimerosal, ethanol, mercury and lead also inhibited methionine synthase
activity. As shown in Table 1, enzyme activity (i.e. methylation of HCY) was
undetectable after a 30 min pretreatment with a thimerosal concentration close to the
blood level found after vaccination (10 nM). Thus inhibition of methionine synthase
accounts for the inhibitory effect of thimerosal on methylation. The toxic effect of
thimerosal was also evident simply by observing the shape of cells, which changed from

their usual spindle shape to a condensed, round shape (Fig. 8).
Control

Cels ~~

Thimerosal
10 nM for 96 hrs

Figure 8: Thimerosal induces a dramatic change in the morphology of human neuroblastoma cells.

We further investigated the mechanism by which thimerosal inhibits methionine
synthase. As shown in Fig. 9 (bottom), when enzyme activity was measured in the
presence of either hydroxycobalamin or cyanocobalamin, thimerosal caused almost

complete inhibition, however in the presence of methylcobalamin, thimerosal caused no
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inhibition. Furthermore, when activity was measured in the presence of
glutathionylcobalamin and SAM, thimerosal inhibition was again absent, although when
SAM was not added, inhibition was observed. This pattern indicates that thimerosal
inhibits the availability of glutathionylcobalamin, and that this action is responsible for its

inhibition of methionine synthase and methylation.

C3Control

N GluB12(+) + Wort.
. GluB12(-} + Wort.
T MetB12(+) + Wort.
ESIMatB12(-) + Wort,
D OHB12 (+) + Wort.
£59 CyanoB12 (+) + Wort,

pmol/min/mg

3 Control

. G.B12(+) + Thim,
NS G.B12(-) + Thim.

. MetB12(+) + Thim.
E=I MatB12(-) + Thim.
MITTOHB12 (4} + Thim.
CyancB12 (+) + Thim,

pmoliminvmg

Figure 9: The PI3-kinase inhibitor wortmannin and thimerosal eliminate the ability of hydroxo- and
cyanocobalamin to support methionine synthase activity. The presence of SAM is indicated by (+).

We also examined the ability of different cobalamins to support methionine
synthase activity after inhibition of PI3-kinase. Treatment with the selective PI3-kinase
inhibitor wortmannin caused a pattern of absolute dependence on methylcobalamin or its
synthesis (gluthionylcobalamin + SAM) that was identical to the effect of thimerosal
(Fig. 9, top). Since thimerosal and wortmannin produce identical effects, this data
strongly suggests that thimerosal acts by inhibiting the PI3-kinase signaling pathway.
This is the likely mechanism by which thimerosal causes autism, and may also be
the molecular basis for its toxic effect on bacteria, fungi that makes it an effective

preservative.
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S. Autism-associated Metabolic and Genetic Abnormalities

Metabolic and genetic studies of autistic subjects provide a more complete view
of how thimerosal, as an environmental insult, causes autism. Some of the most
compelling information has only recently been obtained, and we are all indebted to the
ongoing work of Jill James, Jeff Bradstreet, Marvin Boris, Alan Goldblatt, Ted Page,
Gene Stubbs and others.

As described in a recent study by Dr. Jill James (12), the concentration of each of
the individual metabolites in the methionine cycle and the trans-sulfuration pathway
leading to glutathione synthesis is significantly abnormal in autistic children as compared
to normal controls (Table 2). Notably, methionine and SAM levels are low, consistent
with lower activity of methionine synthase. While a low HCY level might not be
expected, the elevated levels of both SAH adenosine indicate that HCY is being drawn
backwards toward SAH via the reversible activity of the enzyme SAH hydrolase. Thus an
elevated level of adenosine restricts the availability of HCY for both methionine (and

SAM) synthesis and for the formation of cysteine and glutathione.

Control Children Autistic Children p value
=33 n=20
Methionine (umol/L) 306+ 6.5 193197 0.001
SAM (nmol/L) 90.0+16.2 7581162 0.01
SAH (nmol/L) 20.1 143 26.1+54 0.001
Homocysteine (umol/L) 63+12 54% 09 0.01
Adenosine (umol/L) 028 +£0.16 0391019 0.05
Cysteine (pumol/L) 210+ 18.5 163 + 14.6 0.001
Total glutathione (umol/L) 79+18 41105 0.001
Oxidized Glutathione (nmol/L) 03101 055102 0.001
GSH/GSSG Ratio 255189 86+3.5 0.001

Table 2: Metabolites in the methionine cycle and transsulfuration pathway are abnormal in autism (data
from Dr. Jill James).
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The 20% lower levels of cysteine and 54% lower levels of glutathione in autistic
children will adversely affect their ability to detoxify and excrete heavy metals and
thimerosal. These two compounds directly bind inorganic and organic mercury and help
direct them to the kidneys for excretion. As a result, these toxic materials will reach a
higher free concentration in the bloodstream of autistic children, will have an increased
potential for transfer to tissue compartments such as the brain, and will remain in the
body for a significantly longer period of time, as compared to their counterparts who
have normal levels of cysteine and glutathione. These differences begin to define the
subpopulation of children who are more vulnerable to thimerosal and heavy metal
exposure.

Earlier metabolic and genetic studies provide clues to the cause of the increased
adenosine level in autism. Page and co-workers found 8 t010-fold higher activity of the
enzyme that makes adenosine (5'-nucleotidase) in subgroup of children (13), while
Stubbs and co-workers found that the enzyme that degrades adenosine (adenosine
deaminase) has lower activity in autistic subjects (14). Genetic studies have also shown
that a polymorphism in the adenosine deaminase that weakens the enzyme is more
common among autistic subjects (15). Impairment of adenosine deaminase, may result
from dysfunctional interactions with its binding partner, enzyme dipeptidyl peptidase IV.
As illustrated in Fig. 10, these metabolic defects can combine with thimerosal exposure
and other genetic risk factors to inhibit methylation and cause autism.

There is recent evidence that polymorphisms in genes for methionine synthase
and closely-related enzymes are another source of risk for autism. For example, there are

two well-characterized disabling polymorphisms in the methylenetetrahydrofolate



68

reductase (MTHFR) gene, the enzyme that makes methylfolate available to methionine
synthase, and these polymorphisms are more common in autism (16). MTHFR
polymorphisms reduce methylfolate levels, which slows the methylation of Cob(I) and
increases the probability that it will oxidize to Cob (II). As a consequence, MTHFR
polymorphisms increase methylcobalamin demand for the three-domain form of
methionine synthase. A disabling polymorphism in methionine synthase, in a location
that can affect the proportion of three- vs. four-domain enzyme forms, is reported to be
six~fold more prevalent in autistic children (17). Finally, a polymorphism in the enzyme
methionine synthase reductase, which assists in the rescue of cobalamin, may also be
more frequent in autism (18). While other polymorphisms remain to be discovered, these
examples serve as examples of genetic risks that characterize autistic children, making

them more sensitive to the toxic effect of thimerosal and more prone to develop autism.

{Glutathione
AMP

Cysteine
: 5'-NT3V Adenosine kinase

MET <«— (HCY ?%Adenosine

1 '\\ VAdenosine deaminase
Inosine
SAM —— 1SAH

Figure 10: Decreased activity of adenosine deaminase or increased activity of 3-nucleotidase (5'-NTase)
can increase adenosine levels, resulting in lower levels of HCY, cysteine and glutathione,
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6. Methylation-related Treatments for Autism

If impaired methylation is important in causing autism, metabolic interventions
that augment methylation should be effective treatments. More specifically, if
thimerosal’s inhibition of methylcobalamin synthesis is important in causing autism, then
the administration of methylcobalamin should significantly improve autism. Indeed, this
has proved to be the case. As first reported by Dr. James Neubrander (19), injections of
methylcobalamin, given once every three days, has brought about significant
improvement in approximately 80% of children with autism. While the degree of
improvement varies, a significant number of children have improved to the point that
they are no longer considered to be “on the autism spectrum”. Areas of particular
improvement include language, attention and social skills, which are hallmark symptoms
of autism. Within the next few months, the M.IN.D. Institute at the University of
California at Davis School of Medicine is slated to carry out a controlled study of
methylcobalamin effectiveness in autism.

Other methylation-promoting treatments are also proving helpful in autism. In the
metabolic study carried out by Dr. Jill James and colleagues (12), autistic subjects were
treated with folinic acid (leucovorin), a folic acid derivative that augments levels of 5-
methylTHF, along with betaine (trimethylglycine), which feeds methyl groups to the
folate pathway. These two agents normalized most of the abnormal metabolites listed in
Table 2, and this was accompanied by clinical improvement in autism symptoms.
Subsequent addition of methylcobalamin to this regimen brought about further

improvement.
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While encouraging, these metabolic interventions do not help many autistic
children, and there is a need for additional treatment approaches. Moreover, improving
methylation capacity is only one component of the multi-dimensional approach to
treating autism. Other clements such as a gluten-free/casein-free diet, chelation of heavy
metals and intensive behavioral therapy are also important. Additional metabolic
interventions, particularly interventions directed at normalizing adenosine metabolism
may prove fruitful. Clearly further research is needed, building upon the framework of
knowledge about how genetic and environmental factors can synergize to cause autism,
7. Conclusions

Autism is a neurological disorder caused by dysfunctional metabolic control over
methylation reactions, and thimerosal appears to be a precipitating causative factor in
many cases. The methionione cycle and the trans-sulfuration pathway leading to cysteine
and glutathione synthesis are abnormal in autism. Genetic polymorphisms, present in
only a small subpopulation, represent risk factors for autism. As illustrated in Fig. 11,
some of these genetic factors impair detoxification and clearance of heavy metals,
including thimerosal, and also impair the capacity for methylation. Delayed clearance of
thimerosal further impairs methylation, including both DNA methylation and dopamine-
stimulated phospholipid methylation, adversely affecting growth factor-directed
development and the capacity for attention, respectively. Autism can be treated, and some
of the most effective treatments, such as methylcobalamin, act by improving methylation.
This encouraging therapeutic development reinforces the conclusion that thimerosal does

indeed cause autism, and it does this by interfering with methylcobalamin synthesis. This
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molecular understanding should lead to new and improved treatments for autism and
should provide a scientifically sound basis for the removal of thimerosal from all

vaccines.

So...What causes autism?

Genetic Factors

Factors that affect the The ability to detoxify
capacity for methylation and excrete metals

TR

Environmental Exposure The Vaccine
To Heavy Metals age .
v Additive Thimerosal

Environmental Factors

Figure 11: Genetic and environmental factors combine to cause autism.
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Mr. BURTON. I want to ask you a question right now, but this
is pretty conclusive scientific evidence, in your opinion?

Mr. DETH. The combination of both molecular studies from our
lab and the results of blood measurements in autistic children and
the genetic profiles of autistic children showing the presence of ge-
netic risk factors in the same area, and the fact that treatments
directed toward this same area improved clinically autistic chil-
dren, in some cases making them non-autistic, seems to me, in my
personal and professional opinion, to be overwhelming evidence
that this is the area from which autism arises, and that
thimerosal’s insult to this area has produced the dramatic increase
in autism that we’ve observed.

Mr. BURTON. Thank you. I will have some more questions for
you.

Dr. Just.

STATEMENT OF MARCEL JUST, PH.D., PROFESSOR OF PSY-
CHOLOGY, D.O. HEBB CHAIR, CARNEGIE MELLON UNIVER-
SITY

Mr. JusT. Mr. Chairman, members of the subcommittee, it is
such a pleasure for me, Mr. Chairman and members of the sub-
committee, to be here today, because I think in trying to get at the
causes of autism, you have to know what the end state is, to under-
stand the nature of autism. It is after all something, a disease of
the brain.

And we, my colleagues and I at Carnegie Mellon, other univer-
sities, have with considerable Federal funding through NICHD and
the centers, the collaborative programs for excellence in autism
have been working on this for 5, 6, 7 years. I think we have some-
thing new to tell you today.

Let me show you, I want to start a little bit and tell you that
brain imaging science that has just taken off in the past 10 years
has given us a new view of how the brain works. One of the impor-
tant things bears on autism. You see pictures in Newsweek and
Time of some lit-up brain area. I have some of those, too. But real-
ly, that doesn’t tell the right story.

The story is that any kind of thinking, your listening to my sen-
tences right now, entails the use of a group of areas, a team of
areas in the brain working together, 10, 12, depending how you
count, say 5 to 20 areas of the brain, work together. It’s a team ef-
fort. That wasn’t very clear, but now with brain science, we do
know that is absolutely the case.

I want to say something about autism. As you know, it’s very
enigmatic. Here you have people who are sort of nice, decent and
smart people and yet you know that their thinking is somewhat
disordered. Many of us have seen the movie Rain Man, many peo-
ple have met people with autism. And it’s hard to put it together.

There’s an enigma. The fact that you know that there’s an over-
all kind of not adequately coping with the world and yet at the
same time being good at some specific tasks, some narrowly fo-
cused tasks. We wanted to look at this in brain imaging, and let
me tell you a sort of a microcosm, a little micro-world where this
is true, and it’s in the area of language.
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Do you know that people, high functioning people with autism do
pretty well at spelling bees? They can spell words better than aver-
age. They can read words better than average. At the same time,
they have more difficulty in understanding a complex sentence.
How do you put that together? They’re good at the pieces and not
good at the puzzle.

That’s what we went after, and we did a brain imaging study
that asked people, control participants and mainly adult people,
high functioning people, normal i.q. range. We gave them sentences
like the farmer was followed by the parent who was following,
they’re lying in an MRI scanner, they’re looking at a little screen,
they're reading on a little screen and they press buttons saying
whether it’s the farmer or the parent.

And while they’re doing this, through the magic of MRI, and par-
ticularly FMRI, we measure where the blood, where the oxygen in
their brain is flowing. We measure it on a second by second basis,
so we get a movie of the brain activity while they’re doing the sen-
tence comprehension.

Here’s the result. And it’s so interesting, I don’t want to get too
technical, but I have pictures of, I see my pointer isn’t showing up.
There are two areas lit up there. The one to the left is Broca’s area,
it’s in the front. It kind of does sentence processing. It’s a gross
oversimplification, but it does sentence processing. And the one to
the right behind is Wernicke’s area. And another oversimplification
is that it does word processing.

If you look at the brain activation in the autistic population,
that’s a group image up above, there’s relatively more activation in
the area on the right, Wernicke’s, in the word area, and relatively
less in the sentence area, compared to the control subjects down
below. For these sentences, the people with autism can work their
way through it by focusing on the individual words, working really
hard with the individual words.

But the way they differ from the control subjects is the control
subjects are putting the pieces together of the individual words to
make up the sentence in Broca’s area, by looking at the grammati-
cal relations between the words, the syntactic relations.

Now, I want to make a very important point here. I don’t think
that Broca’s area is broken, I don’t think it’s at fault. I don’t want
to point the finger at Broca’s area. I don’t think autism lives in one
place in the brain, certainly not in Broca’s area. I think it’s a neu-
ral systems disorder that’s caused by a lack of adequate commu-
nication among areas. How could the area that puts the pieces to-
gether put the pieces together if it doesn’t get adequate information
about the pieces?

So that’s just the first part of the story, the integrating area
works less well than the individual pieces area. So that’s one piece
of the puzzle.

Here’s another one. As we measure the activity in these various
areas, it’s not a photograph, it’s a movie. We measure the activity
every few seconds. We can see, we measure the activity in one
area, the activity in another area, we can see how well it’s syn-
chronized. Are the two areas marching to the same drum?

The finding is that the degree of synchronization is lower in the
people with autism. And you know, we’ve done this in lots of stud-
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ies, it’s a robust finding. I illustrated here in this graph, the upper
graph is from a person who has autism and the two lines show the
level of activity in the two brain areas. And the two areas you can
kind of see track each other decently.

But if you look at the person without autism down below, they
track each other much better. So there’s lower synchronization, just
the activity level is marching to the same drum in the case of peo-
ple without autism.

We measured one of the main white matter tracks in these peo-
ple. The corpus callosum is the main cable, so to speak, connecting
the left and the right hemisphere. And in general, it was smaller
in the people with autism. So think about it, the cable that pro-
vides the communication is smaller. That’s got to impact band-
width, how much information you can put through it per unit time.
That’s the third piece of the puzzle.

Differences in white matter. Now, I should say, we’re not the
leading laboratory in measurement of white matter. But there are
wonderful findings, I want to mention Dr. Martha Herbert, who
had a paper on this recently that precisely measured white matter
throughout the brain of people with autism, finding reliable and
systematic differences. But we focused here on the corpus callosum.

And one more, here’s the fourth piece of the puzzle, and I think
this for me nails it. The size of the relevant piece of the corpus
callosum, it’s called the posterior midbody, but don’t worry about
that, the size, the diameter of that area predicted how well we're
synchronized, the two brain regions that cable connected. That’s
the scatter plot here.

The smaller the posterior midbody was in these people with au-
tism, the worse was their synchronization. If you look at this plot,
I don’t have it here for the people without autism, there’s no rela-
tion, because the corpus callosum doesn’t constrain, doesn’t limit
how that synchronization goes.

Mr. BURTON. The one thing that we were interested in is the
mercury impact on these areas. You haven’t mentioned anything
about that. Is that a part of this?

Mr. JUST. I'm afraid not, Chairman Burton. This is an end stage,
if you’re going to look for causes, you need to have a precise de-
scription of the causes. I believe that this is a large step forward
in improving the precision of the description of autism, of what it
is, how it affects people.

Mr. BUrRTON. OK, that’s fine. We’ll get back to that in questions.
We'll maybe ask you questions about how these things correlate
with one another.

[The prepared statement of Mr. Just follows:]
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Written Testimony of
Marcel Just, Ph.D.,
Professor of Psychology, D.O. Hebb Chair,
Carnegie Mellon University
House Government Reform Subcommittee on Human Rights & Weliness
September 8, 2004

"Thank you for this opportunity to tell you about significant advances in understanding
the neural basis of this enigmatic and tragic disorder called autism. | come before you
with pride that an arm of my government is motivated by compassion to seek the
advances of medical science in understanding this disorder. | am going to describe
some of the new findings from my research center and others that together paint a
different picture of autism than the one we had even 10 years ago. With the help of
federal and private funding, significant new inroads have been made.

This statement is written in language that | hope every educated layman can
understand. It includes a little bit of technical information, but no more than the
information we have about how our cars or our computers work. We need to understand
how the brain works, and what it is that is disordered in autism. Armed with this
knowledge, we can see how to approach the problem of autism right now, in terms of
new types of therapies, and we can see how to target the next iteration of research so
that we can approach a cure.

1 am going to tell you my punch line right now. Autism doesn't live in one particular part
of the brain. Rather, it is a neural systems disorder. The disorder is the result of
underdevelopment of the connectivity among different brain areas. in modern computer
terms, the problem isn't with this microchip or that microchip, but with the network
connectivity among processing centers or chips.

This oversimplified metaphor goes a long way to explain the basic enigma of autism.
The metaphor explains how it is possible that intelligent people with autism can have
some well-developed skills, but can still be very unlike unaffected people in terms of
their thinking and interpersonal abilities, and still have considerable difficuity living an
independent life.

Here is a picture of the problem in microcosm. One of the areas in which people with
autism (at least those with IQ's in the normal range) do as weli as and sometimes better
than controls is in word reading. The perception of single words is enhanced. The
capacity to pronounce them, spell them, define them is superior to other children of their
age and 1Q. You may find children with autism or Asperger's syndrome competing
successfully in spelfing bees. Yet at the same time, if you ask people with autism to
foliow some complicated instructions e.g. comprehend a complex sentence, they do
worse than their control group. So the enigma is, how can people with autism be better
than average in word reading, but worse than average at understanding complicated
sentences?

That last question was one that we were able to answer with a brain imaging study. My
colleagues and |, particularly Dr. Nancy Minshew, tested a group of 17 adults with
autism who had iQ's in the normal range, and compared their brain activity with a group
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of matched controf subjects. The task we asked them to perform was to read a
sentence like "The farmer was foliowed by the parent” and then answer a question like
"Who was doing the following, the farmer or the parent?” They did this while they were
lying in an MRI scanner and reading the sentence on a projector screen in the scanner.
We measured their brain activity (using functional MR} literally measuring the oxygen
concentration in every part of their brain every 3 seconds. By seeing where the oxygen
was going, we can tell which parts of the brain are at work and how hard they are

working.

There were 4 absolutely fascinating and unexpected results, all converging on the same

new theory.

First, the autism group had less activation in Broca's
area (a sentence integration area, in the leftmost
oval) than the control group and more in Wernicke's
area {a word processing area, in the rightmost oval).
The people with autism are doing less integrative
thinking and are focusing more on the words in
isolation (Just et al., 2004).

Second, the brain activity was less synchronized

between various brain areas in the adults with autism,

For the control subjects, the activity in one brain area
went up and down at the same time as in another
brain area. The areas were more synchronized, or
better coordinated. The figure below shows that the
red and green lines (activity levels in two brain areas)
track each other considerably less well in the person
with autism as indicated by the r value.

Autistic Participant, r=0.31

es

% Signal Change

a8 ?

— Broca'e
tmuge Number -~ LDLPFG

Control, r=0.79

% Signal Change

30

s e Broca's
. image Number —— LDLPFC

a. Autism Group
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Third, one of the major fiber tracts in the brain connecting the left and right side of the
brain was slightly smaller in the people with autism. This fiber tract is called the corpus
callosum. It doesn't do any processing itself but it does connect the different brain areas
of the brain that do the processing. Martha Herbert and her colleagues (2004) have
reported similar abnormalities of the cabling (white matter) in autism. It is the white
matter of the brain that is thought to cause the brain in autism to grow too large in early
childhood at the time of onset of symptoms.

Fourth, the size of the corpus callosum was correlated with how synchronized the brain
areas in the left and right hemisphere were. The diameter of this cable -the corpus
callosum - was correlated with the amount of synchronization of the two brain areas that
it connected. The smaller it was, the lower the degree of synchronization. This upper

scatterplot shows the correlation, where functional
connectivity is the measure of synchronization. The A. Group with Autism (r = 0.62)
lower scatterplot shows that in the control group, which 04 .
had a larger corpus callosum, there was no relation
between the size of the cable portion and the amount
of synchronization.

e
0

Ali four of the above findings point to the same
conclusion: underconnectivity of brain areas in autism.

There is additional evidence which | have not shown
you to support this underconnectivity conclusion. For
example, the findings have been obtained not justin a 0.2
language task, but also in a problem-solving task, and I s 0 0 10
a social task, thus occurring in all three of the main Posterior midbody area (mm’)
symptom domains of autism The theory also predicts

Functional connectivity
{2}

that information transfer between brain regions will be B. Control group {r = -0.12)
reduced and a study requiring formation of a visual 1 .

image from a verbal description has demonstrated this 2 .

to prediction to be true. Also, the theory predicts S os

particular difficulty in multitasking in autism, even in g o .

cases where each of the two tasks can be performed 8 ¥, .

perfectly well by itself, but is much more poorly K] M .
performed than by controls in a multitasking situation 2 oz e 8
(Garcia-Villamisar et al., 2002). The reason that 5 [

difficulties are greater in multitasking is that executing * o8

two concurrent tasks requires an especially large s so 7 %0 110
amount of inter-area coordination, and Posterior midbody area (mm?)

underconnectivity makes such a multi-tasking much

more challenging.

The new findings aren't just scientific esoterica to be buried in a journal. They provide
the basis for developing new therapies that attempt fo minimize or overcome the
problems of underconnectivity. The new results also help set the sights for the next
round of research, to find out why brain connections aren’t developing normally, and
what genetic or pharmacological interventions might help remediate this problem.
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| came here to show you the scientific ledgers from our laboratories, not the financial
ledgers. But at the end of the day, both ledgers have to balance. The current level of
federal funding has enabled us to come this far, and now is the time to accelerate, not
to slow down., We are now more sure than ever that we are on the right road, and our
target is clearer. Federally supported research centers like the NICHD Collaborative
Programs of Excellence in Autism (CPEA's) as well as others are leading the charge.
Your continued and increasing support is essential to make this vital journey reach its
destination, to use the power of science and medicine in the service of innocent victims
of autism and their families. We also wish to express our tremendous appreciation of
the individuals who have participated in our studies. We wish to encourage others to do
so as the pace of progress is only as fast as the numbers of individuals who volunteer.
The importance of normal controls cannot be under-emphasized.

Thank you for your interest in this area of medical research science. With your help, we
can continue to make critical new advances in the field of autism research that will
change peoples’ lives.”
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Mr. BurTON. OK. Ms. Redwood.

STATEMENT OF LYN REDWOOD, R.N., MSN, PRESIDENT,
COALITION FOR SAFEMINDS

Ms. REDWOOD. Good morning, Chairman Burton and members of
the subcommittee. My name is Lyn Redwood. As president of the
Coalition for SafeMinds and parent of a child with mercury-induced
autism, I want to thank you on behalf of the entire autism commu-
nity for holding this important hearing today.

Given the prescribed time to take my comments, I am providing
a copy of the newly released report from SafeMinds entitled A Brief
Analysis of Recent Efforts in Mercury Medical Induced Neuro-
logical and Autism Spectrum Disorder, and ask that it along with
my full written testimony be entered into the hearing record.

Since the scientists present here will be testifying regarding their
research telling the connection between thimerosal and autism, I
have chosen to limit my oral testimony to the response of our Fed-
eral agencies to this issue.

How I came to this discussion, I'm here today because of my son
Will. These pictures show you a healthy, alert, happy, non-autistic
boy. This is my son after he received toxic levels of mercury, 125
times his allowable EPA exposures. He was just a shell of his
former self. I share this personal information with you to bring to
you the reality of Government policy. What we discuss here today
1s not just a theoretical risk, but actual injury.

It has been 5 years since the Public Health Service and the
American Academy of Pediatrics first announced that thimerosal
should be removed from vaccines. And at that time, taking the ap-
propriate position of caution, they announced to the public and
practitioners, “Because of any potential risk or concern the Public
Health Service, the American Academy of Pediatrics and vaccine
manufacturers agree that thimerosal-containing vaccines should be
removed as soon as possible.

This next slide, on the left is a picture of a boy from the 1930’s
who suffered from acrodynia, which was a form of mercury toxicity
resulting from exposure to mercury in teething powders. On the
right is my son after developing mercury toxicity.

In July 2000, when SafeMinds presented to the Government Re-
form Committee a paper, Autism: A Novel Form of Mercury Poison-
ing, publishing the evidence pointing to the synonymous nature of
the symptoms of mercury poisoning and autism spectrum disorders,
we could not have imagined that in 2004, thimerosal would still be
in vaccines and that the Government agencies tasked with protect-
ing the public would have failed to take aggressive action to get the
mercury out. We could not have imagined that the Department of
Health and Human Services would instead have focused their ener-
gies on avoiding the truth that’s before them, and in doing so, un-
dercut the public’s trust in vaccine programs, and continuing to put
babies at risk.

The first in a series of regulatory failures of our Government
agencies belongs to the Food and Drug Administration for failing
to remain open minded and objective about the possibility that vac-
cines might at times be harmful, and requiring valid scientific evi-
dence from manufacturers to prove safety of vaccines, their pre-
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servatives and adjutants. Over the course of 70 years since thimer-
osal was first introduced into the marketplace, FDA has repeatedly
failed to ask tough questions and require proof of safety, while al-
lowing its increased use in vaccines.

But worse than this initial series of failures is that which has oc-
curred since the July 1999 announcement. The Coalition for
SafeMinds asked the FDA to immediately conduct a recall and pro-
tect every child from potential mercury injury. The FDA denied
this request as they denied your request, Chairman Burton, citing
flheir fear that industry would sue because they had “no proof of

arm.”

Since then, two citizens’ petitions have also been submitted to
the FDA asking for recall and ban on thimerosal-containing vac-
cines, one by the National Vaccine Information Center in 2002 and
just recently another by the Coalition for Mercury-Free Drugs in
July 2004. These petitions seek to make the FDA enforce its own
regulations that unless a component of a drug has been proven safe
it must be removed. Neither of these petitions have been responded
to or acted upon at this time.

I and many of my medical colleagues remain astonished that we
even have to ask the FDA to stop allowing mercury to be injected
into babies. We've trusted that the FDA was doing its job and as-
suring the safety of all drugs and biologics it regulates, and that
trust has been proven under-served in this instance.

CDC failures are even more egregious. At every turn when the
CDC could have alerted the public and taken a strong stand
against the use of thimerosal, they instead have promoted flawed
epidemiological studies as proof that no evidence of harm has ex-
isted. If the uninformed public takes the statements on the CDC
Web site at face value, they could conclude that rigorous evalua-
tions have been conducted and that no risks are associated with
the use of thimerosal in vaccines. Nothing could be further from
the truth.

In July 2000, when you had the CDC before you, your committee,
they made no mention of their own research looking at the link be-
tween thimerosal and autism. SafeMinds obtained relevant docu-
mentation through a Freedom of Information Act request which
showed that by December 1999 the CDC knew thimerosal could be
linked to the increased incidence of neurodevelopmental disorders.

Using taxpayer resources and ready access to the vaccine safety
data link sets, CDC researcher Dr. Tom Verstraeten and his team
looked at the medical records of children in a number of HMOs to
see if there was any truth to the thimerosal autism hypothesis.
Their results were so striking and deserving that they would next
call for a private meeting away from the CDC complex and away
from the public eye to discuss. This is the now infamous
Simpsonwood meeting where Dr. Verstraeten presented his find-
ings to a closed group of CDC and HHS officials and selected out-
side experts, many of whom were academic scientists with close
ties to vaccine manufacturers.

The Simpsonwood meeting, ostensibly designed to be a careful re-
view of the CDC analysis on the impact of thimerosal-containing
vaccines on child development instead became a vehicle for making
numerous deliberate choices that took positive findings in a single
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direction toward insignificance. Between February 2000 and No-
vember 2003, Dr. Verstraeten and his supervisors at the National
Immunization Program produced four separate generations of an
analysis designed to assess the impact of vaccine mercury exposure
on neurodevelopmental disorders in children. With each generation,
elevated and statistically significant risks were reduced or elimi-
nated.

But before these four generations of study were produced,
Verstraeten conducted an earlier analysis of these issue in Novem-
ber and December 1999. He never prepared a formal report of the
work, but statistic tables obtained by SafeMinds in a FOIA request
not previously analyzed demonstrate large and statistically signifi-
cant mercury exposure effects that in many cases exceeded the
findings of their later reports.

The results of the generation zero analysis are striking and more
supportive of a causal relationship between vaccine mercury expo-
sures and childhood developmental disorders, especially autism,
than any other results reported later. The elevated risk of autism
for the highest exposure level of mercury at 1 month of age ranged
from 7.4 to 11.4 times the zero exposure level. This increased risk
level corresponds to a tenfold increase in autism rates seen since
vaccine mercury exposures increased starting in 1990.

It’s also interesting to note than in August 1999, with increasing
pressure for scientists and researchers to gain access to this data
base, a CDC employee, Dr. Chen, went to a meeting in Europe and
created an organization which he named the Brighton Collabora-
tion. The mission is to facilitate the development, evaluation and
dissemination of high quality information about safety of human
vaccines.

Their aim is to develop globally accepted and implemented stand-
ardized case definitions of adverse events following immunization.
While on the surface this may seem like a worthy cause, a number
of legitimate concerns need to be fully addressed, including how
CDC employees are gaining CDC funding for their outside activi-
ties. I have outlined some of these concerns in my written testi-
mony and ask for your assistance in gaining full disclosure from
CDC on these issues.

In 2001, the CDC contracted with the Institute of Medicine to
create an immunization safety review committee, in order to review
the scientific evidence regarding a number of vaccine injury
hypotheses, including the correlation between thimerosal-contain-
ing vaccines and the onset of neurodevelopmental disorders, includ-
ing autism. The IOM’s first report on thimerosal was issued in Oc-
tober 2001, and concluded that the evidence was inadequate to ei-
ther accept or reject this hypothesis.

But they went on to find the hypothesis biologically plausible and
called for a clear and scientifically sound path for research nec-
essary to find these answers. That path include epidemiology but
it also called for animal models, clinical, case study and other rel-
evant research in keeping with the tenets of good science. The com-
mittee went even further to recommend that infants, children and
pregnant women not be exposed to thimerosal-containing vaccines,
a recommendation that was not embraced by our Federal agencies.
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On May 18th, the Institute of Medicine Immunization Safety Re-
view Committee issued their final report, which found that the bio-
logical mechanisms presented to their committee, including
thimerosal’s ability to induce DNA damage and apoptosis in neu-
rons, disrupt methionine synthase pathways, a model of autism in-
duced with vaccine level exposure to thimerosal in an autoimmune
mouse, elevated levels of mercury in children with autism after
challenge with a chelating agent in comparison to controls, along
with data that children with autism are not able to effectively ex-
crete mercury were only theoretical at best. They concluded that
the body of epidemiological evidence favors a rejection of a causal
relationship between vaccine thimerosal exposure and autism.

A causal relationship between autism and vaccinations cannot be
proved or rejected based solely on the evidence from population-
based epidemiological studies. Epidemiological studies are by defi-
nition not designed to prove causality, they can only provide statis-
tical associations. Therefore, the committee’s conclusion that the
body of epidemiological evidence favors rejection of a causal rela-
tionship has no scientific meaning.

The committee admits in their report that population-based stud-
ies would not be able to detect sub-populations that could be ge-
netically more vulnerable to mercury at lower doses than normal.
By their own admission, an untested plausible biological expla-
nation for the causal association is the genetic susceptibility the-
011"y. thy was this not emphasized as a worthy hypothesis to ex-
plore?

Access to data is important, but access means nothing if you do
not have the resources to conduct research. The very reason tax-
payers support significant resources, $27 billion, to be provided by
the National Institutes of Health, is to conduct research free of in-
dustry or other outside influence, to get timely answers to impor-
tant health related questions. Since the mid 1980’s, we’ve seen the
epidemic increase in the rates of autism, yet NIH and other health
agencies have been slow to respond. Autism research in 1977 was
only $22 million. Although that’s increased over the last few years,
it remains woefully inadequate.

The NIH’s efforts to conduct and fund studies evaluating thimer-
osal have been at time misdirected and continue to be inadequate
given the severity and the potential risks associated with the dis-
covery in 1999 that 8,000 children a day were being exposed to po-
tentially dangerous levels of mercury. While the entire research
portfolio on autism spectrum disorders remains inadequate, the in-
vestment on thimerosal research is even more minuscule.

In previous hearings, HHS staff testified to you that they had
nominated thimerosal to the National Tox Program managed by
the NIH’s National Institute of Environmental Health Services.
But after more than 3 years of waiting, thimerosal has yet to hit
the radar screen of the National Tox Program. There are 31 chemi-
cals with a project leader assigned and a study designed, but thi-
merosal is not among them.

So is there scientific evidence to support a parent’s claim that re-
ceiving thimerosal-laden vaccines caused their children to become
ill1? Is there evidence to validate that the presence of mercury in
the bodies of young children who also happen to be autistic is of
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concern? To those who remain open minded, there is ample evi-
dence to support these concerns. When NIH has failed to fund
studies, the IOM asked for non-profit organizations, such as
SafeMinds to fund or supplement research at some of our country’s
most respected academic institutes.

While the NIH spends less than $59 per autistic child on re-
search, families are paying tens of thousands out of pocket for
therapeutic care for their thimerosal injured children. They have
been forced to devote energy and resources to raise money for re-
search from art auctions, dinners, tee-shirt sales for 5 years be-
cause NIH and HHS have chosen not to make this a priority.

The Office of Special Counsel, an independent investigative and
prosecutorial agency operates as a secure channel for disclosure of
whistleblower complaints and abuse of authority. I only point this
out to let you know right now the Office of Special Counsel is cur-
rently investigating the issues with thimerosal.

I know I've gone over time. I will cut through this real quickly
and go to Cautious Hope for California.

Mr. BURTON. You're talking about the bill that’s on Governor
Schwarzenegger’s desk?

Ms. REDWOOD. Yes, sir.

Mr. BURTON. Well, we’ll all be pushing to try to make sure that
he signs that. I've already got a call in to him.

If you could summarize, though.

Ms. REDWOOD. I am. I have just a quick few more notes. Al-
though the reduction of thimerosal in medical products, including
vaccines, has taken over 5 years to accomplish, we may be starting
to see some of the effects of this policy decision. According to infor-
mation released in July 2004 by the California State Department
of Developmental Services, California has experienced the first ever
9 month sustained reduction in the numbers of professionally diag-
nosed new cases of full syndrome autism being added to Califor-
nia’s developmental disability service system.

What makes this historic reduction in new cases of autism so im-
portant is that those children come from the birth cohort years of
1999 and 2000, which Dr. Egan mentioned earlier. These are the
years when serious efforts began to substantially reduce the
amount of mercury-containing thimerosal from vaccines.

Vaccine safety is an important public health issue. Concerns
voiced by parents, physicians and the scientific community regard-
ing vaccine safety must be addressed with thoughtful, complete and
unbiased investigations. I showed you pictures earlier of my son
Will. Unfortunately, his mercury-induced autism was not an iso-
lated incident. Last April, Unlocking Autism brought photos of au-
tistic children that spanned the length of three football fields on
the Capitol grounds. I must ask how many children were thimero-
sal injured because the FDA and CDC chose not to act aggressively
in 1999 and how many more are at risk because mercury continues
to remain in vaccines and other medical products.

Thank you.

[The prepared statement of Ms. Redwood follows:]
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Introduction

Good morning Chairman Burton and Members of the Subcommittee. My name is Lyn
Redwood. As President of the Coalition for SafeMinds, and the parent of an autistic child, 1
want to thank you on behalf of the entire thimerosal-induced autism community for holding this
important hearing today.

Given the prescribed time to make my comments, I am providing a copy of a newly released
report from SafeMinds entitled “A Brief Analysis of Recent Efforts in Medical Mercury Induced
Neurological and Autism Spectrum Disorders.” 1 ask that it be entered into the hearing record
today.

It has been five years since the Public Health Service (PHS) and the American Academy of
Pediatrics {AAP) first announced that thimerosal should be removed from vaccines. At that
time, taking the appropriate position of caution, the PHS and AAP announced to the public and
practitioners:

*...because any potential risk is of concern, the Public Health Service (PHS), the American
Academy of Pediatrics (AAP), and vaccine manufacturers agree that thimerosal-containing
vaccines should be removed as soon as possible.”

In July 2000 when SafeMinds presented to the Government Reform Committee the paper,
Autism a Novel Form of Mercury Poisoning, publishing the evidence pointing to the synonymous
nature of the symptoms of mercury poisoning and autism spectrum disorders, we could not have
imagined that in 2004 thimerosal would still be in vaccines and that the government agencies
tasked with protecting the public would have failed to take aggressive action to get the mercury
out and protect our nation’s children. We could not have imagined that they would, instead,
have focused their energies on avoiding or hiding the truth that is before them, and in doing so
undercut the public’s trust while continuing to put babies at risk for mercury injury.

Government and Regulatory Failures Abound

Food and Drug Administration

The first in a series of regulatory failures of our government agencies belongs to the Food and
Drug Administration (FDA) for failing to remain open minded and objective about the
possibility that vaccines might at times be harmful and requiring valid scientific evidence from
manufacturers to prove safety of vaccines, their preservatives and adjuvants. Over the course of
seventy vears since Thimerosal was first introduced into the marketplace, FDA has repeatedly
failed to ask the tough questions and to require proof of safety while allowing its increased use in
vaccines. Federal regulations provide review procedures for biological products, including
vaccines, and submission of animal safety data for the finished biological product. One must ask
why Thimerosal, destined for childhood vaccines, was allowed to bypass toxicological testing,
the bedrock of pharmaceutical development. FDA openly admits that original safety data
submitted in the 1930°s where Thimerosal was administered to adult rats, mice, dogs and guinea
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pigs, no histopathology on the brain was reported. Only one study in humans was received where
Thimerosal was used as an experimental agent to treat meningitis.

“The earliest published report of thimerosal use in humans was published in 1931 (Powell and
Jamieson 1931). In this report, 22 individuals received 1% solution of thimerosal intravenously
Jfor unspecified therapeutic reasons. Subjects received up to 26 milligrams thimerosal/kg (1
milligram equals 1,000 micrograms) with no reported toxic effects, although 2 subjects
demonstrated phlebitis or sloughing of skin after local infiltration. Of note, this study was not
specifically designed to examine toxicity; 7 of 22 subjects were observed for only one day, the
specific clinical assessments were not described, and no laboratory studies were reported.™

Although those who received this experimental treatment suffered high mortality and morbidity,
these poor outcomes were attributed to the severity of the disease and not to Thimerosal. From
these initial investigations Thimerosal was assumed “safe” by FDA and its use was
“grandfathered” without further toxicity testing required.

In the early 1980°s concerns regarding Thimerosal arose and an expert panel was convened by
FDA to review its use in topical over the counter products. The panel reported in 1982 that
Thimerosal was “toxic, caused cell damage, was not effective in killing bacteria or halting their
replication” and that Thimerosal is “not generally recognized as being safe or effective™. It was
not until 16 years later in 1998 that the FDA issued the final rule that required Thimerosal to be
removed from OTC products. FDA gave the industry 16 years to phase out thimerosal’s presence
in OTC Products. However, the FDA has not fully enforced this rule as thimerosal products can
still be found on the shelves in some pharmacies.

Even with heightened awareness within FDA that the use of thimerosal was questionable, the
Center for Biologic Evaluation and Research (CBER) at FDA appears to have been asleep at the
switch. For two decades after thimerosal safety was called into question within the agency,
CBER didn’t look to ban its use, rather they encouraged its increase use. On their own website
the FDA states the one human study used to gain FDA approval for Thimerosal had limitations.

But worse than this initial series of failures, is that which has occurred since the July 1999
announcement. The Coalition for SafeMinds asked the FDA to immediately conduct a recall and
protect every child from the potential of mercury-injury. The FDA denied this request, as they
denied yours Chairman Burton, citing their fear industry would sue because the FDA had no
‘proof of harm’. Two additional citizen’s petitions have been submitted to the FDA asking for a
recall and ban of thimerosal-containing vaccines - one by the National Vaccine Information
Center’ in January 2002 and another by the Coalition for Mercury Free Medicine in July 2004.
Convinced that the FDA is abdicating its responsibility to protect our population from the
neurotoxin mercury, still present in excess of EPA safety limits in vaccines and other drugs to
which the unborn and newbom are routinely exposed without informed consent, the Coalition for
Mercury-Free Drugs (CoMeD) filed FDA Citizen Petition 2004P-0349, seeking to make this

! hitp://www.fda.gov/cber/vaccine/thimerosal htm#t1

% 1982 Vol 47, No. 2 Federal Register

? hitp://www.fda.gov/ohrms/dockets/CITPETS/02citpet.doc

* hitp://www.fda.gov/ohrms/dockets/dailys/04/aug04/080404/04p-0349-cp00001 -01-vol 1.pdf
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agency enforce its own regulations that, unless a component of a drug has been proven safe, it
must be removed.” This petition, which asserts this unwarranted and uninformed exposure to a
known neurotoxin is a violation of the Constitutional Right of Bodily Integrity, is accompanied
by 1000 pages of epidemiological and clinical research demonstrating a causal association
between mercury exposure and neurodevelopmental disorders, including autism. Neither petition
has been responded to or acted upon.

The truth is that even before the 1999 announcement, FDA had over the preceding decade
received early warnings they chose to ignore. Between 1990 and 1998 the FDA received 47
adverse events reported through the Vaccine Adverse Events Reporting System (VAERS)
regarding mercury or thimerosal. From 1998 to July 2000 another 15 reports were received.
These ‘red flags’ were ignored.

Since 1990, FDA’s CBER has funded 31 studies with its own scientists evaluating thimerosal,
yet none of those studies appear to have been about toxicity, rather they have been studies to
understand and enhance stability, analysis of total mercurial content, and other studies one
conducts on materials whose use you want to promote. Resources they could have used to
conduct the much needed pharmacokinetic studies, determining toxicity and maximum safe
exposure levels, were not conducted (or have not been made available to the public if they have
been done). Rather staff time and limited FDA research resources have done the work of
industry in looking to make thimerosal more widely used.®

The FDA has failed the American public by ignoring its own data and the published data of
numerous respected academic institutions showing that thimerosal is highly allergic to a
significant portion of the population and that it does indeed harm the brain. Just a simple
Medline search reveals hundreds of peer reviewed articles which document the toxicity of
Thimerosal, including severe morbidity and mortality from high level exposure. They have
repeatedly failed the public by putting the profits and preferences of industry above the safety of
children.

1, and many of my medical colleagues, remain astonished that we even have to ask the FDA to
stop allowing mercury to be injected into babies. We have trusted that the FDA was doing its
job and assuring the safety of all of the drugs and biologics it regulates and that trust has been
proven undeserved in this instance, Mercury in all of its forms is a known toxin. The unbormn,
the newborn, and the very young are particularly susceptible to brain injury from exposure, yet
the FDA approved the use of Thimerosal to be administered in Rho-D immune globulin products
injected into pregnant (and nursing) women with Rh-negative blood. They also approved the use
of Hepatitis B vaccine with mercury to be given to babies within hours of birth. They approved
DTaP, Hep B, Hib, Hep A, and the flu vaccine for use in infants and young children with the
mercury-based preservative thimerosal.

® (See the Federal Food, Drug, and Cosmetic Act, 21 U.S.C. 355(e)(3), and 21 C.F.R 10.30)

¢ Information gleaned from CRISP (Computer Retrieval of Information on Scientific Projects) is a searchable
database of federally funded biomedical research projects conducted at universities, hospitals, and other research
institutions and noted in Appendix D of “A Brief Analysis of Recent Efforts in Medical Mercury Induced
Neurological and Autism Spectrum Disorders.”
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When faced with the facts that children in the first six months of life were receiving excessive
levels of mercury through vaccines, the FDA has chosen to allow industry to determine its phase
out period rather than to give them hard deadlines or refuse to allow its continued use at all.

Centers for Disease Control and Prevention

The CDC’s failures are even more egregious. At every turn, when the CDC could have alerted
the public and taken a strong stand against the use of thimerosal, they have chosen instead to
promote flawed epidemiology studies as proof that no evidence of harm existed. If the
uninformed public takes the statements on the CDC’s website at face value, they could conclude
that rigorous evaluations have been conducted and that no risks are associated with the use of
thimerosal vaccines. Nothing could be further from the truth.

In July 2000 when you had the CDC before your Committee they made no mention of their own
research looking at the thimerosal link. SafeMinds obtained relevant documentation through a
Freedom of Information Act request that showed by December 1999 the CDC knew thimerosal
could be linked to the increased incidence of neurodevelopmental disorders.

Using taxpayer resources, and access to the Vaccine Safety Datalink datasets, CDC research
fellow Dr. Thomas Verstracten and his team looked at the medical records of children in a
number of HMOs to see if there was any truth to the thimerosal-autism hypothesis that had been
proffered. Between February 2000 and November 2003 Dr. Verstraeten and his supervisors at
the National Immunization Program produced four separate generations of an analysis designed
to assess the impact of vaccine mercury exposures on neurodevelopmental disorders in children.
With each generation, elevated and statistically significant risks were reduced and/or eliminated.

But before these four generations of reports were produced, Verstracten conducted an earlier
analysis of these issues in November and December of 1999. He never prepared a formal report
on this work, but statistical tables obtained by Safe Minds in a FOIA request (and not previously
analyzed) demonstrate large and statistically significant mercury exposure effects that in many
cases exceeded the findings of the later reports.

These “Generation Zero” analyses followed a straightforward methodology that was relatively
unaffected by biases applied later and was considerably more sensitive with respect to detecting
mercury exposure effects than the later reports. Most notably, these initial analyses compared
disease risk in the highest exposure population groups to disease risk in zero exposure population
groups. In addition, the target study population had not yet been subject to numerous exclusions
and adjustments applied later, the cumulative effect of which was to reduce the reported impact
of mercury exposure on children’s health outcomes.

The results of the Generation Zero analyses are striking and more supportive of a causal
relationship between vaccine mercury exposure and childhood developmental disorders
(especially autism) than any of the results reported later
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¢ Relative risks of autism, ADD, sleep disorders and speech/language delay were
consistently elevated relative to other disorders and frequently significant. Disease risk
for the high exposure groups ranged from lows of 1.5 to 2 times to as high as 11 times the
disease risk of the zero exposure group.

e Many other outcomes showed no consistent effect, while a few appeared to show a
protective effect from vaccine mercury exposure (most likely children with these
diagnoses were immunized later).

e The strongest effect was for the highest levels of mercury exposure at the earliest time of
exposure, consistent with the idea that infant brain development is most sensitive to the
carliest exposures.

e The elevated risk of autism for the highest exposure levels at one month ranged from 7.6
to 11.4 times the zero exposure level. This significant increased risk level corresponds to
the tenfold increase in autism rates seen since vaccine mercury exposures increase
starting in 1990.

The difference in these results in comparison to the later reports reveal a number of
methodological choices that may have been powerful sources of bias in later generations of the
analysis, including the exclusion of children with less than two polio vaccines. These children
would have been most reliably in the zero exposure group, whereas children with two polio
vaccines and also with low reported mercury exposure would be more likely to have exposure
reporting errors and the elimination of zero exposure categories in general as the referent
category for risk assessment as well as the reduction in the measured exposure in the highest
category.

Even with alteration in the inclusion criteria the strong dose dependant associations between
thimerosal exposure and several adverse neurological outcomes remained as described in an
email from Dr. Verstraeten to his colleagues December 17, 1999 titled “It just won't go away”
where Dr. Verstraeten informs the team of investigators that “these neurological outcomes are
very much related (odds of having one when also having the other go from 20 to 100!) As you
see some of the RR’s increase over the categories and I haven’t yet found an alternative
explanation.”

Their results were so striking and disturbing that the CDC would next call a private meeting
away from the CDC complex and away from the public eye to discuss. At the now infamous
“Simpsonwood Meeting” Dr. Verstraeten presented his findings to a closed group of CDC and
HHS officials and selected outside experts many of whom were academic scientists with very
close ties to vaccine manufacturers, This Committee, SafeMinds, and other vaccine injury
advocacy organizations were not invited or even informed about this event; however,
representatives from all five major vaccine manufacturers were present. Here, the beginning of a
great injury to the public’s trust in our nation’s immunization programs would be crafted.

The Simpsonwood meeting, ostensibly designed to be a careful review of a CDC analysis on the
impact of thimerosal-containing vaccines on child development, instead became a vehicle for
making numerous deliberate choices that took positive findings in a single direction, towards
insignificance. Recommendations made by CDC consultants reveal an active interest in
suppressing the signal in any way possible and widespread interest in concealing the information.
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This meeting provides evidence of the ways in which data can be manipulated in complex
epidemiological analyses. Any population based epidemiological analysis involves numerous
subtle choices with respect to study design and reporting which allow supervisors of such
population based studies wide discretion in the resuits they choose to report, depending on
whether they are interested in reporting a positive or negative finding. In their words and actions
described below, CDC and NIP employees demonstrated clear biases against reporting positive
results.

Dr. Rhodes made arguments to exclude the lowest exposure cases, claiming that the fact that
their exposures were low suggested family behavior that made them unusual. The low rate of
outcomes in this group of children, of course, added significance. Dr. Rhodes: Page 104: “I am
not advocating totally throwing them [the low mercury exposure group] 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 [micrograms of exposure, i.c., the middle exposure group],
then in a sense we really don’t need them.”

He made arguments to exclude some cases that had unusually high exposures and outcomes at
the same time. Any high exposure, high outcome group would support the signal. Dr. Rhodes:
Page 105: “The other thing that happens at NCK is that even a year or two years after the policy
change has been made and all kids are supposedly receiving the combination, there is an odd,
small group of kids that supposedly receives separate DTP and Hib (note: with more thimerosal)
and an unusually high percentage of those kids are outcomes...For example, if 1,500 kids were
receiving one vaccine combination in that month of birth and 20 were receiving some other, |
have removed the 20 completely from the analyses.”

He made arguments to include non-comparable cases, all of which would serve to add “noise”
that could obscure the signal. Dr Rhodes: Page 107: “Now [ take all those kids that Tom has
excluded based on prematurity exclusion codes and throw them in. At one month I think there is
some argument that is overdoing it. Throwing them all back in. I think there is a clear argument
that is going too far, but that further brings things down. So you can push, I can pull. But there
has been substantial movement from this very highly significant result down to a fairly marginal
result.”

An official from the WHO suggests that there could be no value in examining the question
regardless of the findings.

Dr. Clements: Page 247: “I am really concerned that we have taken off like a boat going down
one arm of the mangrove swamp at high speed, when in fact there was not enough discussion
really early on about which way the boat should go at all. And I really want to risk offending
everyone in the room by saying that perhaps this study should not have been done at all, because
the outcome of it could have, to some extent, been predicted, and we have all reached this point
now where we are left hanging, even though I hear the majority of consultants say to the Board
that they are not convinced there is a causality direct link between Thimerosal and various
neurclogical outcomes. I know how we handle it from here is extremely problematic.”
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At the conclusion of the meeting a senior official of the National Immunization Program asks
that the analysis remain secret. Dr. Bernier: Page 113: “We have asked you to keep this
information confidential. We do have a plan for discussing these data at the upcoming meeting
of the Advisory Committee on Immunization Practices on June 21 and June 22. At that time
CDC plans to make a public release of this information, so [ think it would serve all of our
interests 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 protected environment. So we are
asking people who have a great job protecting this information up until now, to continue to do
that until the time of the ACIP meeting. So to basically consider this embargoed information.
That would help all of us to use the machinery that we have in place for considering these data
and for arriving at policy recommendations.”

Rather than take swift and aggressive measures to eliminate all exposures to thimerosal in
children, the CDC delayed the publication of the data for years while conducting additional
evaluations of the data. These career HHS officials in the highest positions of authority in
vaccine programs, charged with protecting the public from harm, crafted and implemented a
strategy that included suppressing their own findings of harm; and would re-run the data and re-
write the study until all statistically significant correlations between thimerosal and neurological
injury were wiped away. Their final conclusions, the message they would proclaim to the public
was that no harm was found with the use of thimerosal in babies.

Subsequent attempts for independent review of the VSD data have been met with numerous
obstacles. One completed study by Geier and Geier,” corroborated Verstraeten et al’s initial
suspicion of an apparent epidemiological link between Thimerosal and neurodevelopmental
disorders, including autism. Unfortunately, since, and some suspect due to, the Geier’s efforts,
HHS and CDC have placed near impenetrable restrictions on access and study types related to
VSD data, and such studies are no longer available for replication. This pattern of behavior
constitutes malfeasance and should not be permitted to stand. It is time to remove the parties
involved from their role in vaccine safety assessment and to subject the VSD data base to open
and independent review.,

Another area of concern regarding the CDC’s lack of independence and objectivity in vaccine
safety was brought to the attention of Congressman Weldon’s office by Lujene Clark, President
of NoMercury.org and Safe Minds. Each group has looked into this issue and been very
concerned. In the Fall of 1999, just a few months after the joint statement calling for the removal
of Thimerosal from childhood vaccines, a high-ranking CDC employee, Dr. Bob Chen, attended
a meeting in Brighton, England created an the “Brighton Collaboration™ in collaboration with
four of his vaccine colleagues, one of whom is an employee of Aventis Pasteur. The Brighton
Collaboration’s stated mission is “to facilitate the development, evaluation, and dissemination of
high quality information about the safety of human vaccines.” Their aim is to ‘To develop

7 Nuerodevelopmental Disorders after Thimerosal-Containing Vaccines: A Brief Communication, Geier and Geier,
Experimental Biology and Medicine, 2003

& “The Brighton Collaboration was founded by Robert Chen, Harald Heijbel, Tom Jefferson, Ulrich Heininger, and
Elisabeth Loupi in 1999 at a meeting in Brighton, England. It was officially launched in autumn 2000. The
Collaboration consists of volunteers from patient care, public health, scientific, pharmaceutical, regulatory and
professional organizations coming from developed and developing countries.” www brightoncollaboration.org
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globally accepted and implemented standardized case definitions of Adverse Events Following
Immunization.’

While on the surface this may seem like a worthy cause, a number of legitimate concerns need to
be fully addressed.

1. Are the CDC and its employees suborning their duties to a non-US non-governmental
body?

2. The CDC (and WHO) began funding the Brighton Collaboration in 1999°, before it
was even legally formed. What process for approval did Dr. Chen go through to
obtain this funding? How is Dr. Chen, a recognized leader in CDC’s vaccine safety
responsibilities allowed to form and lead a non-profit with direct correlations to his
government duties? How did a CDC employee gain funding from the CDC for his
outside activity? The Brighton website cites a salary structure for its leadership
which begs the question, “Do Dr. Chen or other HHS employees receive double
salaries?”

3. How much funding has the CDC (and WHO) provided each year since 19997 Who
specifically within CDC and HHS approved this funding?

4. Brighton Collaboration now has offices at the CDC complex in Atlanta. Its
employees appear to also be employees of the CDC? How is this possible?
5. The CDC Foundation, another non-government, not for profit, formed for the benefit

to the CDC is raising money to funnel to Brighton. What process did these entities
traverse to be afforded these privileges at CDC?

6. Since the Brighton Collaboration is a private vs. government entity, was one of the
purposes of this organization to keep valuable vaccine safety data outside of public
scrutiny?

SafeMinds after consulting with Nomercury.org submitted these and other questions to the
Director of the CDC earlier this year and provided a copy to your office as well. Dr. Gerberding
provided a response that indicates that she has not been fully and accurately informed on this
matter. We are following up with a letter to point out the discrepancies in her responses. In the
years since you first pointed out conflicts of interest, and in this year when the public first
learned of the hundreds HHS employees that have financial ties to industry, getting this
information out in the public is critical. I am providing you a copy of all of these letters and ask
your assistance in getting the truth before the public.

Brighton is very troubling to parents who have cases before the Vaccine Injury Compensation
Program for a number of reasons:

® “It obtained its first funding in 1999. The Brighton Collaboration is presently supported by the Centers for Disease
Control and Prevention (CDC) and the World Health Organization {WHO). From 2000 unti} 2003, the Collaboration
also received funding through the European Research Program for Improved Vaccine Safety Surveillance
(EUSAFEVAC). In December 2003, the Brighton Collaboration Foundation was established by the University
Children's Hospital Basel, Switzerland. The purpose of the Foundation is to protect and preserve public health by
promoting immunization safety. The Foundation promotes the development and availability, of globally accepted,
high quality scientific standards for research on and cc ication of i ization safety. The Foundation may
also conduct immunization safety research itself or support such research projects,” www.brightoncollaboration.org
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1. Rumors abound that Brighton staff and ‘volunteers’ are being afforded access to the
Vaccine Safety Datalink and other internal data when outside researchers are blocked.
2. Brighton while being promoted as ‘independent’ is actually a marriage of CDC/FDA

employees and pharmaceutical representatives who are coming together to define
what constitutes a vaccine adverse event and thus promote those definitions
worldwide. One statement on their website states their intention to restrict doctors
from reporting adverse events to vaccines that occur more than 48 hours after the
delivery of a vaccine.

3. Because information developed and promoted by this entity will be supported by
CDC and other government entities, the special masters within the Vaccine Injury
Compensation Program will likely accept their findings without question and thus, as
was the case with redefining what constitutes encephalopathy, families with vaccine
injured children will not receive compensation in this program.

4. From a different but equally important view, the international community is being
drawn in to this and may feel compelled to ‘volunteer’ their time and resources in
order to stay in good graces with the CDC and WHO.

Given these actions, which the community is just this year learning about, combined with CDC’s
handling of the Vaccine Safety Link data, we see not only failure, but intentional actions to hide
the truth.

On a good note, on August 30, 2004 CDC approved a research-funding request from SafeMinds
to investigate mechanisms of thimerosal toxicity. This funding will go to further research efforts
of Dr. Hornig at Columbia University and Dr. James at the University of Arkansas. We applaud
this award and appreciate the opportunity to further this important research. We also hope this is
a potential harbinger of a redirection of CDC tone and focus in this discussion. While every
research dollar is appreciated, it is still a vastly under-funded area.

Institute of Medicine

In 2001, the CDC and its Office of the National Immunization Program (NIP), contracted with
the Institute of Medicine to create the Immunization Safety Review Committee in order the
scientific evidence regarding a number of vaccine injury hypothesis including the correlation
between reception of Thimerosal containing vaccines and the onset of neurodevelopmental
disorders including autism.

The IOM’s first report on Thimerosal was issued in October of 2001 and addressed the question
if exposure to thimerosal containing vaccines could be associated with adverse
neurodevelopmental disorders. The committee concluded that the evidence was inadequate to
either accept or reject this hypothesis but went on to find the hypothesis “biologically plausible”
and called for a clear and scientifically sound path for the requisite research necessary to finding
the answers. That path included epidemiology, but also called for animal model, clinical, case
study and other relevant research in keeping with the tenets of good science. The committee
went even further to recommend that infants, children and pregnant women should not be
exposed to thimerosal containing vaccines. This recommendation was not embraced by our
Federal agencies.
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Although the committee had issued a previous report on thimerosal in 2001, at the request of
CDC, the committee was again called to review the issue in advance of causation hearings
scheduled for later in the year. Unfortunately, at the time of the hearing, there was little
additional science available for review, outside of population based epidemiological studies. In
stating the charge to the committee, CDC chose to focus the investigation on autism alone
instead of a broad range of adverse neurological outcomes previously considered as well as to
place an emphasis on epidemiological investigations. Rather than reprimand the agency for its
failures to adequately address the research recommendations in the 2001 report, the JOM would
(1) accept a narrowing of their inquiry to autism alone and (2) would base its final conclusions
on epidemiological research proven to be flawed.

On May 18" the Institute of Medicine’s Immunization Safety Review Committee issued their
final report which found that the biological mechanisms presented to the committee, including
thimerosal’s ability to induce DNA damage apopotosis in neurons, disrupt methionine synthase
pathways, a model of autism induced with vaccine level exposure to thimerosal in an
autoimmune mouse, elevated levels of mercury in children with autism after challenge with a
chelating agent in comparison to controls, along with data that children with autism are not able
to effectively excrete mercury theoretical at best. They concluded that the body of
epidemiological evidence favors a rejection of a causal relationship between vaccine thimerosal
exposure and autism.

A causal relationship between autism and vaccinations cannot be proved or rejected based solely
on evidence from population-based epidemiologic studies. Epidemiological studies, by
definition, are not designed to prove causality; they can only provide only statistical associations.
Therefore, the committee’s conclusion that the “body of epidemiologic evidence favors rejection
of a causal relationship...” has no scientific meaning.

The committee admits in their report that population-based studies would not be able to detect
subpopulations that could be genetically more vulnerable to mercury at lower doses than normal.
The majority of children without the genetic susceptibility would simply “dilute out” the
minority of susceptible children. “The committee recognizes that this line of reasoning as a
theoretical explanation for the data presented in this report ...” (i.e., their conclusion of no
association). The whole concept of identifying a direct causal relationship between vaccinations
and autism may be impossible by definition — so the conclusion of “no association” would be
inevitable and unavoidable. The mercury exposure is at best a “trigger” not the gun.

The conclusion that the available biological hypotheses for a causal relationship between autism
and mercury “lack supporting evidence and are theoretical only” offers no justification for
discouraging further research along these lines of investigation. All scientific hypotheses are
“theoretical” by definition. By their own admission in the report, an untested and plausible
biologic explanation for a causal association is the genetic susceptibility theory— the one theory
that could explain their inability to detect an association in their population-based approach.
Why was this not emphasized as a worthy hypothesis to explore?
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The CDC’s National Immunization program (NIP) has once again turned to the IOM for
assistance. Just last month the first meeting of a panel was conducted to look at if and how to
make the VSD information available to outside investigators and whether or not the CDC should
make ‘preliminary’ data available. Dr. Bob Chen, who takes credit for creating the VSD
program, was noticeably absent from this public meeting. How can the IOM be expected to do
its job, if the CDC does not bring before the Committee to answer questions, those directly
responsibility for these activities?

1 would like to bring to your attention that one CDC employee in presenting information to this
panel made grossly inaccurate statements in an attempt to excuse the lack of a well designed and
executed program for outside research access. Dr. Roger Bernier, who has been before this
committee, indicated that the CDC ‘rushed’ to put together the VSD sharing program (under
Congressional pressure) when in fact the agency had a decade to develop a program, and after
your intervention still took two years to design what has turned out to be a cumbersome sharing
program. His statements were so blatantly false that another CDC staff person intervened to
clarify and a former member of your staff further corrected the record during public comment.

SafeMinds joined a number of other organizations in calling upon the 1OM panel to push for
transparency and open access. We remain cautious and hopeful.

Funding Deficits at the National Institutes of Health

Access to data is important, but access means nothing if you do not have the resources to conduct
research. The very reason taxpayers support significant resources ($27 billion) be provided to
the National Institutes of Health (NIH) is to conduct research, free of industry or other outside
influence, to get timely answers to important health related questions.

Since the mid-1980s we have seen epidemic increases in the rates of autism, yet the NIH and
other health agencies have been slow to respond.

In 1997 the NIH was investing only $22 million on autism research. This covered therapeutic
interventions, genetic research, and everything in between, That research investment has
increased five-fold but remains woefully inadequate:

NIH Funding of Autism Research

Fiscal Year: 1999 2000 2001 2002 2003 2004 2005(estimated)
Funding (in millions): 40 52 56 65 93 96 99

The NIH’s efforts to conduct and fund studies evaluating Thimerosal have been at times
misdirected and continue to be inadequate given the severity of the potential risk associated with
the discovery in 1999 that 8,000 children a day were being exposed to potentially dangerous
levels of mercury. This premier $27 Billion biomedical institution comprised of 27 Institutes
and Centers has to date failed to provide evidence to confirm that they have made this matter a
priority or that they remain open-minded about the potential that thimerosal in vaccines may be
linked to a novel form of autism ~ mercury-induced autism spectrum disorders. As the bastion
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for high quality research, the one study the NIH’s National Institute of Allergy and Infectious
Diseases (NIAID) notes on in their May 2004 FAQ Public Page on NIAID-funded studies on the
subject is the Rochester Study'® as proof that thimerosal in vaccines is not linked to autism. In
this investigation Pichichero measured blood levels of mercury in infants after exposure to
thimerosal-containing vaccines.

There were a number of limitations in this investigation including a small sample size. Although
the overall sample size was stated as 61 infants, there were only 33 exposed children who were
used for the blood mercury assessment upon which the safety conclusions were made. One
major shortcoming of a small sample size is the low chance of including infants who are
especially sensitive to mercury's effects, or who may have detoxification difficulties. We know
from the mercury literature that there is wide variability in the population in regard to mercury
sensitivity and clearance. Since vaccines are given to virtually all infants, even if 1% retained
mercury to a much greater degree than the "norm", this would represent a large number of
injured children. The small sample size means that the study lacks sufficient power to establish
safety claims. The sample was not randomly drawn, but was a convenience sample, and therefore
not representative of all infants in terms of health status, socio-economic status, ethnicity, and
other potentially important factors. The dose of mercury that the infants received was also much
lower than what infants received during the 1990’s. Blood levels for mercury were obtained days
and often times weeks after the vaccine exposure. Given that the half-life of ethylmercury
appears to be 6-7 days, virtually all, if not all, blood draws missed the peak blood concentrations
of mercury. It is impossible to state what the peak values are if they were not measured. It is also
impossible to calculate average blood concentrations unless peak concentrations are measured.

In spite of these limitations Pichichero makes the sweeping statement that "This study gives
comforting reassurance about the safety of ethyl mercury as a preservative in childhood
vaccines.” The design and results of the study do not support these statements. In fact, the
results suggest that thimerosal exposure from vaccines may have caused neurological damage in
some children. Safe Minds questions the objectivity of the study authors, due to their ties to
vaccine manufacturers, which may have resulted in a biased study design and biased
interpretation of the results. Pichichero has an acknowledged financial tie to Eli Lilly, the
developer of thimerosal and the main target of thimerosal litigation. He has also claimed
financial ties to a number of vaccine manufacturers, including manufacturers of thimerosak
containing vaccines.

In the Pichichero study, there is one infant blood level out of the 17 2-month old blood samples
(12%), which was 20.55 nMoV/L, or 4.1 ppb. This infant had its blood drawn five days after the
exposure and had received just 37.5 mcg/Hg. According to a letter Lancet the following month
written by Dr. Neal Halsey of the Vaccine Safety Institute at Johns Hopkins, a dose of 62.5 mcg
could well have resulted in a peak blood mercury level of 48.3nmoV/1. Applying newly reported
brain to blood partition ratio of 4.5 ng/ml (+/- 1.5) for thimerosal, predicted brain levels of
mercury would be 217.35 ng/g.

1% pichichero ME, Cernichiari E, Lopreiato J, and Treanor J. Mercury concentrations and metabolism in infants
receiving vaccines containing thimerosal: a descriptive study. Lancet 360:1737-1741 (2002).
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Given that Baskin et a/ (2003)'' have documented DNA damage, caspase-3 activation, nuclear
membrane damage and cell death in cultured adult human neurons and fibroblasts exposed to
201 meg/l ethyl mercury (the lowest concentration tested) after 6 hours or less of incubation,
routine vaccination practices during the 1990°s levels may have resulted in neurodevelopmental
injury to some infants. That the NIAID would fund a small and poorly controlied study and then
promote the findings, as if it were meeting the gold standards of scientific rigor, despite the
numerous letters to the editor of Lancet questioning the authors conclusions, is highly suspect.

While the entire research portfolio on autism spectrum disorders remains inadequate, the
investment on thimerosal research remains miniscule. You have heard previously from scientists
who for decades were funded by NIH and then once they asked for funding on vaccine adverse
events, they were suddenly tumned down. In the issue of thimerosal, what could have been
accomplished in months has still not been accomplished five years later.

In previous hearings, HHS staff testified to you that they have nominated thimerosal to the
National Toxicology Program'? managed by the NIH's National Institute of Environmental
Health Sciences. In their 2001 literature review and submission they conclude:

Limited data were found on the comparative toxicology of ethylmercury vs.
methylmercury. One animal study directly compared the toxicity of these compounds in
rats administered 5 daily doses (8.0 or 9.6 mg/kg) of equimolar concentrations of ethyl-
or methylmercury by gavage. Tissue distribution, and the extent and severilty of
histological changes in the brain and kidney were assessed. Neurotoxicity of ethyl and
methylmercury was similar, with higher levels of inorganic mercury observed in the
brains of ethylmercury treated rats. Renal damage was greater in rats receiving
ethylmercury. Although the data are limited, similar toxicological profiles between
ethylmercury and methylmercury raise the possibility that neurotoxicity may also occur
at low doses of thimerosal.

Thimerosal is nominated to the NTP for further study to assess gaps in knowledge
regarding toxicokinetics and the potential for neurodevelopmental toxicity. These gaps
include comparative toxicity of ethyl- and methylmercury, the metabolism and
elimination of ethylmercury compared with methylmercury, the effect of intermittent
intramuscular doses of thimerosal from vaccines compared with chronic low dose oral
exposure to methylmercury, and the susceptibility of the infant compared with the fetus
to adverse effects from organicmercurials. In order to provide a more complete
assessment of the toxicity of thimerosal during the critical period of neurodevelopment,

" Baskin, D., Ngo, Hop., and Didenko, V. Thimerosal induces DNA breaks, caspae-3 activation, membrane
damage, and cell death in cultured human neurons and fibroblasts. Toxicological Sciences, 2003; 74; 361-8.

'2 The National Toxicology Program (NTP) was established in 1978 by the Department of Health and Human
Services (DHHS) to coordinate toxicological testing programs within the Department, strengthen the science base in
toxicology; develop and validate improved testing methods; and provide information about potentiaily toxic
chemicals to health regulatory and research agencies, the scientific and medical communities, and the public. The
Program is administered by the NTP Director, who is also the Director of the NIEHS.
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well-designed studies are needed to address these gaps in knowledge in appropriate
animal model(s).”?

Yet for Thimerosal, the NTP as of September 1, 2004, posts on their website the following
information:

= No bioassay studies are available evaluating standard toxicology and carcinogenesis

= No reproductive studies are available

= No developmental studies available

=> No immunology studies are available

= In 1983, one in vitro salmonella study was conducted evaluating genetic toxicity for
hamsters and rats (which was negative)

A further search of the NTP site finds that of the more than 8,000 chemicals in the market-place,
zero have been approved for general toxicology study by the program. After more than 3 years
of waiting, thimerosal has yet to hit the radar of the NTP. There are currently 31 chemicals with
a project leader assigned and a study in design — thimerosal is not among them.

Existing Studies Support a Link Between Thimerosal Exposure and the Onset of
Autism.

So is there scientific evidence to support parent’s claim that after receiving thimerosal laden
vaccines their children became ill? Is there evidence to validate that the presence of mercury in
the bodies of young children, who also happen to be autistic, is of concern?

To those who remain open-minded, there is ample evidence to support these concerns. When
HHS failed to fund the studies the IOM asked for, non-profit organizations, such as SafeMinds
have funded or supplemented research at some of our country’s most respected academic
institutions. While then NIH spends less than $59 per autistic child on research, families who are
paying tens of thousands of dollars out of pocket for the therapeutic care of their thimerosal-
injured children have been forced to devote energy and resources to raise money research from
art auctions, dinners, and t-shirt sales because for five years NIH and HHS have chosen not to
make this a priority.

While HHS continues to state there is no evidence to support a link between thimerosal
exposure and the onset of autism and that science does not yet know if ethylmercury is as toxic
as methylmercury, the evidence has indeed been mounting.

A discourse between Congressman Dave Weldon, MD and Dr. David Baskin during the
December 10, 2002 hearing of the Committee on Government Reform provides a fair analysis of
this quandary:

'3 Thimerosal Nomination to the National Toxicology Program hitp:/ntp-
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal. pdf
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Dr. Weldon. I have a couple of questions for Dr. Baskin about ethyl mercury versus methyl
mercury. { have had some people say that data on methyl mercury is fairly good, but we don't
have good data on ethyl mercury. I take it from your testimony there is actually quite a bit of
data on ethyl mercury and that it's as toxic as methyl mercury.

Dr. Baskin. There is more data, more and more data on ethyl mercury. The cells that I showed
you dying in cell culture are dying from ethyl mercury. Those are human frontal brain cells.

You know, there has been a debate about, well, ethyl versus methyl. But from a chemical point of
view, most chemical compounds that are ethyl penetrate into cells better than methyl. Cells have
a membrane on them, and the membrane is made of lipids, fats. And ethyl as a chemical
compound pierces fat and penetrates fat much better than methyl. And so, you know, when I've
began to work with some of the Ph.D.s in my laboratory and discuss this, everyone said, oh,
gosh, you know, we've got to adjust for ethyl because it's going to be worse; the levels are going
to be much higher in the cells. So, I mean, I think at best they're equal, but it's probably highly
likely that they are worse. And some of the results that we are seeing in cell culture would
support that... 1

Research by Clarkson, Magos and Meyers'® and Gossel and Bricker’s'® determined, that ethyl
mercury (thimerosal) has the capacity to attack and injure various neurodevelopment centers.

Boyd Haley, PhD, professor and chair at the University of Kentucky, Department of Chemistry
provided clear and specific conclusions from his research and the evidence he has reviewed:

¢ Thimerosal is the major toxic component of most vaccines

o Thimerosal is a more potent inhibitor of many metabolic enzymes than is mercuric
chloride

« Due to synergistic toxicity, thimerosal exposure through vaccines with aluminum should
be considered quite capable of causing severe neurological and systemic damage.

« There appears to be a subset of the population that cannot effectively excrete mercury and
are at a greater risk to exposures to mercury than are the general population. Genetic
susceptibility is critical,

e Presence of other heavy metals, antibiotics, etc. may enhance the toxicity of thimerosal.
Synergistic toxicities must be considered.

e Estrogen decreases thimerosal toxicity whereas testosterone increases the toxicity.
Gender effects are involved.

In 2003, Holmes et al'” published a paper showing that that lower overall rate of (excreted)
mercury in the infants’ hair for children diagnosed with autism. This finding strongly supported
the hypothesis connecting autistic children’s inability for excreting mercury, and as a precursor

' Vaccines and the Autism Epidemic: Reviewing the Federal Governments Track Record and Charting a Course
for the Future, Serial No. 107-153

'* Thomas W. Clarkson, Ph.D., Laszlo Magos, M.D., and Gary J. Myers, M.D., The Toxicology of Mercury —
Current Exposures and Clinical Manifestations, N Engl ] Med 2003;349:1731-7.

'6 Gossel TA, Bricker JD. Principles of clinical toxicology. 2nd ed. New York: Raven Press, 1990.

7 Reduced Levels of Mercury in First Baby Haircuts of Autistic Children, International Journal of Toxicology,
22:277-285, 2003
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to mercury induced neurotoxicity and subsequent development disorders. Nom-autistic children
were found to have substantially higher mercury levels in their first cuts, purporting that their
excretion capacity for mercury is less hindered, at least in comparison to the capacity of autistic
children.

Dr. H. Vasken Aposhian, provided a similar perspective to the IOM in February: He put forward
the possibility that there is an efflux impairment to which thimerosal is introduced into an
unfavourable environment. Thimerosal would then be a final insult or “trigger” leading to
autism.'® The second postulate Aposhian put forward relies on the efflux impairment, but
provides that the thimerosal introduction simply provides an increased mercury burden in the
child. This postulate provides that the thimerosal exacerbates pre and post expected
environmental exposure, putting the mercury burden over the threshold to neurotoxicity. Only
through research can these questions be answered. Supportive to Aposhian’s presentation were
findings that “thimerosal pharmacokinetics obtained using non-autistic children are not the same
as those expected for autistic children.”'® This furthered not only the issue of an efflux disorder,
but to the variance in kinetics involved.

Bradstreet presented data to the IOM showing that single nucleotide polymorphism found in
children with autism spectrum disorders provides the mapping from exposure to injury.
Specifically, SNP’s inhibited by thimerosal involving methylation and sulfation disallow a
“normal process” for mercurial excretion. This event creates and maintains the elevated mercury
body burden, which provides for the neurotoxic atmosphere, thus providing the architecture for
neurodevelopmental injury resulting in injuries such as autism spectrum disorders.

What Bradstreet and James have accomplished is the initial recognition and mapping to the
trigger mechanism(s) involved between the thimerosal (mercury) exposure and the end stage
resultant disease. In reviewing the history of research regarding this issue, like so many other
medical finds, it has been a process of reverse engineering. First was the recognition of the
epidemic; next the suggested likeness between mercury poisoning and autism spectrum
disorders; then the potential ties discovered through efforts in epidemiology; and now the causal
trigger mechanism/event.

Deth et al?® found that “Neurodevelopment toxins, such as ethanol and heavy metals
[thimerosal], interrupt growth factor signaling, raising the possibility that they might exert
adverse effects on methylation...”Our findings outline a novel growth factor signaling pathway
that regulates MS activity and thereby modulates methylation reactions, including DNA
methylation. The potent inhibition of this pathway by ethanol, lead, mercury, aluminum and
thimerosal suggests that it may be an important target of neurodevelopmental toxins.”

'® Immunization Safety Review: Meeting 9: Aposhian Presentation,
http://www.iom.edw/includes/dbfile.asp?id=18390 - Slide 16

' Immunization Safety Review: Meeting 9: Aposhian Presentation,
hittp://www.iom.edw/includes/dbfile,asp?id=18390 - Slide 18

% M Waly, H Olteanu, R Banerjee, S-W Choi, ] B Mason, B S Parker, S Sukumar, S Shim, A Sharma, ] M
Benzecry, V-A Power-Charnitsky and R C Deth “Activation of methionine synthase by insulin-like growth factor-1
and dopamine: a target for neurodevelopmental toxins and thimerosal ", Molecular Psychiatry, April 2004, Volume
9, Number 4, Pages 358-370
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What Deth et al are continuing is a the building of the path to understanding of the role
thimerosal plays in interruption of various developmental processes which lead to neurological
development disorders, including autism.

Furthermore, Burbacher et al’s’ research effort investigating mercury blood levels in primates
exposed to vaccine levels of methyl mercury and ethyl mercury provides that there are clear
differences between ethyl and methy! mercury in blood and tissue levels over time. Unlike Dr.
Sager’s presentation of Burbachers primate research data at both CDC’s Advisory Committee for
Immunization Practice (ACIP) meeting on June 19th, 2003 and at the Institute of Medicine
meeting held February 9th, 2004, 1 was surprised to find that earlier data presentations were
incorrect and that the take home message that there was little accumulation of mercury in the
brain of the primates dosed with thimerosal may not be a correct assumption. According to Dr.
Burbacher’s presentation®? at a recent EPA sponsored symposium on mercury, the half life of
mercury in the brains of primates dosed with thimerosal is 28 days, not 18 days as presented
previously by Dr. Sager. And even more concerning is additional data which found that ethyl
mercury more rapidly converted to toxic form of mercury in the brains of the primates which
resulted in increasing levels of inorganic mercury. Once mercury converts to its inorganic form
in the brain it is very difficult for it to be removed. Per Dr. Burbacher, this new data directly
contradicts recent assertions made by Magos regarding the lower neurotoxic character of
thimerosal relative to methylmercury.

This project, funded by NIAID, has forwarded nearly as many questions as it has answered.
Specifically, while the mercury/blood level modeling has been mapped, the true levels, and
increased propensity, for ethyl mercury to cross, and potentially to remain past, the blood-brain
barrier. A request by the researchers to fund further study this issue, given the findings
promoting caution to the use of ethyl mercury (thimerosal), has to date gone unfulfilled, and may
need to be accomplished privately to provide further answers.

The next recently released study is from the Mailman School of Public Health at Columbia
University. In this study,” Homig et al looked at the effects of vaccine level thimerosal
exposure on mice with a specific genetic susceptibility. This research postulate was created
following the increasing body of scientific evidence promoting that the ThimerosakNDD link is
predicated upon certain genetic predispositions/genomic defects, which refer to autoimmune
disease sensitivity.

Homnig et al found that the selected mice universally showed an implication of “genetic
influences” that led to responses and activities that mimic those found in Autism Spectrum
Disorders (including growth retardation, hypoactivity, social withdrawal, gross motor
coordination, repetitive motions/movements, confusion or dissociation with familiar surrounds,

! Burbacher, Shen, Clarkson, “Comparative Toxicokenetics of Methyl mercury and Thimerosal in Infant Macca
fasicularis” presentation to Institute of Medicine, Immunization Safety Review Committee, 9 February 2004

2 “Mercury in Macaque Infants following Oral Ingestion of Methylmercury or Intramuscular Injection of Vaccines
Containing Thimerosal” presented by Thomas Burbacher, PhD.EPA Symposium on Mercury: Medical and Public
health Issues, April 28-30, 2004. Tampa, Florida.
* Hornig, Chian, Lipkin, Molecular Psychiatry (2004), 1~13, Neurotoxic effects of postnatal thimerosal are mouse
strain dependent
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and other dysfunctional behaviours). Hornig et al’s research also found physiological effects
relevant to the brain and cranium in the creation of abnormalities resultant from vaccine level
thimerosal exposure.

What all of the arena’s researchers, regardless of position, are in agreement is the need for
additional research to follow these matters through, for better understanding, potential
treatments, and establishing policies and practices which will reverse the current epidemic trend.

What is being done to address these concerns?

Office of Special Counsel

The Office of Special Counsel (OSC) is an independent investigative and prosecutorial agency
and operates as a secure channel for disclosures of whistleblower complaints and abuse of
authority. Its primary mission is to safeguard the merit system in federal employment by
protecting federal employees and applicants from prohibited personnel practices, especially
retaliation for whistleblowing. OSC also has jurisdiction over the Hatch Act and the Uniformed
Services Employment and Reemployment Rights Act.

Earlier this year, individuals within the thimerosal-induced autism community contacted the
OSC out of concern that individuals within HHS knew that harm was possible and that they have
acted to cover up the truth in order to protect their careers and their friends in industry. After an
extensive review of the data, in May 2004, the Office of Special Counsel wrote to Senator Judd
Gregg and Congressman Joe Barton asking them in their capacity as Chairman of the relevant
legislative committees to investigate. Special Counsel Scott Bloch states in his letter,” ...based
on the publicly available information...it appears there may be sufficient evidence to find a
substantial likelihood of a substantial and specific danger to public health caused by the use of
thimerosal/mercury in vaccines because of its inherent toxicity. Due to the gravity of the
allegations, | am forwarding a copy of the information disclosed to you in your capacity as
Chairmen of the Senate Committee and House Committee with oversight authority for HHS. 1
hope that you will review these important issues and press HHS for a response to this very
serious public health danger...] believe these allegations raise serious continuing concems about
the administration of the nation’s vaccine program and the government’s possibly inadequate
response to the growing body of scientific research on the public health danger of mercury in
vaccines. The allegations also present troubling information regarding children’s cumulative
exposure to mercury and the connection of that exposure to the increase in neurological disorders
such as autism and autism-related conditions among children in the U.8."4%

The OSC took what I believe is an unusual step, they issued a press release publishing this letter,
which stated that without a whistleblower the OSC could not move forward. It is our
understanding that whistleblowers have come forward and the OSC investigation is active. The

# www.osc.gov/idocuments/press/2004/pr04_07.htm
 hitp://www.cbsnews.com/htdocs/pdfioscpdf.pdf
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OSC has the capacity to hold the individuals within HHS who have failed the American public
responsible for their actions.

HR 4169

For more than two years now, the CDC and others within HHS have reported to Congress and
the media that thimerosal is out of all the vaccines being given to children. However, this past
year the CDC chose not to state a preference for the use of thimerosal-free vaccines in children,
rather promoting the reintroduction of thimerosal into the pediatric vaccine schedule by
recommending that all children over the age of six months receive flu vaccine of which some
brands continue to contain thimerosal.

Responding to HHS’s failure to get the mercury out, Chairman Burton joined the bipartisan
effort of Congressman Dave Weldon and Congresswoman Carolyn Maloney in introducing. HR
4169, “The Mercury Free Vaccine Act of 2004”. To date, there are 31 cosponsors. SafeMinds
supports the passage of the bi-partisan Bill as well as the bills passed in lowa and California. We
hope that Governor Schwarzenegger will sign AB 2943 immediately. We also hope that the
Congress, in its waning days of the 108" Congress will pass HR 4169,

Conclusions

Chairman, when you first began your oversight investigation into vaccine safety concerns you
were accused of being ‘anti-vaccine’ — in fact, this is the first attack on the credibility of anyone
who dares to ask questions regarding vaccine safety. It is important to state that neither
SafeMinds, as an organization, nor myself as a parent and health care professional, is opposed to
vaccination. Nor are the independent researchers involved in this research. The investigation
you initiated in 1999 has raised awareness about the need for good communication between
parents, health care providers and our Federal agencies.

Vaccine safety is an important public health issue. Concerns voiced by parents, physicians and
the scientific community regarding vaccine safety issues must be addressed with thoughtful,
complete and unbiased investigations. Because vaccines are so widely used and because state
laws require that children be vaccinated to enter daycare or school, vaccine safety issues, even if
theoretical in nature, deserve to be investigated to the fullest extent possible.

Your investigations have highlighted the paucity of science in the field of vaccine adverse events
and have created interest among academicians who likely would not have risked their careers
asking these tough questions.

Although the removal of Thimerosal in medical products, including vaccines, has taken over 5
years to accomplish, we may be starting to see some the effects of this policy decision
According to information® released in July 2004 by the California State Department of
Developmental Services (DDS), California has experienced the first ever nine month sustained

2 State of California Department of Developmental Services, Friday, July 2, 2004 Quarterly Client Characteristics
Report Index For the end of June 2004
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reduction in the numbers of professionally diagnosed new cases of full syndrome autism being
added to California's developmental services system.

Not only did the most recent three consecutive quarter period produce the first sustained
reduction in the 35 year history of California's developmental services system (197 fewer new
cases then the previous October through June period), but the most current recently completed
quarter, April 2004 through June 2004, produced the all time largest reduction of any quarter
(108 less cases) in the history of the system.

What makes this historic development of this very recent reduction in new cases of autism so
important is that those children from the birth cobhorts of 1999 and 2000 are now entering the
system. First with the year 1999 and much more so with year 2000, these are the widely
recognized first two years of the beginning of the serious effort to substantially reduce the
amount of the mercury containing preservative Thimerosal in childhood vaccines.

Thank you for the opportunity to present this information to the Subcommittee today.

1 would be happy to answer any questions.
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Autism: a novel form of mercury

poisoning

S. Bernard, A. Enayati, L. Redwood, H. Roger, T. Binstock

ARC Research, Cranford, New Jersey, USA

Summary Autism is a syndrome characterized by impairments in social relatedness and communication, repetitive
behaviors, abnormal movements, and sensory dysfunction. Recent epidemiological studies suggest that autism may
affect 1 in 150 US children. Exposure to mercury can cause immune, sensory, neurological, mator, and behavioral
dysfunctions similar to traits defining or associated with autism, and the similarities extend to neuroanatomy,
neurotransmitters, and biochemistry. Thimerosal, a preservative added to many vaccines, has become a major source
of mercury in children who, within their first two years, may have received a quantity of mercury that exceeds safety
guidelines. A review of medical literature and US government data suggests that: (i) many cases of idiopathic autism
are induced by early mercury exposure from thimerosal; (i} this type of autism represents an unrecognized mercurial
syndrome; and (iii} genetic and non-genetic factors establish a predisposition whereby thimerosal's adverse effects
occur only in some children. © 2001 Harcourt Publishers Ltd

INTRODUCTION

Austic spectrum disorder {ASD) is a neurodevelopmental
syndrome with onset prior to age 36 months. Diagnostic
criteria consist of impairments in sociality and communi-
cation plus repetitive and stereotypic behaviors (2). Traits
strongly associated with autism include movement dis-
orders and sensory dysfunctions (2). Although autism
may be apparent soon after birth, most autistic children
experience at least several months, even a year or more of
normal development - followed by regression, defined as
loss of function or failure to progress (2—4).

The neurotoxicity of mercury (Hg) has long been rec-
ognized (5). Primary data derive from victims of con-
taminated fish (Japan - Minamata disease) or grain
(Iraq, Guatemala, Russia); from acrodynia (Pink disease)
induced by Hg in teething powders; and from individual
instances of mercury poisoning (HgP), many occurting in
occupational settings (e.g. Mad Hatter'’s disease). Animal
and in vitro studies also provide insights into the
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mechanisms of Hg toxicity. More recently, the Food and
Drug Administration (FDA) and the American Academy
of Pediatrics (AAP) have determined that the typical
amount of Hg injected into infants and toddlers via
childhood immunizations has exceeded government
safety guidelines on an individual (6) and cumulative
vaccine basis {7). The mercury in vaccines derives from
thimerosal (TMS), a preservative which is 49.6% ethyl-
mercury (eHg) (7).

Past cases of HgP have presented with much inter-
individual variation, depending on the dose, type of mer-
cury, method of administration, duration of exposure,
and individual sensitivity. Thus, while commonalities
exist across the various instances of HgP, each set of vari-
ables has given rise to a different disease manifestation
(8-11). It is hypothesized that the regressive form of
autism represents another form of mercury poisoning,
based on a thorough cotrespondence between autistic
and HgP traits and physiological abnormalities, as well as
on the known exposure to mercury through vaccines.
Furthermore, other phenomena are consistent with a
causal Hg-ASD relationship. These include: (a) symptom
onset shortly after i ion; (b) ASD prevalence
increases corresponding to vaccination increases; (C) sim-
ilar sex ratios of affected individuals; {d) a high heritabil-
ity rate for autism paralleling a genetic predisposition to
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Hg sensitivity at low doses; and (e) parental reports of  and (b) a variety of perseverative or stereoty‘pic behaviors

autistic children with elevated Hg. and the need fot which
obsessi ive tendendie Diﬂermﬁal d.iagnosis

may mclude childhood  schizopt
TRAIT COMPARISON pulsive disord (OCD), anxxety dxsor der,
ASD manifests a constellation of symptoms with much  and other Related bet [ Iy found
inter-individual variation (3,4). A comparison of traits  in ASD indjviduals are irrational fears, poor eye contact,
defining, nearly universal to, or commonly found in  aggressive b jors, temper , irdtability, and
autism with those known to arise from mercury poison-  inexplicable chauges in mood (1,2,12-17) Mercury poi-
ing is given in Table 1. The characteristics defining or  soning, when undetected, is often agnosed as a
strongly associated with autism are also more fully  psychiatric disorder (18). Commonlyocmmng symptoms
described. include: {a) ‘extreme shyness, indifference to others,
Autism has been conceived primarily as a psychiatric  active avoidance of others, or ‘a desire to be alone’;
condition; and two of its three diagnostic criteria are (b} depression, lack of i t' and ‘mental confusion’;

based upon the observable traits of: (a) impainments in  (¢) imxitability, aggression, and tantrums in children and
sociality, most commonly sacial withdrawal or aloofness;  adulis; (d) anxiety and fearfulness; and (¢) emotional

Table 4 Summary comparison of traits of autism and mercury polsoning (ASD in boid; HgP in italics)
Psychiatric disturbances

Social deficits, shynoss, social vnﬂ\drawal (1,2,130 131 21 31, 4553 133

Repstitive, p ies (1,2,43,48,133; 20,33-35,132)

Depression/depressive traits, mood swings, fiat affect; impaired face recognmon {14,15,17, 103 ,134,135; 19,21,24,26,31)
Anxiety; schizoid tendendies; irrational fears (2,15,16; 21,27,29,31)

temper tantrums {12,13,43; 78,21,22,25)
Lacks eye mnw;t; impaired visual fixation (HgP)/problems in jeint attenion (ASD) {3,36,136,137; 18,19,34)

Speech and language deficits

Loss of speech, delayed language, failure to develop speech (13,138,138, 71,23,24,27,30,37)

Dysarthria; arficulation problems (3; 21,25,27,39)

Speech comprehension deficits (3,4,140; 9,25, 34,38)

Verbalizing and word retrieval p {HaPY ia, word use and efrors (ASD) (4,3,36; 21,27.70)
Sensory abnormaiities

Ahnormal sensation in mouth and extremities (2,49; 25,28,34,39)

Sound senslﬁvﬂy mild to profound hearing loss (2,47,48; 19,23-25,39,40)

touch {2,49; 23,24,45,53)

Over- sensmvuty 10 light; blurred vision {2,50,51; 18,23,31,34,45)

Motor disarders

Flapping, donat jerks, circling, mddng,ﬁoewaikhg unusunlposhnes(z,:‘s“ 1f 192730313439)
Deficits in eye-hand ination; limb apraxia; i ion tremars (HgF with i {ASD) (2,3,36,181;
256,79,32.38,70,87)

Abnormal gait and posture, dumsiness and incoordination; difficulties sitting, lying, crawling, and walking; problem on one side of body
(4,41,42,123; 18,25,31,34,39.45
line intelli mental fion — some cases reversible (2,3,151,152; 19,25,31,39,70)

Poor i ibition (HgP)/shifiing attention (ASD) {4,36,153; 21,25,31,38,141)
Uneven performance on 1Q subtests; verhal K higher than performance 1Q (3,4,36; 31,38
Poor short term, verbal, and auditory memory {36,140; 21,28,37,35,38,87,141)
Poor visual and perceptual motor skills; impairment in simple reaction time {HgPViower performance on timed tests {ASD) (4,140,18%;
21,29,142
Deficits in understanding abstract ideas & symbolism; degeneration of higher mental powers {HgP i fanning &
{ASD); difficully canrying out complex commands {3,4,36,153; 9,18,37,57,142)
Unusual behaviors

Self injurious behavior, e.g. head banging (3,154; 71,18,53)
ADHD traits (2,38,158; 35,70)
Agitation, unprovoked crying, grimacing, staring spefis (3,154; 11,25,37,85
Sieep difficullies (2,158,157, 11,22,31)
Physical disturbances .
Hyper- or refiexes; muscle strength, ially upper body,; il p chewing,
{3,42,145,184; 19,27,31,32,3%
Rashes, dermatitis, eczema, | ‘wfnng (107, 140 2,26 143
Diarthea; “cofitis™ (107,147-149; 18.23,26,27,31.32
Anorexia; nausea (HgP)Nomiﬁng {ASD); poor appetite (HgP)restricted diet (ASD) (2,123; 18,22)
Leslons of fleurn and colon; Increased gut permeabiiity (147,150; 57, 144)

©2001 Harcourt Publishers Ltd Medical Hypotheses (2001) 56(4), 462471
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lability. Neuroses, including schizoid and obsessive-
compulsive traits, problems in inhibition of perservation,
and stereotyped behaviors, have been reported in a num-
ber of cases; and lack of eye contact was observed in one
12-year-old girl with mercury vapor poisoning {18--35).

The third diagnostic criterion for ASD is impairment in
communication {1). Historically, about half of those with
classic autism failed to develop meaningful speech (2),
and articulation difficulties are common (3). Higher func-
tioning individuals may have ge fluency but still
show semantic and pragmatic errors (3,36). In many cases
of ASD, verbal IQ is lower than performance IQ (3).
Similarly, mercury-exposed children and adults show a
marked difficulty with speech (9,19,37). In milder cases,
scores on language tests may be lower than those of
unexposed controls (31,38). Iragi childten who were post-
natally p d developed articul ) from
slow, slum:d word production to an inahmty to generate
meaningful speech; while Iragi babies exposed prenatafly
either failed to develop language or presented with
severe language deficits tn childhood (23,24,39). Workers
with Mad Hatter’s disease had word retrieval and articu-
lation difficulties (21).

Nearly all cases of ASD and HgP involve disorders of
physical mo {2,3040). i or lack of coor-
dination has been described in many higher functioning
ASD individuals {41). Infants and toddlers later diagnosed

minority of individuals and can range from mild to pro-
found hearing loss (2,47). Over- or under-reaction to
sound is nearly universal (2,48), and deficits in langnage
comprehension are often p (3). Pain ittvity or
insensitivity is common, asisa general aversion to touch;
abnormal jon in the ities and mouth may
also be present and has been detected even in toddlers
under 12 months old (2 49) 'Xhere may be a variety
of visual disturbance: itivity to light
{25051,52). As in audsm sensory y Issues are reported in
virtually all instances of Hg toxicity (40). HgP can lead to
mild to profound hearing loss {40); speech discrimination
is especially impaired {9,34,). Iragi babies exposed pre-
natally showed exaggerated reaction to noise (23), while
in acrodynia, patients reported noise sensitivity (45).
Abnormal sensation in the extremities and mouth is the
most common sensory disturbance (25,28). Acrodynia
sufferers and prenatilly exposed Iraqi babies exhibited
excessive pain when bumping limbs and an aversion to
touch (23,24,45,53). A range of visual problems has been
reported, including photophobia (18,23,34).

COMPARISON OF BIOLOGICAL ABNORMALITIES

The hiological abnormalities commonly found in aut-
ism are listed in Table 2, along with the corresponding

with autism may fail to crawl properly or may fall over
while sitting or ding; and the mo disturbances
typically occur on the right side of the body {42).
Problems with i jonal and imitation are
common in ASD, as are a variety of unusual stereotypic
behaviors such as toe walking, rocking, abnormal pos-
tures, choreiform movements, spinning; and hand flap-
ping (2,3,43,44). Noteworthy because of similarities to
autism are reports in Hg literature of: (a) children in Iraq
and Japan who were unable to stand, sit, or crawl (34,39);

A di whose mo distor-
bances were localized to one side of the body, and a girl
exposed to Hg vapor who tended to fall to the right
(18,34); (c) flapping motions in an infant poisoned from
contaminated pork (37) and in a man injected with
thimerosal (27); (d) choreiform movements in mercury
vapor intoxication (19); {e) toe walking in a moderately

hologies arising from mercury exposure. Especially
notewonhy similarities are described.
Autism is a neurodevelopmental disorder whxch has
been characterized as ‘a disorder of
tion, that ls, the develupmem of the denmnc tree,
T and the develop of the complex
connechvxty within and between brain regions' (54).
Depressed expression of neural cell adhesion molecules
(NCAMs), which are critical during brain development for
proper synaptic structuring, has been found in one study
of autism (55). Organic mercury, which readily crosses
the blood-brain barrier, preferentially targets nerve cells
and nerve fibers (56); primates accumulate the highest
Hg-levels in the brain relative to other organs (40).
Furthermore, although most cells respond to mercurial
m;ury by modulating levels of glutathione (GSH),
in, hemoxyg and other stress pro-
teins, neurons tend to be ‘markedly deficient in these

poisoned Minamata child (34); (f) poor coordination and
clumsiness among victims of acrodynia (45); (g) rocking
among infants with acrodynia (11); and (h) unusual pos-
tures observed in both acrodynia and mercury vapor poi-
soning {11,31). The presence of flapping motions in both
diseases is of interest because it is such an unusual
behavior that it has been rec ded as a d;
marker for autism (46).

Virtually all ASD subjects show a variety of sens-
ory abnormalities (2). Auditory deficits are present in a

&
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P * and thus are less able to remove Hg and more
prone to Hg mduced injury (56). In the developmg brain,
mercury with
cell division, disrupts mticrotubule funmon, and feduces
NCAMs {28,57-59).

While damage has been observed in a number of brain
areas in autism, many nuclei and functions are spared
{36). HgP's damage is similarly selective (40). Numerous
studies link autism with neuronal atypicalities within the
amygdala, hippocampi, basal ganglia, the Purkinje and

€ 2001 Harcourt Publishers Ltd
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Table 2 Yy ison of bi lifies in autism and mercury exposure
Mercury exposure Autism
Biochemistry

Binds -Si1 groups; blocks sulfate transporter in
intestines, kidneys (40,93)

Reduces giutathione availability; inhibits enzymes of giutathione
metabolism; glutathione needed in neurons, cells, and fiver to
detoxify heavy metals; reduces glutathione peroxidase and
reductase (97,100,161,162)

Disrupts purine and pyrimidine metabolism (10,97, 158,159)

Disrupts

Immune system

Sensitive individuals more likely to have allergies, asthma,
ik sally th -k

fally in brain (160,163,184)

ones (8,11,18,24,28,31,411,113)
Can produce an immune response in CNS; causes brain/MBP
autcantibodies (1@,111 168)

Causes of Th2 subset; ki ibits lymphocy
T-cells, and monocytes; decreases NK T-celt vil T induces or
suppresses IFNg & IL-2 (100.112,117—120.166)

ONS structure

Selectively targets brain areas unable to detoxify or reduce
Hg-induced oxidative stress (40,56,161)

in basal ganglia, cerebral
cortex; damages Purkinje and granule cefls in cerebetium; brain
stern defects in some cases {10, 34 40,70-73)

Low sulfate levels (81,92}

Low leve!s of glmamnone, deueased ability of liver to detoxify
peroxi activity in Y

(91,84,95)

Purine and pyrimidine metabolism errors fead fo autistic features
(2,161,102)
i g in brain (76,172}

More likely to have allergies and asthma familial presence of

arthritis; IgA

deficiencies (103, 106-109, 115)

On-going immune resp! in CNS; brai ibodi
present {104,105,109,110)

Skewed immune-cell subset in the Th2 direction; decreased
rgsponses o T-cell mitogens; reduced NK T-cell function; increased
iFNg & iL-12{103,108,114-116,173,174)

Specific areas of brain pathology; many functions spared (36)

Pathology in basatl ganglia, cerebral
cortex; damage to Purkinje and granule cells in cerebeflum; brain
stem de{ects in some cases {36,60-69)

Causes ab

disrupts cell replicati
migration, microtubules, and cell division; reduces NCAMs gliat cells; dep Xp: of NCAMs {4,54,55)
(10 28,57-50,161)
Progressive microcephaly (24) P ive mi ly and y (175)
Neuro-chemistry
Prevents presynaptic serotonin release and inhibits D d is in children; calcium

transport; causes calcium dusrupnons (78,76,163,167, 168)
in rats

earcurialism in humans (B,BO)

Elevates epinephrine and norepinephrine levels by blocking enzyme
that degrades epinephrine (81,160}

Elevates ghtamate {21,171}

Leads to cortical Acholine defici i
receptor density in hippocampus and cerebelium (57, 170)

Causes demyelinating neuropathy (22,169)

Neurophysiology
Causes abnormmal EEGs, epileptiform activity, variable pattems,

©.g., subtle, low ampﬂtude seizure activities {27,31,34,86-89)
Causes loss of sense of

position in space (9 19 34,70)
Results in
dircutation, efevated heart rate (11,18,31,45)

poor

metabolism (76,77,103,178)
Either high or iow dopamine levels; positive response to peroxidine,
which lowars dopamine levels (2,177,178)
Elevated norepinephrine and epinephrine (2)

Elevated ghﬂamate and asparate (82,176)

Cotticai reduced
binding in hippocampus (83)

Demyelination in brair (105)

i racaplor

Abnormal EEGs, opﬂepnfonn activity, variable pattems, including
subtle, low amplimde seizure activities {2,4,84,85)
loss of sense of position

in space {27,180)

unusual poor ci

heart rate (17,180)

brai ‘.

granule cells of the cerebell

1

asal g
and cerebral cortex (36, 60—69) Each of these areas can
be affected by HgP (10,34,40,70-73). Migration of Hg,
inclnding eHg, into the amygdala is particularly notewor-
thy, because in primates this brain region has neurons
specific for eye contact (74) and it is implicated in autism
and in social behaviors (65,66,75).

Autistic brains show neurotransmitter irregularities
which are virtually identical to those arising from Hg
exposure: both high or low serotonin and dopamine,
depending on the subjects studied; elevated epiney
and norepinephrine in plasma and brain; elevated

.
ine

© 2001 Harcourt Publishers Ltd

and acetylcholine deficiency in hippocampus
(2,21,76-83).

Gillberg and Coleman (2) estimate that 35-45% of
autistics eventually develop epilepsy. A recent MEG study
reported epileptiform activity in 82% of 50 regressive
autistic children; in another study, half the autistic chil-
dren expressed abnormal EEG activity during sleep (84).
Autistic EEG abnormalities tend to be non-specific and
have a variety of patterns (85). Unusual epileptiform
activity has been found in a number of mercury poison-
ing cases (18,27,34,86--88). Early mHg exposure enhances
tendencies toward epileptiform activity with a reduced

Medical Hypothesses (2001) 56(4), 462471
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level of seizure-discharge amplitude (89), a finding con-
sistent with the subtlety of seizures in many autism
spectrum children (84,85). The fact that Hg increases
extracellular glutamate would also contribute to epilepti-
form activity (90).

Some autistic children show a low capacity to oxidize
sulfur compounds and low levels of sulfate (91,92).
These findings may be linked with HgP because: {a} Hg
preferentially binds to sulfhydryl molecules (-SH) such
as cysteine and GSH, thereby impairing various cellular
functions (40); and (b} mercury can irreversibly block
the sulfate transporter NaSi cotransporter NaSi-1, present
in kidneys and intestines, thus reducing sulfate absorp-
tion (93). Besides low sulfate, many autistics have low
GSH levels, abnormal GSH-peroxidase activity within
erythrocytes, and decreased hepatic ability to detoxify
xenobiotics (91,94,95). GSH pacticipates in cellular
detoxification of heavy metals (96); hepatic GSH is a prim-
ary substrate for organic-Hg clearance from the human
(40); and intraneuronal GSH participates in various pro-
tective responses against Hg in the CNS (56). By prefer-
entially binding with GSH, preventing absorption of
sulfate, or inhibiting the enzymes of glutathione meta-
bolism (97), Hg might diminish GSH bioavailability. Low
GSH can also derive from chronic infection (98,99),
which would be more likely in the presence of immune
impairments arising from mercury {100). Furthermore,
mercury disrupts purine and pyrimidine metabolism
(97,10). Altered purine or pyrimidine metabolism can
induce autistic features and classical autism (2,101,102),
suggesting another mechanism by which Hg can con-
tribute to autistic traits.

Autistics are more likely to have allergies, asthma,
selective IgA deficiency (sigAd), enhanced expression of
HLA-DR antigen, and an absence of interleukin-2 recep-
tors, as well as familial autoimmunity and a variety of
autoimmune phenomena. These include el d serum

immune activation, an expansion of Th2 subsets, and
decreased NK activity {(117-120).

POPULATION CHARACTERISTICS

In most affected children, autistic symptoms emerge
gradually, although there are cases of sudden onset
(3). The easliest abnormalities have been detected in
4-month-olds and consist of subtle movement disturb-
ances; subtle motor-sensory disturbances have been
observed in 9-month-olds (49). More overt speech and
hearing difficulties become noticeable to parents and
pediatricians between 12 and 18 months (2). TMS vac-
cines have been given in repeated intervals starting from
infancy and continuing until 12 to 18 months. While HgP
symptoms, may arise suddenly in especially sensitive
individuals (11), usually there is a preclinical ‘silent stage’
in which subtle neurological changes are occuring {121)
and then a gradual emergence of symptoms. The first
symptoms are typically sensory-and motor-related, which
are followed by speech and hearing deficits, and finally
the full array of HgP characteristics (40). Thus, both the
timing and nature of symptom emergence in ASD are
fully consistent with a vaccinal Hg etiology. This parallel
is reinforced by parental reports of excessive amounts of
mercury in urine or hair from younger autistic children,
as well as some improvement in symptoms with standard
chelation therapy (122).

The discovery and rise in prevalence of ASD mirrors
the introduction and spread of TMS in vaccines. Autism
was first described in 1943 among children born in the
1930s (123). Thimerosal was first introduced into vac-
cines in the 1930s (7). In studies conducted prior to 1970,
autism prevalence was estimated, at 1 in 2000; in studies
from 1970 to 1990 it averaged 1 in 1000 (124). This was
a period of increased vaccination rates of the TMS-

1gG and ANA titers, IgM and IgG brain antibodies, and
myelin basic protein (MBP) antibodies (103-110).
Similarly, atypical responses to Hg have been ascribed to
allergic or autoimmune reactions {8), and genetic predis-
position to such reactions may explain why Hg sensitivity
varies so widely by individual (88,111). Children who
developed acrodynia were more likely to have asthma
and other allergies {11); IgG brain autoantibodies, MBP,
and ANA have been found in HgP subjects (18,111,112);
and mice genetically prone to develop autoimmune
diseases ‘are highly susceptible to mercury-induced im-
munopathological alterations’ even at the lowest doses
{113). Additionally, many autistics have reduced natural
killer cell (NK) function, as well as immune-cell subsets
shifted in a Th2 direction and increased urine neopterin
levels, indicating immune system activiation (103,114-116).
Depending upon genetic predisposition, Hg can induce

Medical Hypotheses (2001) §6(4), 462471

containing DPT vaccines among children in the devel-
oped world. In the early 1990s, the prevalence of autism
was found to be 1 in 500 (125}, and in 2000 the CDC
found 1 in 150 children affected in one community,
which was consistent with reports from other areas in the
country (126). In the late 1980s and early 1990s, two new
TMS vaccines, the HIB and Hepatitis B, were added to the
recommended schedule (7).

Nearly all US children are immunized, yet only a small
proportion develop autism. A pertinent characteristic of
mercury is the great variability in its effects by individual,
so that at the same exposure level, some will be affected
severely while others will be asymptomatic (9,11,28). An
example is acrodynia, which arose in the early 20% cen-
tury from mercury in teething powders and afflicted only
1 in 500-1000 children given the same low dose (28).
Studies in mice as well as humans indicate that suscepti-
hility to Hg effects arises from genetic status, in some

© 2001 Harcourt Publishers Lid
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cases including a propensity to autoimmune disorders
(113,34,40). ASD exhibits a strong genetic component,
with high concordance in monozygotic twins and a
higher than expected incidence among siblings (4);
autism is also more prevalent in families with autoim-
mune disorders (106).

Additionally, autism is more prevalent among bays
than girls, with the ratio estimated at 4:1 {2). Mercury
studies in mice and humans consistently report greater
effects on males than females, except for kidney damage
(57). At high doses, both sexes are affected equally; at low
doses only males are affected (38,40,127).

DISCUSSION

We have shown that every major characteristic of autism
has been exhibited in at least several cases of docu-
mented mercury poisoning. Recently, the FDA and AAP
have revealed that the amount of mercury given to
infants from vaccinations has exceeded safety levels. The
timing of mercury administration via vaccines coincides
with the onset of autistic symptoms. Parental reports of
autistic children with measurable mercury levels in hair
and urine indicate a history of mercury exposure. Thus
the standard primary criteria for a diagnosis of mercury
poisoning — observable symptoms, known exposure at
the time of symptom onset, and detectable levels in bio-
logic samples {11,31) ~ have been met in autism, As such,
mercury toxicity may be a significant etiological factor in
at least some cases of regressive autism. Further, each
known form of HgP in the past has resulted in a unique
variation of mercurialism ~ e.g. Minamata disease, acro-
dynia, Mad Hatter’s disease — none of which has been
autism, suggesting that the Hg source which may be
involved in ASD has not yet been characterized; given
that most infants receive eHg via vaccines, and given that
the effect on infants of eHg in vaccines has never heen
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removed from all childhood vaccines, and the mech-
anisms of Hg toxicity in autism should be thoroughly
investigated. With perhaps 1 in 150 children now diag-
nosed with ASD, development of HgP-related treatments,
such as che]amm, would prove beneficial for this large
and Jly growing popul
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Mr. BURTON. Thank you, Ms. Redwood. I understand your deep
concern about this, since you as well as my family have suffered
from having an autistic child in the family. We appreciate your
comments.

Dr. Fischer.

STATEMENT OF RICHARD FISCHER, D.D.S., INTERNATIONAL
ACADEMY OF ORAL MEDICINE AND TOXICOLOGY

Dr. FISCHER. Good afternoon, Mr. Chairman and members of the
committee and guests. My name is Rich Fischer, I'm a dentist.

Dental amalgam or silver mercury fillings contain 50 percent
mercury, which is more toxic than lead, cadmium or even arsenic.
These dental fillings contribute more mercury to body burden in
humans than all other sources combined. In fact, the amount of
mercury contained in one average size filling exceeds the U.S. EPA
standard for human exposure for over 100 years.

Mercury vapor which escapes from these fillings is readily ab-
sorbed into the body, accumulates within all body tissues and has
been shown to cause pathophysiology. In the case of pregnant
women with mercury fillings, the mercury readily passes from her
fillings into her lungs through her bloodstream through the placen-
tal barrier and into the developing child, whose central nervous
system and immune system are especially vulnerable to this poi-
son.

The fetus developing in the average American mother will be
born into this world with more mercury from its mother’s dental
fillings alone than it will receive from all the vaccinations it re-
ceives during its first 5 years of childhood. And I would add, those
vaccines, without the trace, that was with the full load of thimero-
sal.

Scientists around the world have come to realize that even
minute amounts of mercury can cause permanent neurological
harm to young children and developing fetuses. The EPA recently
announced that 630,000 babies are born each year with too much
mercury in their bodies, and that one woman of childbearing age
in 12 has enough mercury in her system to put her at risk to giving
birth to a retarded child.

In response, the FDA has issued advisories to pregnant women
and women of childbearing age to reduce their dietary intake of
those fish which are known to contain elevated levels of mercury,
such as tuna, swordfish and shark. But according to leading toxi-
cologists, including the World Health Organization, only 20 percent
of mercury body burden in adults is derived from diet. In contrast,
80 percent is derived from dental fillings.

As of today, the FDA has yet to advise these same women whom
they warned against eating fish to avoid having mercury fillings
placed in their mouth. If 20 percent is a problem, why isn’t 80 per-
cent a bigger problem?

In 1976, the President and Congress directed the FDA to evalu-
ate all medical devices intended for human use and to classify
them according to safety and effectiveness. The FDA was also di-
rected to “assure the safety and effectiveness of medical devices in-
tended for human use.” Dental amalgam has been the most widely
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used dental device for over 150 years. Yet to date, the FDA has
never accepted or classified mixed dental amalgam. I ask why.

In 1987, upon the advice of the FDA dental device panel, the
FDA accepted not dental amalgam but its premixed and separate
components, amalgam alloy as class 2 and dental mercury as class
1. Class 1 is for devices that present no risk of harm and therefore
are subject only to general controls for good manufacturing proce-
dures. That’s right, the FDA classifies mercury, the most neuro-
toxic element on the planet, to be of equal risk to humans as tooth-
brushes and dental floss.

Neither amalgam alloy nor dental mercury can be placed into a
tooth until they have been first mixed together. Forgetting the
safety issue for a moment, why does the FDA classify them as de-
vices when neither is effective? They cannot be an effective device
until mixed together. One cannot put mercury into a cavity, it will
just drip right out. Similarly, you can’t put the amalgam alloy pow-
der into a cavity, because it immediately washes out.

In 1991, the FDA director of dental devices declared that the rea-
son the FDA cannot regulate mixed dental amalgam is because it
is prepared by the dental clinician. Yet at the same time they do
classify dental resins and dental cements, which also must be pre-
pared by the clinician.

In 1998, the FDA ruled that mercury is not generally recognized
as safe. However, it left dental mercury as a safe and effective class
1 dental device. Since all other medical uses of mercury have been
banned, why should we assume that the only safe to implant it is
in the human mouth?

Scrap amalgam, that unused portion of the filling material re-
maining after the filling material remaining after the filling is
placed into a patient’s tooth, must be handled as a toxic waste dis-
posal hazard. It cannot be thrown in the trash or buried in the
ground or incinerated. It must be stored in an airtight vessel until
properly disposed of. How can we justify storing this same mixture
inches from a child’s brain stem and declare it harmless?

The International Academy of Oral Medicine and Toxicology ap-
plauds the efforts of this subcommittee in urging the dental profes-
sion to join the rest of the medical profession and abandon the use
of mercury. Thank you.

[The prepared statement of Dr. Fischer follows:]
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Dental amalgam (“silver” mercury) fillings contain 50% mercury, which is more toxic
than lead, cadmium, or even arsenic. These dental fillings contribute more mercury to the
body burden in humans than all other sources (e.g. dietary, air, water and vaccines) combined
(1,2,3). In fact the amount of mercury contained in one average filling exceeds the U.S. EPA
standard for human exposure for over 100 years.

Mercury vapor which escapes from these fillings is readily absorbed into the body,
accumulates within all body tissues, and has been shown to cause pathophysiology. In the
case of pregnant women with mercury fillings, the mercury readily passes from her fillings
into her lungs, through her blood stream, through the placental barrier and into the
developing child, whose central nervous system and immune system are especially
vulnerable to this poison. The fetus developing in the average American mother will be born
into this world with more mercury — from its mother’s dental fillings alone ~ than it will
receive from all the vaccinations it receives during its first 5 years of childhood. Scientists
around the world have come to realize that even minute amounts of mercury can cause
permanent neurological harm to young children and developing fetuses.

The EPA recently announced that 630,000 babies are born each year with too much
mercury in their bodies, and that one woman of childbearing age in 12 has enough mercury
in her system to put her at risk of giving birth to a retarded child. In response the FDA has
issued advisories to pregnant women and women of childbearing age to reduce their dietary
intake of those fish, which are known to contain elevated levels of mercury, such as tuna,
swordfish and shark. But according to leading toxicologists, including the World Health
Organization, only 20% of mercury body burden in adults is derived from diet. In contrast
80% is derived from dental fillings.

As of today the FDA has yet to advise these same women whom they warned against
eating fish to avoid having mercury fillings placed into their mouths. If 20% is a problem,
then why isn’t 80% a bigger problem?

In 1976 the President and Congress directed the FDA to evaluate all medical devices
intended for human use and to classify them according to their safety and effectiveness. The
FDA was also directed to “assure the safety and effectiveness of medical devices intended for
human use.” Dental amalgam has been the most widely used dental device for over 150
years. Yet, to date, the FDA has never accepted or classified mixed dental amalgam. Iask
why?

In 1987 upon the advice of the FDA Dental Device Panel, the FDA accepted not dental
amalgam but its pre-mixed and separate components, “Amalgam Alloy” as Class II and
“Dental Mercury” as Class . (Class I is for devices that present no risk of harm, and
therefore are subject only to “General Controls™ for good manufacturing procedures.) That’s
right. The FDA classifies mercury, the most neurotoxic element on the planet, to be of equal
risk to humans as toothbrushes and dental floss.

Neither “Amalgam Alloy” nor “Dental Mercury’ can be placed into a tooth until they
have first been mixed together. Forgetting the safety issue for a moment, why does the FDA
classify them as devices when neither is effective? They cannot become an “effective’
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device until mixed together. One cannot put mercury into a cavity — it will immediately drip
out. Neither can one place the powdered alloy into a cavity — it will immediatety wash away.

In 1991 the FDA director of Dental Devices declared that the reason the FDA camnot
regulate mixed dental amalgam is because it is prepared by the dental clinician. Yet at the
same time they do classify dental resins (composite fillings) and dental cements, which must
also be prepared by the dental clinician.

In 1998 the FDA ruled that mercury is not Generally Recognized as Safe (GRAS).
However it left “Dental Mercury” as a safe and effective Class I Dental Device. Since all
other medical uses of mercury have been banned, why should we assume that the only safe
place to implant it is the human mouth?

Scrap amalgam, that unused portion of the filling material remaining after the filling is
placed into a patient’s tooth, must be handled as a toxic waste disposal hazard (4). It cannot
be thrown in the trash, buried in the ground or incinerated. It must be stored in an airtight
vessel until properly disposed of. How can we justify storing this same mixture inches from
a child’s brainstem and declare it harmless?

The International Academy of Oral Medicine and Toxicology applauds the efforts of this
subcommittee in urging the Dental Profession to join the rest of the Medical Profession and
abandon the use of mercury.

Respectfully submitted,

Richard D. Fischer, DDS, FAGD
Past President, International Academy of Oral Medicine & Toxicology
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SELECTED HEALTH SYMPTOM ANALYSIS OF 1569 PATIENTS BEFORE AND AFTER
ELIMINATION OF THEIR MERCURY-CONTAINING DENTAL FILLINGS

% of Total No. Improved  %of Cure

Total SYMPTOM No. or Cured or Improvement
14% ALLERGY 221 ' 196 89%
05% ANXIETY 86 80 93%
05% BAD TEMPER 81 68 89%
06% BLOATING 88 70 88%
06% BLOOD PRESSURE PROBLEMS 99 53 54%
05% CHEST PAINS 79 69 87%
22% DEPRESSION 347 315 91%
22% DIZZINESS 343 . 301 88%
45% FATIGUE 705 603 86%
15% GASTROINTESTINAL PROBLEMS 231 192 83%
08% GUM PROBLEMS 129 121 94%
34% HEADACHES 531 460 87%
03% MIGRAINE HEADACHES 45 39 87%
12% INSOMNIA 187 146 8%
10% IRREGULAR HEARTBEAT 159 139 87%
8% IRRITABILITY 132 119 90%
17% LACK OF CONCENTRATION 270 216 80%
06% LACK OF ENERGY 91 88 97%
17% MEMORY LOSS 265 193 73%
17% METALLIC TASTE 260 247 95%
07% MULTIPLE SCLEROSIS 113 86 T6%
8% MUSCLE TREMOR 126 104 83%
10% NERVOUSNESS 158 131 83%
08% NUMBNESS ANYWHERE 118 97 ; L R%
20% SKIN DISTURBANCES 310 251 81%
09% SORE THROAT 149 128 86%
06% TACHYCARDIA 97 68 70%
04% THYROID PROBLEMS 56 44 79%
12% ULCERS & SORES (ORAL CAVITY) 189 162 86%
07% URINARY TRACT PROBLEMS 115 87 76%
29% VISION PROBLEMS 462 289 63%

762 patients utilized the FTFD Patient Adverse Reaction
Report Form to individually report changes in their health
directly to the FDA and the FTFD; Dr. Mats Hanson, Ph.D.
reported on 519 Swedish patients; Henrik Lichtenberg,

44
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Regulatory Status of Dental Amalgam - U. S. I'vod and Drug Administration (FDA)

It has been reported that FDA has grand-fathered dental amalgam as an approved dental
device. 1M this were true, dental amafgam would have an FDA classification and code, which

1s ot the case. [1}

Deuntal amalgam has been the most widely used dental device for over 150 years. Yet, (o this
date, FDA has never accepted dental amalgam and assigned to it an appropriate FDA
classification. One must wonder why FDA has refused tv evaluate and classify this widely used
dental device, in spite of their formal mandate to do so, and why it misleads the public by
claiming dental amalgam was grand-Tathered into acceptance. An explanation may be found by

examination of the formally documented actions on dental amalgam,

Chronology of U. S. FDA Documented Activities on Dental Amalgam

1976: The President and Congress directed the Food and Drug Administration (FDA) to
evaluate all medical devices intended for human use and to classily then according to their
safety and effectiveness. FDA is also directed to “asswre the safety and effectiveness of
medical devices intended for human use. [2]

1975: FDA appoints “Panels” for each specialty of medicine, including dentistry. John W.
Stanford, Ph.D. is appointed Chair of the Dental Device Panel. [3] (Note: At the time, Dr.
Stanford was also Chair of the ADA Council on Dental Materials, Instruments and
Equipment (CDMIE). The ADA Certifies “Dental Mercury” and “Amalgam Alloy”
separately, but not dental amalgam which, it states, is a “reaction product” created by the
dentist and therefore cannot be certified. [4])

1978: FDA Dental Device Panel reguests that dental amalgam be excluded from the FDA
definition of “Implant.” FDA Commissioner declines request. 5]

198 FDA Dental Device Panel refuses to recommend aceeplance of mixed dental amalgam.
ltrecommends acceptunce of "Dental Mercury™ and “Amalgam Alloy™ as sepivrate safe and
elfective dental devices. [6]

1987 FDA accepts “Amalgam Alloy (872.3050, Class 11)” and “Dental Mercury (872.3700,
Class 1y as separale, safe and effective dental devices. [7] (Note: Class 1 is for devices that
present no risk of harm and, therefore, are subject only to “General Controls” for good
manufacturing procedures. [2])

1991: FDA declares that they cannot regulate mixed dental amalgam because it is prepared by
the dental clinician. {8]

1991: FDA Dental Products Panel holds hearing on the safety of dental amalgam.
Presentation on safety on behall of the American Dental Trade Association (ADTA, which
includes the manufacturers of dental mercury and amalgam alloy) is given by John W,
Stantord, Ph.D. [9]

1998: FDA rules that mercury is not Generally Recognized as Safe (GRAS) [10] However, it
leaves “Dental Mercury™ as a safe and effective Class | Dental Device. [Note: FDA, then, has
accepted “Dental Mercury™ as being non-toxic, while banning all uther medical uscs ol
mercury duc 1o 1Hs toxicity.

2003: FDA admits that it does not regulate or approve dental amalgam, 1t does “clear” and
“aceept for marketing™ Dental Mereury and Amalgam Alloy, but does not approve thent, {1 1}
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Regulatory Status of Dental Amalgam - U. 8. Food and Drug Administration (FDA)
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vices. ‘The recommendutions of hese
cotmitiess were reviewed and revised by
the Food an Drug Adodmsiration with
the assisturee of the healih pratessions
and reguinied indusuy. (hise aforts ree
sulted i the davelopment of o clussifi~
cntion Jogle system {or dewrmining one
or more Repropiinte Jevels of contral for
w1y medical deviee, The resedtng device
cinssification systens fuchind & serics of
quostions reluling & & deviey
terlstics Ui are deterialonitve of Ha
appropriele classiffestlon, Thuse yues-
thony heve been incorpsn el Intes 1oedns
siftentfon togic systemn witeh i the cen-
tral element in tha eians:

The cluslficslion procos
intiuted by Jividing a)
sepatite Cilgans ety
niedieut s : sanavd]
diovascidar: dentnd; anestheslqlogy; ob-
stetelest aad kyneroloic Hisiroentier -
ology and urelugy; radivlogy; nenrol-
BRY: ear, nescoand theoert, opidhnbde;
general dral plastic suckery: phyatead
medicle spoysiutry 1 disguustle prod-
wels) and proernt bospiial god persenal
use, Tl sxthad deviee ciaegortundton Jist
s an publig dlapiny 1 Uw ofee of the
Heuring Clk, Food wod Drug Admibnis-
tristion, al'ihe address gleen above.

‘GUrteen chesilenton (mels were es-
tablished ¢grrespmsding with the mesft~
8l Apcemfes nbove at camprised of
experls JE A 1 e tse of, of experls
enced w L deystaptient, manufaciare,
o L aHen of skl @ » Pl
membnis Dive Lerls e Ntk ey
punels wee pooveonly Tupctiomig G
view wird elsssiBralicn AT desiees that
TR WHIGL ety eosg v bive heisn

wa.

bused on

?,'llc 4 ass HIeRTion, portels nigd Wedr
andanbed. e Bated el (LI
pancly, the st Futr wire sslabitshed

jrom fisly of expetia congnied by g
Crotrintasiones (8o R 000y, Juiy 17,
1330 Priss W oserec Uy inebibers for 9

REGISIER, QL 40, HO

e dnto 14 X’
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"the membership of the panels Is Hated
beiow:
Orumultdlc‘
{or H. Frankel,
t n.um i Py, Jr,
“Floyd H. Jerkennon, MJ)
Jacquelin Perry, M1}
RoObAIL ¥, intinian, Fh D,
Consinver Hatson: Arthur L
PHD,

M n Fh.U, Cladrman,

Ihiey, tE ¥
Incustry ltatwon

Casdiovascudur :
dohn g Coltum, fF., M (1. Otwtenen
Nins Buary Draunwald, 1 b,

(%)

Vacant |

Clarones Donnte, M D

CInlariol Qregucaton, M
fonile A Goditen, PRt
Commmer Hnison: Masgarat L. Arnld
thdiatey Batmay Kenieth D. Setreen, it D,
Danital
Tdenn Wobtanfaad, I 1,
Unrintt V. Ridgley, O U4,
W Arihar Qeorge, DALY,
Theorgs B Myers, DD Y,
Vloyd A. Payban. 11, fie
Hurold . Bayer, D2y,
Frank L. Dasscly
Crargntiwe ddisan: Cluire Duvie,
~Industry Hataon . Rabers 1. Morenr.
Ansnoetule :
feslie Rondel Brkur, M1, Chatrimn
JumuA Meyer. M 1), 11O, Mt
sene L. Nagel, M.
‘i!unlcy W. Wellnier, M.V
Vouslops Cave Smith, M.
Henntog Puntoppiita, M.,
dubn P Bwopse, MDD,
Cutaiitier lllh&n) Absin Auliioy.
Fodusley Halbus . Cheliers M, Uoudyesr,
Oastroantarology sl Urowgy
Llearge B Nagaipnisg, ALLY,
Trving M. Bualy, Lt 35,
Seewpte B bRiwet, M
dayce 1. Gryboakt, 1.1
W, ltay Hanvock, Mo
Victor ¥ Seolt, M1
Orvir Bwapmon, St
Conauniar et : 8 Batie S
Fivrbsouts y daoi -.....m.«x Carti.
Ohutebdiund mid iy g 1]
o . g, M O Chudrnte
dush P Borders, M D
Ttchard B, Dichay. M D, VR L
“Trmodere 1 Frellicn, 0.

Chatriune.
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American Ex q
Dental l!g&!::zx}sx\

Association

B AV
6S G i

May 22, 1986

Dr. Duane E. Christian
810 North Nevada Street
Carson City, Nevada 89%701

Dear Deoctor Christian:
Your letter of May 14, 1986 has been received.

There appears to be confusion regarding both the role of the
Council and the scope of ANSI/ADA Specification No. 1 for Alloy
for Dental Amalgam. The Specification is not for dental amalgam. '
It is only for the alloy for dental amalgam. The amalgam does

not form until the dentist mixes the alloy with mercury. There~
fore, dental amalgam per se cannot be certified. We cannot
certify a reaction product made by the dentist.

The requirement for review of American National Standards
developed under the Accredited Standards Committee procedures

of the American National Standards Institute requires that a
standard or specification be reviewed once every five years.

The committee responsible, in this case, ASC MD156, is required
to review the document and recommend revision, reaffirmation or
withdrawal. The Committee is responsible for this action, not
the Council on Dental Materials, Instruments and Equipment of

the Association. ASC MD1S6 is an independent committee and is
not a Committee of the Council. The Council acts only as the
administrative sponsor and provides secretarial assistance to

the Committee. The Committee has representatives of 34 organiza-
tions including the Academy of General Dentistry and when ANSI/
ADA Specification No. 1 was last reviewed in 1984, no member
organization presented any documentation to request revision.

The Committee voted unanimously to reaffirm the specification,
and on February 15, 1985 the American National Standards Institute
approved the reaffirmation. The specification will again be
reviewed in 1990 for any revisions.
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May 22, 1986
Dr. Duane E. Christian

Page 2.

I do not know the address for Prospect Associates, who
you carboned, so am enclosing a copy for Ms. Cowan of
the organization for you to forward to her.

Sincerely yours,

John W. Stanford, Ph.D.
Secretary

Council on Dental Materials,
Instruments and Equipment

JWS :ph

cc: Dr. E. Neidle
Ms, L. Stovall
Dr. Michael Ziff
br. H. Huggins
Ms. S. Stanford
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. RUYLER AND REGULATIONS
in wonrdmee with the atat mry
5 :

iy a8 rovide im:u-tzq [
mom for production .

h the al The Oommluiomr utrgq-h it u
doubu um m u "'m

the Commisslonsr has

public and of all fes conoel
mﬂ:um’ﬁwma aa&:

GENERAL

Thie Commissioner has made many’
minor aditorisl changea in the nmlv

1. Beveral coraments stated that pubx- .
ndations snd

iloation of panal roeomm‘ el ohs
or th

tion of devices before promulnt(on of

the regulation eatal claset-

o pxoee'dgpl viahm e basic

3
rovide
u!ety and effectivensss. The nile also
o3 the determination of the
safety and effectivenéss of devicos,
prescribes the procedures for the sub-
mission and re)
clansifical

data
or reclassifiond

DATE: August 28, 1978,

" Joseph Bheehwn, Bureau of Medical
Devices (HFE-70), Food andéDrug

Administratipn, Dep-rhn

- thcprmmn&blaouby

making. The ﬁmmenu pointed out
that sn agency must provids publle
notioe and an appnnunul Tor interests
.ed partios {0 partl belore lxnp)p-
mentation of s rule,

Bection 518(cX1) of the act requires
mu!luon of | thl

by

tion penels in making their reviews
recommendations. The ssction
does pot roquire, however, that the
final clamsification p) es reguls-
- tion pregede  svary other mn in the

prooess. th
ieation procedures w requlatiol es-
% m&b"ﬁrgwm

m_fol i Eh
¢ n wocau T notics of
rovided In &
mtlce m\bll.lhed in the mmx. Rlau-
m on May 19, 1975 (40 FR 21648). Be-

esnarily into class

tiong 818 (cX3XC) avd (AX3XB) 01 Hle

act clearly states that an implapi oeed
" not be classified Imochu 11L°4f such

eaitl
8757 Georgis Avenue, quver Bpﬂnﬂ.-

Md. 20910, 391-427-T114.

SUPPLEMEN FARY INFORMATION:
The proposs!’upon whieh this final

ncnhtlon ia pncd was published In:

the Prosmar Rsorster of Bej ber
13, 1977 (42 FR 48028). Inte
sons were glven until Novem)
1971 to comment, Twenty-fh
ments were réceived on the p
presenting & wide yange of issueg.
This reguiation essenlially
existing procedures ihat ha
in the

els are public
udvhorv commitipes, the general pro-
codures under wl Icn the panels oper-
ate have already beel d by
nuuhuon 31 CFR Pm 14,

2. Oné comment, referring to the
portion of the preamble to the pro-
posed regulation that discussed the
Classification criterin (42 FR 48030),
argued agalnst considerstion of such
"pncuul matters” u the difficulty

classification is gol necemsary to pro-
vide ressonable unnne of salety
roposed defi-

and
tiog, theref Tied,
?@‘nﬁ%ﬁm—iﬁ' *
veral comments requested revl-
slon of the propaud definition of
"uluup rting. - or - lifo-suitaining
device” In §880.3(e), The comment
sugyested that the propo‘od wording
s and vague. The com-
ments aiso Alated lh“ the proposed
is too broad becaupe Con-
gress intended that only devices essen-

d in neral
and the length of ume requlrcd to de-
velop The

stated that such consider-

to date. Manufacturers and of

yegulation. The agency has

[N
i
32990 )
be lxem.pt lrom publln

FEDERAL REGISTRE, VOL 43, NO, 146—NUDAY, XRY 24, 1978

cm to lupponlnc or sustaining life be

or lfe-sus-
wnln: devices for claxsification pur-
poses, Bome comments suggested Lhat
the vorda “or yislds information that

ations should be lrrefevant to classifl-
cation decisions, and that any i
nience to the agency does not ch;ngc
the fact that sdequate informath
may exist to sllow proper classi!!

'

1
H
i

!
t

-~

RNLES AND RIGULATIONS . i .
af & deficency o the petitien, the pe- ndmucnnu-blmydm\nm;
Htlonar is allowsd & period of time in * be copsidered, N

raehteee batabms ad amndlan K18
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the subjects are suitabie for
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suppcriing of Ufe-austajning, or for s
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. ARALES AND REOULATIONS
eactitionar loshwed by Jaw to admin-
;la Br use such device and

(§ Any known existing standards
applibable to the device, device compo-

I'AO:'-)N o devioa ll!')luﬂlll.
(h) oy panel” means one
tzw WaVisry oommittoos os.

~

(3) Thirty days after publication of a

nummm:'under muc,lmuy
lm o&w 1ar

luu'%c Mdmm data Qubmu

mhmmno mm-mm

tomummum-mw A
 regarded a»

sn implant for
mwwmmmuunn
tendod So remain implagied continu.

oulylornpeﬂodnl)ﬂdw-orm‘

msnolthuutmdpnnunl
ohapter for the puipose of making

wonmmuum gt m‘uf;mn

N omerwh In arder to protect livoan
“u!uupporﬂm or lfewustaining
device”

to, the nltorluon or cop
tinuaiion of & bodily
tant to the continuation ol humm
tife.

) “Cismification ‘guestionnafres”
means 8 specific serios of questions
prtpued“by the Commisstoner lor u.sa

ostion of devioed and for
hy the ast or by the
(” ” ¥ ‘4
group! ‘o1 deviced o no! __&r
= Tinction, oF an
m'

3 mmnhﬂ.mmlmﬁmwpm-
AMMUTADOS

lnlhcqmm

.8} af

veness

yubmitied dec & dovioe that s

classified into class 111 by'amhunn
ordanog with uoo.u

ommmﬂq
Jiaclositre o lcnl ueh deta have

by
'prepuilu recommendations w the
c

and by ipelitioners submitigg petl-
tione for reclassification Quas:
tions relats to the safety ard effective-

nesa characteristics of & devicamnd the
answers are designed to help Com-
missloner dotermine the Sroply classl
fication of the device,

() “Bupplomental data sheet”
mesns iy tion compiled by a clas-
sification e} or submitied in a peth
tan for reclasaification, Including:

1) A summary of the r for
the recommendation {or petitin);

(2) A summary of the upon
which the recommendstion (or pets-
Uon) is based;

(3} An [dentification of the riaks to
heam\ f any) presented by the
dev

14) To the extent practicable in the
case of & ciass 11 or ciass 11N devics, &

for of
[y prlom.)' for ILhe application $f the re-

mmwmzmwm:uu-

T ohtempone of saloty wrfbed in§ 24T of thie crupidr,
(J) o teeu wenerio typos of dodjoss, \n
ljlcggnn of » device in undosr’s 860,84
ooncert uw LAl ol tion u;

$880.5  Canfid weo of datx 8 m an
and information .ub-nuu " comnes- Wowmuuad-r umy
tion with "l S dnq’ped tor

ention.

(8) This section governs the avail-
abliity for public disclosure and the
use by the Commissioner of data and

o

and
‘another devioe hs the samg. genoric
type, regurdiess 'lut«her wach data

T pAragraph (¢ xn-l L1 weotion
(d)(l) “The faot of its existPnoe an

paneix or to the Commissioner in ¢on-
nection with ths classifleadion or re-
classification of devices under this

3
{b} In generai, data mnd Information

vlubmltuad to clasilication panels in

connection with the clessification of
devices under §880.84 wili be avallable

{ In  sooordasg with
#880.130 or §880.132 arv avaliable for
public distiod al the timeithe poti.
tion s recejved By the Food ¥nd Drug
ration. "
{2) The faot of Lhe sxlstenios of & pe-
titlon for reclamsification filed in e
pordan:

of & petition tor mhnl
lhnuou

co with § 860134 or §860.136 s

1) public upon
request. Howe er, except as provided
by the specigl rules in parsgraph (e) of
this sectlony this provision does not

apply to date and Information exsampt
from public disclosure In accardance
with part 30 of this chapter: Buch data
and toformation will be avatiable only

per
or preuu;xet spproval;
{8 In the case of & class
recommepdation whether
ashould be exempled from
requiraments of registratioff
keepling and reporting, or g
{acturing practice reguiati
> {8) 1 the case of an
life-supporting . or

evice, &
device
of the

ending
t:‘lrll the devios be cluasified in class

(1) Identification of any needed re-
strictiona on the use of the dovice, ¢.¢.,
whether the device requires specisl ja-
bcllnz should be hanned, or should be

used only upon suthorization of s

32066

with part
(eX1) Bafely mnd ellecuvcnen data
submitted to classification panels or to
the Commissioner In connection with
the ciamsification of & device under
$860.84, which have not been disclosed
praviously to the public, as described

.40 §20.81 of this chapter, shall be re-

garded as confidential if the device is
claasitied 1n (o class 11I. Booause the

clasaification of & devics under §880,84
‘upon publlos-
AT

nal regiisy
ectivenaia

been discloscd previoualy ars not uv-u

able for public disclosure uniess an:

until the device is clasaified into clm l
in

[
&t have not

alipbie for pybllc disclosupe st the
time the petl is received by the
Food and Drug Administralion. The
contenta of such a petition ere not
available for public disclosure for the
period of time following it receipt
(nat longer than 30 dsy) during
which the petition ia reviewsd for any
deficiencies preventing the Commis-

sioner from making & decision on it. .

Once it is determined that the petition
containa ne deficiencies proventing Lhe
Coramissioner from making a dectsion
on 1L, the petition will be filed with
the Hearing Clerk and ita entire con-
tents will be avaliable for publio disclo-
aure and subject 1o considerstion by
classification pansls xnd by the Com.
misstoner in making a decision on the
petition, If, during this 30-day period
of time, the petition is found to con-
iain deficlencies that prevent the
Commissioner from making s deciston
6n i, the petitioner wiil be 80 notified
and afforded an opportunity to correct

or 11, {n which.case the
paragraph (0K3) of this section ap-
plies.

RULES AND RFOULATIONS

the
Thirty days after notice to the petl.
toner of deficlencies in ihe petition,
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ding-

ta) Provides sdequate assurajiilp thag,

no-uc prophyll:ﬂc)

~t ke mathade of

will be classifiod by regulation Into
oither clase 1 (general controly), class
IF {nartormance standsards). or ciams
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DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug ‘Adutiatstration

21 CFR Pt 872

tDockel No. mmm)\

Claneification of Dental Devices;
of General F

TSRS
as followw class |, gendral controla;
dovds: und

Panel's tontative clowestNeation
dations on file with the offlce

claas il pert:
class UL, premarket approval,

Most davices sre nol classified under
soction 513 of the act until aftor FDA has
{1) rocelysd & recommendation from a
device clussilication pansel (sn FDA
advinery committea; (2) gublished the

of the Hearlng Clerk {HPA-308), Food
aad Drug Adininistration, and
sonounced the aveilabiiity of the report
* to the public by nolice published In the
Fodoral Registar of june 28,1076 (41 FR
268245). On Augus! 9, 1976, the Pans! and
other d duvice

Pénal's or

Tasaihl panels were recharterd to

along with & p d regulati
clnm{ying the davice; and {39) published

Aazicy: Pood and Drug A
ACTION: Proposed rule.

SuMMARY; The Food and Drug
Administration [FDA) s proposing

general rules applicable to th
classifization ulg ; Ean;a! Qev(cui The
Medical Device AThéndmenta of 1978

require FIA to classify oli medicsl
devices intended for human use into
thres cslegories: class 1, geners!
controls; class'll, performance
standards; ind claes {{], premarket
appraval In the preambla 1o this
propossl, FDA deseribes UIEJ

of the prop: :
clussifying individual dental devices,
which are belng publishod sisewhere in
this issue of the Pedera! Register, The ;
o

-~

a finsl clasaifyling the devica,
‘Theae eteps mus! preceds the
classification of any device that wae In
commercial distribution before Msy 28,
1078 (the date of enactment of the
smendments) and thot wes not
previously regarded by PDA as a now
drug under section 505 of the act (21
U.5.C. 355). A device that is first offered
for commerclet didtribution after May
28, 1978, snd that s substantially « °
equivalent to a device classified under
this scheme, is classifled in the anme
class as the device to which It s
substantially equivalent.

A device thal FDA previously .
regarded as-8 new drug. or a newly
olferad davice that is not substantially
equivalent to a device that was in

{ dintrib bafore the

preamble slso dsscribes the activith
the Denta}Device Section of the
Ophthalniic: Ear, Nose, Throot; and
Dental Devices Panol, an FDA edvisory
committes, that makes

amendmenis, Is classifled by atatute Into
claes 11, These two types of devices are
classiflad into class 1il without any FDA
ruiemaking proceedings. The agency

i 1 whether new devices are,

1o FDA
the clsasification of dental devices.
DpATES: Comments by March 2, 1881,

reflect thelr new rosponsibilities under
the amendmenls. The agency direcied
each panel to eaconalder It
preamendments tlassiflcation
recommendations in light of the now
requirements. In 1978 and 1677, the
Panel toviawed all devices that FDA
had referred to It to make certaln that itx
recommandations were in gocord with
the nmendments. Throughout the Panel's
daliberations, interested parsons were
glven an opportunity to present their
viaivs, data, and other informatlon
cancarning the classilication of dental
devices. The Panel also lnvited experts
to lostify and sought Information on
many devices {rom the published
Iiteratura. i

in October 1977, the Pang! submitted
to FDA & preliminary repor} of fix
recommandations. The report included ¢
roster of current and lorm:r Pansl

members and consultants and listed all
meoting dates. The agency placed &
copy of the report in the ogfca of the
Hearlng Clerk (HFA-305), Food and Drug
Ad it and d its

§

q top
offered devices by means of the
4 Sticnt] dure In

i
. uv:;lnbllily 1o the public by notice

hed in the Fedoral Reglster of

& FDA proposes that the final lat
% based on this proposal become effective
¥ 30 days after the dalg of its publication
* in the Federal Registar. R
AoDAESS: Written comments to the
office of the Hearing Clerk (HFA-305],
Pood and Drug Administration, Ro. 4~
62, 5600 Pighers Lane, Rockville, MD
20857,
FOR FURTHEN INFORMATION CONTALT:
Gregory Singleton, Bureau of Medical
Devices (HFK-480}, Food and Drug
Administration, 8757 Georgin Ave.,
Stiver Spring, MD 20010, 301-427-7536.
SUPPLEMENTARY INFORMATION:
Davice Classification Bystem
‘The Medical Device Amendments of
16878 {Pub. L. 84--285, herelnafter called
the amendments) establish o
comprehensive system for the regulation
of medical devices intended for human

P p
section 510(k) of the st {21 U.S.C,
A80{k}} and Farl 807 of the regulations
{21 CFR Part 007). :
‘Related Regulations M
in the Federsl Register of July 28, 1878
{43 FR 32088), FDA fssucd fins}
i describing the p
for classifying devices intonded for
human use, Theae regulations, which
were proposed in the Fedesal Register of
September 13, 1977 (42 FR 46028),
supploment the sgency's regulations In
Part 14 (21 CFR Part 14) governing the
use of advisory commitiees. The agency
aleo Issued interim device classification
precedures in a notice published In the
Fedoral Register of May 19, 1675 (40 FR
21848). . .

d

use. One pl ol the
section 513 of the Federal Food, Drug,
and Ce-m‘e.l.ic Act {the act} {21 US.C.

November 29, 1677 {42 FR 60762). Also
_available in the office of thp Hearlng
Clesk are summary mlnute; from alt
Pancl meelings, verbatim téanscripts of
meetings held after May 2B, 1976 (the
dale of anactment of the amendments},
and all references clied In Individual
dentaf device proposed classiiication
regulations,

On April 28, 1978, the sgi
lerminaled all of the devica |
classification panels, sad then
reestablished them with new names and
with a nsw struclure. FDA published
natices of thase changes injthe Federal
Register of May 18, 1078 {43 FR 21608,
and 21668) and May 26, 10¥8 {43 FR,
22672 and 22673). The Dental Device
Cl Panel was i d,
and {ta functions are now gonducted by

ney

Activities of Panel , ! the Dental Davice Sectlon&! the
Antivipating enactment of the Ophihgimic; Bar, Nose, Throat; and
FDA established several  Dental|Devices Panel. '}
advisory commiitecs to make ~ Lo B i
preti y 3 on device Retationy tho Device Names

"the Dentai Device

three

Classift Phnel (the Panel} was

{clanses) of devices, d: ding on the

-regulatory controls needed fo provide

reasonable sssurance of thelr safely anc
ffecti The three tes are

85084

originally chattered on Oclober 15, w!-l.
as the Panel on Review of Dental .
Devices FDA placed a report of the

Federal Reglstor / Vol. 45, No. 251 / Tuesday, Dacember :“.

!?vlcn Reglsteation god Listing
Codes And:the Device Namps in N
Clasificatign Regulations g

Some manufacturors haye become
sccustomed lo dentifying} device by

1980 / Proposed Rules

Pansel's recommendad priority {“high,”
“medium,” gr "low"} for application of
premarketpproval requirements to thai
device. Ax sxpluined below In the
section of fhis notice concerning

5. Risks to health. In identifying the
rinks 1o health presented by denial
devices, the Panel recognized that faw
devices are completely free of risk. The
Panel itsted the risks If constdered most

“Priorltias for Class If and {1 Bavicos,” ! sigalficant, ospeclally thows that sre

the sgency 1s not, however, proposing
the estubilahment of FDA priorities at

ihle Hima

unique to the individun! device. In soma
cagos, FOA buu [dentilied risks to health
arsanntad hy a rlavica In additlon fo

of the agency's leiter to mnm’ban of the
Section {s on file with the Hearing Clerk,
al the addrsss noted above (Rel. 1),
FDA cuutlons that the fing!

clansification of a device may differ
from the propoenl, Faclors that may
cause such a chunge Includo comments,
the agency's roconeideration of existing
data and informstion, and the agency’s
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FUA has detsrmined that no device
that in lsbaled o otharwise represenicd
as sierils will be exemplod from the
device GMP regulotidn. A sterlle dovice

. mut! be lubjm:l lo th onlhv GM.P

N £

1 or varlange from the device

Thoss patitions may be

prop Py o
of devices, whather the are

proposed in responss’to

« recommendations of the pancls or on the

cgnncy‘l Snullﬂva. Cnmmnnu
should

foe
-J‘eqnncly reducu the blobuulun
{numbaer of microorgrnisms] on the
device and its components during the

GMP
with p

in
of vection 820{1}{2} opf the Fudnnl Fuud,
Drug, end Cosmetic Acl {21 U.
3804{N}{2}}. The egsacy lnnqnnced the
nvuﬂublll' of tse guideilnes In & notice
the Federsl Register of

' bc wﬁpomd by lnlo;msﬂon showing 8

2
d‘zvlce from the Kmmarkel notification
or i is

mnnu[.clurlns ‘K'rzcnu This rod is
ton

with Uu critaria discuseed

comprehensive quuluy assurance
program as is rhequlred by the GMP
! with sd

above.
Guld

for Preparing Petitions
E tion or Variance From

controls, tralned personnel, appropriate
maintenance and callbration of

sterilization equipment, recordkeeping )

concerning lut sterillty, strict packaging

and labsiing controls, and other quality

#BSUTONICE Mensures.

The agency also has determined that

* no exemption from the device GMP
regulation will extend lo § 620,180, with
respect to general requirements
concerning records, or § 820,188, with
respect to complaint files. The agency

the Dovics GMP Regulation for Devices
Classiflad Into Class 1 or Class [

FDA tiss prepared guidelinas on | the
d b

January 18, 1980 {45 FR 3671}
List of Deutel Davices -
The following is & st of dental

"davices that DA Is proposing to

clossily, the section and subpart of Part
872 in the Code of Pederal Regulations
under which the regulation classifying
tha device wiil be cadified, the docket
number of lhn pmpoud clanmuttun

procedures thal should be (ol

persons who wish 1o subniit patjtiops for*

clanmcnnon cf euch device.

Chnr

belleves thal granling from
these sections would not be in the public
Interest *d that campllunca with these

sections W not unduly burd for
device manufacturers. To ensure that
device £ have

EETxeomEae

systems for | and
followup, ell ménufacturers are required
to comply with the complaint file

i i device 1 8
also are required fo comply with the
general recurds

Sulpers Du-Danital Prouthetic Deviess i

to ensure that FDA has access lo
complaint files, can Investigate dzv.cn-

related Injury reporte and

about preduct defects, can di
whether the 1 ‘s
actions are ad snd can d

whethar the exemption from othor
sections of the GMP regulation ls still
appropriats,

In goneral, FDA hes not initiated

posals ig exempt of
davices from requirements under secrion
510 or 520{f} of the act, but has acted on
the basis of exemption
recommendations of the device
classilication panels. However, FDA hos
proposed occasionally 1o exempt
manufacturers of cerisin devices
clasaified into class | or clasa I froii. the
requirements of cerlain sections of (ue
GMP regulation, according to the abave
exemption criterta, Manulaclurers und ,
ather interested persons may submit
commenls on the appropriateness of the

i
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Dovhi.u Considered by ’l‘wo or More Cynacology and R-d(oflﬁa;(q v . ’
Py d hic film i
Cbatetrion-Gynecotogy and Rediclogle L
‘The Dental Device chllon of the Lesdod |wun—0b‘lllﬂcl Gynocolouy snd N .
Ophthelmic; Ear, Nove, Throa; and Radiolog ;
Dental Dovices Panel and the other hldld opuulur radialion prolllmr— . ‘ .
panuls listed below made classificati Ol and o
the - Norvous System vend H
. o sle - H »
following dovices; ’ Comprosssd gue zyllner and valve-- )
Rewplratory snd Narvous Bystem 8
Device~Othor Panels , Anzigesiafunesiberis gas machinew ¢
X-ray o tie—Obatetrl y and Nervous Bystom '
- sud Radlologic . Rnuucllallnn and smorgency oxygen unl!- R
Exlra oral X-ray dentsl Dim—Obeletrics. { Reuspiratory and Nervous Bystem !
Gynecology and Radiologlc Cotlon applicator-{Gonorat Modica! .
Intra orsl X-ray dental Nim—Obsistrics- Avuloclave—-Conorel Modical "
Cynecology and Rediologle + Fihylone oxlde gas l\bﬂ“lab—cﬂwl’ﬂ‘ ' ARSI 1
. lnum!lyhu udlogmphlc ucnln-—Obmmm Modical B . . . FE
; LR N

) i ' S .
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|

45870

U.B.C. 3000, 972{

delegated g him (21 CPR 8,1), the.
Commlu\% or of Pood and Drugy
pro cbos c\Chnp\erlotTﬂlo 21 of ths

e of Paderal Regulstions be amended

by adding new Parl 872, Bubpart A, lo
road as follown

PART OII—DENTAL DEV!C!S

ae)).‘nnd under authori:

2. Resommended olassifihtion; Class

1 {gsnerai oontrois), The Pansl
recommends that this dtvlc? be exampt

. from premarket notiffoationjunder
a00tion 510{k) of the Fodenl Food Drug,
and Cosmetlc Act (21 U.S.C 1313
reoorde and reporis requ!rubonu undor
section 819 of the aot {21 U.8.C. 360},
&nd the guod mennfscturing praciics

If under section 820{1} of the act

with the Hearlag Clerl( Food und brug.
Administration,
Datod; Deosermber 16, 1080,
Willtam ¥, Randolph,
Acting Atsoolole Commlulamr/or
Regutatory Affairs.
172 troo. w>-39614 Fled 1318401 3 it
$ILUNG CODE $110-03-M

2

e s
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develvpment of the proposs reguiniion,
The Danind Davice Classith ton Panel,
an FDA advisory committes, mada the
following recommendalion regarding the
clussilication of doatal X-ray fm
holders:

1, klontiflcation: A dental X-ray flin
holdear is 8 device nsed to position and
1o hold X-ray il tnelde the mouth,

2. Recommunded chigsification: Claes
¥ [gonorat controle), The Mane)
recommends thal this device be sxompt
from promarkot notificalion under
sevilon 510{k) of the Federal Food, Drug,
and Cosmatio Act {21 U.S.C. 380(k)),
rocords und ropurts requiremenis undor
gectivn 519 of the act {21 U.S.C. 380i),
und the good manufucturing practicy
rogulation under sectiun 520(1) of the uct
{21 U.8.C. 360{R),

3. Summary of resaans for
recommendution: The Panel
recommends that denisi X-ruy film
holders be classifled inlo clasg | bouavso
the Panel bolieves that goneral controls
are sulficiont 1o provide ronsonuble
assusance of the safsty and
effoctiveness of the device. This device
has baen used in dentistry for many
years, The materials used in the davice
that coniret the body have known and
accepleble properties. Tho Pans}
believes that manufucturers should not
be raquited to cc:mply with premarket

recorde and reports reguiremonts, and
the good munufncturing proctice
regulation becausa the Pano] bolleves -,
thut defeuts In this device are readily ¢
apparen! to the ysor, .

4, Summary of duta on which the
tscommendutjon 1a basod: The Pane}
bused Ita recommendation on the Panel *

|

would provide ronsonable nesnrance of
tho aafaty and olfuctivensas of the
duvica, The pgenoy ulso belinves that

§

e
Uatad: Navﬂmlu.’v L, U0

Willam ¥, andolph,

Autiig Associote Commivsivaer fur

there Is auificl o
establiul o performance slandard for
this devica,

cgulatory Affai,
19 Dok w024 Filed 12-20-9 B 4h nan]

WALING COOE 4110004

Baceuse the agenay hsa
that dental X-ruy {ilm holders should be
lassified into clase I rather then clnss
1, tho ngenoy 8 not roquired to publish &
rogulation adopiing ur rejecting the
Panel's recommendation thal thls dovice

21 CFR Part 872

{Dookes No, TON~2043)
Meddical Dovices; Classification of
b e

Le exempl from p
procedures undsr ssatlon 810(k), recozds
and raporly raquirsments under section
518, 4nd thd good manufacturing .
praclica regulution under section 520(f)
of the act,

On Apri} 26, 1978, the agenoy
termtinutod o)l of the device

{ panels aad

biahed

- AGINCV‘:

gam Allgy!
{ ang Drug Admintateation.

ACTION: Propossd rula.

SUMMARY: The Vood und Drug
Administration (FDA} is isauing for

. public cémmient a proposed regulation ,

clussifylng amalgam atloys into class Il
{performance standards}. FDA is also
bitaking th il

thom withs the smne funct but with
néw nomes and u new structure. FDA
publiahed notiovs of these changes in
the Federsl Reglster of May 19, 1878 {43
TR 21000, 21607, ond 21868} and May 20,
1978 {43 FR 22872 and 22073}, This
proposad classification regulation
Identifios euch davice papel by the
{ormer nams, Further information
rogarding the deylce advisory
commiltnes and Hat of thelr now nomas,

i may bo found in the preamble to the
Litshad slsewk

of the.

Dental Davice Classlfication Panel that’
the device be classifled {nte clase {. Tha
effect of classllylng a device into class

(@ {provide Tor fha Taturp devolopmant

ol one of more petlormance BTERGATdS,
!a Hheure g ifgiﬁ ang e{!uci}vanﬂi of
ihe device, Alter consldiring publiec
dommants, FDA will ssue a finat
regulation clusslfying the device, Thess
actlons sre being taken under the

Medlcal Dovice Amendments of 1978.

general p p
in this issue of tho Paderal Reglster,

Therofore, uader the Federal Food,

oATEs: Co by March 2, 1961,
FDA proposed that the flnai regulation
based on this proposal becoms effsciive

bors’ parsonal k tedge of, an
clinlenl oxperfsnce with, dentul X-ray
fitm holders in the praciice of dontisiry,
& Riwke to healils Infoctlon: if the
materials used i the device connol bo
properly starilized, a patigni may
contract ayinfoction.
Pmpntnq,ﬁloumculun .
FDA diasgrooe with the Punel
) snd 18 propoaing that
dontal X-ray filin holderd bo classifivd
* Into clase i {performance standurdae},
"This decision is bessd on the knowladge
ihat  single dental X-ray film holdur
may be uwc! I"ur many putlents’and has
for

Drug, and Cosmatic Aot {secs, 513, * 90 days after the datefof its publicalion
701{a), 52 Stst..1068, 90 Blat, 840-640 {21 in the Federal Raglster. . :
U.8.C. 300¢, 371{4))} end under author! Wiltien to the '
dolegatud to him {21 CFR 8.1), the difice of the Hoaring Clork (11FA-305),
Commlssioner of Food und Drugs Food and Drug Admhyistrution) Rm, 4~
prropasos to amend Part 872 In Bubpurt B g2, 5600 Flshore Lane, Rockville, MD

by adding new § 8721006, lo read us, 20087, i

follows: T
l_ 272,908 X-ray fiim holder, N
{a} Identification. A dente) X-roy fiim
holder 1s 8 device used to position and -
1o hold X-ray film Ineide tho mouth,
{b) Classification. Cluss 1t
{porformance standards}, .
Intoras(ad pursons may, on or bolote
March 2, 1981, submit to the Hearing
Clark {11FA-308}, Foud und Drug
Admnistretion, R, 4-62, 5000 Fishets
Lunae, Rovkvilio, ML 20857, writlen .

the p
wicrourgunisime boiwoon patjonts,
"Therofors, these davicys muat be
constrogiod of matorialy that con by
properly slerilizod. The agenuy bolioves
{hol & parfermance stendard is
necassary lor this device bouuse
goneral controla alons ere wvulficiont to
control the riiks to bealth jvesnted by
the device. A performanci iandard

. Samend4

3 this I Four
coplos of any commonis ure fo be
L 4, uxcapt that individusls ma

FOR FURTHEN INFORMATION CONTACT:
Cregory Singleton, Dursdy of Modical
Dovices {HFK-400), Fuod and Drug
Adminisiration, 8767 Georgle Ave,,
8ilyor Bpring, MD 20010, 301-427-7638,
BUPPLEMENTARY INFORMATION:

Panel Rocommendatioh

A proposal elsewhero In this lssug of
the Fodaral Rogistor provides
backy d luformallou

of the prog
“The Dental Davice Classification Panal,
an FDA sdvisory commilten, mads the
following revommondation regarding the
inesif) of alloys:

the

submil ons oupy. Commients are to be
identlfled with the Honring Clerk docket
number found In bruckets In the heading
of this doowipont, Recolved comments

, ldentificatlon: An amaigem alloy is
dsvice thut conslels of A motajlic

substanco thal js mixed with mercury lo

form filling materia! fur deutal caries, -

way be woen In the above offics betwean' & Recommiended classification: Class

pan., Monday through
Friday. : . '

K4

1 {porformance standurds). The Panel
racommuends thut estubiishing 8

Fodaral 1 gister / Vuvl, 48, No. 281 [ Tuesday, D

b,

30, 1080 [ Prop

d Rulos 48081

Proposed Classification

- PDA sgrs#e with the Ponel
reconunendation and is pooponing thut -
gold-bugod aloy for chint Luse by
aluseified inlo class I {3 srmunue

Choae s b osrees st

atamadueeten

9 a1, and 4 p.m., Monduy thirough
FPriday,

Datoth November 18, 1900,
Wiltlam ¥, Randuiph, i
Aallnf Awsoviaty Commizstoner fur
Hupirlitore Atfaice,

contaln emaller quantitioa of other
melals, such an coppoer, gold, and
platinum, it [s used lo fubrioste dentol
appllounces such as crowns snd bridges.

2, Regomnionded clussification: Glaws
it [performanne standurda), ‘the Panel
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& medium priority.
3..8ummary of reaschs for
recommandstion: The Pane!

recommends muw__-_lw
classified into clas? £8 aterinis
used Tn (he devivd that contact the

[ el a generally sccepted a

ataTic] fivel of esus compatibility.

& Pang) XZIALY] Tal conirels
alone Would not provide sufficient i
& ATacts Lhe
‘angi Delieves inal a perior
‘slandard Would provide re 13
aisurance of the
SlTecTvEnees of the device

]

W!g !ﬂiﬁiﬁﬁi‘go .
1l # petla 7

3 Ay cRdala pn which the
recommendalion 18 based: The Panel. .

ased Jts recommendstion off

iembers’ persanal knowledgs of_and

porformance ollndull‘nr this dovice be

Y
: {2} Adverss gastric
i fon of the

U.8.C 300c, 571{s))) and under authority
dolegated to him (21 CFR 5.3}, the
Commissioner of Pood sand Drugs
proposss to ymend Part 572 by adding
new Subpart €, which Is reserved, snd
adding new Bubpart [J and § 872.3052, to
read ax follows:

SBubpart C—Hestrved :
Bubpart D—Prosthetic Devices

§972.908 Amaigsm aoy, .

{8} Mdentification. An amalgam alloy *
is # davice sl consiats of ¢ metallic
substance that {e to be mixed with
mercory to form filing material for
dental caries. - o

{b} Clossification. Clasa {1
{perfonnonce slandsrds). .

Interasted persons may, on or before
Murch 2, 1961, submit lo the Hearing
Clerk [HFA-305), Pood and Prug
Administration, Rin, 4-02, 5600 Fishers
Lane, Rockville, MD 20857, wrilten

ding this proposal. Four

P or the mixed
may be hirmfol to the pationt’s digestive
or respiratory tract, {b] Adverve tizsue
reaction: if the materisls n the devics
are not blocompstible, the patient may
have an advarse lisaue reaction.
Proposed Classification

FDA sgroes with the Panel
recommendation. and is proposing that
amalgam alloys be c‘mgﬂe:’i‘:‘n(o class
11 {performance standurds). The sgenc:
belfeves that a performante ilandara iy
pecessary Tor this devica because |

general conlrcgl alone are neallicient to
conlrod the risks 1o heaith presented by
f

cuptes of any comments are to b‘e

sctions wre being taken under the
Msdical Device Amandments of 1978,
¢ATRE: Comments by March 2, 1001,
FDA proposes that the final regulation
basod on this proposal become effective
50 dayn altar lfm data of lts publication
the Podaral Registar,

ADDRESE: Wrilten comments lo the
office of the Hearing Clark {HFA-305),
Food and Drug Adminlstration, Rm, 4~
62, 5000 Pishers Lane, Rockville, MD
20857 :

POR FUNTHEN INFORMATION CONTACT:
Gregory Singleton, Burean of Medical
Devicas (HFK~460), Food and Drug
Administration, 8757 Georgia Ave.,
* Slver Spring, MIJ 20910, 301-427-7536.
BUPPLEMENTARY INFORMATION:

Pano} Recommendation

A -propasal elsewhere in this ssue of

the Fmioul)kosimr provides "
back 5 | .

elo of the d regul

The Dental Device (Elq:nlncnllu; Panel,
an FDA advisory commities, made the

submilted, except that may
submil one copy. Commentia ste to bs
i entified with the Haaring Clerk docket
1 umber found in brackels Iu the heading
¢ this document, Recelved comments
110y be seen In the above office between
9 am. and 4 p.m.,, Monday through
¥iday. R

Dated: November 19, 1950,
{/flliam F. Randolph,
Acting Asseciote Coqumissivner for
1 egulatory Affairs.
1" & Doc. 30-3023 Filed 12-29-00 K48 s}
LILLING COOE 4510-0%-0

{hg @dvice. A perfornance !
would provide reasonable assuraaces of
the safety and elfectiveness of the

device. Tha agency also beligves that
thare Is salficlent (AIGrHEII0]
Srlarmance alandard for

1 A T
; I 28, 1078, the dgency
terminated ail of the device
Tassifi panels and blished

L1 CFR Part 872

(Uocket Ho. 78N-2844) .

g garding th
classification of gold-based alloy for
clinical une:

1. identiflcation: A gold-based siloy
for clinical use is & mixture of metals,
the major component,of which {8 gold. It
may also conm;x amaller qunrlxllmel of
silyar, copper, platinum, or palladiym. It
15 used To fabricale custom-made dentsl

. appliances, such as crowns and bridges.

2. Recommendad classification: Class -
1l {performance standards]. The Panel
recommends tha! establishing a
performance standard for gold-based
alloy for clinical use-be a fow priority.

3. Bummary of ressons for .
recommandation: The Pansl
recommends that gold-based allay far
clinical use be classified into class I
because lhe meterials usad In the device
that contact the body ahoutd'meel 2

Hedical Davices; C of
iold-Based Alloy for Clinical Use

AoeNey: Food and Drug Administration.
ACTION: Proposed rule, R

an
faval of lissue compatibility. The P’ane(
balleves thal general contrpls alone
would not provide sufficle§t contrgl
} istic, The Panel

them with the same but with
new names snd a new atrucfure, FDA
published notices of these changes I
the Federal Registar of May 19, 1678 {43

. FR 21600, 21868} and May 26, 1978 {43 FR
22672 and 22673). This proposad
classification regulation identifles each

the former name, -

~uMMANY: THe Pood and Drug
dministration {FDA} is tssuing for
jiubllc comment a proposed regulation
lassifying gold-based slloy for clinlcal
aae inte cluss Ui {performance
standards). FDA ls also publishing the
ecommendation of the Dental Device *
Classift Ranel ths! the device be

Further B g the device.
advisory commiltees and list of their
new namas may be found in the
preamble to the general provisions,
published elsewhere in this insue of the’
Pedorat Register, -

Therefors, under the Federsl Food,
Drug, and Cosmetic Act {secs. 513,
701{a), 52 B1at. 1055, 90 Stal. B40-548 (21

.

classifled into class {1, The cffect of
classifying a device into close H Is to l .
provide for the future development of |
one or mora petlormance slandarda to
ussure the safoty and sffectivenevs of '

bellavef thai a parformence standard
vide reasoneble assurance of
the aafet§ and effectiveness of the
d that there is sufficlent
informatiég to establish a perfoimance
standard, °

4, Summary of data on which the
recommendation is based: he Panel
based lts recommendationbn the Panel
membare' personal knowldgigs of, and |
clinical experience with, the device in
the practice of dentisiry. .

5. Rlsks to health: Adverse lissue

i 1s used in the device

the davice, After public

commenty, FDA will issue a final
regulation clasaifying the device, Thes

are not biccompatible, the patient may
have an adverse lissue reaction,

s5pa2 g Federal Registar / Vol.§ib, No. 261 / T&esdsy. Dacember 30,

1980 / Propossd Rules

gé

oo "

Foatoty and off

of the dovice.

general provisions, p

in this lesus of the Federal Raglstar.
Therefors, under the Federal Food,

Toaim wmd Mnamatin Ant feck. 513,

1 rha sffect of classifying a devioe inlo

1ans 1o o roquire that the devica meot
aly the ganersl controls applicable lo

"bettaves that manufacturers of this

device ﬂw\ll‘d not bg roquired to c?mp!y

withp P
vacords and reporty requirements, and
tn mand mannfantiring oractios
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trsiens »

gensral vis, published eleawhein  wefety and offectt of the devica. betieves that manufaciurers of thia

in this issue of tha Kederal Reyister, The slfect of classilylng & devies Inlo device should nol be required to comply
0 A '

‘Therefore, under the Pederal Food,
Drug. and Cosmetid Act {sors. 513,
701{x}, 52 Btat. 1055, O Stat. 540-548 {21
U.8.C. 300c, 371(«)]("“{ under suthority
dalegsted to him [2) CFR 5.3}, the
Commissloner of Foed and Drugs
gmpowl to amend Part 872 in Subpart D
y adding new § 872.3070, to read as

{follows:
$372.3010  Precious metsl slioy tor cilnica)
e, .

{a) Mentification. A precious metai
slloy for clinjeal use fa a ture of
metals, the major components of which
are sitver and palladium H may sleso
contain smeller quantities of other
metals, such as copper, gold, and
platinum. 1t Is used to fabricate denta!
spplinnces such as crowns and bridges.

(b} Classification. Class 11
{performance standards}.

Interested persons may, on or before
March 2, 1861, submil fo the Hearing
Clerk {HFA-305), Food and Drug
Administeation, Rin. 4-82, 5600 Fishers
Lane, Rikvﬂlu, MD 20857, written

gand s preposal, Fois
coples of any commaents are to be

!

class Fin to roquire that the device meel
only tho general controls epplicable to
al} devices. After considering public
comytents, FUA will lasug o Jinal
regulation classifying the davice, These
actions are buing taken undor the
Medical Dovice Amendments of 1978.
oATES: Commaents by March 2, 1881.
FDA proposas thet |{c final regualtion
bused on this propossl becoms

aflective

with pi P
rucorde and repurts requirements, and
the good manufacturing praclice
rogulation beoause this is & aimple
devlce that presents no undue rlsks to
health when used In a normal meaner
end for the purposs racoamended.

4. Summary of data on which the
recommendalion 1s based: The Panel
based its recommendation on the Panel

barat P \adge of, and

30 duys ofer the date of Its
in the Foderal Ragistar. N
ApoRESS: Wrillen commenis to the
office of the Hearing Clark (HFA-305),
Foaod and Drug Administration, Rm. 4~
2, 5600 Fighers Lang, Rockville, MDD
20857, R
FOR FURTHER INFORMATION CONTACT:
Gregory Singleton, Bureau of Medical
Devices (HFK-460), Food and Drug
Administration, 8767 Georgja Ave.,
Silvor Spring, MD 20910, 301-427-7538,
BUPPLEMENTARY INFORMATION:

Pauel Recommendalion

A proposal slsewhsre in this lssue of
the Federal Reglister provides
back 3 it the

P, of th ath

submitisd, except that individuals mu; *
submlt one copy. Comments are to be

identifled with the Hearing Clerk doc! et
number found in brackats ‘ln the headung

the ]
The Dental Device Clansification Panel,
sn FDA pdvisory commitias, made the

g
1ol

of mercury and alloy

of Ihie d
may ba seen tn the above office betw.en
¢ a.m. and 4 p.m., Monday through
Friday. .
Dated: November 19, 1880,

Witliam P, Randoiph,
Acting Associate Commissioner far
RBegulotory Affoirs.

L FRDoC 103002 Pl 53-8 K4S s}
SULING COOE 4110-05.48

21 CFRPant 872
[Dockst Ho. T8N-2846]
Medicai Davices; Classification of

dispensers: .

1. Identification: A mercury and alioy
diapenser is s devjce used 10 measure
and dispense a prédetermined amount
of dental mercury {n droplet form and a
premeasured amount of alloy pellets, |
‘The device usea a apring-activated valve
to deliver the materials into & mixing -
capsule, B

2. Recommended classification: Class
1 {general controls}, The Panel”
recommends that thin device be exempt
from premarket notlficalion procedures
under saction 510{(k} of the Federal Faod,
Drog, and Cosmatic Act (21 U.S.C.
380{k)}, records and reporty

Mercury and Alloy Disp
aaency: Food and Drug Admindstration,
ACTION: Proposed rufe. ¢
SUMMARY: The Food and Drug
Administration (FDA) Is lssuing for
public comment & proposed regulatic 3
classifying mercury and alloy dlspeq el

¢

qi  under section 518 of the!
set {21-U.8.C. 3601}, and the good
manulacturing practice regulation under
section 520(f) of the acl {23 U.B.C.

3. Summary of reasons for -
recommendation: The Panel
ury and alloy ¢

recommends that merc
‘ be fied Into class

into class I {p d
FDA is alto publishing the

recommendation of the Dantel Devir )"
Classification Panel that the device {0
classifled into class I (general controis),
Ths elfect of classifying s device int.
class I 12 10 provids for the future
development of one or more
performance standards to nexure the

8384

controls are quificlent to pravide
reasonable assurance of the salety ani
elfectivenoss of the device, This device
has been used In dentistry for meny
years. The malerlals used in the device
that vontast the body have known ey
accepiable properiies. The Panal

becauae the Panel belleves that ganeri]l

dg
clinical exporience with, mercury snd
sliay dispenaers in the prectice of
dentistry,

8, Risks 1o health: None ldentified.

Proposed Classification

" FDA d(ug;al with the Panel
redGmmendalion and (s proposing that

syercury and alloy dispeneers be

{ into class H {perf @
standards). Mercury lg (_q;l% 1¢ humans.

Por many years, spiilage or {sakuge o

mercury has basn conkidered a hazard
1o dental patlents, the dentias, and siafl

workers. Leskage of mgrcu:g from the
device ﬂ\l! cAusS acule or nic
QU

fifeury 1axIclt alaiion of
ge: FETy vapors. Pallure of the device to
Bponas an accurate amount of mercury
could affect the physical properties of
thercarie filling material, resulting in
early fallure of the fliling. The agency
believes thet a performance standard s
necasaary for this device Yscause
general controis alone are insulficlient 10
. control the risks to heaith presented by *
the device. A performance standard |
would provide reasonable assurance of
the safety and effectiveness of the
device. The agency also believes that
there Is sulficlent informalion to
establish a performance standard for
this device. N .
Because the agency has determined
that mercury and slloy dispensere
should be classified into clasa U rather
than cless I, the agency is not required
10 publish & regulstion adopting or
jecting the Panel d that
this device be exemp! frolk premarket
notificgtion procedures under section
510“(;%!00"’! and reporth requiroments
underéxkian 618, and the good

 manufafturing praciice regulation under
sectiofgi20() of the act,
On Aprij 28, 1978, the agency
terminaled'sll of the device

lagaift panels and
them with the same funct
new names and & new aid
published rotices of thes§ changes in
the Federal Register of May 10, 19768 (43
FR 21606, 21687, and 21068} and May 26,
1078 (43“?‘('2257.8 and 22373)‘. This

tlHahed

bos, but with
cture. FDA

fdoniilies sach device panel by the

B

' . Pedoral Reglster / "ok 45,'No. 251 / Tuesday, December 30, 1080 / Proposed Rules

Clerk (HPA-308), Food and D
Administration, Rim. 4-02, 5600 Fishers
Lane, Rockville, MD 20857, writtan
comments regarding this proposal, Pour
coples of any commenls are 1o bg

Panel Recommandation

the l?udcn} R’ghlu‘pmvldu

A proposs) elsewhere In this [ssue o_!

4

d Tati:

lop of the 7

standard is nscessary to assure that
dental smalgam capsules can sefely be
used to perform this mixing process
without expoalng patients and dents!
care workers to metoury vepors and
hacauae seneral controls ulone are
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Clork {HFA~308), Pood snd Drug
Administration, Rm, 4-82, 3600 Fishers
Lans, Rockville, MD 20857, writien

commenta regarding this proposal. Four

coples of any commnents ars to be
submitied, except that individuals may
submit one copy, Commants are to be

idenfified with the Heartng Clerk docket
number lound in brackets in the heading)

staudard s nacessary o assure that
dental amsigam capsules can safaly be
uned 1o perform this mixing process

without expos! atjspts snd dental
G wai RL] and
58 ganeral Cantrols alone are

ta control the risks to health

Panel Recommendation
A proposal eisewhere In this lssue of
the Foderal Reglstar provides "
i the
Jevelop of the p 3 regulati
‘The Dantsl Device C! Panel,
H‘F‘D{\ advisory made the

d by this device. A performance

ding the

dard would provide reasonsble

of dental

tassiflicall
1

of thin Récalved

may be seen in the above olfice botween

¢ o.m. end 4 p.m., Monday threugh

Fridey. .
Dated: Novamber 19, 1880

wiliism P, Raadolph,

Acting Associate Camminsioaer for

Rogulotory Affeirs.

7R Do, 0-3425 Filed 15-28-0% 843 e}

BAMO COOE 4110~-00-4

21CFR tlrt 872
{Oocke? No. 78N-2848)

Medicsl Devices; Classification of
Dental Amaligam Capsulés

AoencY: Food-and Drug Admiaistration.

ACTION: Proposed rule.

summany: The Food and Drug
Administration {FDA} is fssuing for
public comment a propased regulation
| ing dental 1 peul
into class i {petformance standards}.

. FDA is also publishing the.
recommendation of the Dental Device
Claasification Panel thal the device be
classifled fnlo class | {general controls).
The effect of classilying a device into
class I {s 1o provide for the Tuture
developmenit of one or mere
performance standards to aasure the
safsly and slfectiveneas'of the device
The effact of classifying a device Into
claes [ 18 to require thet the device meut
only the general controls spplicable to

1. Identification: A dental amalggm
capsule is & contalner device in which
uiiver alloy Is mixed with mercury to
form dental amalgam.

2. Recommended classification: Class
1 {genersi controls), The Panel .
recommends that this device be exempt

of the,safety and
effectiveness of the device. The egency
also belteves that there is auificlent

lon to eatablish & perft
stundard for this device.

Bacause the ggency has determined
that dental amalgam capaules should be
classified into class I rather than class
1 th; agency s not required to publish a
; oot tecti

{rom records and reporls req:
under 'g;wd- .
D e Frecie.
> an T praclice

regulation under section 520{f) of the act
(21 U.S.C. 3003},

3, Summary of reasons for’
recommendation: The Panel

ds that dental

3
Panel recommendation that this device
be exsmpt from the records and reports
requirements under section 519 and the
R0 facturing practice Lath
under section 520(f) of the act.
On Apri} 28, 1678, (he agency

terminated all of the device

Inasl panels and reestablished

capuules be classifled into clasa |
because the Panel belisves that genoral
controls ate sufficient to provide
reasanable assurance of the aalety and
effectivenass of the device. This device
has been used In dentistry for many
years, Tho materials used in the device
thal contsct the body have known and
ncceplable properties, The Panel
believes that moanufacturers should not
be required to comply with records and
reports requitements and the good
menufacturing practice regulation
because it is a simpls device that
pressnts no undue risks to health when
uged in 8 normnl manner and for the
purpose recommendad.
* 4, Summary of data on which the
rocommendation fa based: The Panel
based its recommendation on the Panél
bers' potsonal § jadge of, and

all devices, Aller idering public
comments, FDA wiil fssus 2 final
regulation classifying the device, These
actlons are being taken undet the
Medical Device Amendments of 1876.

clinical experience with, dental

amalgam capsules In the practice of

denllllr;v(‘

§. Riaks to heslth: None identified. ‘
<

DATES: Comme'le‘(s hi N:_arc{x 2, 1081, I Proposed Classification
FDA p! al the final lation # 3
based on this proposel become 78-241. MS‘PA = with the Panel

effective 30 days after the date of its'
publication in the Federal Register.
ADDRESS: Writlen commaents to the
office of the Hearlng Clerk (HFA-305),
Food and Drug Adminlstration, Rm. 4
82, 5000 Fishers Lane, Rockville, MD

POR FURTHER INFORMATION CONTACT:
Gregory Singleton, Bureau of Medics!
Devices {(HFK-480), Food and Drug
Adminisiration, 8787 Georgls Ave,,
Bilver Spring, MD 20910, 301-427-7530
SUPPLENENTARY INFORMATION:

85960

3

cHFoRIg g hroug

{iRalanion of mercury va ors. The

] elleves (hal o performance
. 1

Aid e proposing lha‘*

* JSRImEAE capsulea be classifie

them with the same functions, but with
new names and a new struclure.
lshed notices of th b i

LA ¢ n N
the Pedoral Reglster of May 19, 1978 (43

" PR 21608, 21687, and 21688) and May 26,

1976 {43 f'& 2267.'2 and 22673)‘. This

identifies each device panel by the
former name, Purtheg information
regarding the device advisory
committees and list of their new names

" raay be found In the preamble 1o tho

general provisions, published elsewhere
in this fssua of ths Faderal Register.
‘Thersfore, under the Federal Food,
Drug, and Coumnetic Act {sscs. 513,
701(a), 62 Stal, 1058, 90 Stal, 540-540 {21
U.S.C, 360c, 371(a))) and upder authority
delegated to him (21 CFR {1}, the
Comimigstoner of Pood and Drugs
proposps to amend Part 872 in Subpart

by ad new § 872.3110, to reed as
follows:
§072.% - Dantal amalgam capsule.

{a} Idenlifjcation. A dentel smalgam
capsule is 8 conlainer device in which
silver alloy is mixed with jercury o
form dental amalgam.

(b.) Cla:niﬁcolioﬁt. C‘!ns 1

inlo class U {p )
Dental amaigam capsules are used to
mix i is, one

of which {s mercury, Mercury is toxic lo
humans. For many yeurs, spi

akage of meroury hns besn gonsidergd
2 hazard to dental patients, the dentis

and stalf workers. Leakage of morcury
from the device maY cause RO

Y Yox]e]

'

T
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interested persans mny.‘on or before
March 2, 1981, submit to the Hearlng
Clerk (HFA-305), Food and Drug
Administration, Rm. 4-02, §600 Fishers
Lane, Ronkvmmkﬂl 20087, written

8 this Four
copies of any.comments arg fo be
k d, except that individuals may

submit ons copy. Comments are to be
identified with the Hearing Clerk docket
number found in brackets in the hesding

- ERR
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b 303000

i Ridea -

56033

rogutation elassifylng the device. ) se,
uctions wre being laken under the
. Mpdical Davico Rmendmeats of 161 .

DATES: Comments by Murch 2, 100
FUA proposes thal J;e (iral regulation
baspd on this propoas! become effeutive
30 duys after the date of s publicnton
in the Federal Reglster.

ADDRESS: Wrlllen commants to the
oftice of the Henring Clork {HFA-Ju3);
¥oud und Drug Adminiatration, R, 4~
62, 5000 Fishers Lane, Rockville, MD ¢
20857, ¢

FOR FURTHER INFORMATION CONTACT:
Cregory Singleton, Bureau of Modicul
-Devices {HFK-460}. Food and Drug
Adminisisation, 8757 Georglu Ave.,
Silver Spring, MDD 20910, 301~427-7530.
SUPPLEMENTARY INFORMATION:

Panel Recommendation

A proposal elsewhere in this issue of
lhc Fedaral Rogmex provides .

1he arllole Btates that bufyros &
componite resin bs bsed for resturution.
the looth epamsl 1 etched with 50
percont phosphoric acid, which may
Irsitats the looth pulp.
5. Risks to henllh (a) Perpdontul
and

by adding new § 8723080, to rond as
follows:

" §872.3650 . Tooih shade resin material, ¢

{v} Hontification. Tooth ehade resin
mutorial is & dcvlaa composed of
s such as bisphupol-A glycids! *

disoase: D
& restoration made wllh this device muy
cause plaque accumulation and lesd lo
perlodentsl discuse. {b) Pulp damage:
Biching with 50 pctccn( phcwhorlc acid

meihncrylute {BJ5-CMA) that Is used 1o
restare curlous Jeslons or nimclurnl
‘defects in tecth, L

(b’ Claul/mala'un Olans H

belora the ma
cauze Wwoth pulp dnmuse unless the
pulpis pmperly protected. .

Proposed Chummuon
FDA agrees whth the Punot

" Interestéd persons May, oa or before
March 2,.1880 submit to the Hearing
Clerk (HPA-305}, Food and Drug
Administration, Rin, 4-62, 5000 Fishers
Lane, Rockville, MD 20857, wrilton
1g this proposal. Four

recammendation and Is p that
tooth shade resin matetials be' clan(fled
% into cinay it {performance siandards).
The aguncy believen that a performance
slundurd I8 necessary for this device
bocnune gencen) controle slone are

tent to controf the risks 1o health

g the
Tovel 1 requlnti

d by the device, A performance

the prog g
The Dental Device Classilication Panel,

andndutd would provide reagonable

copiu nf}fny nammaml are to be
i except that individuals may -
submit one copy. Comments are to be
fdentifted with the Hearing Clerk dockel, -
number found in brackets (n the heading
of this documen!. Raceived commonta’d '
muy be seen in the above office belwoen
8 u.n. end 4 pm, Mondby through
X'n iy

und FDA advisory maduy the o of the safoty and .
g the | ell of the device. The agency Duted: November 19, \960. "

classifcation of loo(h shade resin iso betieves thal there is sufficlent Willam F, hndnlpb . v
mnterials: inf lon {o estublish a perf: Acting Associ ionor for

1 Identmcuhan‘ Tooth shade resin atandard for this device. . Rognlatory A/faxn
mulerisl is & device composed of " Ref 1FK Dioc. 800078 Fidod 12-20-80: 845 wn} S
mulerisls such ss bisphenol-A und (Relarencs BILLING CODK 4110-03-4 . .
glycidy! methucrylate {Bls-GMA) Uit s ‘fhe foll has been

used (o restore carlous leslons or
structural defects in !eclh Y
Clase I +

placed in the umca of the Hearing Clerk
(nddrcn above) and mny be seen by
ersons [rom 8 a.m. lo 4 P,

2
{performance slundards). The Punct
recommends that estublishing o -
performance standard for this devic.: ‘:u
& Jow priority,

3, Summury of reusons Ion
recommendation: The Panel *,
rocommends thal tooth shudg resin
materlals be clan!hed lnlo clussli

i Monday through Friday.

U Llee GLuf I\.Orlavum G. C. Schidi,
- und R, L theen, "Histolugical Studies of en
+ Adhesive Patnt-on RostoraUive for Cervicnl
. Abrasions” Avsiralion Dental Jaurnal,
20:304-300, 1075,

On Apnl 20, 1978, the sgency
d all of the device |

because imp

AT

ziCFRPanSTE
'« 1Dockst No. 78N-2894) |1
Kodical Devices; Clasaification of
ental Mercury {
adence: Food und Dey,

/\dmlnirlm! ion,
ACTION: Proposed rule,

SUMMARY: The Food and Drog | .~

* Administration (FDA} Il !uulng l'or
. pluhllc

of the resin mn;' cause ihentng uf the
_restorutive surface, which results in
"discoloration of tooth enumel and
plequs uccunulation en the tooth, ‘tha
anuterisls used tn the devico should niwot
a ganerally ecceptod salisfictory kevel
of tissue compatiblility, The Pascl
belleves thut general controls alon:
would not provide sufficlent control -
over this characterisile, The Punel
Lelieves that n por!ormnnca n!und.ud

panels snd

denhl morcury Into class f

them with the sume | but wilh

1Tvi
{s A Is alse

new numes and & new FDA
published noticos of these changss in
the Foderal Roglsler of Muy 18, 1878 (43
FR 21608, 21667, and 21000} and May 28, «
1076 (43 FR 22672 and 22073). This
proposed cluesification regulation
fdentiftes each device panel by the
formor name. Further information
regarding the devico advisory
and st of thelr new numos

would provide
safuty and eﬂachvw‘\eu of lhu davn o

may bo !cund in the preamb)e to ﬂm

and that'there is
to estublish a performance’ standnrd.

4, Summary of data on which the
regommendation fs based: The Panct
Lasod Its recommendation on the Punel
members’ personal knowledge of, und
clinteal experienco with, thy device i

the prnc!lcs of denlatry, ent on an
article’by G L Lee, MDD, u\ 8. {ref. ),

general pr
in this ssus of the Fodorsl Reglstor,
Thorofore, under the Federal Food,
Drug, and Cosmelle Act {socs. 513,
701{u), 52 Stat, 1065, 60 Stal. B40-540 {21
U.8.C. 360¢, 371{a)}} and undpr suthorily
delegated to him (21 CFR 6. ﬁp the
Comnilasioner of Food and Drugs

" publishing the recommendation of the
Dental Dovice Clagaiflcation Panc! thot
the devics be classifled nto cluss I The
effect of classilying e device into class It
1s lo provide for thq future development
of ane o tnora performance standards
to'assure the safoty and eflectiveness of
the dovico: After considering public
comments, FOA will issue u final
regulution classifying the device, These
sctions ara being teken under the
Medica! Devics Amendments of 1676, |
DATES: Comments by March 2, 1981,
FDA(Yroposns that the final regulation
based on this propossl become effective
30 days afler the date of s publicution
in the Fedoral Register.

" ADDRESS: Written comments lo the

proposos to emund Part ﬂ72 In Bubpart D oifice of lha Hoarlng Clerk (HFA—Gos).

Paderal Register / Vol 43, No. 251 / Fuesday, Decamber 30, 1080 / Proposad Rulas~

86038

bare’ personal of, and

lato pmvlde Ior ths Tutpre & it
of one ot more performance Yanda Js
io aveure the safely.and effeélivene: ol *
ke dovice. Alter consldering public
soriments, FDA will ssue a flna)
-egulntion clussifying the device. 71 w0
scllons are being inken under the
Vodicsl Davice Amendmonis of 14
~aven: Commbnis by March 2, 1001

clinical oxpesience with, lhe  device in
tha practice of deniisir;

5. Rigks to healih; [a? Adlvorse tisaue
rouctton: f the materiais In the device
are not blocompatible, the puliont may
huve na adverse Hssue roaction, {b)
‘Toxie raaction: Alloys contulning nicke!
and boryllium may cause & loxie
enueilon In the patient,

coylol of n.r\y commenll are lu ba

d, exospt that
submit one copy, Comments sre fo be
iduntified with the Hearlng Clerk docket
number found in bracketa {n the heading
of this document, Roceivad tommonts
may be seen in the sbove olfjce botween
§ a.m, and 4 pav, Mandny thmugh
Friday. .
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s o

Poud und Drug Adminhtration. Rm, 4
62, 5000 Pighers Lana; Rockville, MU
20087,

FOR FURTHER INFORMAYION CONTACTS
Giegory Bingleton, Burkuy of Madicul
Devicea (TFK-460]. Fodd and Drug
Adminisiration, 8757 Georgla Ave,
Bilver Spring, MD 20910, 301—(27~7530
BUPPLEMENTARY IKFORMATION:

Panel Recommendation

A propoval elsewhere In this Issue of

the Feders] Registar provides
back } Inf, ¢ the

' 5 Risks o health: (J Mercury
puisuning: if the détvicd is not handled
properly, the user may suffer mercury.
polsoning from Inhalation of mercury
vipors. (b} Adverse tissua reaction: I
the materts] In the device fe not
blocompatible, the patient may have an
advores tlesue reaction,
Propored Classification
FDA agiees with the Panal
recommendmlon and (s proposing that
dentaf mercury He classified Into class i
{performance slandards), .
£DA has reviowed the medical!
on use of dental marcury in

of the propased
The Denta} Davics Classificaiion Panel,
an I-‘DA advisory cummmee. mnde the
g the

classiflcation of deata] mercury‘

1. {dentification: Dental mercury la a
device compused of mercury that Is used
#3 & componeni of amuigam uloy i the
restoration of dental cavitles or broken
tonth,

2. Recommended dassification: Class
i {performunce sjandards). The Punst
recommends thui esteblishing 8
periotmnnce standard for this device be
& high prl

3 Summnry nf ressons for
recommendation: The Punel
rocommends that dentul mercury be
classified Into class 1] becouse the
meterial in the dovice should meet o
generally scceplad satisfuctory level of
u.m compatibliity. Dentul morcury ia

co and mual be ha
pmgarlz i conirol Wié hazards it
presenis, The Panel believes fhat
§OReral tontrols slone would not
provide sulficlent control over this
charsctaristic,

The Panel beljeves that & performace
standard wonllfprovide rensonulile
assurance of the safety and

“ effactivenias of the device and that

§

there is sufficient informuilon to
establish a performance standard,

4. Summary of dols on which the
recommendation s based: The Puncl
based its recommendation on the Panei
members’ personal knowledge of, und
clinical oxperisnce with, the device in
the practice of deniistry, snd op an
urticle published in the Jourrnal of the
American Dentel Associntion “An,_
Environmenta! Sludy of Mercury
Contamination fa Denlul Offices™ {Rof.
‘13, The urlicle discpaaes he hazords
sssocialed with use of nercury In
<dentistry end concludes that there is 1y
danger of systemic pulsoning for
potiants whose tseth huve been rastors |
with amalgum containing mercury.
i{owever, if proper procadures kre not
followed, thera re putentisl hazards 1o
thoss who bandle mercury. *

dentisiry and hus found evidence lo_

] support the Panel recommendation,
Kawahars el of. concluded that the |
cytotoxicity of the amalgam Is.relnted lo
freo mercary nvaiinble after mixing the
alioy and the mercury, bul that

was nearly

FR 216006, 21667, and 21808} and Muy 20,
1978 {43 FR 22072 ond 22073). This
proposed clogsification regulation
tdentilios vack davice panel by the
formor uame. Purther information «
regarding the device advisory
commiitees and list of thelr new names
may he found in the preamble Lo the
gonerel provisions, published elsewhere

. In this issue of the Federal Ragisior,

‘Therslore, under the Federai Food,
Drug, and Cosmatic Act {secs. 513,
701(!), 52 Stat, 1088, 90 Stal. 540540 {21

U.8.C. 300c, 371{a)}) and under authorlly

« delegated to him (21 CFR 5.1), the
Commissioner of Fgod and Druge
proposes to amend Part 872 in Subpart D
by adding new § 672.:700. to read az
follows:

$872,3700 Dental mercury,
{a) Mentificqtion. Denta) moscury lv a
dev!ce composed of mercury that is used
) alloy in the

after {ate setting of the
{Ref. 2}. Catalde and Senils stbdled the |
results of implontation of amqlga‘m into '

in

al
rellamﬂun of dental cav}lhu o broken

teeth.
{b] CX lanp I

o,

the oruf tissues [Rel. 3}
cannective tissue oceurred with the
smallest pieces of amalgam without
inflammalory response, and Jarger
pleces hod connective tissue

{performance stendarde)!

Interested persons may. on or before
March 2 submit to the Hearing Clerk
(HFA-:!OS) Food and Drug
m, 4-62, 5600 Fishors

with some h
(mlcmargnnhm) response, The ngency

. Lane, Rackville, MD 20857 written
¥ Four

believes thato
nacessary for this device because

caplef of any comments urro fobe
d, except that Individ ma,

general controls alone are
conirol the risks to henlth prewnted by

mbmll ang cnpy. Comments are to ba
with the Hearing Clark decke!

this device, Ay
would pruvldu rensonable sasyrmce of
the salety and effectiveness of the
devlep. The agoncy alsg bolieves that
there is sufficien! information to
eatubilsh,a standard for this device.

Referancos

The luuowlng information hus beu
placed I the office of the Heuring ClqkT
{address ubove) and may bo seen byt
inlerested peraons from 8 w.m. (o 4 p.n
Maonday through Friday.

1. "An Paviranmental Stady of Merduryl
Contnmbintion in Dental Offtces," fouraalof *
ihe American Deutal Assoviation, Vol 89, b
Nov. 3674, ¢

2, Kesvahara, tL, 61 0k, * Cel)ulur Rospuiiscs
to Dentad Amalgam In-Vitro,” fournal of
Duntistry Research, 5412):394-401, Marchi-
Aprit 1975, -

3. Cataldo, E., ond 11, 8antls, “Response of
e Oral Tisaua to Exogenions Forelgn

number !mmd In brackets In-the heading
of this document. Received commenis
may be scen In the above office betwpen
9 o.m. ahd 4 p.an., Monday through
Friday.

Dated: Novembm' 19. Wl,o.
Wiiltam F. Randolph, X
Avtin }g Assaciate Conumissionet for
Regulatory Affaire.
TN 1300, DO-MRTT Filund 12-20-80: 596 ym]
BILLING. CODE 4310-03-1 !

21 CFRPart 872

{Docket No, 7N-2895) ‘
Medical Hgvices; Classification of
Base MetalAlioys

Aneney: Fgbd and Drug )\dmlnlslruﬂom
acrion: Pillfigped rute, . .
The¥ood and Dru

inds" Juurnal of | 45{203- |
lxm February 1974, .
" On April 20, 1078, the agency
\lvrm!nu!wd alt ofthe device
Y

! Adminlstration (FDA) Is issuihg for

public comment s proroud gulation
clussilylng base mets lnoyn nto cless
(perl A ls also

ponals und

[t4
Llishing the

of the

thems with the same f, but with
ngw nameos and & new piructure. FDA
published noticea of these chunges in

v

the Fedoral Register of May 18, 1978 (43 ’

* * Dental Device Classification Fanal thul

. the device be classified Inta clues 1. The
{nffoct of classifying u device Into class if

.

Federal Reglater / V I, 48, No. 251/ Tuesday, Docember 30, 1880 / Proposed Rules

‘86030
1. ldentifigation: A plnlogrnph ise
device tha}s sttathed to s patisnt's

haad dnd (3 used {o duplicate lower Jaw
movements to ald in the construstion of
rostorative and prosthetia dontal
duv(cu: A mnr)dng pun 1s atiached to

w+ aamnnnant of the devk:

hs act, ths agoncy may exemp! 8
manulacturor from seotion 510 only If It

good manulaoturing practice (GMP}

regulation under section 520(f).of the sct
{21 U8, ,C. 360{(1)), FDA s proposing that,
@ of this dovice be cxempt,

glndl that compliance with this ssciion
s not necessary for the p fon of the

in the facture of the davice, from

public hoaith, In the case of rog
snd Hating by manulasctusers of

punmgruphu. lho agoficy cansiot make
M mestont tha

o} requiremanta In the GMY regulailon
excapt § 820,180 Szt CFR 820,180}, whht

- respoat fo gonersi uqu!romenlu
n san 193



165

. Wednesday
T August 12, 1987 -

Department of
- Heaith and Human

- Services

Food and Drug Admlnlstraﬁon

21 CFR Part 872 -
£ = ‘Medical Devices; Dental Devlces L
B E.- Classmcat!on, Final Rule and Wlthdrawal
' ol Proposed Rulos ) , .




B

166

. 30082 Federal Reglater / Vol 52, No. 156 / Wednesduy, Augusi 12, 1867 /. Rules and Regulations
e —————————— A A — -

.+ DEPARTMENT OF HEALTH AND
HUMAN SERVICES

21 CFA Part 872
{Dockat No. 78N-2630]

Dental Devices; Gonernl Provisions
and Classificalions of 110 Devices

class 1, 42 devices into class 11, 10

v devices Inlo cluss I, and, dagcndlng
" upon a'varlety of faclors, suci

intondod uses or cmnpon!(lan of the

- dovicas, 2 devices.into cinss { or class I,

2 devices into clase for cluss ), and 1
dovice into cluss Il or clase HI. To

B . The bill

8, 1801; 46 FR 15518), for intercated
.-porsons o submi wrillen comments on
the proposnh ‘The commenta received
and FDA's reaponses o the comments
are discussed below.

“In April 1085

B HER 3171(09" s Cong, 181
Sena) was Inlroduced In the US Tlouse.
he

1 wag o

reduce printing costs, FDA is publish
I)m gemzrul provisions and the -
in ane final rule: FDA -

Aocency: Food and Drug A ation,
Action; Final rule.

nrav)ousjy ublishod a separaie

sUMMARY: The Foed and Drug
Administration (FDA} s classifying 110

dental dovices. The preambla 10 this rule

responds to comments recelved on the

" praposed rogulstions regarding

classification of these devicea, Those
actions are being teken under the
Medical Davice Amendments of 1876.
EFFECTIVE DATE: Seplembor 11, 1087,
FOR FURTHER INFORMATION CONTACT:
- Gregory Singleton, Conter for Devices
. and Radiologleal Health {HFZ~470), -

' Food and Drug Adminlstration, 8757

- Georgla Ave., Silver Spring, MD 20810,
* ~ 303-427-7555. .
" SUPPLEMENTARY. mronua‘non.

“Tabis of Couteats
Dackground. '~

lishi

cinasificution rule and final
classification rule for each device.
Chassificotion of medical devices jn

. cdiaierclal dfstributlon s requived Biyw
nig ol 1970

leglulnlive proposal of the Depariment of
« Health and Human Services. Among

R j' othar things, the bill would have {1}
amended the nct to eliminate the
T slatutory culegory of clusa i, {2) mude
the

t of a perfi
slandard one of the several general
ta-that mey ba made appiicable lo

- the Medical Device Aménd
b, L2

U
Fedoral Pood, Drug, and C

usrnh“merrdmummmr"' a davise, nnd (3} streamlined the

{the acl) {21 U.5.C. 301-382}. The e(!eclm

of classifying a device into closs {8 lo

requira that the device contuuna to mec(
- only the general controls applicable to -

ll devices. The cifect of class!(yln &
davice Into clRRITTE 13 DIORIIE. l'ﬁ% 1.

GTire developmel mpte:,
erformange slglggmmmm i

* “The effect of clasaifying a devlcu fxs

- class [l i to require cach manufacturer

ol' the device to submit to FDA sd e
i3}

s reqmred oy su.llan §14 of the act. IT

- Ieglslution compurable to this bill

: becomex faw, there would be only two

categorics of devicea: class I {general

controls) and class l (premurket

. ugproval, currontly class H1). Clase Il

devicas would be redesignaled e cluss |

{* devices, Because the proposed

" legtstution contains traneitional

proyisions that convert clussifications

under the current law to classifications
“under the proposed law. FDA o’

to jssue ton rules

vk approv*\ pplicedl

ing walely -

B FDA‘?I"’ﬂorllln- (uv
' Performance Slandards,

€, Changeas in the Name of the Dentul Duvlcu

Advisary Commillee, ~

D Grouping of Stinilar Denial Devicea~—

. - Wilhdrawal of 87 Dantal Proposed
Rosulnltnm Because o‘ Difforel

This
" List nl D-nlnl Dw
C. Changes In Classifications. .
H, Bummary of Comments on Clnnlllcal!on

E. Dnnlﬂ Davlcao Not Bcina Chumod at
. Hy

and slfectiveneus lests for the devics, |

’ For a class Hi davics not considerad o

under the current law. ™

" B. FDA's Prioritios for‘ElmblIshlns
Grand.

new drug before the ! that
elther was in commerclai distribution
belpre May 28, 1876, or that is

mubplanﬂully oquivalent to a duv(‘w‘ thqt
“was in commercial distribullon before .
o thet date, aach npphculion l’or

4

| must be

10 FDA on or befare February 28, 1900,
<or W Gays FITOF b m‘mulgui}m ofg
pr

lﬁxnmpuum(or snch vices.

' 1. Classification Regulations Publighed lo "

Dals,
K Cudmculton of Two Duvlcal 'nat Sub}ucll

hich

pp 1 of the device,

1ppcurs lster, Davices that FDA

“ previously regorded a8 new drugs, or
newty offered devices that are not. .

of Denta} Proposed .
L. Minar Changes or Cisrmcmonm
M. Rafarences. - ¢« o
N. Envircamasnisl lmpuuL
0. Edoqomic’ (mpanl
A Background
N !n the Federal Ragiater of Doncmber
30. 1880 (45 FR BSQOZ—MIM) FDA

:the amendments, ars classified
atatute loto cluss ] and ulruudy arg

©t Y vequlred to have in effect an approvad
weritd supplication for premurket approval. See

sections 520{1} and 513{{} of-the acj {21

U.8.C. as0j(};
T ho prm‘x[n{blu lo qm gru?nwd

HERYT ‘“
ganeral p

« 1o the classification of dental devices
" and Individuat proposed regulations to
classify dental devices in commercial
distribution into ona or more of three

: regulatory clasacs: Class I (genoral

. controls), claes M (performance

+ standarda), and class I (premarkel :
‘approval).

In.this ("nal rule. FDA ls classifying

. 110 devices as follows: 53 devices into

of the general provisions and the

proposed regulntions classifying dentul -
devices nad the activities of the me!
Device Section of the Ophthulmls,
- Noso, snd Throut: and Dontal D,
Pantel. now the Duntal Davicuy Pa

1o a device \hal
“wes in commurc!n\ distributien befom X

In the Fedoral Rogister of October 23,
1085 (50.FR 43000}, FDA published #
. notice, “Policy Stilement; Cluas il
' Medical Dovices," anpouncing ({8 pollcy,
for suuin

rioritica for inltigti
- procecdings 1o eslaBIlaﬁ per[ommncc
Hmnanran Tor modical devic L

nlo class nder the g hndmenls.
- FOATg l‘é‘dunm 1o aatablis!
performance slandarda [or cluss .
davices. ArlE (e, loweve p
aoes nol higve (he resourgg_u,{nnmnbhsh
er]ormunce slandards for ol jh;:___

evices al ady classilied [of
- Slassiied) Tn clags n [ lhe
amendments, FDA To 08 uslng the

Egulatory conlrols ol ctagk 1o regulle

- “wdavice classiliod Inta class [T unlily
- porformance slandard (s establis

ungd
| for. s closs [Ldowica, In the nollen
va FDA announced it will conslder

+ the following factors when setting
-+ priorities for establishing performance
- alundards for clugs Il devices:

a. The Bcrluusnnsn of questions
cnngorilng the salely and effvciivones
ol ihe dey cc' 1 -

{the Panel), an FOA advisory
that makes recommendations (s 4.
concorning the chisgificutian ul dental .
devicea, F2A proviged o pe.asd 206R

duys, luter exlundid 1 B0 Anys {March’ ™

. The,
“advigsory commiltues; - -

E tivks ““%ﬁ?}_‘i‘,ﬂ—\l’#ﬂ
Yise ol the device; the al%n cance ol u

,device tg the public heallh; and ihe
Teaent and proj ocmTvlce

e
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devices into 22 generic types of dovices,
|hun ellmlnalln,g tha need for 87 final
hers In this lssus

- 'other regulatoty controls nndor an
o _muthority other than the act; '

" 8, The impact ofvoluntnrysmndunlo, .

.. of the Federal Reglistar, FDA Is

withdrawing the 67 proposed dental -
davlce classification regujations that
now & y due to thenew

1. The impaot of &
under !basaneral con!roh provisions of
. thaact

g The effect of dissemination of
5n!ormallon and education efforts;

h. Tho sulllciency of voluntary
. corrective actions; . .

1. Valid .c:smmc svidence [
n(ncu clasglljcation
¢ exlalence of @ c\lllan for

22" rec agslfication;
k. ’fﬁ jmpact of nnyolher !‘uclars lhul/

grouplng of dental dav!cen. The -
remalning 95 generic lypes of devices
thot were the subjocts of proposals are
unaffected by.this regrouping. The lerm
“generlt type of devica" is defined in 21
CPR 0800.3{i}. Dentel devices thatare -
grouped into ona generle lype of device
do not differ plgnﬁlcnnlly In purpose,
design, materials, energy source,- .

. functlon, or any other feature related to *~
safety or effeciiveness, Consequently,
similar Iatory controls are

" alfectn devlcu s safoty or

- . Chnnaal in !ha Nlmo of the Dnnla\
Davl

. assurance of the safety and |

appropriats to provide reasonabls

of these dovices. FDA hau

v FDA has perlodlcnlly reorgun!zed nl
~"advigory panels for device °

7504), The new panel

. LRI
unctions with respact nml,duimu
s did {(s esagrs, the Deplal

v Device Classificatlon Pdne (1978-1970)

and tha Ophthalmic; Ear, Noge, and "
‘Throat; and Dental Devices Panel {1078~
1684}, Because

of sovernl changes in the
membership of the advigol 8
.Iﬁﬂm‘ﬂ:&v Ges. ux:e_x!,nﬂnr .
the commiftee had made jis 3

ausilficailon fecommendations, durln
1, FDA requested the committee
to raview its origine! classification

iragraphs 11 e
or 1he'c! angesy -

D Gmuplng of Stivillar Devlceu— .
Withdrawal of 87 Dental Proposed- -
Regulatlons Decause of Dl[Iaren!
Grouplng TR
- In'thia final rule, FDA has 5mupad
. together simiiar devioas, thereby
reducing the number of soparate denml
device clasaifications, FDA issued
proposals on 185 davices and-is Issuing
lina! classifications now on.110 devices,
. with 10 additional classifications
.planned in the fulure.».
FDA has now grouped 80 dental .

s preambio,

mnde approprinta changes in the

classification. Mosl recently, on April  *

**14, 194, FDA éstablished cplal,

Davices (] 7448; Apri ~
LH

- proamble below under “F. LIST OF

- the docket number or numbers used for:

: .wcommmduuox;u. e new. commlue .
- .reaffrmed all but two of the ol © | "exBmple, Gold based.
commitlae’s recommendntions ]aeo .

- _posi] cnlng for now ita fing .
:n agsliicetiona of 10 generic types of
eloctrluelly powered den lg i]uvlcca

r.-nmng L& agenicy's Tovi .

. predmble, “E, DENTAL DEVICES NOT .

identiftzation of each davice being
groupod In order to Identily more

* .. classifying 110 generic types o

*.* fo clagsification into &

| detcribad @
" “devices tncompass duvim thul weore

proposals that are being c!aulﬁod [n
ihis rule Is 108,
Also, in this Hnsl rule, FDA fs L.
codifying the clussifications of two ™'

- devices that, under applicabls slatutory

. procedures, noed ntot have boen subjoats

"'of proposed classification rules {soe the

dlacuulonu under "K.-CODIFICATION
TWO DEVICES NOT SUBJECTS OF

v DENTAL PROPOSED REGULATIONS"}.

With these two additional
classifications, in this rule FDA fs -
f dontal,

davices,

FDA Is poutponlng clau(ncdﬂon o{ !
|he fotlowing 10 generie types bf dental
devices in ardet io reviey nddmbhul :

- data on electrical safoty, PDA W .-

thau devicos
ass.1. Because of
ohlmlhr dontal devices as
ova, the 10 gendric types of

- congldering repcoposl.

-'tha grotipl

accuralsly the Eunerlc type of dcﬂce.
‘The dsvices being grouped
from the proposals ard Ideniified In lhla

DENTAL DEVIGES.” Each generic typa
of denta} device ie identified with bath

that device in the proposed regulationa
and the section mumboer of the Code of.;
Fedoral Roguliations al which its
n!nusmmuon is belng codlfled, A dcvlcﬂ .

ialgd in the "List of Dental Devices”
Ihal is not Identiffed Wil & secht
number 1s belng

Lj’rﬂvom%@m?
Yifia of dovica wiik a sectlgn ndfnbet "'t
Iiulea diteaily belore i1, {Thus, for

exAmple; sed alloy for clinfcal "

uso and Precious metal alloy for clisical "

use are being grouped into the gonerlc
. typo of devics Gold based alloys and

precious metal alloys for clinical use
¥ 872.3000));, .

Tha new grouping of denta devices -
results in 118 generic types of denial
devices {185 proposals minus 67
unneceauary propoasis). FDA is

tfonal Jats conggrning.elocicioal.
Tiﬂ 1y [ade e nox{ section of this
BEING QLASSIFIED. AT THIS TIME").
T} 19, the nunsber of generic types of

- ' Powerod-toothbursh
l\

.-of dontal devices for whic
classification {a being postpanad. For

.the

of 20
.+The following s a st of-the 10 gondrld
. types of dental devices-! that aré not-*

betng classified in this ﬁnul tule:
Mechnnlcal don(m ﬁ\qsnar }

Dentnl chairwl'ho wiibout

g e |
Orul lmgu!kxn unlbt iz
Dental oporativesunit-and a

Ty
Hen( lource for bleaching lee(h f .
Bolling wator sterilizer; bt ey

“The st below shows, f

* :devica, the section of the Gode.of.: ¢

Poderal Regulations at which the. .. o
clasaification of that device is being
codified {or wiil be codlﬂnd). Um dockel

"-number or numbers of any’’ |

corresponding peoposed clnumcanon
regulation, and the ﬂnul clanmcnllon of
Jthe devlco.. .
The list includes the 10 gennrlc ypes
final - .

wach of these 10 dovicss, the sgotion

number of tha Code of Pedaral . .. 1~
Rogulalions Is in pareithoses, the name
of the device is Identifled with footnate

<429, and no finel classilicatidn h .

" devices that were the subjects of FDA's
. proposals as scparate genoria types of dental dévices based on the 1060 provldod . .
Section- B Devico =1 Docket Na.
) B v SuBPART B-—-DIAGNOSTIC DEVICES . per
872.1500 Glnth!l ﬂu!d ”"‘““'ﬂ' S e 78N-2831 { 1-
872.1720 | Puip tastor. o 78N-2834 { |t ; N
- 8724730 | Elecioda gal lor pulp toster. 7BN-2836 110 cwente
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Dockat No,_

. BOP-0064 | 'L

Carlas detection device, i Arssspriy st
+| Extra0sal s0urca X.1ay 8YBIOM . puvmmnnsruisgisnses o - . 78N-2036
‘| Intraoral source X-ray system. eressssegaten . 7BN-2037
Dentai X-ray exposuwre device v N 78N-20808 .
Ci cnreenant - - . - - 70N-2809 [0 '
Dontal X-ray posilion device — R— . * 78N-2840 |1t
872 *f Lead-kned posilion Indicatoy. ; 76N-2841 | 1t A
i’ §72J905. Dcnm X my Illm holdel . TaN-2842 10 o
Wi T © SyBPART D—PROSTHETIC DEVICES ! L . -
—— 8723050 - N'M'N"‘ alioy. " 78N-2843 {1} o
W B72:3060 1 Gold based alloys and pmcloua metal slioys for clinical use. ’ 76N-2844 1 18 ——
¢ ¥ 7, " | Gold based atioy fof clinical use reerinr . 78N-2044 | |
- 4§ Praclous motal alioy for cunlcat uu 5 drsnetar 2
3080 ' | Mercury and alloy fasssesbosarsiadensi - i
Pt : : : : 78N~2848
Dental amaigam capsule »
| Pertormod amhov“p i : 78N-2849
Rasin h . 78N-3024
» e 78N'§Sg?
: ; o 78N-26 : o
: Frochion : G TeNaesy
Preformed bar o R i 78N-2862 | . :
" '872,3200". | Resln tooth bording 8gont ... rensnt . R 78N-2853 (4 .
| 872.3220. | Facobow : it : 76N-2854 |1
"' 872.3240 '} Dental b ; : B : i S i “78N-2085 | | >
= -872.9260, | Calclum cavlty Hner. e 78N-2858 (1l .=
i no'nm, Cavity varnish . i 78N-2857 | It .
Dental cemant, - . 78N-2858 14, 7 0
Dental comont.... - tobcarmimnibivniosr] | TON-2888 | o3 o
"I Zinc oxide eugenot . ; JaN-2019 | - ¢
Pr{Omod CIASD .uimsmesrorns 78N-2856 [1 .
clasp, . e bt . 1BN-28501 o . .
Proformad wire ciasp oot M ', 78N-2860
Hydrophific resin cogling for de " 76N-2861 [ 1
Coating matediat for resin fillings. 78N-2882 | it
Praformad crown, . 78N-2883 |1
Gold or stalnloss slaei cusp..n. R . . 76N-2864 {8 -
Prelormad cuep. . . -
Koraya and sodium borale Mlb of without ncacla donture’ . . S
+¢; | Acacla und karaya with sodium borele deniwe adhesive SIPHNA T
- { Kargya with sodium borate denture adhasive ...
Eitylene axido and/or sodium denture ndhestve 78N-2867.1 1
. Carboxymethyiceliuicse sodium (40 to 100%) denture adhesive, 78N-2867 | . .
Carhoxymethylceliuiose sodium (32%) and ethylene oxide humopolymer {13%) denturs adbesive.] 76N-2869 . i
Carbaxymethyiceliulose sodium (49%) and ethylene oxide homopolymer (21%} denture adhesive. 78N-2870 L
Carboxymethyiceiiulose sodium and cationic polya polymer dontire a0hesive .. 78N-2868 [l -
Ethylene oxide homopolymer and/or keraya denlure sdhesive o] 7N-2871 {1
Kasaya denlure adhesive resganes . JBN-2871.1 .|
#{-Keraya and slhyleno oxide denlure adhesive . | 78N-2872 .
Paiyacrylamide polymer (madiffed cationkc) denture adhesive. v 78N-2874 | Bt
Qaibaxymethylceliuloss sodium amt/or powviny{nwlhylc&hev malelc ackl calclume-sodium double .. 78N-2678 |}
__ salt dentwe adhasive, L i
maleic acid calck dium double salt doniwe adhesive.... « 78N-2076 |

POWnytmelMema ma!ek: #cid calclum-godium doublo salt and camoxyme(hylceﬂm wdlum 78N-2877
:""denture adhasive, * e

(PYM-MA}, ackd’ y and | 78N-2876 [

oodlum(NACMC)dnnuuldrwﬁv‘_ o A R T
OTC ; : . . - 78N-2078
. RS - e * + 7BN-2879

cloum‘ s .
OTCdenluwwthlunamn b e oo - © 78N-2880 {1,
TG denttxe CuBHoN .. I i N = . 78N-2880
©y 7 OTG derturs pad AR . bt sessioperiissns] | 7BN-2881 .
.3723560* "OTG d8niurs 161000 ... e e— : iy TBN-2882 |
oroaemuuep-uw R . . - 78N-2003 |t
| Preformed goid dentue 0ol ... : . - . iton]  TBN=REBOE ] reens e
Pmrnvmod plasyic demm tooth 7BN-2885 11 ¢ v
 Pagtialty tre kit ‘ : fe] T TON-2866°1 T . .
e lmnmnl - - : k3 i 7BN-2087 | M |
ont Implant atorist s . TBN-2808 [ U] ~
Tiankum implant material. . g : e} TBN-2888 ] ¢
7 Implant material. ... rsresislmisisiiiiiopin] T TBNS2888 1 7 (
: et omiiieiiied © TBN-2800°TH 0 0

“Gobalt eheome
“impreasior material it
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T, 872.3670 n tray material 76N-2891
'872.3880 Poly‘eunﬂmemylena {PTFE) yitreous carbon material 78N-2892
>, 872.3800 | Tooth shade rosin materlal, 7ON-2093
= 8723700 | Dentaf m: T 78N-2084
e 8723710 | Base metal ul]oy 70N-2095
o 072 3730 78N-2087
. 872.9740 | Ratentive and q‘{lnlln TON-2888
972 3750 | Oracket adhasive.resin nnd looth 78N-289¢
8723760 | Dantura relining, repalrng, of rabaalng resin. T6N-2800
872.3765 | Pit and flssure soglant and 760-2601
.872.3770 | Temporary crown and bridge resin. 7BN-2002
872.9810 | Rool canal post - 78N-2904
872.3820 Root canul filiing resin.., . 7BN-280%
'872.0830 paper point - 78N-2008
i '872.3840 siiver point 7BN-2907
© . 872.0850 | Gutla percha,
872.8880

B72.4800
{872.46820)
1872.4830,
‘872.4730

B72.4760

" | Ratary bone culting

L ACH
. lnuaoul dontal dritl,

T Water-powernd |
+ | Gaspowered Jat injector.

Dentaf dopth gauga
+| Plastic dental filling

omodomic bvackat al!gnor
) Dmodomlc ng(un tucking

spiint .
Postesior artificlat tooth with & motal Insert.

Batking and facing fov an arlificial tooth

Porcelain looth

Trlcalc!um phosphata granules for dental bone repalr.
SuBPART E—SunaicAL DEVlcEs

-+ 78N-2015

Eom cum and acce - "

Manual bone drilt and w&w driver.

Powbred bone dril

rod bone saw.

and L

Dontal
Ak i dontal

Boli-driven dental

Contra

angle
Direct drtve handpioce
Fool controler for

Spring-powered jot injoctor.

Deniat dnmmd
Dontal

Dental hind
broach.

Dontal wax carvef.
L "pulp canal fiile

Haid for calculus removal.

Dentat i
Sutglw tigsue scissors...
band

driver

f‘ $ band pusher.. e

band setter,;

Forceps for,

paper
Forceps for dental drassing,

Mouith miror

Derital ratractor ...

Dental rolracior accessolos .. ...

Pariodontic ov endodontic hﬂgatlra wym\qo

leris! sytingo.

fntracral llgllulo and wire |,.,.|.

Flber oplc-dentat light *
tal ting Hight

Dental ing Hight

Suigicat haadiight

Dental infocting nesdilo,

Bons plale s - :

78N-2017

* 78N-2041
78N-2018
78N-2918

78N-2914
b 78N-3028
! 78N-2027
“78N-2026
78N-2000

. TBN-2032

. 76N-2045
“"78N-2052.
1 78N-2054.
*78N-2055
"778N-2058
\'78N-2062
78N-2067.
7ON-2900
78N-2091.
L TBN-R087
... 7BN-RBEB,
| 78N-3000

672.4840°
8724850

‘Iﬁao‘_mm scaler

i gcaler ..

7BN-2015 [ .
78N-2020-].

- TBN-2018 [
- | TON-2819 [»
+ «FBN-2021
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Davice - Dockst No, Class
intracasedus Hxeilon scraw or whre - 78N-2848 {1 . ¢
iniragencous fixation screw 18N-2046 |

fBON WHO ... 2 < 78N-2948 o
- L 7BN-2847 | #f '
+ +SUBPART Fo—THERAPENIC DEVICES R M'f
and : ; 7enaaesy fe
Alic band 76N-2851 .
ic olastic band - 7eN-2050 1
band material s 7eN-2053 1 T
ic matal bracket .| 7 78N-2058 | :
wire dlamp ni 78N-2958
spaca 70N-2661
scraw rotainar. 78N-2663 .
spiing TBN-20
ic lube 7aN-2008 |
whe., 76N-2068
plastic bracket : 78N-2857 | It
donti . 78N-2960-1 11 1 ¢
Sof 7BN-g025 {1

a8 § 672.6675)

(7BN-2085 {11}

- SuBPARY G—MISCELLANEOUS DEVICES

) 78N-2069

' | Abrasiva devico and

- 78N-2069

| Abrasive disk o

- 7BN-2993

Gyard lor nn abmsivo disk

7BN-2970

- Abrasiva pol

TBN-2072

Polishing loant nmp

-78N-2073 |

Polishing

<7ON-2a71

Orat clvlly abmalva palltmnq agent

78N-2674

Saliva abt

* 78N-2074

Papar. sailya absarber.

-4 T8N-2082 | 1,
1

: N
706N-2078 11T

76N-2077

++78M.2878

- 78N-2878

» - 78N-2980

.| Base. p{ala sheliag
6260} | Denta),chair with or wm\out OWNWB unit 3

1 J8N-2080 | 7|

e TaNezee | e

‘Dantgl chalr wilh » ey v
Dantai, cm:r vmhoul opouwa und.. O T

A TONA2883. 1 1 v -
i| 7 78N-2084 1

%ubbev dN'I and it

| Hubbw o clamp

Rtﬂ)bﬂ dam frama.,

; # rubbar dain clamy
50 | pon Um al‘?‘ao(ec tor o P
] Hu;wumelov v‘""" x
it Omlmqauon .
i
Den\a!oporalive un!land sccassotles *
opéymive unil 1 ,
Alrot‘wetaruyrinqe ji B Ca
M!”aofnﬂmo(upluo(.jmwmu-v- LR v..h

730, E ucdlybqal uenﬁ:af duan

il T8N-9020 |

3 Oivpouhh! fiworide tray. L78N-3021 11
- [ " 78N-3022 4!
3 mmoul Mml WAX »78N-3023 1 1"

" Classifcation
7.2 Nol proposed sieoloy ciabsiioalon.

Nof ! pwpowd. elaulncaﬂon wsunu fmm FDA‘- dedsbn ong leclaun!kxalloﬂ pemlon.- o
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maklhé avaiiable (Ref, 12} in its
‘M t Branch (ad alow)

Dookot - repontell; thé patian{ would teatys

Howdver, FDA - -

" Based o the corh e
 “on addttibnal consideration of all : ¢

defulled mstrix that shows for each

v . giray beamrdlignient depe

ndw bellayewthat the acturdoy of dental
2 €1

hio!

8
entirdly on the'skills T the dpsre

" information beforethe-agenoy, FDA hiaa " device how the Punal'at.

o plaved deversl'davites |§ AR - endatlonia tor 1o FDA': ™!

> cladseg fioih tdsk otiginally pi .+ proposed asdl final - . the dentdl x'tay systein, arid onl

-« FDA'E fonsoni for sdapling i _2:Maiy, corfiménid roquested that *. "1 iitnitad potilon of tite risk of impropet

.1 SlanIfcalions for these dbvices that FDA clazsifydntoclaia | miost of the 134). - ray beam alignniont Fesullg from thy

. differ from the propossly dre plovided in: dental dovices that PDA praposed o 1 : dasign end functiod'df the ehlal X-FEy
{hia prearabia I the section that fallows, . clasaily o clasa tly: . expoatips aligninent tevick FDA' <10 ¢
FDA bellevés that I 1s not iccéssary to ,,-;.??A; Bgredy ifpart gm;, i s ;nn ; oves thal [Lis nnecessary o,

fil p corl ¥t wi e commehtis. For many of the ol pe: 0 he
Ianue & hew proposs] Coricorilig tese - 77.devicos that \he Parel récorimended ¢ dental X-ray exposure allgnhent-device,

nga
P jsto |
”d,m_ﬂalv- theyagency to detormind whether
< Jis'proposad clissificalion of aidevice - |
- Was.gofrect, After reviawing the * 77
&its submitted ot & proposal, the
agency may be persunded thatjts- -
proposed clhssification i lncotrect. ~
Pecsons intercated in the classification -
* process should therefore anticlpate that
in a finalregulation & device may be '
placed In & class dlﬂ'o:‘en( from the'ond -
P 1. This possititli

' decisions; Tge purpose of publishi
. 1 dnd solicit h

propo ma-p wa
wpecifically Identified In the propdsed
gonera} fegulation oh dental ddvicos . .
 (sea 45 PR '85904), In addition, giany of*
the Nnat tlassificaiions’ that differ from:

.respect to specific deviees - ° -

be plated in cldss | but which FDA
propesid] 33 gluslfy, into class I, FDA "
now agrees. that the c
1.’ Accordingly, in the finalrulé the
_agency is closslfying miiny of these .|
devices fnto clasa L. However, the
pdad and FDA proposad that-
47 dental deylces be-clnssified into clags’
i1, For meny, of thesu 47 devices, FOA'

disngrecs with the comments roquesting’

that thése divices be placed into class I
-In'the paragraphs below; FDA 1s, ..
providing ita reasons for ngreelng or’
d ing with these his with

9. In additlon Jo thi comments -
disoussed above, in paragraphs 1 and &

. . beonise’the vssehtlal porijonaf the ri’klx

ct clasa (a clads -
T
o

Panel: -belioves that the genral &

, to heal

th of Improperalignmant of ih

stuhdard for the dcedsory devicd, 1
1oty of

closg [ alone. would provi aponable |
sasutance of the safety 2 I
elfoctivaness of ihe device. Ad ordingly.
.. FDA.Is classifying tho denfal x-fty. 54,
expobutﬂ_a!ig\:\mqul. devica info class.

... gb. I‘)’entql(utrac;og (Doqu; rtm
8007} dental ratrad Roerddrive”
{Docket No. 7sN_ao£y nd dénlsl

Biim holder (8,872.1908). . (.0
' FDA now beljpyes_thal the three .
dovioos-above should be claifled Info

DA pr?%:&dic!‘nulﬂcaﬂ?m' e f- ;. specific.comments on the proposed - 1 - clasa 1, FDA proposed to dlapsily thess. |
‘the Pansl, Thast tnendations b " regulatléison {he-dovides dincissed .. davices Into closa JLbataups of copddma
published In the propmbles to the-. Dolow arguéd that the agancy did nof - aboul micrablal contamialior ol |
D aased rules and thus-foreahad identify any.subistaritivo riska 10 health @ - reusable deyico
the changes now associnted with the devices that would -
" whi dlsay ; K '+ -Justify alaseifying them Inlo class 11, o8
" elatsificalio ot Qovids Risy pelitlo v . Wds proposed by FDA, The section had
. for reclagailication of the devide linder” ! that these dovicés.bo - * ble dev 0 i
Subpart G of Part 000 (21 CFR Patt 860)." - clasiified Into class I with the skill-and ot L .
. Y PR B 5. ol the dentdl diaraond Instrument +..of thes lavices In malntalding tha o7
© HeSummary; Gﬂmmﬂf‘“’ﬂ! ' (% 8724535} and haad i f . " cleantinoas of the dayices and aterliizing
Classifications and FDA's . caléulus removal (Docket-No, 78N~2029):" - them bots v FDA bellgves that ii,
which the section hed, ded be! 18 cessary to-esiablish 4nce,
' - w'% - glandords for.He devico

i dlatify the final fule andaave
“ priniting costs, FDA ls responding onca *
to commiohts that apply-lo more than
-one dental device, [n.such.casgs, FDA's
‘response-identilion the davices. to which
the comment end response apply. 5

w4, Manyi on the prpp .
vaguldtiona requestad that FDA classify
sach dental-devive thiovthe clas
recominonded by the Panel:~ ;

- FDA’s (inal classificatlon rule |

-aecomplishes many, bot not all, of the
changes desfred by these genefal
commenta, Of the 185 devices that were

o subject 6 d i
FDA proposad-td c'anﬂy-,wu devices
{58 percent) into thie clasprecoinmondedd
by the Panel: Taking into aceount the ~
Pandl's ater changes inlts. .7 .

{ datlons o two-davices {soe
paragraphs 11 and 13 of thila preamblo)
and amilting the 30 final plassifications
which are belng posiponed, In thia Iinal
rule FDA I8 clagsifying about 89 percent
of the deyices into the class <. . oo
recommended by the Panel. FDA Is |

- without FDA coatrols and bece

. ‘ray exposure alignment device, an
-.accessory-io a dental x-ray aystom,

e
.'Comments stated that tho agénc;
cited-ng advorse-expetigiice data o

. becaugd}ge essentla

. c?mp‘lnlnl‘dquié support the prop

t .
d : + reduced through
d- . tards, FDA

Ball oy

one wéuld -~

. e
‘that-thé.devives should be'clas,

affled Into

* goneral controls of clais 1 &l
. ide ble as o of they i

class | because { ore’
distelbuied these devices form

any

~-ara safé and eifontive; FDA bal :
o 'm{d’cré(,i these’comments lnL!hg‘ .
tcaticn di

yu'arn E
the;

¥ LE
. safety and effectiveness:of-these . v i
devices, particularly, the controja of the-,
ourtent good. manufasiuring practic .
(COMP) regulations én Part 820,
,{.\ocyrl&hnly. FﬂAJrh ‘ol‘uuifylng thee

| it
-and.the:d

Y 3

. below, - -
. dasDantal x-rdy.
Hevtee {§ 872.1820),
. " FDA riow belleves 1

“-should be-classifled tuto tlasa I FDA.
proposed 1o claasifythe dovice litfo |
class 1l because of coricem about

improper x-ray beam alignmont that, In' .’

soms lnstahoss, may catse the operator
{ tho dental:x-ray aystem to ropeal - ¢
ays of paticitts, If x-rays have lo bo-

>

., holderlnld:cllu Keivstex

Mearaii

(§ 872.3110): . Sy I
“ DA now believes thal the mercury

and slloy dispenser and the dental ...«
amalgam capaule should b clissified
inlo class I. FDA proposed to clasuily
the devices abova iat6 class I becaus
of cohoér about tHe'

PERAS




30088 - Fadoral Reglster / Vol, 52, No. 155 / Wednesduy, Augual 12,

- igreury: ond alloy dhp-enser:umt

* ., conoern that both devices might lesk .
. mapeury | aciions,
. FDA now beliaves that the risk {0 houlth

Easnremants of my

. arinls by 5
-Tisrcury and slloy dispanser s minkmal.
o al;l TIak would Do controlled by .

Wanulaghirars’ adharence to the Ci
s fan. | also belleves that

.manufacturers’ adhorance to the COMP :
regulations far these devices'would

cantrot tha potential for leukage of

marcury from the davices thal could . .
pose « risk to heaith of donitul X
practitionare. {See aleo parugraph § for a
digcussion of classification of dental
mergury.) Thus, FDA now b:xllewu tha

172

be clussified into.class LFDA pmpo‘eud
1o cluasify the device into class I§

because of concer that improper design

of the device might cause unnecezsary

* trouma to gum tissue and concarn that
v .. Inck of blocompatiblity.of she devics .

might cause advarsn tissue reactions,
(FDA is discussing the lutler concesn in
paragraph 3L, belaw.) FDA sow belleves
that minimal risk to health woold result,
if this hand-hald device were to have an
impropor dusign, The devica is intonded
for use by dental hoslth professionals
expostenced in lts use. Trouma ta g
patient's guma from uae of tho device ls
oxsentially controlled by the skills of tha
profossional using it, and the device .
itsell wn:x‘ld rarely, if aver, be Lo

- yio PR
performpnee slandards for the two
“davices, bacase the devices presenta
fow risk to houlth of patients, end lhose
“ rigks woild not be significantly roduced
through eslublishment of such
*stendards. ¥FDA belioves that the
géneralGoritrols of class § alons would
pravide repsonable dssurance of the
-Tsafety and of!e(:‘llv‘enn:a of thetwo .

resp or y guia
trauma, Thus, FDA beli?vea that it is
1o optabli f

4 3
standards lo contral the design of the
device, becausa the essential portion of
the risk to health of unnecessary gun
trauma would not bo raduced through
establishment of standards for the R
device. FDA believas that the general
controls of class ! alone would provide

bl of the pafety and

_“déyicas, partk the controls of the *

'CEMP regulations in Part 820; - -

Actordingly, YII)A'h classifying th:
and ]

. affpctivensss of tha hand lnstnunent for

calculus removal Accordingly, FDA ia
lassl the dovice into class L

‘mercury apd alloy disp d the
dmalg’:’m capaule intorclasgd, -0 e
+3d: nttdoral dontal dritl {§'672.4130) .
d dentl di o
' §72:4535): SR
FDA now belicVos that the Intraoral
il drifl and the dental dlamond .
1 insirument should be classified into
“-¢lusa L 'FDA proposed to classily the -
* devlces Into class H because of concerny
. ‘ghouf the'strength and herdneas of the
“ Intraoral dentad drill and the posaibilily
. of inadequate gbrasive properties of the
< dental dismond Ingtrament, Both - -
~ deyices are intended to cut human teeth, .
PDA now belloves that minimal risk to
* the health of patients would resuit, i the
~intraoral dental drill were to lack - °. -
strength and hardness-or Hf the dental
. diomond Instrument were to lack certein
brasive p ies. FDA also beli
-~ that these riaks 1o health would be
. conirolled through the genaral controls
of class I, particulany turers'

rid ingtrument.

"SI FDA now belleves that the dovicoa

listed belaw should be classified into
class L FDA proposad te classiy the
davices info cluss I because of concerng
sbout possible bioincomputibility of the
davices, rosulting in adverse lissue
renctions, However, FDA now belluves
that In 1080, when It proposad to clussify
these davices, tha agenay assigned lo
the devices a higher level of risk of
bloincompatibility 1han was justified by
the yaurs of experience of dentists and |
patlenia with thess devices.

Thus, FDA now believes that itis

\ hen "

¥y to P
standards for the devices listed below to
control the risk of bicincampatibility,
becausa PDA believes that these .
devices present only minimal risks of
bioincompatibility and that these
minimal riska would not ba significantly
reduced through eatablishin

ig for those dovices

* adherenca to.the CGMP reg! in
. Part 820.FDA now l‘nflltven that is Is

.
per

due to the ldlosyncratic nature of
heutThiiad THivites. FDA beli

; y 1o per
. stendards for the devices, FDA bolieves
+* that the general contrals of clasa 1 alone
"W rovide reasonable assurance of
- -tha safoty and effectiveness of the
devices, Accordingly. FDA is classifying
the Intruoral dental drill and the denla}

that the general controls of class § would
provide reasonable assurence of the
safety und elfectiveneas of the devices.
‘The labeling of & device that causes

y ¥ in xome § 4
should be so labeled, 1o be n

i with the Ji

(21 U.S.C. 352} of the genaral

- ‘dismond Instrument inlo clasa L

- -3e;Hand ant for caloul
ramoval {Docket No, 78N-2027).
- FDA naw believes thal the hund

* instrument for caléulus removol should

. :on!ruls of the act. Accordingly, FDA is

clagsifying the devicss listed below In
class 1.

1987 / Rulus and-Regulutions
e SO ——————C——

Seotlon

+ 'Devica/Docket No.

8721738
72,3410

B872.3450

872.3400

872.3520

872.5410

g72.6525

Elsctrode gol lor pulp Weier.

sodium dantuie 8dhosne.
Carboxymethylcel sodi
(40 1o 100%) dontwe dhey
{Docket No. 78N-2067).
Carboxymethyicsliviose oo
(32%) and ethylono oxide
mepolymer {13%) donture
hoealve (Docket No, 704-206
Carboxymethyicaliviosa  soad]
. {48%) and elhylone oxida )
ropolymed {21%) dontira
hosive {Docket No. 7814-207:
‘Elhylone  oxlde  homopolyn
apd/or kareya dontwe ol
aha, :

Karayra danture adhesive 00K
No, 78N-2071).
Karaya and ethylone oxde horol
polymer  dontre  adhest
{Dockot No. 78N-2872).
Carboxymetiwicoliioss 300k
and/or paipviryimethyloihy
- maloig @ calcham-sour
double salt denhwe adhasi
Polyvinylmathylether malcic ac
calcum-sodium  doubla 84
dentwe adhesive (Docke! M
76N-2875).
Polyvinyimethylather mulaic &l
caicium-aodiom double sait cai

OTC donlxp cleanaor.
Endodonlic paper poinl.
Endodontic sliver paiat.
Gutta percha.

Dental hand instrument.
broach {Dockat M
7BN-3027). .
Endodontic - pulp  canal
{Docket No. 78N-3028).
Surgical tissue sclssors {Docke]
No, 78N-2051). -
hodontic appliances accesso

L e

{Docket No, 78N-2056),
Orthodontic wira clamp {Docke!

No, 78N-2059).
Prelormed  orthodontic  space

maintainer (Docket Mo, 78N

expansion screw 1o
tainor ‘(Docket No. 78N-2063)
Orthodontic speing {Dockel No

78N-2084).

3
Orthodontic - wira  {Dockei No
7812068},

Pratormed m{;m positianer.
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T Boviebsockel No, '+ nid salisfacloryideval of © - il gbout the farevisk of allorgle ratiotlons
— Iocompatiity, FDA bolivesthat o - - Aong pinlyand i ik o 11y
Abrasive devics snd nccessoriob.. ~ PO e dard is y for - * 10 dontal hed! rolopsiondis. - © - ¢
of Abrhsive disk- (Dockel No, 78N« - dentul ¢oment other than zinc oxide © - Esiabllshing 8 petformance sinndard for
2 2088) - . - eugonol, becuuas genaral controls alone . dontnl moreur wo§ g'go-‘nﬁiﬁ]ﬁkﬁ,
ate Insuliiciont o conirol the riskato . - foducd Thuse riska. Thus, FDA bellaves

Abrasive poitt_(Docket No, 70N= [T )
.o2870), . Lo " “health proseated by this device. The - 0 At Thio genoril contréls of'clusa't alone
Polishing agent stdp (Dockal No.' ngency belleves that a porformance - - - gro aulficlent 1o provide renaonalils’

T -l 78N-2072).. 1 . standard would provide reasonable.* +*  aBaurarcd ol the & capd. M
1872.8030 '0':;9““"“7 abrasivo, polishing  pseurance of the safety and . elfectivenaag ¢ ; tis
: CEoagent o 7 ulfagtiveness of dental cement other innccessar b_petiozmance-

72,6200 Bz piste shofiac.” than zinc uxide cugenol, and that |* | st o devivs-Acserdinglys
85

sulficient informiition Is svatiuble to' - . FDA Is clusstlvim the deviceinto g

establish a perfarmance standard. for

4 T

-z,bf,?f.f,,:'.‘:f;,L};",,‘.ﬁ‘,:ff,‘;lf,":‘fgfﬁgn . dental gement othef than zthc-oxide - " p.Sectlon §72.6550; Tdelhing ting -
- docke! number have beon grouped. See - cugenol. PR X -: proposed cluss § or class I depending
« {ha Information urider the headlng "D, © 2ing oxide sugonol was identifigd in upon the construction of the devica.
~Grouplng of Similar Devices' .. . two proposed regulutiuns {§ 872.3000," - FDA racélved comments atating that. [n)
Withdrotwal of 87 Dental Proposed Docket No. 78N-2014 and § 072.3275, teething rings should not be consldered
"Rbguln(lénl Decause of Difforant “Docket No, 76N-26850), In the final rule,” * & medical dovico. (b)(rroulumx'wuh the
' Grouping. eaitler In this proamble. -~ e .FDA 1 treating zine oxitde sugenot as o~ use of loething rings do not axlat, and (c
Y gm oxide euganol; [l))ockcl No. - sublype of the generle type of device tenthing rings pose no hazards to health
* 70N<2013; proposed class It; § 072.0275; ~ dentel goment (8 672.3275), Agcordingly, - and. therefore, should be in claés L.
" : FDA Is clasaifying zinc oxide-sugenol- FDA agrees In pirt and disngrees In
3 part with these commanta. With regard

. dental cément; proposed class I Many " - 2
4 S aine oxide:~ (cluding zing oxide pugenol dental -
comments recommonded thal sin pxtdq f"‘;;\]g?!’l_ln g’ 1 the Tirat comment, FDA has -

“ dugeriol be fed il cl . ki g
'-’g:gsuz:l;t lfa!:ﬁgn’ u:r;d'to: :'klmg time - dentel cenent o er than zincoxide . determined that it will regulate as
without any problems, . . T guganol Into clugs Il . _ medical davices only those leething
4a. Zinc oxide eugencl, FDA now .. 5. Section 672.3700; Dental mereury; . . rings (Qlutd-filled or solid} for which
- believes that zinc oxide eugono} should proposad class Il Comments .. " .. modical clulma are made. Teething ring:
. be.classified into class . FDA proposed - ecommended that dental morcory be. - .~ without medical claims are under the
) reguintory authiority of the Consumer

Jassify the devl to clusa H clnssified into clase Instead of class It
vt AR e b T d. The commentis . _Producl Safety Commlssion {crsC).

. becanse.of aboutl p L.oam
- nd:no;v!cd_q_r T hal clemental mercury Is ~ Most 1oothing tings afe not markeled
hul sl al the risks 1o |

 biak 1ibitity of the dovie
e O s soonic -a polson, b ted the with medical clalma,"Thua, the vast

* rosulting In adverse {issue reoctions. il ! . ¢
‘erwavgr. FDA now bollevos that tn -~ Reallh freacited 1@ Tenifsls ond other mafority of teething'rings are subleat
. the CPSC’a jurtsdiction rathet th X

“ 1980, when it proposed Lo classily the \3“—55‘;‘ workers 0@ C tho
* device, the uggnc;;' assigned to lh{- . ** device and would not b reduced” FDA's jurfsdiction, "7 » 07
" davice a higher level of tiskof "+ hrough eatablishimont of perfarmuned With regard to the 8
.+ blolncompatibility than was justified by ~ STRRUITAS Tor 1he device. The ts, FOA disagrees with the
the years of experlence of dentlsts and aT#o slalcd thel manclacluferd inve - commenta ap applied to the Nuid-filled
- patlents with the device. Thus, FDA now. ToluRTRALY ACCOMpHENEY Sevatal varsion of this device. FDA propesed
vl AChone 1o proYEEgontisld and other ¥ that the Nuid-fitled teething rings Lnuch

believes that I {s unnecessary 1
ol —guntal workers [rom tho Inherent 1iske * as one containing water) for whic!

> establish a performance standurd for.®
T ke modical claime are made be classifind

! 2 oxlde eugenol lo.control the sisk of ~ FTESONTSN by The dovfea, guch us - ¢
Blolmcompali cauge thedevice ~ “Twekaging te device in lenk-proof . into class It becouse FDA has recelved
. i and placing cautions reports of microblal contumination of

Prosents anly minimal risks of . ¥
“Biofcompatibility ond thal these | SrteEesTen e Tebelmy ol 1he device.  (lvid-Tilled tecthing rings (Rel. 5). An
minlmal risks would not be significnatly FDA dgfees with.comments Urging - infant who bites end ruptures a fuii-
reduced Through eslablishing 8-~ ~ that this device be classified into cless 1. - filled teething ring with contaminated
erformAnce slandard 107 Ihe dévice due  As siated inthe p d Jati is could develop ah Infection.
E_Th FDA continues fo believe, therefore, the

. _lp_e__@r?_s]_n%lﬁalum of individusl”  FDA believes that resently there Is no !
*gensilivilics, The labelmgof adevice— valid sclenlilic evidence of ayalemic performance standard is necessasy b
ontrol Heks to infant health if the flulc

" {§al causca sensilivily renctions In some  poleoning o fa R
}ni_! v guﬂi EEoFE), e ¢o labelod lo ba lp  AMA uglu N in the Jevice la contaminated with
wpllance with {he misbrandlng ;- -~ .- Bcknowled vice pri , miorobes. Accordingly, FOAls .-
Thost classifying tnto claza I Nuid-filled

pravision onern} Bk 1o o fow patignls wh
conirol A now bel lmlé';?u ~axperience nllergic reactions to this__. teething rings.for which modical claims
#t the general controls ol closs I slone . MUTETAL &5 nvlgoncea by rate reporis of | are made. e
. would provide reasonuble assurarice of  FGCH Teactions {Rels. 9, 10, and 11} and - FDA is clusaifying solid feething fing
+ ‘the gafety and eflectiveneas of the * Yo individunls such us dontiste who - - for which medical cinims aré mode lntc

device. Accordingly, FDA s cluasilying ;ﬁu[nr!y 2“"2 ¢ dentdl metcury, Upon - clase I, as proposed. ™" -~
! urlher congideration, LK ﬁﬁ_’g id &Ves- - 7.-Sectiori 872.4240; Rolairy bone” * *°

. zint oxide eugenol inlo class 1. X
. 4b. Dental cement. FDA'proposed. .- 'that labeling for the device bearing < - cutting hendplece! proposed class [i:-A
thal denta! coment, including zinc oxide  Ridequale Gircelions Tor use and comment noted that the rotury bone -

- eugenol dental cement, ba closaified into . WiTH iga GReF The mishrandin, . cuiling handplece Is infendod lo operat

class -bocause matetlals used inthe ... . PFovisiony A __%E@R'MHL at slower speeds than the regular “high

* device should mact a gonerally

{  .COuIOl oTTING Rt wonTd warn dentists speed” handplece that FDA alsor .
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proposed Io clussify Into claes I The
cammpni suggested, thaerefore, that the
rotury bone cutling hundpiuee should be

FDA la clussifying the device into class
"0, Suction §72.4820; AC-;;.owurud bane
d class

classified into class | bocause it

{ess rjsk 1o hoblth thyn the "high spaed”

Lalr-pownrnd) hnnd{‘loce {76N-2018) and
acausg the risk 1o health [dentifiod by

the Panel, L2, unnoecessary trauma,

cenno! be coplrolled by a parformance

standurd.

FDA disagrees with tho commant.
FDA belleves that a performuncs .
standard is necossary for this devics to
asaure thai 118 design will not ciivse |

. 8aw; it g
stated that tha AC-poworgd bone suw

should be clussified Into cluss I because
the risks to health identified by the
Panel, L.e., tha possibility of bone and
tissue traumn and 'elecirical shock, are y
ific tion ol

proposad clussification waa correct ane
tharofore, Ia classifying the device Into
cluss I,

9. Commenis on tha proposed
regulations classilying the devices listac
below argued that the devicea should b
pluced inta class § becuuse the agency
identified no substantive risks to health
associated with the devices that would

ot aulfictent to warrunt cb
the device into class I, Justify cl
FDA with the t

ifying them into class 1. The
ts argued further that the

FDA believes thut u perlormance
atandurd s nocossury for this device ta
agsure that its design will noresuse

biocompatlbility concerns of the agency
are unfounded and, therofore, that the
slutulory critoriu for class I have not

bone domuge or lissug trawma and thel
the risk to health can bo conirolied by a bona dumage or tissue truuma, been met. . ‘
porformange standard. Accordingly, |~ A lingly, FDA beli that the . .
.t " Class Glat;ed
Device recommend- PrOPO!
: ed by secton | by FOA

hE

. - 8723310 | Coating matedal lor resin filings

872.3500 | Pralormad plastic denkure tooih.

 Toalh shade 1osin matodal

Bracket adhesiva resin and looth
872.3780

872.3765- tissure seatant

B72.3770

Donture relining, repalng, or rebasing resin
Pt and

Tomporary crown and bridgo resin

872,980

bracket

Root cana! King resin
O plastic

18725470

with !

i y will be subleat to

" FDA disa, hoso
- FDA helievas thot the biucompaﬂbii{ly .
aglevas i " h\

and §

. the propospd regulations warrant

B clu‘sjétiﬁg;ﬁ?xeng devices Into cluss I,
There are pumerous materinla that may
be iised in these devices that could have
ag advirrse effect on pationts. For
example, thera are studics that degeribe
the corcinogenic poluntial of certoln
materials thal may bo used lo fubricate

{illing resin containing chioroform
. 3 tul bl

regulotary action,
The ugency believes that root canal

P risk of
illness or injury becsuae of possible:
carcinogeniclly. Conaequently, FDA
now beluves that premarket approval ls
necessary for root canal filling resin
contalning chioroform. FDA believes

impropér materinls are used in the
devices' composition.

Dﬁ%" * Device

78N-2888 | Titankim subpodostenl implan!
materlal,

78N-2880 | Cobalt chroma molybdenum m-
plant matarial. -

that general contrals and perf
larde are insufficient to provide

dentaj resing (Befs. 1 and 2). Iy of
the potentially serious risks thul may be
presented by sxposure to various
materiuly used in thesa devices, the
agency believes that, except lot‘n root

reasonable assurance of the sufety and
effectiveness of this device when It
contains chloroform and that insufficlent
information exisls 10 eslablish a

FDA agreos with the comments. For
the reasons provided In the proposed
regulations, FDA is clussifying these
devices into class  {§ 0672.3645).

C: on the prop

capal filling resin i ™,
perf lards are y
-provide reasonable assurance of the

" salely and effectivoness of thege
davices, |, ..

lard to provide such
Accordingly, except for root canal
filling resin containing chleroform, FDA
balieves thot the proposed
tassifications of the devices above are

. Tho ngency has been inl, § that

+ gertain root.coanal filling resina in
commergial distribulion may contain
chloroform as an ingredient, FDA
believes that the safety and .

‘ effoctivensas of & root canul filling resin
containing chloroform bas not been
established because chloroform may ba
s carcinagen. In the Federal Reglaler of
June 26, 1876 {41 FR 20842}, FDA .

_+'published 8 final rule declaring that any

. humen drug or cosmetic product .

P ox e Py

corract and {s classifying the devicos
inlo class IL FDA te classifying root
canul [illing resin into class I when

. chloroform is not used s an Ingrediont

and Is classifying this device into class
1 whon it comtsins chioroform.
10, The only speciilo comments
4 ity

clagsifications of the devices lisind

below argued that the devices should Lo

classified k}lu class I rather than claas 1
i

a8 p 8 88!
that if the Identifications of these
devicos ware Himitod to davices of the
same compaosition as those are being
Yatod with d 3 1

jevela of safety and effectivensss, the
gansral controls provided by cless |
would ba sufficlent to naaura their safety
and sffagtivensss. in that case, the

on the prop
of the devices listed below agreed with
FDA's proposals 1o classily the devices

. into clasa Il The comments sluted that

of these devices may have

at {8
-or deliverad for Introduction in -

undesirable effects on patients if

a
intonding 10 market a new device of this
typa or e device of a different
composition would be required to
submil to FDA a premarket nolification,
and FDA could pluce that device inlo a
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S Aclsu‘g‘lher d}gﬁ class |

if #t dotarmined thal class'l woa not sufficlent to assure ‘ns. 8

i1 ty or affectiveness.

2", Dockel - ‘ Ctass - .| Class
No. Davice recommend- | proposad

. . - od by section | ~by FDA

*, TBN-2B44. | Gold based alloy for ciinlcai use i # #

. 78N-2845 | Praclous metal alioy for clinical use. [ i
78N-28511 Precision i [

. T8N-2862 | Prafon bar 3 n

" 78N-2058 | Preformaed.clasp i S H
7BN-2880 - [ F mod wirs clasp 1l i

T 78N-2840 anchor, H #
78N-2883 | Preformod crown. 1 it
78N-2864 *} Gold and stainloss sios! cusp, P "
76N-2865 i F cusp 1 4
70N-2684 | Pra gold dentura footh, ¥ "
78N-2898 and splinting pin. i H
70N-2904. -} Root canal post ! I
78N-2010- | Posterior artificial foeth with matal Insert ! L

. - _The Papel ad recammended thal gold
.~ based alloy for clinical use and preclous
* metal ulloy for clinical use be placed In

. class 1L In ofder fo prevent an adversg
Tisane reacilon Il the malerials used In -
The doviges ure not blocompatible FDA
alill agrees with the Pancl'y -
Yecommendatfons on thess twa dovicas. .

and, herelol clanellylng them Int
clnss Il ae proposed. . . .- L

With respéct to tho classification of

> the other davices listed above, FDA
sgrees with the comments
recommending that the devicesbe .
clagsified into class I rather than clusa
11. ‘The agoncy believes that e’ach of

) W 6 of the
elleciiventss of these devices and that

componed of

austenlllc alloys Srays anlaln g Noys of GllGys containlog 70..
Fofcant o grealot gold and metals o e
plallnui groy R
=12, Commenis on the proposed
reguiations on the devices listed below
argued that, because a performance ...
standard admintatered by FDA bnder
thi Radiatlon Control for Hbdlth urid
Safely Aat (42 U.S.C. 2030) alrdedy *
exlqss ftzr each of l}‘:?unvde\:ices; o

i.6., bustenilic alloya or alloys 6 78 stute that the device {s
porcenl of gronter conlgnt 5} sold andd
metala of llLeTplnllnu Devices of -
“#iich compoaltion have ggen shown g

¢, nert, sufficlentiy

be blocompatible, 1

BlFang. m}ji atherwise safe and effec -
“Whon used In the mouth. Consequently,
Tonsidering that FDA will learn of new.

compositions of msterial, through .
premarket notification under section .-,
510{k} of the act {21 U.S.C. 360(k}}, FDA

agrees that ihe general controls of clags .- i any
Tara sulficiont o provide rengonable b per
= dards under the Imonts would

be overregulation. The comments srgued
that the existing standarde to which

wstablishment of & performance §
these devices are required to conform .

d for these dovices s .

_these devices has an
acceplable level of performance based
on the compositional range of the
maletials how being used In the devices:

should ba the sole standards for lhese
devices,. - B ot

T

. Section

unnecossnry. As suggested by the .
comments, 8 chan,
1derillicalion of sach of these devices o

Device

$72.1800 | Extraoral source X-ray systam.

- 872.1810 | Intraoral source X-ray system
G

872.1830

dovice.

£72.1840 | Dental X-ray position

Lead-lined position indicalor

872,1850

+ . When the only risk lo health
P d by d itting device
is ndeguately contrelled by a standard
under the Radlatlon Control and Safely

7 Act, no other standard Is needed to .
assure the safety and effectiveness of a

_medical davice, and FUA wiil classlly

. and effectivoness. Accordingly, FDA fs

custom device exemption In section
520{b} of the act (21 U.S.C. 360j{b]}. The
aommants furthar staled thal none o
those devicos 2 tnlended for uss by o
patient untl} it is tellored by a trained
professional lo meet the Individual
needs of the patient.

by an exigting standard but may need to
be controlled by & performance

standard undor soction 514 of the act (21"
U.8.C. 360d} to assure a dovice's sufely

clussifylag each of the devices listed
above Inta closs Il as propesed,
C N

[

the device Into class L Howaver, the on the prog
devices listed above present risks to rogulalions classilying the devices lated  secton
health other than those controtied by an  below argued that thosa devicea areraw: * . .
. existing d. For pl ialg used in the fab fon of ol d Haind ikl
ded exp to x-rays it custom devices and, therefore, shauld o = 872.3000 | Gold taasd siloy lor dinkoat uee.
from lack of effectivencss due to faulty . excmpl from sections 514 and Stiof the . 523250 gmm"“ cwaytow -
2723275 | Decta cement. . ot

,design of the device maynot bo covered

act {21 US.C 360d and 360e) unidor the -
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Davos

Hydrophan: rasin coavg lor dendores.
‘Couting matanst ior (emn Nngs.
Proformac plasic denkre W0oW.
impreasion melwisl

Oantal .
Baye motal ab0y. :
fnackel adhesne tomn and dooin

I lents, e Jov]
donot megl the requirements of shotion
520[b) of the acl for an_exomption from

. aeclion 514 or 515,

xemption for custom devl 11
o] the devices nol necessari!

dgxrmo_zgv.n,mmbmfdmnw
purformance standard or requirgmaont
ibed by or sndor seclion

o undor s n 51 he

proscriby
uct, (b) the devices are goneral
consixese, .. Bvaliablo In Tinluhed Jorm Tor purchase .
. ar for dispensing upon ;}rescrlguon fe) ..
[}

“The dovices arg olforo .
siribullon, an the devices are -

genorally availabie 10 or
@L’Ym. i
evices muy bol

NN
needs of Indlvidual pa

14. Comments on the proposed
regulations lsted below argued that, in
claasifying these devices, both the Punel
and FDA Incorrectly used the criterla
that were used by PDA’s OTC Drug
Review Panel in ita review of theee
producta when they were regarded as
drugs, The comments arguod thot the
criteria used for classilying dovices

" should be different from thoso applied

by the OTC Drug Review Panel. The

X9 comments also suggested that the
- devices be clasalfied Into closs |, rathor
- than claes 11f as proposed, because of

tnaufficient documentation that they
present an actual rlsk fo usera,

1ha requir¢ments of the parilu
. ) CIasund- Clase
- Section* Device 18C0IPME! 0,
’ Y o0 by sectian | by FOA
N b \
.. 8720840 | OTC danture cushion. .. " .
872.3550 | OTC denture pad. . H
: 872.9560 | OTC donture reliner ) W
8723570, | OTC dontura repake kit .. i
.+ FDA agree@ In part and dlaaqreaa in. ": the cushion, the disposable cushion is to Frovida reasonable sssurance of thel
part with the FDA disagr i ded after 1 day's use, and-the - safety snd effectiveness.” - - .
15, Comments on the propased .

that the agency employed incorrect :
criteria when proposing lo cluuu(f‘y Ih;le
the -

davice is Intended for shorl-term use,
‘Therefare, during tha! meeting. the Panel -
lod that this version of the-

devices; As stated in the prop @
davicea present a risk of ilinces or
. Injury, Use of these devices may cavag
. &n Improper verilcal dimension of 8~ |

OTC denture cushion be classified into” -
cluss 1, Inudvertently, FDA did ot~
reflect this Puntun of the Panol's

.+ denjure-which may reault in :
biting foreos and lead to bone losy’ .. «

- .- through raporption-{degeneration of the -

bone through gradual dissclution}. The
‘long-term irritaiion of oral tasuo cauaed
by an Incorrect vertical dimenslon also |

n {ts prop s
classifications of the OTC denture
cushion and OTC denture pad. A *

regulations classifying the denture,
adhesives Hated below sald that these

" devices should not be Identified by the

numes of the Ingredients in them. The
comments sald that, by Hating the
spscific ingredisnts or precentages of
ingradients in the names of thess
devices and in thelr Identifications, FOA
s inhibiting formula Imp by

summary of the Panel's

is, in the ad record
for this rulomaking. FDA agrees with the
dations of the Panel that the

- could causa formation of
FDA also disogeps with the comments® -
agseption that FDA did not provide In
the proposed regulations sufficlent
documentalion of the health risks

- pressnted by these devices, FDA cited

- in the proposed regulstions s summary . .

. report by the OTC Panel on Dentifrices
and Dental Care Agents, Moy 22,3078,
showing the hazards presented by these -

.. devices (Ref. 8],
-Section 872,3640; OTC denture
- cushion; During an open meeting of the .
. Panel op March 12 and 13, 1079, 6 .
manufacturer presentod the resulls of @

: ‘study thet showed that disposable OTC

-.denture cushions made of wax-

. jmpregnated nation cloth that the”
.patient applies lo the'entire base of o
daniure before-the patient inzorts the -
denturg into the mouih ore safe and
effaclive for shorl-term use {Ref, 7), The .,
Panel bellevod that the date showed . ..

.. ..~ that this version of the OTC denture,.

ben

_cushion is safo and effective:.bacause &
sing!r layer.of material s uaed to make -

OTC denture cushion be cluasified into
clnss 1, provided thet the device {s made
of wax-impregnated cotton cloth and s
for the intended uses described ebove,
in the final rula, FOA has grouped the
O7TC denture cushlon and the OTC .«
denture pad Into one generic type of -
device, the OTC denture cushion and
pad ($:872.3540). R -
Accordingly, in the final rule FDA is
classifying into class 1 the OTC denture
cushion and pad, If the device is made of
wax-impregnated cotlon oloth, if it fa
intended to be discarded ufter 1 day’s
uae, and I it is intended for short-tesm .
use. FDA is clossifying all other OTC .
denture cushions and pads, the OTC
denture raliner, and the OTC denture
repair kit into class 111 as proposed, FDA .
{5 clusaifying these devices into class 11
because theas devicea rmaant potential
unroasonable risks of {tiness or Injury as
described above and In the proposals,
and because genera) controls or
performance standarda are insufficlent

b denture i inj

or P
parcemaae: of ingredients to extensive

-compliance requirements, such ‘as
ek " 1ot natificall

of pr
and petitions for reclassification.

- Decket Dévice. -

768N-2866 | Acacia and Karaye wih sodium

. borata denture adhesive.
* 78N-2867 . | Carboxymethyicelivioss  sodium
. {40 to 10G percent) deniurn

e adhesive. ' - .
TBN-R000 hyical] Frs e
. end cationic  polyscrylamide

potymer donture adhesha,

78N-26868 | Carboxymethyicsiksiose - sodium

{a2 percent) and ethylone
oxide homopolymer {13 per-
cunt} deniure 80!

TFEN-2870 | Camioxymethyicolulosa  sodium
. - {48 percent) . and ethylene
. oxide homopolymer {21 .per-
| . cent} dentwe adhasive. .
78N-2871 | Karaya deniure adhesive.

Karaya and shylene oxide homo-
- polyrer denlure adhesive.

78N-2872



-B72.8770 .

8720870

Bac.

872.3730 Panio, mph

8223740 Relenlive and -prmung pin. N

8723780 uruclml cdhulv- resin and lomh
conditione)

8723700 Dnnlu:v nllnlng. mpalr)ns. or
0 210

872 :m Pl! and flssure uuhnl and
conditionsr, . o

6728770 Tempordry crown and hndg» roslin.

6723810 Rool'cans! post.

8723020 Root canal filling resin.

872.3830"; Endodontic pupur polnl.

" 872.3840  Endedontic ellver point.
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Authority; S8ecs, 501{f}, 518, 619, 515, 628, - .
701{a), 52 Stat, 1065, 76 Slut, 704705 as
amended, 00 Stat. 540-548, 582539, 505-574,

.+ 824577 {23 US.C, 351") 300, 300¢, vbe, le,

aVl(u)). 21 CFR §.10.
[

subpnﬂA-—caneralevlslonsb T

§872.1 Scops. . .
(2} This part sots forth lhn

Bea section 501{/}2)(B) of the acl,
?ccordlngly. un\au an effective date of
tha requl nent

is-shown in the regulnuon fors davlco
classified into class 111 in this port, the
device may be commercially distributed
without FDA's lasusnce of an erder

. approving 8 PMA or declaring

complo‘nd a PDP lor the device. If FDA
under section

classification of dontat devicas
for humun uga that sre in commorcial
digiribution. - - ¢
{b) Tha identification of 2 devico in a
lution in this part Is not a precise

572:!060 ’Guua  parcha,
872.3000°

apliat,
8723000 ':’oﬂeﬂor artificial loolh wnh 0
mate
572.3910 Backing and fnc(ng forun mmcm
oth,

s7zamo Parumnmmh.
8724090 Trisulcium plmlphum ynnulu for
dontel bone ropair.

Bubpm!—-Sumlc-l Devices
24120 Bone cumnx lmirumunl and
' accessorios.

8724130 Intruors} dental dily.
8724405 Gas-ppwared Jel infostor,
8724478 * Spring-powered fat Injactor.

, 8724535 'Denta! dlumond Instrument.
8724565 ; Deglal hund instrument.

8724800 Intruoral ligature and wirg lock.

- 8724000 Dontal opereting light, ..

672.4730 Dental Injucling neodle.
8724764
8726840 Rallry scaler.

872,4850 . Ulirasanic scalar, .
871.1830 lnlmounnm fixation scrow or

Tona plate. , [T .

description of every device thut is; or
will ba, subject to the rogula(lon A

615(b} of the nc! requiring premarkot
upproval for a device, section
61(NYA) of Iho sct applies to the
device,
(b} Any new, nal substentially
oqulvalanl. davlca Introduced Into
ion on or afler May

manufactorer who aubmits o
notification submission for 8 davlcc .
under Parl 807 connot ahow moroly thut
the device is scourately described by -
the section title and identification .
provislons of a regulation in this part,
but shall state-why the device is
substantislly equivalent to other
devices, as requirod by §°007.87,
{c} To svoid duplicative listings, o

denta} devica that has two or moro lypou .

28, 1876, including a device formorly
marketud that hos boan substantiutly
sltared, 1a clasaifled by statute (section
513(f} of the sct) Into claes HI without
any grace perlod-and FDA mus! have

. * Issnd un order approving a PMA or

declaring completad a POP for the
davica befare the device ls commerclally
distributed unliess {1 is reclassified. if
FDA know- that a device belng

L e n

of uses {e.g., used both us n
device and as 4 therapeutic dsvlce) la .
Hated ia one subpart only. . - -

{d} Refersuces in this part to
regulatory sections of the Code of
Fedsral Regulations are to Chuplorl of
‘Title 21 unlevs otherwise noled.

“new"” device as defined in 1hm soction
bucause of any naw Intended uss or
other roasons, FDA may codify the
statulory classification of the dovice Into
class If for such new uso, Accordingly,
the regulation for such a class 1] device
slalos that na of the enactment dato of
Moy 24, 1070, the

rogulauon clussilylng the device unieas

device must have an approval under
section 515 of the act before commermul

{¢) A dovice Identified in & regulation
in this part that ia classlfied inio class 1it
and that ls subjact 10 the transitional

1al of saction 520(1) of the acl is

. §8723 ive datus of for the
un.mo Dantal unit and . - spproval.
1 Apoosagrics. S A gevice included in this parl lha\ is
Subpm r-—‘mmpquﬂ: an:u Tugslliod Inlo class I { distribution,
) "l‘ hod and pproval) shall not be lly
distributed after the date shown In ‘the

20ries,
872.5170 Oﬂhndanllc Eluﬂc bmckul.
8728500,

a7z.sszs Ful’omud tooth positiones,
8745550, Teothing sing.

Subpart G—Alsceilansous Devices
8728010 Abrasive device und eccessories.
872 ooao Oral cavity sbrasive polishing

.arz.aoso ‘Sullvu absasber,

8728070 . Ultravlolat sctivator for

polymerjzation.

8720080 . Alrbrush,

8726100 Anssthetic warmer.

i Articulation papar.
Bass plula shollag,
Prophylaxia cup.

* Rubber dum and sccesvortos.
“Ulizsviolal dotoctor.

. Dentai flass,

Impression tube, ©

. me:.so  Mosxaging plek or tip for oral

822.66680 Pramlaln powder for clinical use.
8726870 " Silicale proteclor,

8726730 Endodontic dry heot sterflizer.
Cartridge syrings.

Menval togthbrush,

1 Disposuble fluoride tray.
“Proformed tmprasalon trey.
Intruorul dental wax.

8720855

£72,6880
872.0580

the has an approvel under
sactlon 815 of the act {unless an
exomption has been granted under
soction 820{g)(2} of the act). An epproval

aulomnunnlly classified by statute Into

class 11 and must have an approval

undar section 515 of the act efm;a bt::lng
0 distebutad. A I

under saction 515 of the uct lats of
FDA's Issuance of en order approving an
spplication for prumarkal approvul

the reguln!lo;r for such a class 11}
Qrumluunal device atales that e of the

{PMA) l'ar the device or
i a product d
protocol (PDP) fur the davico,
() Before FDA requires that a device
commercially distributed belore the -
date of the

1

a
device that hes boen found nubnlnnllally.

equivalent to such s davice, has an
approvat under puc"on 515 of the act,

ate of the May
28,1978, Iho device must have an
approval under section §15 of the act
before commarcial distribution.

Subpart B—Dlagnostic Devices
§872.1500 Ginghvai fluki menaurer,
{n) tdontification. A glagival Nuld

FDA must lon under
soction 515(b) of the uc! requizing such
approval, except as provided in
paragraphs {b) and (¢} of this section,
Such a regulstion under section 515{b} of
the act shall not be effective during the
grace perlod ending on the 80th day
olter lts promulgation or on the last duy
of the 30th {ull culendur month after the
regufation thot claseifies the davice into
cluss Il 1s effective, whichover is later.

is a gauge device intended to
measure the amount of fluid in the
gingival sulcus (depression between the
tooth and gums) to determine if tham is
a gingivitis condition.

{b} Classificatfon, Clags I

§872,1730  Pulp tester,

{e} ldunll/wal:an A pulp laster {s un
AC or butlery powored device intended



.’ (b)»c‘lthj'lcqlion. Clase i ..
N 87271799 "'Elicfr’w‘d'v pvl iov‘»b\ﬂp g--‘nn. .

- transrhitted by an‘electrode to
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1o ovaluita'the pulpat vitalty of testh by
employing high frdquéncy ourrent

1hat is nsed in dental radlngruphlc' I
dod 1

Reg! littons’! s

§ 8723110 Darital Arnalgsen capevie.

axamination. 'The dovice is
align the site withi the X

tite nerve tisane in-the. deninl pulp, -

() Idontificotion. An electrode gel for |
pulp testers iz a device intended o be
appliad to the surfuce of n tooth bafore

- use of a pulp fosler tg 2id conduction of

" §872.1740 Carles detection device, -

cloctrical cutrent -
{b) Clqsal:ﬂpaliqn. C}nas L

- device Hined with Joad that Is attached

-. aid i positloning the tuba, to prevent

tay baam and to rastrict the dimonsions
of the dantal X-ray field by limiting the

7 morcury to form dental amalgem.;.

. (a) 4 ¢ dental amalgam.,
apsule [s. 4 containier dirvies in which
ttvar alloy ia.intended 10 be mixed with

. A pr‘vfc‘rm‘"d’l’r‘x’ci)d;

(8} Idontification A fesd-llnod -
posttion Indichtor is 4 cone-shaped

" (a] Ident
! s a device made
alloys conlaining 75 percent or groater.

. glze of the primary X-ray bonm, . - (b} Clasalfication,
b} Clostification, 3 Lo Rt
{b} asslﬁ@nan Cluss»ﬂ §87231% Preforii
§872,1850 Luac-ined position indizator.: AN

of austenitié alloys or

gold or

metals of the platinum group
dod to be od Iy

to 8

to n dentol X-ray ube and 1 Jed to

the of the X-rays by .

{a) Identi) The coriea
device i a device Intended to show the |

- existenca of decay In o pationt's tooth

. by uee of eldctrical current,

+ intended for dental radiographic-
ination and di t of di

(b} Classification, Cluas i,

{n) /dontification, An extiaora} source
K-ray systom Is an AC-powored dovico
that produces X.rays and $s intanded for
dental rndiographie examination and
diagnonis of dissases of the teeth, jaw,

" and oral sirvctures. The X-ray source (s

tube} is located outsida thomouth, This
gendric type of device may Include
patent and oquipment supporta and

+ - component parta,

. {b) Clavsification. Class 1L

¥ an.iﬁd intracral sowrce X-fuy sysiem.

< {n} Identification. An Intracral sourca
X-roy system is an elscirically powerad
device that produces X-rays and is

© §872.505G_ Amaigam slioy,

absorbing divergant rodiation. and to
prevent leakage of radlation, 0.
{b) Classification. Clasa H.

: . X " 8721905 Dental X-ray fium hokjer,
. § 72,1200 ' Extraoral source Xeray system.

{n) Identification. A dental X-rayfilm
holdur Is a'device intended to posilion
and to hold X-ray {ilm Inside the mouth, -

‘(] Classification, Class L I the
dovice la not labeled or otherwise
representad a3 sterils, it is exempt from
the current good manufacturing practice
reguiations in Part-820, with the .
exception of § 820,180, with reapect 1o
general roquirements concerning .
records, and § 820108 with respect o

. comptaini {iles.

Subpart C~[Reserved]
Subpart D—Prosthetic Devices ,

{aY #dentification. An amalgam alloy -

of the teeth, Jaw, and oral structurda,
The X-ray gource {u tube} is Jocuted

"inside the mouth, This generlc type of |

) dcv’Sca may Include patient arid

- ray beam.

is a device that consists of & metallic
substance intended to be mixed with
mescury lo form filling matertal for
of dental caries.

. pparts and
ports, . .o ¢

(b} Clossification. Class U,
§ 872.1820 ' Dental X-ray exposurs
alignment device, . K i

{a) Identification,A dentel X-roy
-exposuie slignmant device ls a dovice
intendad to position X-ray film and to
align the exaomination site with the X-
- (b} Cloasification, Class 1, f
§872.1830 c.phlloml'er. . : .

(a) Identificotion. A cephalometer fs a
-devica used in denlistry during X-ray
procadures. The device Is intended to
pince and to hold a patients hoad In a
‘standard position duting denisl Xeraye.

{b) Classifieation, Clasa it. N
§ 872.1840. Dental X-rsy position indicating
device. . L e
{a} Identification. A denlal X-ray. .
position Indicating dévice la'a deviee, .,

+such as a collimolor, cone, or aperiure, -

R 1Y/
* S Precious meisd slioys for chnical use.

{n) Classlfication. Clnss 1.
Goid-based akoys and

‘) Jdontification: Gold-based alloys
and practous mela} alloys for clinical
use are mixtures of metals, the major
components of which are gold, silver, or
palladhim. They elso may containa . -
small quantity of copper or plutinum,
The device is intended to fabricatc
dental appliances, such as crowns
bridges, fof pallonts, :

(b} Classification. Class If .

and

"7 §872.3080 Msrcury and sifoy dispenser.
5,872:3090

{a) Jdentifivotion. A moroury end slioy -
dispensoer is a device with & spring-
d vaive led to and

it
.- - v e
. §872.3140 FResin applicator., ..., -

{a) i
+ & brushitke device

ctAar i
- provide orthodentic treatment. " ~

" dental appliance, sich as & denture, 1

holp stabilize the epplisncd in the: -
petient's mouth, | - .
(b) Clossification. Claer

A resin spp i

intended-for vee i
sproading dental rosln on'a tooth during

. application of tooth shade material.

. [b) Classification. Class 1. If the

‘ dovice {s not laboled or othurwise
reprosanitod ex sterile, it {s oxemp! from

: tha current good manufactaring practice

* regulntions in'Part 620, with the
exception of §820.180, withi respoct to
genoral requiroments coticerning ¢
records, and § 820,198, witlirespoct {6
complaint Itles. . ahe

§872.3150  Artlculator.: - T )
' {a} Identificotion. An articulatoris n’
hanical dovice ded 10 simul

-

" movements of & patlent's upper and

* Jawer jawa, Plasler casls of the patient's
teoth and gums are pinced in the duvice
to reproduce the occlusion {bite) and
artlcialation of the patient's Jaws, An

; 1 s Intended to fit dentd

or,

{b} Classification, Class 1, 1 tha

.. device is not labeled or otherwisa

* repreaentod as sterile, it is exempt from
the current good menufacturing practice

.- regulations in Part 820, with the
. axception of § 820.180, with respect to

general requirements concerning
records, and § 820,198, with respect o
complaint flics,

. §872.3185 Precision sttachment. .

{n} Identification. A preclaion
attachmont of proformoed Liar in a dovice

” made of austenitic alloys or slloys

containing 78 parcent or greater gold
- and metala of the platinem group- -
Intended for use in proathatic dontistry
. in conjunction with romevable partiai
+ dentures. Varioos forms of the device
“erad ded to connect a lower partial

’ dispenso Inte a mixing capsule a

predetormined amount of dental

mercusy in droplei form and & .

premensured ampunt of alioy peliots:
{h) Classification, Class 1. -~ .

+ denture with another lower partlal
denture, to connect an uppor pattial

-# denture with another upper partial
- - denture, to connoct either an upperor " .

* lowur pattial denture to & losthor 8
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| teeth;and to-restora the, . - carbon eipl la & dovice posed of ion and ptabllization fora. .. .
patlent's dm_n funobion. ** - C 7 polytetrafluoroethylene (PTFE) vitzeous . restoration, such as a crown, or to foin ..
{b) Classification, Class 311~ ¢ . cnri;on intended for use in maxilofaclal  two or more teath together. . s

¢} Date PMA or notice of completion _ alveolar ridge L up (b} i Clasgs . -
of a PDP s requirgd: No effective dale  “the upper or lowsr Jaw srea that - . *° y “,
has besn established of the requirement  contalns the sockets in which logth are . § 972.3750  Bracket adhesive resin and
for premarket approval. See § 8723, - - mnlrd)ﬂr lnltundad ll?col“ mstal .. .~ toothconditioner, . .

29048 Buboarioet " he - Identification. A bracket adhesive
1 872.3045 subparieion imptant mateu. . 218t OR O U el are oty and et oo

(8} {dentification, Bubperiogtoal .  raote d)‘cr o Aibutas joinis resin andAlg?I‘l;cof\.dluonar Y] davjco R

~{the joint boiweep the upper apd loweF. .  guch ag polymethylmsthacrylate,
: |nlandmf to cement an orthodontic

Jaws}. » . R
custom prosthetlc devices which are () Classificatlon, Class .. - bracket to a tooth surfage. .
« surgleally lt:nplgme%:mo the lower or-+ ~ §872.3650 Tooth shade resin material. (b) Classification. _C_la[u 18
upper Jaw between the poriosteum {8} Identification. Tooth shade-resln
{connsctive tissue covering the bona} fal 19 & devioa d of 5572.3752”‘0':@“ "‘:"hg’ repairing, or

implant mngmpl {6 adevice
of titanium or co'b‘s!tvghmma v
ity 4 4

and supporting bony The 1ola such aa blsphenol-A glyctdyl e
davice i intended to provide support for©  mothacrylate {Bls-GMA)} intended o (a) Identification. A denture relinlag,
rostheses, such as dentures,’ - restoro carlous lealons or structural _ repalring, or robalng resls is a davice
{b) Glapsification, Class L. ... .-, ' defects in 108th. . composed of mn(urhl)c such as :
. . (b) Ciassification. Class 1. - mathylmethacrylate, intended to relinc a
denture susface that contacts tissue, to

§072.980 'Impronsion material, T S

{a} Idontifjeaticn, Impression material, §872:3700 . Dental mercury. - _ repalra fractured denture, or to form a

fs & dovice composed of materials such a) Idontification. Dental mercury I8 2 new denture base. This device ls ng; .
3 led \ablo for h ter (OTC)"

as alginato or polysulfide intended to be * device d of mercury.

placed on a praformed Impression tray for uae as a component of amalgam use. "

and usad jo reproduce the structure of a  alloy In the rostoration of a denlal (b} Classification. Class 1L, .

patienl's teath pnd gums, The device is cavity or a broken tooth. . R -

intanded to pravide models for study . (b} Clowsification. Cleas L §872.3785_ Pit and fiasure sealant and’
- - condidonse, P Lo

§872.3710_Bage matal alloy. . o :
. (&) Jdentification, A pit and flssure.
a) [denlification. A base motal elloy. -, gyonand canditioner is a device

“is a device composed of a material, such composed of resin such as -

and for production of restorative .
prosthetic davicas, such as goid inlays
and dantures, .. .o ' B

. {b} Claul[lcqlio, Class 1l . .~ .

cor - ag & mixture of nickel and chromium, ¥ ted for
§872.987¢ - Flogin Impresalon tray material. - intended for uso In fabrication of a P Y childre \

{a) Identification: Resin impression " .- custom-made dental-device, such es uge primarily in young children to sea

tray material Is 2 device intended for . porcelain venoer for s taoth, _pit and Rssure depressions {faulls in the.
use in & two-atep dental mold " {b) Classification, Class 11, - . - enamel) In the biting surfaces of testh ta-
fabricating process. Tha device conslat, o o . provent cavitiea, ..
of x:h mln}mn(arl?jl. such as m’elhy NS 9![72;:;;30 . ;-m’:;qnp:, ) i . (b} Classification. Class 1t
methacrylate, and i# veed to forma ~ - a} Identification, A pantograpn is d o -

aygd device intended to ba attached toa - - :' 07*2‘:3710 Tomporary crown and bridge

custom impression tray for'use in casas

trayls  pationt's head to duplicate, lower jaw .
of - toaid In of . {a} {dentification. A temporary crown
crowns, bridges; or full di At and hetlc dental and bridge resin is a device composed of
preliminaryiplaster or slonoe model of the ; devices. A marking pen 1y attachod to... & materlal, such aa

patient's testh and gume Is mads; The - . the lower jaw component of the davice, polymethylmeth late, ded to-
resiy impression tray material iy applied .. 8nd, as the patient's mouth opens, the . .. maka'a temporary prosthesis, such as
- to-this preliminsry study modsl to form. * gﬂﬂ records an graph gﬂtg" theapgle: ... crown or bridge, foruse untile -

e ton by fabst

- g.gustom.fray, This.tray is then filled . - « between the upper en e lawer faw. ., p 9
with Lmpresplinmaterial and Inserted .. - (b) Clasaification. Clasg L:Tho dovios'- (1) Classification. Claws I, -

; Into the patien)'s mouth 1o make dn- -, .- 19 exempt from the premarket . Faran. |
notification procedures in Subgnrt Eof . §872.3010 Rootcanal

In which a preformed Improssion
- not sutable, such as the fabricatl

o wmﬁ"‘f”ﬁ'“'"""" s > Part 807. If the dovice is not labelad

raclse, the patient's mouth g , ~. Far A e dovice {a not labeled or.- | "y
zgnlt.‘_ % ot s . otherwise represented ag sterile, it Js a éz) llg:::’aj:i‘;“’gto:ﬂ:tem?i‘cm&l:‘ .pg:l ls
- (o) Claps/fication. Claps 1 If the, *y exempt from the current good ., ilon potaba A Y AR
devica is nof fabeled pr otherwise. -~ - Taoturing pragtion f i . .olo !cgn ‘x"l“'otfhp"?"; or grealer
. representad.ag storile, I Is oxempt from; ' Part 820, wﬂhjﬁo exception of § 820,180, |, fm ?!"d :“’b' o .l’:i.l! {‘“'m" :rou;:
| the aurent yqod, manofacturing practice .- with respect ip general roquiremants : m, af ',’ «b‘camaln:m alo da oot
Nqu,ln(éqg! quw),w,iélh the .. , concemning rapofdl, Inf{‘ld $620.108, with . :ar:gl:ratlo:? to stebilize and suppart
exoeplion 180, PO { t it . L . S

ption af § 820,180, with respect to ... raspect to complaint files . b Claselfioution. Clasy L.

general requirements concerning : :

X with f0... . $8723740 Retentive snd splinting pln, e X -

. mﬁ:ﬁnd:&mln with respect to | (a) Identification. A retantive ang, 39723830 Rastoanal fiing resiel™ ', .,

Loy bl splinting pin is a device madeof ... -, {a} Ideatification. Aroot canal filling.

§ 0 FE) Itic alloys or alloys contalning 73 . resin [s a device compgsed of material, .
Vitreops cerhan mate s percent ot greater gald-and motals of the. - such as methylmethacrylate, intended .
-{a} Identification.” . for yse during endedontic therapy to il

G . . platinum group Intended 1o be placed - !
-Polyletrpflyorpethylone (FIFE] vitroous. " permanontly In @ tgoth to provide

the root canal of 2 tooth, e e
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. DEPAWENT OF HEALTH AND
HUMAN SERWCEB

* Food: und Drug Admlul:!nucn
21 CFR Part 872 ‘
* [Bocket No. 78N-2830 ¢t al}’

'Medical Dovlcer Withdrawal of 87
Proposed Rules cuullylng Dental

. thvlcn

AGENCY: Food and Drug Administration,

ACTION: Withdrawal of proposed mleu.

“ " overnll implomentation of the Mndlcn
-+ Davice Amendments of 1878 (the' B

-nmendinents) thet established a sy m
for the regulation of medical dovicas Ior
human.use. One provislon of the *.".
mondimonts, seclion 513 of the Fodeinl
Paod, Drig. and Coametle Acl filie acl)
{21 U.8.C. 300¢), establishes lhree.
cnlngor(no {clarses) o(‘dcvlcvu.

.. classifying dental devices. In-that final

blhhed ‘o December 30, 1900,
Eluuwhnm in this Iasue of the Pedoral
Raglstor, FDA is publishing'a final rule

rule, FDA fs grouping 08 proposed dent
devices inlo 22 gonerle types o] danlu!
devicen, The turm "genaric type:
deviee” {s defined in 21 CFR MU 3{1).
Thnmluru. in that final rule oach of the
4 dovices listat] below ki the

g on the

4
needed to provide reusonable sssurance

“of thelr salely and elfectiveness; Class |
(gcnernl controls), clasd 1 {performance

ds), and class HI {premarkel

. aUsMMARY: The Food and Drug
Admlninruuon {FDA) ia wllhdruwin;; 67

approval}. "‘The amendments also -
namb“nhud 8 pmcﬁdurc for the ogency
toy clussifying

posed rules in the cl

dental devices to avold unnecessary
regulations, Blsewhern in this lssus of
the Fedoral Registor, FDAis publishing
& final rule classifying 110 dental
‘devices.

" FOR FURTHER INFORMATION CONTACT:
Gregory: Singleton, Center for Dovizes

-.... and Radiological Heallh {(HFZ-470),

Food and Drug Administration, 87567
- Georgle' Avn., Si!vcr Sprlng. MD 20010,
301-427-75
. sum.zuqnum mfonmmon: ln the
Faders} Regiator of Docember 30, 1080
(45 FR 85802-88188), FDA proposed lo

classliy 185 dental davices. This action

T was lnke_rg as part of _lhn agency's.

. modical sp

oach generic type of davice into ona of
these three claszea, Pergona who
disngree with a fina! clessification of a
device may petition for reclassificalion
of the device under Subpart C of 21 CFR
Part 860. Bocause the enme generlc type
of device may be used in'diffarent

_left column, PDA advises that

,,-explainad tn that final rule, FDA le not

h:ﬂ column la bolng grouped into the -
generic type of dovice oppoite In the

Hght column. FDA ts withdrawing sach
of the proposcd regulationa listed in the

on the 87 pmpnsed regulations belng
jthd and FDA's rasp to
these comments nre dlacussed {n the
finn} rulo classifying dontal-devices that
is being published elsewhere in this
issue of the Fedoral Roglster, Purther, as

Tiaht

at this time claasifications of

{alty aroas {
goneral nnd plastie surgcry.
y. el under

names, and because FDA is altempling - -

certaln debtal devices, including 10,
devicas listed below, Le., those

- numbered 58 through 67, for which

ta are boing withdrawny, -

to el

Hat of generic types of devices.:
* PDA is withdraiing 67 of the 188
dontal propasad regulstions that worg

801y S
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DRPARTMENT OF HEALTH & HUMAN SERVICES Pubiiv Hoolth Sorvien Ex g
mamsrs—

Food tnd Drug Adininiakention
1390 Piceard Diive
Rlackville, MD 20850

AR 27 1991

puane E. Christian, D.M.D.
810 North Nevada Street
carson City, Nevada 89701

pear Dr. Christian:
1991, to Secratary touis Sullivan

and FDA Commissioner David Kessler have been referred to me for
response., I apologize for the delay but, as-you know, we have
been preparing for the March 15 meeting of the Dental Products
Panel. The delay is advantageous, however, in that the meeting
has now taken place and I can provide you with specific
information about the conduct of the meeting and the resolution
of some of your concerns.

As you have observed, the Dental Products Panel described in
your January 24, 1991, enclosure consists primarily of dentn}
practioners and academicians, who may not be as conversant with
the medical aspects of mercury toxicity as some researchers.
that this advisory panel is 2

" However, you should recognize
standing committee, constituled to review a wide array of dental
drugs and devices, of which dental amalgam is just one example.

your letters of February 11,

7o gain the specialized knowledge necessary to render
recommendations on any given device, the panel relies on
sclentific input from outside consultants, invited speakers and
PDA staff, and from others who ask to address the panel during
the open public hearing at the meeting. Further, under a
recently revised charter, we can supplement the membership of
any panel with members from other medical device advisory
panels. For the March 15 panel meeting, we supplemented the
membership with members from four other medical device panels.
Wo also attempted to provide a broad spectrum of speakers to
cover all aspects and perspectives of the issue., Attached is a
listing of the panel membership and invited speakers for the
March 15 weeting.

‘‘he November ADMA News story tegarding Dr. Singleton's rewmarks
about the Calgary treseatrch was an exaggeration of his actual
statements. There were, in fact, flaws in the study, but the
study was still worthwhile in many respects, as was stated by
pbr, Singleton in that same interview. The fact that

br. Singleton identified flaws should not be construed as
evidence of a prejudicial attitude on the safety of amalgam.
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p.2 - br. Christian

Your concern that Dr, John Stanford is the chairman of the FDA
The

Clasgification Panel on Dental Devices is unwarranted,
panel you identified as the FDA clagsification Panel is the same

panel identified in the January 24, 1991, enclosure to your
letter as the Dental Products Panel. Dr. Stanford has not been
the chairman in many years. The membership rotates and the
current acting chairman is Dr. Duncanson. Dr. Stanford has been
retained as a consultant to the panel.

Lastly, I want to address an apparent concern of yours, as
discussed in the Bio-Probe Newsletler (september 1989), which
you enclosed. You find fault In FDA's practice of not
certifying mixed dental amalgam. Aside from the semantics lssue

" (FDA does not certify any product), I must remind you that FDA
regulates manufacturers of medical devices. No manufacturer
produces mixed dental amalgams. The mixed dental amalgam {s
prepared by dental cliniclans. FDA does regulate manufacturers
of dental mercury and amalgam alloys, but the only control FDA
has over the ultimate, mixed amalgan is through the labeling for
dental mercury and amalgam alloys. The rederal Food, Drug, and
Cosmetic Act does not empower FDA to regulate the manner in
which dental clinicians mix dental mercury and amalgam alloys to

make dental amalgans,

As I mentioned, the pansl meeting has now taken place. I've
enclosed for your information copies of some of the materials
available at the mesting. I‘ve also enclosed a copy of an FDA
talk paper issued after the meeting. If you have any further
concerns, please let me know. I may be reached at (301)427-1180
or you may write to me at the above address.

Singerely yours, .
<

7 (/C,ézac,k (//

Lillian Yin, Ph.D.

Director

Division of Ob~Gyn, ENT,
and Dental Devices

Office of Device Evaluation

Enclosures
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| Ex.q
American Dental Trade Association

4222 King Street West . Alexandria, VA 22302-1597 . Telephone {703) 379-7755
FAX (703) 931-9429

STATEMENT
of the
AMERICAN DENTAL TRADE ASSOCIATION
to the
FOA-Dantal- Products pPanel
Presented by
John W. Stanford, Ph.D.
accompanied by
Nikolaj M. Petrovic, ADTA President
Thomas F. Fise, ADTA Special Counsel, Regulatory Affairs

RE: UPDATE REPORT: DENTAL AMALGAMS

December 3, 1993

Aepreseriting Dental Distribuilors. The Dental Laboratory Conference and Dental Manutacturers



184

UPDATE REPORT: DENTAL AHALGAMS

My name is John W. Stanford, Ph.D., and I appear here today on
behalf of the American Dental Trade Association. ADTA is an
international organization, and is the oldest and largest trade
association representing the dental industry in the United
States. ADTA has been in continuous operation since 1882 and its
nembership consists of dental distributors, the Dental Laboratory
Conference (leading dental laboratories), and dental
manufacturers. The volume of dental business represented by ADTA
member companies amounts to distributors (85%); dental
laboratories (65%): and manufacturers (70%). I am accompanied
here today by Nikelaj M. Petrovio, ADTA’s President and Chief
Executive Officer, and Thomas “Fise, ~ARTA’s -Speciai <J(ounsel on

Requlatory Affairs.

We appreciate the opportunity to make this presentation and to
provide the Panel with an update report relating to dental
amalgam. On March 15, 1991, the Dental Products Panel met after
reviewing a vast amount of medical and scientific literature
addressing human exposure to mercury from dental amalgam and
resulting health impacts. The Panel considered testimony from
U.S. and foreign experts as well as clinicians, patients, the
American Denta ciatlon and the National Instltute for Dental

Research. d

‘%ﬂl*v it After a careful conslderatlon o all of the medlcal and
scientific 1literature presented, as well as the detailed
comments, the Panel c¢oncluded that none of the data showed a
direct hazard to human health from dental amalgams. However, the
Panel agreed that the studies presented did raise questions that
warrant further research. The Panel recommended that the FDA
establish a special working group to identify the kinds of animal
and human studies needed to address certain questions and that
this group should work in collaboration with other research
organizations such as the National Institute for Dental Research

(NIDR).
{Cite: FDA Talk Paper, March 20, 1991.}

In response to the March, 1991 finndings of the Dental Pro Jcts
Panel, the ADTA and several amalgam manufacturesrs immedigtely
took actlon to implement the Panel’s recommendations to work with
NIDR and other health agencies to consider and implement
appropriate research. This group carefully reviewed the Panel’s
technical and medical findings, talked at 1length with NIDR
officals and scientific personnel, and endeavored to develop the
requested research protocols to collect scientific information in
the most objective and expeditious manner. A special fund was
established within the American Fund for Dental Health, supported
by amalgam manufacturers, for the purpose of supportlng research
contemplated by FDA and NIDR. Funding has been extended through
the American Fund for Dental Health for a major comprehensive
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longitudinal study where a component on dental amalgam has been
factored into a comprehensive health history study on a cohort of
Vietnam veterans. The research and epidemioclogy officials at the
NIDR have been most positive about the potential value of this
project, and we look forward to its completion (date being
determined from Jack Brown at NIDR). Epidemiologist and other
scientific staff at NIDR have viewed this project as a
significant step in implementing the Dental Products Panel’s
research related recommendations.

In response to concerns raised by some members of the public on
health effects from exposure to mercury and dental amalgam, the
National Institutes of Health and the National Institute of
Dental Research convened an NIH Technology Assessmoenrt Conference
in August, 1991. This conference brought together dentists,
toxicologists, biomaterial scientists and other medical
specialists to review the properties, effects and side-effects
of dental restorative materials in current use, including
amalgams. Following 1-1/2 days of presentations and a full
discussion by the audience, the Panel concluded:

“There is a little evidence that tooth restorative materials
induce systemic toxicity. Elemental mercury can be released
from amalgams, and mercury can be found in the brains and
kidneys of humans and animals. However, except for dental
.personnel who have had excessive exposure due to repeated
mishandling, altered brain or kidney function has not been
correlated with dental amalgam exposure. Confirmed fetal
effects from the use of dental amalgam have not been

reported.

Very few patients appear to be at risk of developing a local
toxic or allergic reaction in response to the placement of
restorations. Even when such reactions occur, they may not
cause a significant clinical effect.

Current restorative materials can be used effectively for
restoring teeth for functional or esthetics reasons.
Virtually all restorative materials have component
pc;ential health risks. However, there is no scie
evidence that currently used restorative materials ¢
significant side effects. Available data does not juslify
discontinuing the use of any currently avalilable mdterials
or recommending their replacement.

Although mercury vapor is released from dental amalgam, the
quantities released are very small and do not cause
verifiable adverse effects on human beings.

[Cite: Statement: Effects and Side Effects of Dental

Restorative Materials, presented at the NIH Technology
Assessment Conference on Effects and Side Effects of Dental

Restqrative Materials, August 26--28, 1991, National
Institutes of Health, Bethesda, MD.]

2



186

Over the past two years, organizations around the wo:

exhaustively reviewed the voluminous medical and sci

literature which addresses the potential for adverse
effects from dental amalgam. Each and every one o
organizations has concluded that there is no credible suppc
the proposition that dental amalgam poses any unnecessary
risks to patients.

#,...extensive reviews of the scientific literature ha:
revealed any data published in refereed scientifig jou
to support claims that amalgam restorations have c¢ause.
adverse biological reactions other than extremely
allergy to one of the amalgam components.™

[cite: _Federation Luntaire . Internationale, London, M
1992.) I

"Marcury released from.dental amalgam does not, according
available data, contribute to systemic disease or syste
toxicological effects.

No significant effects on -the immune system have be
demonstrated with the amounts of mercury which may
releaged from dental amalgam fillings.

There is no data supporting that mercury released fr
dental amalgam gives rise to teratological effects."

{Cite: Swedish Medical Research Couﬁcil, April, 1992.)

"Based on the available research, the NIDR concludes tha
dental amalgams pose no known health risks to individual
who are not hypersensitive to the materials."

Cite: Dr, Harald Loe, Director, U.S. National Institute o
Dental Research]

For over two years, scientists and public health expekts from the
U.S. Public Health Service (PHS), the Environmental\pProtection
Agency and the health care and academic sectors exfimined the
question of whether mercury-containing amalgam used ih clinical
dentistry produced adverse health effects. This review was

coordinated by the Committee to Coordinate Environmental Health
and related Programs of the PHS. The final CCEHRP report, issued

in January, 1993, concluded the following with respect to human
health and amalgam use:

“At present, there is scant evidence that the health of the
vast majority of people with amalgam is compromised, nor
that removing amalgam fillings has a beneficial effect on
health. .
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There 1is no solid evidence of any harm for miliions of
Americans who have amalgam fillings.

» * o

There is no persuasive reason to believe that avoiding
amalgams or having them removed will have a beneficial

effect on health.

[Cite: Public Health Service, U.S. Department of Health &
Human Services, January 21, 1993.)

In March 1991, manufacturers stated to this panel,

“"Periodically, concerns have surfaced that amalgam fillings
may present a health hazard since they contain mercury as a
component. Yet, no adverse health effects of mercury from
dental amalgams have been scientifically demonstrated.

"This Panel should be mindful that the issues before the
Panel about use of mercury in dental amalgam fillings are
only hypothetical guestions. Although it may be reasonable
and appropriate for the Food and Drug Administration ("FDAY)
and this Panel to revisit the scientific issues raised by
medical devices previously classified, it would be premature
and inappropriate to make any regulatory recommendations or
decisions based upon the current guestions raised. There is
no valid scientific evidence to support any decision that
would send the signal that dental amalgams are unsafe and
affect more than 100 million people. Such a message would
needlessly raise public anxiety and have devastating adverse

public health consequences."

This remains true today. In 1991, Dr. Benson described the
difficult environment in which these scientific discussions must

take place:

"We must recognize that we are attempting to addrégs the
issue of amalgam safety in an emotionally charged atmogphere

in which strong opinions abound."

f

This also remains as true today as it was then. Nonetheless, the
research has advanced, and continues to do so, and our Committee

is proud of its role.

We appreciate the opportunity to give you this update report on

ADTA’s viewpoint on dental amalgam, and on what has transpired -
since the March, 1991 Panel meeting where this - issue was -
discussed. Although studies have shown that a minute amount of
mercury is released from dental amalgams during chewing,
toothbrushing and other activities that abrade the restoration,

4
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there is no credible scientific evidence 1linking mercury in
dental amalgams to any adverse human health effects, other than
rare allergic reactions. We look forward to the completion of
the current NIDR study. As outlined above, careful and thorough
consideration by NIDR, CCEHRP  and international health
authorities confirm the conclusion reached by the Panel in 1991
that there is no data showing a direct hazard to human health

from dental amalgams.
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Issued in Kansas City. Missouri, on Aprit
14, 1998,
Michael Gallagher,
Manager. Small Airplasie Dicectorate, Aircraft
Certficatton Service.
{FR Doc. 9810596 Filed 4-21-98; 8:45 am}
BILLING CODE 4910-13-3

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 310

[Docket Nos, 75N-183F, 75N-183D, and
8ON-0280}

RIN 0910-AADT

Status of Certain Additional Over-the-
Counter Drug Category i and i} Active
ingredients

AGENGY: Food and Drug Administration,
HHS,
AGTION: Final rule.

SUMMARY: The Food and Drug
Administration (FDA} s ssuing a final
ruje stating that certain ingredients in
over-the-counter (OTC} drug products
are not generally recognized as safe and
effective or are misbranded. FDA is
issuing this final rule after considering
the reports and recommendations of
various OTC drug advisory review
panels and public comments on
proposed agency regulations, which
were issued in the form of a entative
final monograph {propesed rule). Based
on the absence of substantive comments
in opposition to the agency's proposed
nonmonograph status for these
ingredients, as well as the failure of
interested parties to submit new data or
information to FDA under the
cregulation, the agency has determined
that the presence of these ingredients in
an OTC drug preduct would result in
that drug product not being generally
recognized as sale and effective or
would result in misbranding. This final
rule is part of the ongoing review of
QOTC drug products conducted by FDA.
oares: Effective October 19, 1998,
FOR FURTHER INFORMATION CONTACT:
Gerald M. Rachanow, Center for Drug
Evaiuation and Research (HFD-560).
Food and Drug Administration, 5600
Fishers Lane, Rockville, MD 20857,
301-827-2307.
SUPPLEMENTARY INFORMATION:
L. Background

In the Federal Register of November
7. 1990 (55 FR 46914), FDA published
under §330.10{a)}{7) (1) (2t CFR
330.10(a)(7){ii}). a final rule on the

status of certain OTC drug Category It
and 11! active ingredients. That final rule
declared as not generally recognized as
safe and effective certain active
ingredients that had been proposed as
nonmonograph (Category 11 or Category
11 under the agency’s OTC drug review.
The periods for submission of
commenits and new data following the
publication of a notice of proposed
rulemaking (NPRM) had closed and no
significant comments or new data had
been submitted to upgrade the status of
these ingredients. [n each instance. a
final rule for the class of ingredients
involved had not been published to

date

In the Federal Register of May 10,
1993 (58 FR 27636}, FDA published a
final rule establishing that certain
additional active ingredients in OTC
drug products are not generally
recognized as sale and effective or are
misbranded. That final rule included
active ingredients from a number of
OTC drug rulemakings that were not
covered by the November 7, 1990. final
rule, (See Table [ (58 FR 27636 at 27639
to 27641) for a tist of OTC drug
rulemakings and active ingredients
covered by that final rule)

At that time, there were other OTC
drug review rulemakings for which the
period for submission of comments and/
or new data was still pending Those
periods have now closed. and there are
a number of active ingredients for which
no significant comments or new data
were submitted, In each instance, a final
rule for the class of ingredients involved
has not been published to date. This
final rule addresses some of the
Category [l and Category Hf active
ingredients in those classes of
ingredients. specifically active
ingredients considered in the
rulemakings for OTC vaginal
contraceptive, {irst aid antiseptic, and
antimicrobial diaper rash drug products.

In the advance natice of proposed
rulemaking {ANPRM) fur OTC vaginal
contraceptive drug products (45 FR
82014, December 12, 1980), the
Advisory Review Panel on OTC
Contraceptives and Other Vaginal Drug
Products placed phenylmercuric acetate
and phenylmercuric nitrate in Category
I for safety and placed dodecaethylene
glycol monolaurate {polyethylene glycol
600 menotaurate), laureth 108, and
methoxypolyoxyethyleneglycol 550
taurate in Category [ for efficacy. In the
tentative linal monograph (TFM) for
OTC vaginal contraceptive drug
products (80 FR 6892, February 3,
1995), the agency proposed that all of
these tngredients be nonmanograph, In
response to this TFM (NPRM), the
agency received no comments or data

relating to the safety and effectiveness of
these ingredients.

In the ANPRM for mercury-containing
drug products for OTC topical
antimicrobial use (47 FR 438, January 5.
1982), the Advisory Review Panel on
QTC Misceltaneous External Drug
Products placed all mercury compounds
in Category Il for topical antimicrobial
use. This included the following
ingredients: Ammoniated mercury;
calomel {mercurous chloride};
merbromin {mercurcchrome); mercuric
chioride (bichloride of mercury,
mercury chloride}; mercufens! chiloride
{ortho-chloromercuriphencl, ortho-
hydroxyphenylmercuric chloride):
mercuric salicylate: mercuric sulfide
(red mercuric sulfide}: mercuric oxide,
yellow: mercury; mercury chioride;
mercury oleate; nitromersol; para-
chloromereuriphenol; phenylmercuric
nitrate; thimerosal: vitromersol; and
zyloxin. In the NPRM for OTC first aid
antiseptic drug products (56 FR 33644,
July 22. 1991}, the agency proposed that
all of these ingredients were either
Caregory 1l or Category Il In response
to this NPRM, the agency received no
comments or data relating to the safety
and effectiveness of these ingredients.

In an amendment to the proposed
rutemaking for OTC topical
antimicrobial drug products (55 FR
25246, June 20, 1990). the agency
proposed that p-chloromercuriphenol
and all other ingredients containing
mercury were Category I for the
treatment and prevention of diaper rash.
In response to this NPRM, the agency
received no comments or data relating
to the safety and elfectiveness of these
ingredients.

11. Affected Rulemakings and Category
1f and 11 Ingredients

Table Lof this document lists the titles
and docket numbers of the specific
rulemakings containing active
ingredients that are addressed i this
document, together with the publication
dates of the ANPRM and the NPRM, as
well as the closing dates for comments
and submission of new data for each
rulemaking. FDA advises that the active
ingredients discussed in this document
(see Table U of section (I of this
document) will not be included Inthe
relevant (inal monographs because they
have not been shown {0 be generally
recognized as safe and elfective for their
intended use. The agency further
advises that these ingredients should be
eliminated from OTC drug products 6
moanths after the date of publication in
the Federal Register of this final rule
regardless of whether further testing is
undertaken to justify future use.



190

19800 Federal Register/Vol. 63, No. 77/Wednesday, April 22, 1998/Rules and Regulations

that may provide for prescription or
OTC marketing status. (See part 314 (21
CFR part 314).} As an alternative, where
there are adeguate data establishing
general recognition of salety and
effectiveness, such data may be

submitted in an appropriate citizen
petition to amend or establish a
monograph, as appropriate. {See § 10.30
{21 CFR 10.30))

The agency points out that
publication of a final rule does not
preclude a manufacturer’s testing an
ingredient. New, relevant data can be
submitted to the agency at a later date
as the subject of a new drug application

TABLE §.—OTC DRUG RULEMAKINGS COVERED BY THIS FINAL RULE

Rutemaking and action Pubfication dale Comment closing date New dala closing dale

{1} Vaginal contraceptive drug producis

(Docket No. 8ON-0280)
Advance notice of proposed rulemaking (ANPRM)
Notice of proposed rulemaking (NPRM)
(2) First aid antiseplic drug products
{Docket No. 75N-0183)
Al

PRM
{Docket No, 75N-183F}
NPRAM
(3} Antimicrobial diaper rash drug products
(Docket No. 75N-0183)

ANPRM
(Docket No. 75N-1830)
NPRM

December 12, 1980
February 3, 1995

January 5, 1982

July 22, 1991

September 7, 1982

June 20, 1990

March 12, 1981
June 5, 1995

Not applicable (N/A)
February 5, 1996
April 5, 1982 NA

January 2, 1982 July 22, 1992

December 6, 1982 January 5, 1983

December 17, 1990 June 20, 1991

when labeled as OTC drugs for the

Based on the criteria discussed above,
FDA concludes that the following

ingredients are not generally recognized

as safe and effective and are misbranded [ollowing uses:

TABLE Il.—INGREDIENTS COVERED BY THIS FiNAL RULE

Rulemaking and ingredients

Ingredient classification

Advance notice of proposed rulemaking

Notice of proposed rulemaking

{1} First aid antiseplic drug products.
{Docket No. 75N-183F)
Ammoniated mercury
Calome! {mercurous chloride)
Merbromin (mercurachrome}
chioride {orth: ¢ ortho-
hydroxyphenyimercuric chioride)
Mercuric chioride (bichioride of mercury, mercury
chloride}
Mercuric oxide, yaliow
Mercuric salicylate
Mercuric sulfide, red
Mercury
Mercury oleate
Mercury sulfide
Nitrorpersol
Para-chioromercuriphenol
Phenylmercuric nitrate
Thimerosal
Vitromersot
Zyloxin
{2} Vaginal contraceplive drug products.
{Docket No. 80N-0280}
[

glycol
glycol 800 ronolaurate)
Laureth 108
Methoxypolyoxyethyleneglycof 550 lavrate
Phenylmercuric acetate
Phenylmercuric nitrate
(3) Antimicrobial diaper rash drug producls.
{Docket No. 75N-183D)
Para-chloromsrcuriphenol
Any other ingredient containing mercury
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I, The Agency’s Final Conclusions on
Certain OTC Drug Category Il and 1H
Ingredients

No substantive comments or
additional data have been submitted to
the OTC drug review to support any of
the ingredients tsted in Table 1l of this
document as being generally recognized
as safe and effective for the specified
OTC uses. The agency has determined
that these ingredients should be deemed
not generally recognized as safe and
elfective for OTC use before a final
monograph for each respective drug
category Is established. Accordingly.
any drug product containing any of
these ingredients and labeled for the
OTC use identified in Table Il of this
document will be considered
nonmonograph and misbranded under
section 502 of the Federal Food, Drug.
and Cosmetic Act {the act) {21 U.S.C.
352} and a new drug under section
201(p) of the act (21 U.S.C. 321{p)) for
which an approved application under
section 505 of the act (21 U.S.C. 355)
and part 314 of the regulations is
required for marketing, As an
alternative, where there are adequate
data establishing general recognition of
safety and effectiveness, such data may
be submitted In a citizen petition to
amend the appropriate monograph to
include any of the above ingredients in
OTC drug products in Table II of this
document. (See §10.30.) Any OTC drug
product containing any of the
ingredients in Table t of this document
and labeled for the use identified in
Table U of this document initially
introduced or injtially delivered for
introduction into interstate commerce
after the effective date of this final rule
that is not the subject of an approved
application will be in violation of
sections 502 and 505 of the act and,
therefore, subject to regulatory action.
Further, any OTC drug product subject
to this final rule that is repackaged or
relabeled after the effective date of the
rule would be required to be in
compliance with the rule regardiess of
the date the product was initially
introduced or initially detivered for
introduction into interstate commerce.
Manufacturers are encouraged to
comply voluntarily with the rule at the
earliest possible date.
1V. Analysis of Impacts

FDA has examined the impacts of the
final rule under Executive Order 12866
and the Regulatory Flexibllity Act (§
U.S.C. 601-612). fixecutive Order 12866
directs agencies to assess all costs and
benefits of available regulatory
alternatives and, when regulation is
niecessary. 1o select regulatory

approaches that maximize net benefits
(including potential economic,
environmental, public health and safety,
and other advantages: distributive
impacts; and equity). Under the
Regulatory Flextbillty Act, if a rule has
a significant impact on a substantial
number of small entities, an agency
must analyze significant regulatory
options that would minimize any
significant impact of the rule on small
entities.

Title If of the Unfunded Mandates
Reform Act (2 U.S.C. 1501 et seq)
requires that agencies prepare a written
staternent and economic analysis before
proposing any rule that may result in an
expenditure in any 1 year by State,
local, and tribal governments, in the
aggregate, or by the private sector, of
$100 miltion {adjusted annually for
inflation).

The agency believes that this finai
rule is consistent with the principles sel
out in the Executive Order and in these
two statutes. The purpose of this final
rule Is to act on the proposed
nonmoenograph status of certain
ingredients in advance of finalization of
other monegraph cenditions in order to
expedite completion of the OTC drug
review. There are a limited number of
products currently marketed that will be
affected by this rule. OF the 17 mercury
active ingredients included in the final
rule, the agency is aware of 12 OTC drug
products containing merbromin, 1
product contalning phenylmercuric
nitrate, and 7 products containing
thimerosal. These products are
marketed by eight different
manufacturers, most of which are
considered small entities, using the U.S.
Smali Business Administration
designation for this industry (750
employees), The agency is not aware of
arny topical antimicrobial diaper rash or
vaginal contraceptive drug products
containing any of the active ingredients
included in this final rule.

Manufacturers of these products will
no jonger be able to market products
containing the ingredients included in
this final rule after its effective date.
While the manufacturers will incur a
foss of revenue for these products, the
agency believes the economic impact
will be minimal for several reasons. A.
C. Nielsen (Nielsen}, a recognized
provider of markel research business
information and analysis, maintains
product data from a sample of 4,000
retail outlets selected to represent the
geographical and retail characteristics of
the U.S, OTC market. Based on these
Nielsen data. the agency estimates that
total sales for these praducts represent
less than 0.1 percent of all sales of OTC
first aiet drug products. For the alfected

companies. these product sales
comprised less than | percent of OTC
drug revenues. The industry has been
aware of the status of these products
since 1982, and all of the manufacturers
identified by FDA also produce
products containing ingredients
proposed for inclusion in the
monograph. The lost sales from the
nonmanograph products are expected to
be offset by increased sales of the
substitute products.

The agency considered, but rejected,
not acting on these ingredients in
advance of the finalization of other
monegraph conditions. The final
monographs for OTC topicat
antimicrobial and vaginal contraceptive
drug products are not expected 10 be
completed for a period of time. The
agency also considered publishing an
additional notice specifying that the
determinations on the ingredients in
this final rule would be included ina
final rule prior to publication of a final
rule inctuding the determinations on
ingredients for which new data and
information have been submitted.
However. safety and effectiveness have
not been established for the ingredients
included in this current final rule and
manufacturers have not submitted the
necessary data in response to garlier
opportunities. The agency’s experience
has been that under these circumstances
companies have not submitied data in
response to yet anather opportunity.
Consumers will benefit from the early
removal from the marketplace of
products containing ingredients for
which safety and effectiveness have not
been established. Consumers can then
purchase products containing only
ingredients propased for monograph
status. Manufacturers who choose to
reformulate or replace affected products
will be able to use alternative
ingredients that are proposed as
monograph conditions without
Incurring any additional expense of
clinical testing for those ingredients. As
noted previously, FDA believes that
most manufacturers currently produce
such products.

While this final rule may cause
manufacturers to discontinue marketing
or to reformulate some products priors to
issuance of the applicable final
monograph, these manufacturers have
known for some time that if adequate
data were not submitted to support
safety and effectiveness, cessation of
marketing of the current products would
be required, in any event, when the final
maonographs are published. Because this
rule imposes no additional reporting or
recordkeeping requirements, no
additional professionai skills are
necessary to comply.



19802

192

Federal Register/Vol. 63, No. 77/Wednesday, April 22, 1998/Rules and Regulations

The analysis shows that this final ruje
is not economically significant under
Executive Order 12866 and that the
agency has considered the burden to
small entities. Based on the above
analysis, the agency does not believe
that the majority of manufacturers will
incur a significant economic impact.
However, there may be a few that could
incur significant reformutation costs or
inventory losses. Thus, this economic
analysis, together with ather relevant
sections of this document, serves as the
agency's final regulatory fexibility
analysis, as required under the
Regulatory Flexibility Act. Finally, this
analysis shows that the Unfunded
Mandates Reform Act does not apply to
the final rule because it would not result
in an expenditure In any 1 year by State,
focal. and tribal povernments, in the
aggregate, or by the private sector, of
$100 million.

V. Environmental Impact

‘The agency has determined under 21
CFR 25.31{c} that this action is of a type
that does not individually or
cumulatively have a significant effect on
the human environment, Therefore,
nesther an envirenmental assessment
nor an environmental impact statement
is required.

List of Subjects in 21 CFR Part 316

Administrative practice and
procedure, Drugs, Labeling, Medical
devices, Reporting and recordkeeping
requirerents.

Therelore, under the Federal Food,
Drug. and Cosmetic Act and under
authority delegated to the Commissioner
of Food and Drugs, 21 CFR part 310 is
amended as follows:

PART 310—NEW DRUGS

1. The authority citation for 21 CFR
part 310 continues to read as follows:

Authority: 21 U.8,C. 321, 331, 351, 352,
353, 355, 356, 357, 360L-360f, 360}, 361 (a).
371,374, 375, 379 42 U.S.C. 216, 241,
242{a), 262, 263b-263n,

2. Section 310.545 is amended by
adding paragraphs (a}{27) and {(a) (28}, by
revising paragraph (d) introductory text,
by reserving paragiaphs () (26) and
(d){27). and by adding paragraph (d)(28)
to read as follows:

§ 310.545 Drug products containing
certain active ingredients offered over-the-
counter {OTC) for certain uses.

R

{27) Topical antimicrabial drug
products—{i) First aid antiseptic drug
products.
Ammoniated mercury
Calomel (mercurous chloride)

Merbromin {merciurachrome}
Mercufenol chloride {ortho-
chioromercuriphenol, ortho-
hydroxyphenylmercuric chloride)
Mercuric chioride (bichloride of
mercury, mercury chloride)
Mercuric oxide, yellow
Mercuric salicylate
Mercuric sulfide, red
Mercury
Mercury oleate
Mercury sulfide
Nitromersol
Para-chleromercuriphenol
Phenylmercuric nitrate
Thimerosal
Vitromersol
Zyloxin

{11} Diaper rash drug products.
Para-chioromercuriphenal
Any other ingredient containing
mercur

{28} Vaginal contraceptive drug
products,
Dodecaethylene glycol monolaurate
{polyethylene glyco} 600 monolaurate)
Laureth 10S
Methoxypolyoxyethylenegtycol 550
laurate
Phenylmercuric acetate
Phenylmercuric nitrate
Any other ingredient containing
mercury
. T v a2

{d} Any OTC drug product that is not
in compliance with this section is
subject to regulatory action if initially
introduced or initially delivered for
introduction to interstate commerce
after the dates specified in paragraphs
{d){1} through {d}{28) of this section.
s x ok x

{28) October 22, 1998, for products
subject to paragraphs (a}(27) and (a}{28}
of this section.

Dated: April 8, 1898,
Wilttam K. Hubbard,
Associate Commissioner for Policy
Coordination.
{FR Doc. 98-10578 Filed 4-21-98; 8:45 am}
BILLING CODE 4160-01-F

DEPARTMENT OF THE INTERIOR

Office of Surface Mining Reclamation
and Enforcement

30 CFR Part 938

{PA-112-FOR]

Pennsylvania Regulatory Program
AGENCY: Office of Surface Mining
Reclamation and Enforcement {OSM).
interior.

ACTION: Final rule; approval of
amendiments,

SUMMARY: OSM is approving, with
certain exceptions, a proposed
amendment to the Pennsyivania
permanent regulatory program
(hereinafter referred to as the
Pennsylvania program) under the
Surface Mining Control and
Reclamation Act of 1977 (SMCRA). The
amendment revises the Pennsylvania
program {o incorporate changes made by
Pennsylvania House Bill 1075 and
subsequent Pennsylvania taw Act 1994~
114, The amendment is intended to
provide special authorization for coal
refuse disposal in areas previously
affected by mining which contain
poilutional discharges.
EFFECTIVE DATE: April 22, 1998,
FOR FURTHER INFORMATION CONTACT:
Robert §. Biggi. Director, Office of
Surface Mining Reclamation and
Enforcement, Harrisburg Field Office,
Harrisburg Transportation Center, Third
Floor, Suite 3C. 4th and Market Streets,
Harrisburg, Pennsylvania 17101,
Telephone: (717) 782-4036.
SUPPLEMENTARY INFORMATION:
1. Background on the Pennsylvania Program
1L Submission of the Amendment.
HE Director’s Findings
IV. Summary and Disposition of Conunents
V. Director's Decision.
VI. Procedural Determinations
1. Background on the Pennsylvania
Program

On July 31, 1982, the Secretary of the
Interior conditionally approved the
Pennsylvania program. Background
information on the Pennsylvania
program mcluding the Secretary's
findings. the disposition of comments,
and a detailed explanation of the
conditions of approval of the
Pennsylvania program can be found in
the July 30, 1982, Federal Register (47
FR 33050}, Subsequent actions
concerning the conditions of approval
and program amendments are identified
at 30 CFR 938.11, 938.12, 938.15 and
938.16.

II. Submission of the Amendment

By tatter chated Saptamber 14, 1995
{Administrative Record Number PA
837.01). Pennsylvania submitted an
amendment to the Pennsylvania
program. The amending language is
contained in Pennsyivania House Bill
1075 and was enacted into Pennsylvania
law as Act 1994-124, The amendments
change Pennsyivania's Coal Refuse
Disposal Act (of September 24, 1968
{P.L. 1040, No. 318) and amended on
October 10, 1980 (P.L. 807, No. 154)) 10
provide for authorization for refuse
disposal in areas previously affected by
mining which contain petiutional
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Ex. il

o ————
Subj: Fwd: Dental amalgam guestion
Date: 1/5/04 12:55:30 PM Eastern Standard Time
From:  NoHGpam
To: AYokoyama
ce: Hgsz

This is the answer { received from Susan Runner. | will follow up later {oday. In the meantime if you have any
comments onthis - please respond to me.

Pam Floener

Forwarded Message:

Subj: Fwd: Dental amalgam question

Date: 1/5/04 12:42:32 PM Eastern Standard Time
From: Rmacnc

To: MoHGpam

Forwarded Message:

Subj: RE: Dental amalgam question

Date: 1/5/04 11:41:38 AM Eastern Slandard Time
From: MBRECORH FDA GOV

To: a0l cam

Sent from the Internet (L iins}

Lo o vour Juestion about how dental .lrtnligﬁ,mw e zcg::h(m\.

el device amendments of 1976 dassilied most known medical devices into class 1 T or 1
that e dental mercury and amalgam alloy were classified. The mercury was classified into class i
loy into class H. The combined form of the device that is most commonly seen in dental
otitzes known as the encapsulated dental amalgam was not classified as a separate device. The
definttion of the alloy in the Code of Federal Regulations states that the device consists of a metallic
substance intended to be mixed with mercury to forma filling material, We also have 3 regulation
for the Dental Amalgam Capsule which is the container for the mixture of the alfoy and the meicury
to form dental amalgam. Although the encapsulated form was not specifically mentioned i the
ssification it = considered 3 combmation of two classified devices, the alloy and the

swith al o hetion devices shis eegqudated i tie e that s the Baghestthe allow

L.‘k’,l.th"! C?

sons tdivate whiah medizal products are
ander the puniew oif FDA I other words which EIL?«‘[E(:“ YOI 3 ML 5«:((174 1;7})“;:3(;« ’f,lwl:iiiillf: a
. e are the words that ve osed o

Pt vonr grastion apouat regudited v appioved Resgis

nuiictarer s allowed to sell to the public A
i e the FOARdadron aboul 3 medical de jre “approved” and class Fand 1
Jevies are “deared” l'\y the agency fvopc this is hclpi«:l toyou | l\/ou have any further questions

please reel free to call me at the number listed below.,
Susan Runner DDS.MA

Monday, January 03, 2004 America Online: Hgsz
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Mr. BURTON. Thank you, Dr. Fischer. You've been doing yeo-
man’s service in this area, and I really appreciate it.

Dr. Deth, you were supposed to also bring testimony from this
recent study. Could you quickly go into that?

STATEMENT OF MADY HORNIG, M.D., PH.D., ASSISTANT
PROFESSOR OF EPIDEMIOLOGY, COLUMBIA UNIVERSITY

Mr. DETH. Yes, thank you. I was asked by Dr. Mady Hornig to
provide her summary, and I'll do that now.

Mr. BurToN. OK.

Mr. DETH. Chairman Burton, Congresswoman Watson and mem-
bers of the subcommittee, thank you for the opportunity to submit
for the record this statement regarding our new animal model of
the toxicity of thimerosal and its implications for human health. I
regret that I am unable to personally present this testimony due
to a family medical emergency.

Our work addresses whether genes are important in determining
if mercury exposures akin to those in childhood immunizations can
disrupt brain development and function. I also submit for the
record an electronic copy of the first paper published on this animal
model in the Nature Publishing Group Journal Molecular Psychia-
try.

The premise of our research is that if mercury in vaccines creates
risks for neurodevelopmental disorders such as autism, genetic dif-
ferences are likely to contribute to that risk. We built upon an ex-
tensive existing literature on toxicity of other forms of mercury in
in-bred mouse strains that affirmed the importance of specific
genes controlling immune responses in determining mercury-in-
duced autoimmune outcomes in mice.

Earlier studies, however, did not use the form of mercury present
in vaccines known as thimerosal, and did not consider whether
intramuscular repetitive administration during early post-natal de-
velopment, when the brain and immune systems are still maturing,
might intensify toxicity. Based on reports of immune disturbances
and family history of autoimmune disease in a subset of children
with autism, we hypothesize that immune response genes linked to
mercury immunotoxicity in mice would predict damage following
low dose vaccine based mercury in our mouse model.

Our predictions were confirmed. Using thimerosal dosages and
timing that approximated the childhood immunization schedule,
our model of post-natal thimerosal neural toxicity demonstrated
that the genes in mice that predict mercury-related immunotoxicity
also predicted neurodevelopmental damage.

Features reminiscent of those observed in autism occurred in the
mice of the genetically sensitive strain, including generalized be-
havioral impoverishment and abnormal reaction to novel environ-
ments, enlargement of the hippocampus, a region of the brain in-
volved in learning and memory, correlation of hippocampal enlarge-
ment with abnormalities in exploration and anxiety, increased
packing density of neurons in hippocampus and disturbances in
glutamate receptors and transporters.

Only mice carrying the H2 susceptibility gene showed these au-
tism-like effects. Two mouse strains with different H2 genes did



195

not demonstrate adverse consequences following thimerosal expo-
sure.

It’s important to empathize that these animal model studies do
not provide conclusive evidence regarding a link between mercury
exposure and human autism. Nonetheless, the finding that a spe-
cific genetic constraint profoundly alters the brains and behavior of
thimerosal-exposed mice confirms the biological plausibility of thi-
merosal neurotoxicity, provides critical guidance for the interpreta-
tion of existing epidemiologic investigations into the potential asso-
ciation of thimerosal with neurodevelopmental disorders, and sug-
gests important new avenues for future research.

Our work implies that if genetic factors are operative in mediat-
ing a link between thimerosal and autism in humans, then studies
that fail to consider genetic susceptibility factors will be com-
promised in their ability to detect a statistical significant effect,
even if one exists.

Recent findings presented at scientific meetings but as yet un-
published suggest that thimerosal neurotoxicity in susceptible mice
involves the generation of auto-antibodies targeting brain compo-
nents. This autoimmune response persists long after the presence
of mercury can no longer be detected.

If confirmed, these findings will enable us to develop a human
diagnostic test to determine whether some individuals with autism
have similar autoantibodies present in their peripheral blood. Such
work would not only bring us a step closer to identifying the genes
associated with thimerosal neurotoxicity in humans, facilitating
prevention programs, it would also validate the utility of this ani-
mal model for the development of safe and effective modes of inter-
vention.

It is highly likely that the neurotoxic effects of cumulative mer-
cury burden, including exposure to other sources or forms of mer-
cury, follow similar patterns of genetic restriction. It’s also likely
that similar genetic factors influence the neurotoxicity observed fol-
lowing exposure to xenobiotics other than mercury. Age, develop-
mental status and the time of exposure, nutritional factors and
gender are known to influence outcomes.

We have limited ability to explain the interplay of such factors
in humans. Consider the example of the disparate cognitive out-
comes reported in children in the Faroe Islands and the Seychelles
after similar prenatal methylmercury exposures. The reasons for
this divergence remain unclear. The design of future epidemiologic
studies must take into account the possibility of multiple xenobiotic
exposures as well as the influence of factors that modulate risk.
Our studies have important implications for understanding the role
of gene-environment interactions in the pathogenesis of autism and
related neurodevelopmental disorders.

I refer subcommittee members to our recent publication in Molec-
ular Psychiatry where experimental findings and their implications
are discussed in more detail. Thank you for your attention, Mady
Hornig, New York, NY.

[The prepared statement of Dr. Hornig follows:]
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CONGRESSIONAL TESTIMONY

U.S. HOUSE OF REPRESENTATIVES
THE SUBCOMMITTEE ON HUMAN RIGHTS AND WELLNESS
COMMITTEE ON GOVERNMENT REFORM

SEPTEMBER 8, 2004 HEARING

TRUTH REVEALED:
NEW SCIENTIFIC DISCOVERIES
REGARDING MERCURY
IN MEDICINE AND AUTISM

submitted by:

Mady Hornig, MD
Director of Translational Research
Jerome L. and Dawn Greene Infectious Disease Laboratory

and

Associate Professor of Epidemiology
Mailman School of Public Health
Columbia University

Chairman Burton, Congressman Watson, and Members of the Subcommittee,
Thank you for the opportunity to submit for the record this statement regarding
our new animal model of the toxicity of thimerosal (ethylmercury preservative in
vaccines) and its implications for human health. | regret that | am unable to
personally present this testimony today due to a family medical emergency. Our
work addresses whether genes are important in determining if mercury
exposures akin to those in childhood immunizations can disrupt brain
development and function. { also submit for the record an electronic copy of the
first paper published on this animal model in the Nature Publishing Group journal,
Molecular Psychiatry (Hornig M, Chian D, Lipkin Wi Neurotoxic effects of
postnatal thimerosal are mouse strain dependent. Mol Psychiatry 2004;9:833-
845).

The premise of our research is that if mercury in vaccines creates risk for
neurodevelopmental disorders such as autism, genetic differences are likely to
contribute to that risk. We built upon an extensive, existing literature on toxicity of
other forms of mercury in inbred mouse strains that affirmed the importance of
specific genes controlling immune responses {major histocompatibility complex,
or MHC) in determining mercury-induced autoimmune outcomes in mice. Earlier
studies, however, did not use the form of mercury present in vaccines, known as
thimerosal, and did not consider whether intramuscular, repetitive administration
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during early postnatal development, when the brain and immune systems are still
maturing, might intensify toxicity. Based on reports of immune disturbances and
family history of autoimmune disease in a subset of children with autism, we
hypothesized that immune response genes linked to mercury immunotoxicity in
mice would predict damage following low-dose, vaccine-based mercury in our
mouse model.

Our predictions were confirmed. Using thimerosal dosages and timing that
approximated the childhood immunization schedule, our model of postnatal
thimerosal neurotoxicity demonstrated that the genes in mice that predict
mercury-related immunotoxicity also predicted neurodevelopmental damage.
Features reminiscent of those observed in autism occurred in the mice of the
genetically sensitive strain, including: generalized behavioral impoverishment
and abnormal reaction to novel environments; enlargement of the hippocampus,
a region of the brain involved in learning and memory; correlation of hippocampal
enlargement with abnormalities in exploration and anxiety; increased packing
density of neurons in hippocampus; and disturbances in glutamate receptors and
transporters. Only mice carrying the H-2° susceptibility gene showed these
autism-like effects (SJL/J mice). Two mouse strains with different H-2 genes
(C57BL6/ mice, H-2°, BALB/cJ mice, H-2%) did not demonstrate adverse
consequences following thimerosal exposure.

It is important to emphasize that these animal model studies do not provide
conclusive evidence regarding a link between mercury exposure and human
autism. Nonetheless, the finding that a specific genetic constraint profoundly
alters the brains and behavior of thimerosal-exposed mice confirms the biological
plausibility of thimerosal neurotoxicity, provides critical guidance for the
interpretation of existing epidemiologic investigations into the potential
association of thimerosal with neurodevelopmental disorders, and suggests
important new avenues for future research. Our work implies that if genetic
factors are operative in mediating a link between thimerosal and autism in
humans, then studies that fail to consider genetic susceptibility factors will be
compromised in their ability to detect a statistically significant effect even if one
exists.

Recent findings, presented at scientific meetings but as yet unpublished, suggest
that thimerosal neurotoxicity in susceptible mice involves the generation of
autoantibodies targeting brain components. This autoimmune response persists
long after the presence of mercury can no longer be detected. If confirmed, these
findings will enable us to develop a human diagnostic test to determine whether
some individuals with autism have similar autoantibodies present in their
peripheral blood. Such work would not only bring us a step closer to identifying
the genes associated with thimerosal neurotoxicity in humans, facilitating
prevention programs, it would also validate the utility of this animal model for the
development of safe and effective modes of intervention.
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It is highly likely that the neurotoxic effects of cumulative mercury burden,
including exposure to other sources or forms of mercury (thimerosal in products
other than vaccines; methylmercury in contaminated fish), follow similar patterns
of genetic restriction; it is also likely that similar genetic factors influence the
neurotoxicity observed following exposure to xenobiotics other than mercury
(e.g., PCBs, the PBDESs used as flame retardants in computers, and infectious
agents). Age and developmental status at the time of exposure, nutritional
factors, and gender are also known to influence outcomes. We have limited
ability to explain the interplay of such factors in humans; consider the example of
the disparate cognitive outcomes reported in children in the Faroe Islands and
the Seychelles after similar prenatal methylmercury exposures. The reasons for
this divergence remain unclear. The design of future epidemiologic studies must
take into account the possibility of multiple xenobiotic exposures as well as the
influence of factors that modulate risk. Our studies have important implications
for understanding the role of gene-environment interactions in the pathogenesis
of autism and related neurodevelopmental disorders.

| refer Subcommittee Members to our recent publication in Molecular Psychiatry
where experimental findings and their implications are discussed in more detail.

Thank you for your attention.
Mady Hornig, MD
New York, NY
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Mr. BURTON. Thank you, Dr. Deth. And thank her for her re-
search. We really appreciate that.

Mr. DETH. Thank you.

Mr. BURTON. So what she’s saying is, if there’s a genetic possibil-
ity that the mercury in these mice can cause autistic like symp-
toms?

Mr. DETH. That’s right. The theme of her work, which parallels
the theme of part of what I mentioned as well, is that genetic fac-
tors that are probably exclusively or highly over-represented in au-
tistic children are in fact giving them a higher vulnerability to thi-
merosal, as they were in her mouse model. And her mouse had cer-
tain genetic factors, autistic children no doubt have their own ge-
netic factors that bring risk to their metal exposure.

Mr. BURTON. In the charts that you showed earlier, it showed
two children from the same family. One had evidently genetic risk
factors that the other one didn’t, and as a result they suffered au-
tism while the other one didn’t. So that’s, you think, pretty com-
mon among the population?

Mr. DETH. At this point, we’ve only analyzed about half a dozen
such paired siblings, that is, siblings of the same sex that either
did or didn’t develop autism. So far we have found a correlation
with thimerosal sensitivity, a higher thimerosal sensitivity and the
occurrence of autism.

At the same time, in that same larger set that we hope to even-
tually get data on, a bigger data set, we can see the presence of
these genetic risk factors as polymorphisms in the very same genes
that affect this methylation process that thimerosal inhibits. So we
are able now in a small number of families to show that genes do
make a difference and where they do affect the outcome has to do
with the methylation and thimerosal sensitive methylation path-
ways.

Mr. BURTON. You said B12 administered in a certain way does
help cure or clean out the autistic problem in children?

Mr. DETH. A remarkable finding presented about a year and a
half ago by Dr. James Neubrander at a meeting of Defeat Autism
Now, or DAN meeting, was that when he administered methylB12
injections to children in his autism practice, that a significant num-
ber of them, that he estimated to be at least 75 percent, experi-
enced significant improvement in their autism symptoms. In a fol-
lowup presentation, he indicated that there was again a significant
number of those who were so well benefited that the independent
neurologists’ evaluation concluded that they no longer had autism.

Now, this is not a large proportion that in fact were off the au-
tism spectrum. But it is significant that even the numbers that he
found were able to be so significantly improved that they could be
thought to be autism-free. But they were still under treatment with
methylB12.

111{\)41‘. BURTON. So some children can be helped, but it’s not a cure-
all?

Mr. DETH. That’s easily said. It’s unfortunate that it isn’t even
effective for a larger number of children. But it is effective for
many.

Mr. BURTON. If thimerosal, or the mercury, is indeed the culprit
for causing some of this autism, and from Dr. Just obviously, it’s
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not the only cause of autism, why do you think the IOM committee
gave it a clean bill of health?

Mr. DETH. As has been reviewed here, the IOM report very clear-
ly says that their conclusion was based simply on a subset of the
epidemiologic studies that they valued at a higher level than other
studies, as you pointed out earlier. The hypotheses or the scientific
data, in fact, that they did not include in their consideration they
branded as speculative.

I suppose it is speculative in that this information has not been
out in the literature for more than a year or a year and a half. But
in fact, it is not speculative, it’s hard science. Their conclusions
were simply based upon epidemiologic studies that they selected.

Mr. BURTON. They were very selective in their findings?

Mr. DETH. It appears to me personally that they had a mission
to preserve vaccine reputation and that they were willing to turn
a blind eye to the body of information indicating that thimerosal
could have caused autism in a sub-population for the greater bene-
fit.

Mr. BURTON. You're being very diplomatic.

Mr. DETH. I'm trying to be subjective on that matter.

Mr. BURTON. In other words, they would listen to the ones that
were going to benefit certain people that they wanted to benefit,
and they turned their eyes away from the five studies that showed
that there was a correlation.

Dr. Just, you were talking about this under-connectivity in the
brains of autistic individuals. Do you think, and this has nothing
to do with the mercury in vaccines, but it is interesting, do you
think that they will be able to correct that in people in the future?

Mr. JUST. Yes, in two ways. First of all, in the short run, I think
we can design therapies, and test them of course, that might be
more effective than current therapies. It’s not going to be the cure-
all. But I think there are ways to promote the kind of thinking to
get those key players to work together in the face of and in spite
of the under-connectivity.

As you say, I don’t know the exact number of people who have
autism now. They need to have the most effective treatment pos-
sible given them. I think that’s one possible outcome of this kind
of research.

But in the slightly longer run, can we hope to cure it? I think
not next year but in the long run, I think we can. And I think the
way to do it is through a science called converging methods. Many,
many kinds of evidence that point to the same thing, that’s how
you can be most sure, I think.

Mr. BURTON. If you have somebody who has had their brain cells
killed, in part, by mercury, could that be one of the reasons why
you have this non-connectivity between the two portions?

Mr. JusT. There are definitely abnormalities in brain cells in peo-
ple with autism.

Mr. BURTON. The causes we’re not sure of.

Mr. Just. That’s right. But let me tell you one of the remarkable
things about the brain. It has tremendous plasticity. People have
a stroke and you can just visibly see an enormous number of brain
cells being killed right then and there. And you see sometimes, not
in everybody, sometimes you see a remarkable recovery.
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Mr. BURTON. Regeneration.

Mr. JusT. I don’t know about regeneration. Other parts of the
brain taking over. I've seen this in my own research in stroke re-
covery, and I think you can promote some of this. So I think there
is tremendous potential there for that kind of therapy.

Mr. BURTON. Ms. Redwood, we appreciate your being with us
again. You provided the subcommittee a newly released report from
SafeMinds, outlining the last 5 years of research. In your opinion,
did the CDC take this possible thimerosal-autism connection seri-
ously? Did they pay any attention to that? Did they look at it?

Ms. REDWOOD. Mr. Chairman, they did look at the issue. My con-
cern is that what they saw was so disturbing to them, it was an
unthinkable thought that a program that had been so successful
that it could have possibly caused injury. I think it was an un-
thinkable thought for CDC. And when they saw this initial data,
it was so disturbing to them that they purposefully went about de-
vising methods for that data to no longer be significant.

There’s a number of manipulations that they did to that data
along the 3 years or 4 years that they had it that made those high-
ly statistically significant dose dependent relationships between ex-
posure to thimerosal and adverse neurodevelopmental outcomes
slowly go away with each new generation. So I think in my per-
sonal opinion they didn’t want to find the truth.

Mr. BUurTON. Well, I think theyre aware of the problem to a
much greater degree than any of us would like to believe. When we
passed the Homeland Security Bill, and I've brought this up at
committee hearings before, at the 11th hour, this committee wrote
most of the Homeland Security Bill, and at the 11th hour late at
night, they put a provision in the bill which would protect pharma-
ceutical companies from lawsuits pending from a component part
of a vaccination, i.e. thimerosal, which was a preservative. And
that, had it been passed into law, would have protected them from
any type of legal remedy from these people who have been dam-
aged, like your son or my grandson.

And we were able to get that out in the Senate and it’s not the
law. So there is still a liability exposure there, and it’s more of, if
Congress and the people in the industry that are doing this re-
search, and come up with a compromise that would protect them
from large class action lawsuits which could put some of them out
of business if this is ever proven beyond a reasonable doubt, and
a solution that would help the people who have been damaged like
your son and my grandson, by giving them restitution.

We passed what we called the Vaccine Injury Compensation
Fund back in the 1980’s, which was designed to help people who
were damaged. That fund now has probably $3 billion in it. That
may not be enough to be able to take care of all the children who
have been damaged, or the people who have been damaged by vac-
cines.

But when, and I'm not saying if, but I believe when it’s proven
that the mercury in vaccines has been a major contributing factor
to these damaged kids, then there’s going to be a tremendous
amount of liability exposure for these pharmaceutical companies
and then they’re going to be out there all by themselves. That’s
why I suggested to them that we try to beef up the Vaccine Injury
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Compensation Fund and at the same time that we could protect
them from class action lawsuits, as long as they took care of the
people that were damaged.

And then finally, get the mercury out of everything. Get it out
of all vaccinations so that future generations of kids aren’t going
to be damaged.

We're not there yet, but with the body of evidence that’s being
developed by you, Dr. Deth, and the doctor that did the mice study,
the body of evidence is growing. It’s going to be, in my opinion, con-
clusive enough in the not too distant future that theyre going to
be put in this position.

So I'd just like to say, and I'm sure there’s nobody from the phar-
maceutical industry here today, well, maybe there is, it’s time for
them to sit down with the Members of Congress and people who
are working in this area, and try to work out a way to beef up the
Vaccine Injury Compensation Fund, No. 1, No. 2, get mercury out
of all vaccinations or anything that goes into the human body, and
third, we would be willing then to protect them from these class
action lawsuits.

And Dr. Fischer, you and I have been friends and worked on this
for a long, long time. That would include, I believe, getting mercury
out of anything that goes into the body, including amalgams. It
seems to me unbelievable that when you can’t take the refuse from
a mercury filling and flush it down the drain because it’s so toxic,
and you don’t want to get it into the groundwater supply, that you
have to put it into a container to protect the people from the con-
tamination, that they put it in our mouths and say that if the fill-
ing cracks or if the vapors from it, that they are not going to dam-
age the human brain. It just doesn’t make sense to me.

In any event, do any of you have any last comments you'd like
to make before we call this hearing closed? What’s that? Do we
have that?

For the media and anybody else, we have a video that we got
from a research group in Canada. I'd like to show that one last
time, because this may be the last hearing we’ll have this year on
this subject. So could we play that? It shows what happens when
a minute amount of mercury is put in close proximity to a brain
cell. So if we could run that real quickly.

[Video presented.]

Mr. BURTON. I think that shows pretty clearly, and that was in
1999, that’s been 5 years ago, and we showed that to the CDC and
the FDA and HHS, and they have paid virtually no attention to it.

Dr. Fischer, I'll let you make a final comment then we’ll adjourn.

Dr. FiscHER. Thank you. I wanted to make one brief comment
about that video. That’s a study that our Academy helped fund. Dr.
Fritz Larshager, the lead investigator on that, told us actually at
a hearing here about a year ago when he testified before this com-
mittee that the amount of mercury that was used in that experi-
ment was 1 million times less than the amount of mercury that is
entranced the body on a daily basis from dental fillings. One mil-
lion times less.

Mr. BURTON. Anybody else have any final comments you'd like
to make? Yes, Dr. Deth.
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Mr. DETH. In relation to Dr. Just’s presentation, even though it
didn’t include thimerosal, I would like to just point out that the
synchronization of brain waves seems to be a process that this
methylation pathway involving dopamine receptors is also involved
in. So it’s interesting to me, and I didn’t actually know Dr. Just be-
fore this morning, that you would see impairment of the syn-
chronized brain activity that fits very well with impairment of
methylation.

The other aspect that also makes his work link to ours is the fact
that the synthesis of myelin, the white matter that was lower in
autism in his study, and the corpus callosum is also dependent
upon methylation. So an insult to that system could account for re-
duced white matter, as well as reduced synchronization of brain ac-
tivity that would contribute to autism.

Mr. BURTON. Thank you, Dr. Deth. Dr. Just.

Mr. JusT. I'd like to take the opportunity to express our tremen-
dous appreciation of the individuals with autism and their families
who have participated in our studies and others. This is just a criti-
cal contribution to understanding autism, treating it effectively,
finding a cure. We want to encourage others to do so. The pace of
progress is only as fast as the number of individuals who volunteer
increases. That can’t be over-emphasized.

Mr. BURTON. Well, we would encourage anybody who has an au-
tistic child or who has autism in their family to participate in those
kinds of studies. Theyre not dangerous, there’s no danger involved,
but it is going to be helpful long term.

Ms. Redwood, do you have any last comments?

Ms. REDWOOD. Yes, and again I apologize for going over my pres-
entation. It’s just impossible

Mr. BURTON. That’s all right. We understand your enthusiasm.

Ms. REDWOOD [continuing]. To sum up 5 years in 5 minutes. But
one of the things that concerns us at SafeMinds is the creation of
the Brighton Collaboration. We would ask for your help in contact-
ing CDC to look into this further.

Mr. BURTON. We will. In fact, the reports that we have, all this
is going to be sent over to the CDC along with a number of ques-
tions, and to FDA. And we're going to ask them to respond. I'm not
optimistic we're going to get any big change in their attitudes, but
as the scientific research continues, I think it’s going to become
very evident that mercury is a major contributing factor to these
neurological disorders, including autism.

Like I said before, I just don’t understand the pharmaceutical in-
dustry, when we've already reached out to them to try to find a so-
lution to this problem, getting mercury out of all vaccines, getting
it out of amalgams, creating a fund, increasing the fund so we can
take care of these people who have been damaged, and then finally,
if they do that, protecting them from class action lawsuits, I just
don’t understand the down side to any of that. Nevertheless, we're
not getting much response from them.

But we will continue working on this, and I thank you all for
your diligence and your hard work. We stand adjourned.

[Whereupon, at 1:10 p.m., the subcommittee was adjourned.]

[The prepared statement of Hon. Elijah E. Cummings and addi-
tional information submitted for the hearing record follow:]
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Statement of Congressman Elijah E. Cummings
House Government Reform
Subcommittee on Human Rights and Wellness Hearing
On
“Truth Revealed: New Scientific Discoveries Regarding Mercury in

Medicine and Autism”
September 8, 2004 at 10:00 a.m.

Thank you, Mr. Chairman.

I want to thank you for holding this hearing to discuss new scientific
findings about the effects mercury has on the body. Ilook forward to
learning more about any alleged relationship between mercury in pediatric

vaccines and dental amalgam to autism.

Although extensive research on autism continues to occur at federal
agencies, such as the Centers for Disease Control and Prevention, the
National Institutes of Health, and educational institutions such as the Center
for Development and Behavior Learning at the University of Maryland
School of Medicine in Baltimore, the causes of autism remain unknown.
However, the growing awareness of autism, especially through this
Committee, is leading to different scientific delving into the possible causes

of this developmental disorder.
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In fact, recent concerns have centered around the use of dental amalgam,
otherwise known as “silver fillings,” which are made up of about 50%
mercury. Although dental amalgams have been widely used for over 150
years, improved dental health over the last few decades has led to the use of
alternative materials. The concern is that dental amalgams give off a
mercury vapor that could possibly be absorbed by a patient. The Center for
Disease Control (CDC) has not ruled out that this absorption may be
harmful, since there are insufficient human studies to determine otherwise.
The National Institutes of Health (NIH) is currently conducting such a study
and the results, which will prove critical to the dental amalgam safety

debate, should be available in 2005.

The number of documented children suffering from autismis ! out of every
166 and the rates of autism diagnosis are continually rising in every state.

As such, it is important that research and awareness continue in the medical
and educational community. Hearings such as this help to raise awareness,

while shedding light on the different theories related to the causes of autism.
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The witnesses here before us today are experts, and I look forward to
hearing from them as they discuss the effects that mercury has on the body,

and its possible link to autism.

Thank you, Mr. Chairman, for holding this hearing.

I yield back the balance of my time.
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ABSTRACT. Objective. There is an established link
between exposure to mercury and impaired childhood
cognitive development and early motor skills. Thimero-
sal (also known as thiomersal), a preservative used in a
number of children’s vaccines, contains ethylmercury (an
organic compound of mercury), and there has been con-
cern that this exposure to mercury may be of some det-
riment to young children. The aim of this research was to
test in a large United Kingdom population-based cohort
whether there is any evidence to justify such concerns.
Methods, We used population data from a longitudi-
nal study on childhood health and development. The
study has been monitoring >14 000 children wheo are
from the geographic area formerly known as Avon,
United Kingdom, and were delivered in 1991-1992. The
age at which doses of thimerosal-containing vaccines

were administered was recorded, and measures of mer-_

cury exposure by 3, 4, and 6 months of age were calcu-
lated and compared with a number of measures of child-
hood cognitive and behavioral development covering the
period from 6 to 91 months of age.

Results. Contrary to expectation, it was common for
the unadjusted results to suggest a beneficial effect of
thimerosal exposure. For ple, exp at3 t
was inversely associated with hyperactivity and conduct
problems at 47 months; motor development at 6 months
and at 30 months; difficulties with sounds at 81 months;
and speech therapy, special needs, and “statementing” at
91 months. After adjustment for birth weight, gestation,
gender, maternal education, parity, housing tenure, ma-
ternal smoking, breastfeeding, and ethnic origins, we
found 1 result of 69 to be in the direction hypothesized-
poor prosocial behavior at 47 months was associated with
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exposure by 3 months of age (odds ratio: 1.12; 95% con-
fidence interval: 1.01-1.23) compared with 8 results that
still supported a beneficial effect.

Conclusions. We could find no convincing evidence
that early exposure to thimerosal had any deleterious
effect on neuroloegic or psycholagical outcome, Pediatrics
2004;114:577-583; ALSPAC, cohort study, nenrsdevelop-
ment, safety, thimerosal, thiomersal, mercury, vaccines.

ABBREVIATIONS. wDTP, whole-cell diphtheria/tetanus/pertus-
sis; DT, diphtheria/tetanus; ALSPAC, Avon Longitudinal Study
of Parents and Children; DTP, diphtheria/tetanus/pertussis;
SDQ, Strengths and Difficulties Questionnaire; OR, odds ratio; CI,
confidence interval.

preservative that is used in a range of chil-

dren’s vaccines and contains ethylmercury, an
organic compound that is metabolized into mercury.
High doses of a related organic mercury-containing
compound methylmercury (MeHg) are toxic as
shown after manmade disasters such as Minimata
and Iraq.! However, there is also evidence that lower
doses of MelHg can have adverse effects on child-
hood development if exposed in utero or in the early
months of life. This stems from work-focused com-
munities such as the Faroes,? who consume large
quantities of fish and whale meat, although these
findings have not been replicated in studies in the
Seychelles among communities also dependent on
fish.!

It has been suggested that low doses of ethylmer-
cury might have a similar effect on childhood cogni-
tive development as methylmercury; however, there
is little evidence to support this claim.® Moreover,
ethyimercury is more quickly metabolized and evac-
uated from the body than methylmercury.*

Current guidelines on safe exposure to thimerosal
have been extrapolated from data on methylmercury
and are varied, from 0.1 ug/kg/day of the Environ-

Thiomersal (thimerosal in the United States) is a

PEDIATRICS Vol. 114 No. 3 September 2004 577
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mental Protection Agency in the United States to 0.47
ng/kg/day of the World Health Organization.® Be-
fore the change to thimerosal-free vaccines, US chil-
dren could have been exposed to levels ay high as
187.5 ug by the time they were 6 months of age,
exceeding the Environmental Protection Agency
guidelines. In the United Kingdom, the only vaccines
that contain thimerosal and have been routinely used
in the past 2 decades are whole-cell diphtheria/tet-
anus/pertussis (wDTP) vaccine or diphtheria-teta-
nus (DT) vaccine and any combination vaccine con-
taining wDTP or DT. Although the United Kingdom
exposure is lower by 6 months, the accelerated
United Kingdom primary immunization schedule of
2/3/4 months means that a maximum exposure of 75
g may be received by 4 months of age.

A recent US study® searched a large database of
conditions linked to immunization history in young
children and demonstrated a mild relationship be-
tween exposure to thimerosal and neurologic prob-
lems, including unspecified developmental delay,
tics, attention-deficit disorder, and language and
speech delay. The Institute of Medicine has stated
that, although the hypothesis is biologically plausi-
ble, there is currently insufficient evidence to sup-
port a causal relationship and that more studies
should be conducted to investigate this.” The current
study was 1 of 2 British studies that were commis-
stoned to provide additional information.

METHODS
Study Design

The Avon Longitudinal Study of Parents and Children {AL-
SPAC) enrolled women who resided in Avon in the southwest of
England and had an expected date of delivery between April 1,
1991, and December 31, 1992. A total of 14 541 women were
recruited; of these, 13 617 had singleton offspring surviving to 12
months of age, Additional details of the study aims and design are
available (www.alspacbris.acuk/).® Ethical approval was ob-
tained from the study’s own ethics committee and local research
ethics committees.

Intormation on childhood behavior and development was col-
lected n questionnaires administered regularly after the birth of
the study child. Data presented here are derived from questions
asked at 6, 18, 30, 47, 81, and 91 months of age. Information on
potential confounders comes from questionnaires given to the
mother during both pregnancy and the period that followed.

The information on immunizations was taken from the Bristol-
based Child Health Surveillance Database (NHS Public Health
Network). Preschool immunizations and examinations were ve-
corded and monitored for all children who resided in the Avon
area, and information available consists of date and type of im-
munization given.

Measures of Exposure

Mercury exposure for each child was defined according to the
number of diphtheria/tetanus/pertussis (DTP) or DT doses re-
cetved by 3 months (93 days) and by 4 months (124 days) of age.
A continuous variable (HgAll) was also created from the age in
days at DTP/DT doses 1, 2, and 3 in an attempt to caleulate the
age-specific DTP mercury exposure up to 6 months of age (see
betow).

HgAll = [(183 — age at dose 1) + (183 ~ age at dose 2) + (183
~ age at dose 3)}/40

When a dose was given later than 183 days (6 months), this age
was truncated to 183; hence, the contribution to the numerator
from this immunization would be 0. The higher the value of
HgAll, the earlier the 3 doses of DTP/DT were given and hence
the greater the exposure to mercury at a young age. The denom-
inator of 40 was chosen to achieve a score of between 0 and 10

solely to make the parameter estimates more sensibly scaled;
however, before this scaling, 1 unit of the variable HgAl corre-
sponded to a I-day difference in the age at which DTP/DT was
given. This measure is the same as that used by Andrews et al?

Outcome Variables
Behavior Ratnigs

We used the Strengths and Difficulties Questionnaire (SDQ), 0
completed by the mother when the children were 47 and 81
months of age. The SDQ is a behavior scale that is used extensively
in Europe and has been shown to have a good correlation with the
Child Behavior Checklist.'! The scale comprises 25 questions that
are used to construct 3 subscales (prosocial, hyperactivity, emo-
tional symptoms, conduct problems, and peer problems) and a
total difficulties score {the total of all but the prosocial subscale
that measures positive aspects of behavior). These scores have
been prorated as instructed by their author’™ ne more than 2
missing items are permitted within each of the subscales, and no
more than § missing items are permitted for the total difficuities
score. Those children with a permitted number of missing values
have their part-missing scores scaled up to make them comparable
to the completely observed scores. The prosocial score differed
from the others in that it was measuring positive behaviors.
Hence, for this score, we use the low tail of the distribution as our
binary outcome to indicate an adverse behavioral outcome.

Speecli Probleris and the Mother's Worries About Her Child’s
Speecit

A number of g s have been regarding the
child’s speech as well ag worries that the mother might have about
speech from the 81-month questionnaire. 1) Does he or she stum-
ble or get stuck on words or repeat them many times? {eg, 1111
want a sweet). 2) Does your child have difficulty in pronouncing
cerfain sounds (eg, th, sss, t)7 3} Which aspects of your child’s
growth and development are you worried about—his/her
speech? At 91 menths, the mother was asked whether the child
had ever had speech therapy.

4

Fine Motor Development

Fine motor skills were assessed using a scale based on the
revised Denver Scale,'? The jtems used were those from Denver 11
and were adapted for parental report with the study population
after piloting and discussion with focus groups. These scores are
administered when the children are ~6, 18, and 30 months of age
and have been corrected for gestation and age of child when the
questionnaire was completed; the age range has been restricted to
an 8-weck window around the 3 intended age points. The lower
~10% o! the tul was taken to be the adverse developmental
outcome

Tics

AUIR, 30, and 42 months, we asked how often the child has a tic
or twitch (weekly or more, less than weekly, or never). Because of
the small number of cases, a variable was created showing
whether any report of tics had been made over the 3 time points,
giving a total of 171 cases. The question was asked again at 91
maonths; however, of the 167 children with tics at 91 months, only
11 had been reported as having tics in the period up to 42 months.

Special Needs

At 91 months, the mother was asked whether she had been
infurmed, by the school or education authority, that her child had
been designated as having special educational needs. She was also
asked whether the chid had been “statemented” (children are
“statemented” when they have a learnmg difficulty or disability
that affects their ability to function at school without the provision
of extra resources; this category would include children, eg, with
autism).

Confounders Used

The 9 confounders were as follows: birth weight (<2500 g, 2500
g+), gestation (<37 weeks, 37 weeks+), highest maternal educa-
tonal attainment (3 groups created from a 5-point scale), gender,
parity {first born, second born, third or more), housing tenure

578 THIMEROSAL AND DEVELOPMENTAL DISORDERS
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{mortgaged, public housing, other-rented), midpregnancy mater-
nal smokling (no, ves), child’s ethnicity (white, nonwhite), and
breastfeedmg tor 3 months or more. These are variously assaci-
ated with childhood behavior and development. In addition, they
all were related to the exposure variables at the 5% level of
significance. Information was available on maternal fish consump-
tion during pregnancy as a potential alternative source of mer-
cury. Tt has previously been shown' that these measures are not
positively associated with reduced child development; hence,
these data were not used in the main analysis. The potential for a
compounding of effects of thimerosal exposure and fish consump-
tion was considered subsequently.

Statistical Methods

Distributions of outcome variables that comprised continuous
data were heavily skewed and so were dichotomized because a
transformation could not normalize the data. Each distribution
was split such that the reference category contained ~80% to 90%
of the data, with the upper tail {or lower for prosocial SDQ and
Denver fine motot) constituting the adverse developmental out-
come.

Unadjusted associations were assessed using a x* test for trend
with the continuous exposure measure being grouped in equal
quartiles and the other 3 exposure variables treated as ordinal.
After this, multivariable logistic regression models were derived
with HgAll used in its continuous form and the other 2 exposares
as ordinal variables.

RESULTS

Exposure Variables

Of the 13 617 eligible children, dates of immuni-
zation were available on all 3 doses for a total of
12 810. An additional 146 children who had a record
of <3 doses but were known still to be living in Avon
by the time they were 6 months of age (70 had no
doses, 25 had 1 dose, and 51 had 2 doses) were
included. As a result, exposure was known for a total
of 12 956 subjects (see Fig 1 for a more detailed
breakdown of the exclusions). None of the children
in our sample of 12 956 had received influenza or
hepatitis B vaccine (thimerosal-containing vaccines
given to children in high-risk groups).

Deses by 3 Months

The distribution of number of doses obtained by 93
days was as follows: no doses, 527 (4.1%); 1 dose,
6586 (50.8%); and 2 or more doses, 5843 (45.1%).

Doses by 4 Months

For doses by 124 days, the distribution was as
follows: no doses, 198 (1.5%); 1 dose, 1254 (9.7%); 2
doses 6675 (51.5%), and 3 doses; 4829 (37.3%). Thus,
only 37% had achieved the third immunization by
exactly 4 months of age. However, of those 6675
children with 2 doses by that time, 2118 received the
third in the following week and another 1332 in the
week after that. In fact, 5155 (77%) of them were fully
immunized by the end of their fifth month.

Cumulative Dose
HgAll has a negatively skewed distribution with a
median of ~6.5 units and a range of 0 to 10 units.

Qutcome Variables and Unadjusted Results

The prevalence of each outcome along with the
amount of data available (for which we also have
exposure information) can be seen in the first 2 col-
umns of Table 1. The reduction in sample size on
adjustment shown in the final column was attribut-
able mainly to the following confounders: breast-
feeding (19.9% of 12 956 cases missing), maternal
education level (16.6%), and child’s ethnicity (13.5%).
Other confounders suffered from up to 5% missing
data.

Table 2 shows the unadjusted odds ratios for the 3
exposure variables and each of the outcomes. Confi-
dence intervals are not shown. The following were
significantly inversely associated at the 5% level with
exposure by 93 days: hyperactivity at 47 months (P =
012), conduct problems at 47 months (P {007),
motor development at 6 months (P = 001) and at 30

N=12810 Dates of all 3 immunisations recorded
_ Dates of less than 3 immunisations recorded but child
N=146 known to be still living in Avon at 6 months of age
Dates of less than 3 immaunisations recorded and child
N=14,541 j————p| N=13,617 N=147 known to have left area
Enrolled in Gave birth to
the study a singleton -
who survived N=270 B M le dates on datab:
the first year
of life
N =244 Not on Child Health Surveillance Database

Fig 1. How the starting sample for the analysis was reached The groups indicated by the 2 shaded boxes were believed to have valid

thimerosal exposure data.
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Outcome Measures Used in Study of Effect of Exposure to Ethylmercury Measured in
Children Delivered in Avon, UK, between 1991 and 1992

Behavior {47 mo)
Prosocial
Hyperactivity
Emotional symptoms
Conduct problems
Peer problems
Total difficulties

Behavior {81 mo)
Prosocial
Hyperactivity
Emotional symptoms
Conduct problems
Peer problems
Total difficulties

Fine motor skills
6 mo
1B mo
30 mo

Speech

Stumbles on words (81 mo}
Difficulty with sounds {81 mo)
Speech worries (81 mo)
Speech therapy (91 mo)

Tics
Any tics (18-42 mo}
Tics (91 mo)

Special needs
Child has special needs {91 mo)
LEA staterment {91 mo)

% of N Unadjusted N Adjusted
Cases Sample Sample

23.6 8858 7282
143 8862 7288
10.5 8872 7280
13.3 8857 7282
110 8871 7290
154 84838 7268
192 7878 6610
11.0 7854 ohl2
13.0 7871 AN
106 7880 A2
146 7874 S8
14.0 7851 aoi
9.3 78R 8153
1.0 Uh82 7969
133 5 6975
17.8 7869 6597
136 7841 6573
33 7948 6654
11.2 7346 6170
20 8256 6970
20 7495 6295
7519 6310
7698 6441

LEA mdicates Local Education Authority,

months (P < .001), difficulties with sounds at 81
months (P = .014), speech therapy at 91 months (P =
024), and special needs (P = .038) and statementing
(P = 013) also at 91 months. All but speech therapy
was found to be significant with both the 124-day
exposure and HgAll with the inclusion of an addi-
tional association with conduct problems at 81
months (P = .004) for 124-day (P = .016) and for
HgAll.

Multivariable Model

The results of the multivariable model are shown
in Table 2. The combined effect of controlling for the
9 confounders was to remove a number of the sig-
nificant negative associations found in the unad-
justed analyses. However, this has proved insuffi-
cient to reverse the effect to the direction originally
hypothesized.

There was only 1 {marginally) significant finding
in the direction hypothesized: between poor proso-
cial behavior at 47 months of age and exposure by 3
months (P = .031); however, a single finding is to be
expected given the 69 statistical tests performed. In §
other analyses, the results were statistically signifi-
cant but in the reverse direction, ie, the more exposed
the infant, the more beneficial the outcome. These
were doses by 3 months and conduct problems at 47
months (P = .035) and fine motor development at 30
months (P = .021); doses by 4 months and reported
tics at 91 months (P = 027} and child with special
educational needs (P = 010); and cumulative expo-
sure and fine motor development at 30 months (P =
003), tics at 91 months (P = .025), special educational

needs (P < .001), and child statemented by Local
Education Authority (P = .006).

The size of the effects of each of the 9 potential
confounding variables (birth weight, gestation, ma-
ternal education, gender, parity, housing tenure,
midpregnancy smoking, child's ethnicity, and
breastfeeding) on the relationship between exposure
and outcome was examined. As an example, we
studied the relationship between parity and expo-
sure by 3 months of age. There was a strong inverse
relationship with 54% of “only children” having had
2 or more doses by this time, 42% of those with 1
sibling and 34% of those with 2 or more siblings have
the same exposure {x? statistic for trend = 3193, P <
001). Conversely, parity had the opposite relation-
ship with fine motor development at 30 months. Ten
percent of those with no siblings were in the lower
tail, compared with 17% of those with 2 or more
siblings (¥? statistic = 64.0, P < .001).

As a result, when controlling for parity in a model
that examined the relationship between thimerosal
exposure and fine motor development at 30 months,
the odds ratio (OR) changed from 0.82 (confidence
interval {CI}: 0.73-0.92; P < .001) to 0.87 (CIL: 0.78-
0.98; P = .018), thus reducing the apparent protective
effect of thimerosal.

To investigate further, we chose 3 of the strongest
unadjusted associations between the exposure and
an adverse outcome in which to study the amount of
confounding attributable to each of the 9 confound-
ers. The pairs chosen were 1) conduct problems at 81
months and HgAll, 2) Denver development at 30
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TABLE 2. Results of Regression Models With Exposure to Ethylmercury Defined by Dosage by 3 and 4 Months and a Cumulative
Measure op to 6 Months and Measured in Children Delivered in Avon, UK, between 1991 and 1992
Doses by 93 Days Doses by 124 Days HgAll
UOR Adjusted Model UOR UOR Adjusted Model
AOR Cl AOR joi

Behavior (47 mo)

Prosocial 102 12 101-1.23 0.98 1.05 0.97-115 099 1.03 0.98-1.08

Hyperactivity 0.87¢ 0.91 0.81-1.03 0.88t 095 0.85-1.05 0.94% 0.98 0.93-1.04

Emotional symptoms 104 1.03 0.89-1.18 101 0.59 0.88-1.11  1.04 1083 4.96-1.10

Conduct problems 0.86t 0.87* 0.77-0.99 8.90¢ 0.94 0.85-1.05 093+ 0.96 0.90-1.01

Peer problems 1.06 1.06 0.93-1.22 1.04 107 0.95-1.21  1.02 102 0.96-1.09

Total difficulties 0.94 1.01 0.90-1.14 0.93 101 091-1.12  0.95* 096 0.94-1.05
Behavior {81 mo)

Prosocial 0.98 0.497 0.87-1.09 0.95 097 f188-1.07  0.98 0.9% 0.94-1.04

Hyperactivity 0.97 0.98 0.85-1.13 0.97 1.01 aNe-1.15 097 1.00 0.93-1.07

Emotionat symptoms 0.93 0.90 0.79-1.03 .99 0.97 Uho-108 097 0.97 0.91-1.03

Conduct problems 0.92 0.93 0.80-1.07 0.861 .93 082-105 092 0.95 0.90-1.02

Peer problems 1.03 1.04 0.92-1.18 101 1.03 0-115 099 1.01 0.95-1.67

Total difficultics 094 0.94 0.83-1.08 0.94 0.98 Oon-1 10 095 0.98 0.92-1.04
Fine motor shadls

6 mo .82+ 0497 0.84-1.11 0 88* 1.00 0.89-1.13 092t 0.99 0.93-1.05

18 mo 0.97 1.01 0.89-1.15 [SA2 1.01 090-1.13 096 .89 0.93-1.05

30 mo 0.82% 0.86* 0.76-0.98 .86t 092 0.82-1.02  0.90¢ 0.92% 0.87-097
Speech

Stumbles on words (81 mo) 0.95 0.93 0.83-1.05 0.96 0.99 090-1.10 097 099 0.94-1.05

Difficulty with sounds (81 mo) 0.87¢ 0.93 0.82-1.06 .86t 0.91 0.82-1.01 093t 0.95 0.90-1.01

Speech worries (81 mo) 0.85 0.93 0.73-1.18 091 1.00 0.82-1.23 093 0.98 0.88-1.09

Speech therapy (91 mo) 0.86% .93 Q.81-1.08 094 0.99 0.87-1.12 096 0.98 0.92~1.05
Tics

Any tics (18-42 mo) 092 .89 0.62-1.26 0.83 0.82 0.61-111 090 090 Q77-104

Tics (91 mo) 0.82 073 0.53-1.01 0.81 074 0.57-097 090 0.87% 076-093
Special needs

Child has special needs (91 mo)  0.86* 0.90 0.76-1.06 .81t 0.84* 0.73-0.96 087% 0.89% 0.83-3.95

LEA statement (91 mo) 0.74% 0.78 0.60-1.02 .81 0.83 0.67-1.04  On0t 087t 0.78-0.96

UOR indicates unadjusted odds ratio; AOR, adjusted odds ratio; LEA, Local Education Authority.

*pP < 05,
tP< 0l
1P < 001

months, and dosage by 3 months and 3) difficulty
with sounds at 81 months and dosage by 4 months.

The unadjusted associations were recalculated for
the complete-case sample for which we had all con-
founders. The effect size for 1 remained unchanged
and for both 2 and 3 strengthened. Each confounder
was then entered individually into a model that con-
tained only the exposure variable, and the effect on
the exposure’s effect size was observed The percent-
age change in the size of this effect was then studied
to assess the amount of confounding that was taking
place. We found that the only variable with a con-
sistently high confounding effect was parity, with up
to one third of the apparent effect of the exposure
variable accounted for by this variable. Other than
that, housing tenure and smoking accounted for 18%
and 9.2% of the effect size, respectively, for example
1 and all other variables accounted for <5% each.

Missing Data

Outcome data were not available for all subjects.
We compared the response to the 81-month ques-
tionnaire with the variable describing thimerosal ex-
posure at 124 days of age. For our sample of 12 956,
the response rate was 61.3%; however, this was
strongly related to thimerosal exposure Response
rates ranged from 48% for those with no exposure by
124 days to 65.4% for those with full exposure (3

doses; x? test for trend P < .001). A similar pattern
was observed both for the other 2 exposure variables
and for completion of other questionnaires used in
this study.

A substantial number of cases were removed
through inclusion of the 9 confounding factors. Ad-
ditional investigation showed no evidence of a dif-
ferent unadjusted relationship for those cases for
which only some of the confounders were observed.

To determine whether the 146 children with fewer
than 3 doses of vaccine recorded were an atypical
group, we refitted the multivariable models without
these cases. The results were essentially the same.

Combined Effect of Fish Consumption and Thimerosal

Daniels et al'* did not find an adverse association
between maternal fish consumption during the third
trimester of pregnancy and later neurodevelopment.
In some cases, they actually observed a beneficial
effect of increased fish in the diet, concluding that the
nutritional contribution of fish might outweigh po-
tentially harmful effects of methylmercury at the low
levels present.

These findings are not dissimilar from our own
results for thimerosal. This is all the more surprising
when one considers that there is a negligible corre-
lation between the 2 variables. For instance, 35.1% of
those in the lowest quartile of the cumulative dose of
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thimerosal by 6 months were in the top group of the
fish variable (a composite measure of white and oily
fish) used by Daniels et al, compared with 34.8% of
those in the top quartile of cumulative dose.

We found in a bivariable analysis that it was not
uncommon for both fish consumption and thimero-
sal to provide an independent beneficial effect. For
instance, for conduct problems at 81 months of age,
we found HgAll to give an OR of 0.92 (95% CI:
0.87-0.98) and fish to give an OR of 0.86 (95% CL
0.80-0.92)—both exposures being used as 4-level
ordinal variables with P values of .005 and <.001,
respectively. In this particular example, fish re-
mained marginally significant (OR: 0.92; 95% CL
0.85-0.99; P = .033), whereas HgAll was not longer
s0 (OR: 0.96; 95% CI: 0.89~1.02) once an adjustment
for confounders had been made.

On the basis of the literature, one would expect
that high levels of fish in pregnancy together with a
high cumulative dose of thimerosal in early life
would give an increased risk of neurodevelopmental
delay compared with either factor in isolation. To
investigate this, we created a 3-level variable. Group
1 was below the median of HgAll and scored low on
fish intake, group 3 was above the median of HgAll
and scored high on fish intake, and group 2 consisted
of the middle ground. Table 3 shows the odds of each
adverse outcome for groups 2 and 3 compared with
that of group 1. We find that the odds are generally
lower for group 3 than for group 2; furthermore, the
odds for both groups are seldom >1. Hence, these 2

TABLE 3.

variables confer a combined benefit rather than a
detriment.

DISCUSSION

This study, based on a large United Kingdom-
based prospective cohort, shows no evidence of any
harmful effect of an accelerated immunization sched-
ule with thimerosal-containing vaccines. We are in
agreement with the other British study® in showing
little or no risk associated with the administering of
thimerosal-containing vaccines to children younger
than 6 months. Their 1 positive finding was a higher
rate of tics; however, we showed no evidence of
increased tics by 42 months and actually a reduction
in reported tics at 91 months,

A reported limitation in the study by Andrews et
al’ was the lack of information on potential con-
founding variables. We have now shown that, with
the variables we have considered at least, there is
surprisingly little effect giving weight to their find-
ings.

gOﬂe explanation for the lack of a significant find-
ing i our study is that the size of the effect of a
confounder that has not been considered over-
whelms any possible detrimental effect of thimerosal
that one would expect to be acting in the opposite
direction. This seems unlikely because many of the
variables that we had expected to be strong con-
founders made very little difference to the results.

The analysis of the children with missing outcome
data showed that these tended to be immunized later

Combined Effect of Exposure to Methylmercury From Maternal Pish Consumption During Pregnancy and Exposure to

Ethylmercury From Thiomersal During the First 6 Months of Life, Measured in Children Delivered in Avon, UK, between 1991 and 1992

Unadjusted Effect

Adjusted Effect

Group 2,
OR {958% CI)

Group 3,
OR (95% Cl)

Group 2,
OR (95% Ch

Group 3,
OR (95% C1)

Behavior (47 mo)
Prosocial
Hyperactivity
Emotional symptoms

0.87 (0.75-1.01)
0.96 (0.81-1.14)
0.83 (0.68-1.01)

Conduct problems 0.77 {0.65-0.92)
Peer problems 0.88 (0.72-1.06}
Total difficulties 0.78 {0.67-0.93)

Behavior (81 mo)
Prosocial
Hyperactivity
Emeotional symptoms
Conduct problems
Peer problems
Total difficulties

Fine motor skills

0.88 (0 741 04)
0.89 (0731 10)
0.81 (0.67-0.98)
0.80 {0.65-0.99)
0.67 (0.56-0.81)
0.76 (0.63-0.91)

6 mo 089113 73-1.09)

18 mo 151 10.68-0.97)

30 mo 0 8540 73-1.05)
Speech

Stumbles on words {81 mo)
Difficulty with sounds (81 mo)
Speech worries (81 mo)
Speech therapy (91 mo)

Tics
Any tics (18-42 mo)
Tics (91 mo}

Special needs
Child has special needs (91 mo)
LEA statement (91 mo)

0.84 (0.71-1.00)
1.10 (0.90-1.34)
095 (0.65-1,38)
0.80 (0.65-0.99)

0.70{0.46~1.06)
0.97 ((.61-1.56)

0 86 (0.68-1.10)
075 (052-1.10)

0.86 (0.74-1.00)
0.70 (0.58-0.85)
0.83 (0.67-1.01)
0.63 (0.53~0.76)
0.82 (0.67-1.01)
0.64 (0.54-0.76)

0.86 (0.73-1.02) 0.94 (0.79-1.11)
0.90 (0.73-1.12)
0.78 (0.62-0.99)
0.76 {0.61-0.94)
0.94 (0.74-1.19)
0.82 {0.67-1.00)

0.92 (0.74-1.15)
0.89 (0.73-1.07)

0.83 (0.70-0.99)
(178 (0.63~0.97)
0.83 (0.68-1.01}
0.63 (0.51-0.79)
0.69 (0.58-0.84)
(.66 (0.54-0.80}

0.87 (0.72-1.05)
0.88 (0.69-1.11)
0.78 (0.63-0.97)
0.85 (0.67-1.07)
068 {0 Se-0.84)
QR0 ¢ 25-0.98)

0.83 (0.68-1.01)
0.82 (0.64-1.06)
0.80 {0.64-1.00)
0.74 (0.56-0.95)
0.71 (0.56~0.88)
0.74 0.59-0.92)

0.82 (0.67-1.02)
0.69 (0.57
0.73 (0.60

093 (0.75-1.17)
4) 081 (0.66-0.99)
55 088 (0.72-1.08)

0.98 (0.77-1.25)
0.75 {0.60-0.94)
0.77 {0.62-0.96)

0.850.71-1.01)
PO (841 28y
180731 38)
U7 {B5e-09

0.85 (0.70-1.04)
0.95 (0.76-1.19)
0.80 (0.53-1.20)
0.73 (0.57-0.90)

0.89 (0.72-1.08)
0.94 (0.75~1.19)
105 {0.69-1.60)
0.73{0.57-0.93)

0.41 (0.25-0.66}
0.77 (0.46-1.27)

0.98 (0.57-1.69)
1.01 (0.60-1.70)

0.55 (0.29-1.02)
Q.70 (0.40-1.24)

0.82 (0.64-1.05)
0.59 (0.40-0.89)

(.80 {0.61-1.05)
0.77 (0.52-1.16)

0.81 (0.62-1.08)
0.64 (0.41-1.00)

LEA indicates Local Education Authority.
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and hence have a lower thimerosal exposure at any
given age. We also found that for the nonmissing
data, those who were immunized later tended to
have the kind of sociodemographic status that was
associated with the poor developmental outcomes,
This means that the children with missing outcome
data are likely to have lower thimerosal exposure but
more adverse outcomes. Therefore, any bias intro-
duced as a result of not having the missing data is
likely to be in the direction of the hypothesis (higher
exposure associated with adverse outcomes). Al-
though this bias would be expected to effect the
unadjusted analysis, it should have much less effect
on the adjusted analysis that controls for sociodemo-
graphic factors. Although it could be argued that
scores based on maternal reported behavior/devel-
opment are not sensitive enough to detect the subtle
differences that we might expect in a population
with no other major sources of mercury, we have
shown that there is also no detrimental effect with
the less subjective measure of a child’s having special
educational needs.

One limitation of this study is the uniformity in the
exposure variable. As stated earlier, 77% of those
who had had only 2 doses by 4 months of age had
received their third vaccine by the end of the fifth
month. We would expect this to reduce our power to
detect a harmful effect of the thimerosal preserva-
tive; however, this does not explain why 5 of the 6
significant results and 39 of the 57 nonsignificant
results are in the direction contrary to that hypothe-
sized.

CONCLUSION

We could find no convincing evidence that early
exposure to thimerosal had any deleterious effect on
neurologic or psychological outcome when given ac-
cording to an accelerated schedule. This is reassuring
for developing countries that receive DTP vaccines
according to the Expanded Program of Immuniza-
tion schedule and where multidose vials that contain
the thimerosal preservative are often the only option.
In the face of the current evidence from this study
and the growing literature, the dangers posed by
contaminated multidose vaccine vials far outweigh
any potential risk posed by thimerosal.
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Thimerosal Exposure in Infants and Developmental Disorders:
A Retrospective Cohort Study in the United Kingdom Does Not
Support a Causal Association

Nick Andrews, MSc¢*; Elizabeth Miller, MBBS, FRCPath, FFPHMY; Andrew Grant, PhD*; Julia Stowe, BA§;
Velda Osborne, BSc|; and Brent Taylor, PhD, MBCHBS§

ABSTRACT. Objective. After concerns about the pos-
sible toxicity of thimerosal-containing vaccines in the
United States, this study was designed {o investigate
whether there is a relationship between the amount of
thimerosal that an infant receives via diphtheria-tet:

Control and Prevention; HMO, health maintenance organization;
ADD, attention-deficit disorder; GPRD, General Practice Research
Database; ICD, International Classification of Diseascs; DTP, diph-
theria-tetanus-whole-cell pertussis; DT, diphtheria, tetanus; GF,
general practitioney; HR, hazard ratio; Cl, confidence interval.

whole-cell pertussis (DTP) or diphtheria-tetanus (DT}
vaccination at a young age and subsequent neurodevel-
opmental disorders.

Methods. A retrospective cohort study was performed
using 109 863 children who were born from 1988 to 1997
and were registered in general practices in the United
Kingdom that contributed to a research database. The
disorders investigated were general developmental dis-
orders, language or speech delay, tics, attention-deficit
disorder, autism, unspecified developmental delays, be-
havior problems, encopresis, and enuresis. Exposure was
defined according to the number of DTP/DT doses re-
ceived by 3 and 4 months of age and also the cumulative
age-specific DTP/DT exposure by 6 months. Each
DTP/DT dose of vaccine contains 50 pg of thimerosal (25
pg of ethyl mercury). Hazard ratios (HRs) for the disor-
ders were calculated per dose of DTP/DT vaccine or per
unit of cumulative DTP/DT exposure.

Results. Only in 1 analysis for tics was there some
evidence of a higher risk with increasing doses {Cox's
HR: 1.50 per dose at 4 months; 95% confidence interval
[C1}: 1.02-2.20), Statistically significant negative associa~
tions with increasing doses at 4 ths were found for
general developmental disorders (HR: 0.87; 95% CI: 0.81-
0.93), unspecified developmental delay (HR: 0.80; 95% Ck:
0.69-0.92), and attention-deficit disorder (HR: 0.79; 95%
CL 0.64-0.98). For the other disorders, there was no evi-
dence of an association with thimerosal exposure.

Conclusions. With the possible exception of Hcs,
there was no evidence that thimerosal exposure via
DTP/DT vaccines causes neurodevelopmental disorders.
Pediatrics 2004;114:584-591; cohort study, neurodevelop-
ment, safety, thimerosal, thiomersal, vaccines.

ABBREVIATIONS. Hg, mercury; WHO, World Health Organiza-
tion; VS, Vaccine Safety Datalink; CDC, Centers for Discase
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neurodevelopmental and renal toxicity in young

children.?? Curnulative exposure to an organic
mercury-contarung  compound, methylmercury,
can also produce neurologic or renal damage as it
has a long half-life and can cross the blood-brain
barrier, where it accumulates and is converted to
inorganic mercury. Guidelines to limit cumuilative
exposure to methylmercury have been drawn up by
various agencies and incorporate a wide margin of
safety. The maximum daily dose specified by these
different agencies varies by nearly 5-fold, the most
stringent being the guideline of the Environmental
Protection Agency in the United States that specifies
a maximum daily exposure to Hg of 0.1 ug/kg ex-
trapolated from data on methylmercury exposure.
These guidelines are reproduced by Pichichero.?

Ethylmercury, a related organic mercury com-
pound, is a constituent of thimerosal, an antibacterial
agent used in certain nonlive vaccines. Ethylmercury
has a much shorter half-life than methylmercury,
being rapidly excreted via the stools after parenteral
administration such that blood levels remain sub-
stantially below the safe threshold.? Nevertheless,
the guidelines to limit cumulative methylmercury
exposure have been translated to ethylmercury.® In
the United States, increases during the 1990s in the
number of childhood vaccines that contained thimer-
osal, which contains 49.6% Hg by weight, led to
questions about safety because the maximum cumu-
lative exposure in some US children was 187.5 ug Hy
by 6 months of age, which would have exceeded the
stringent Environmental Protection Agency limit. Al-
though there is no evidence that this level of Hg
exposure via ethylmercury was likely to or had ac-
tually caused any harm, a joint statement was issued
by the American Academy of Pediatrics and the Pub-
lic Health Service in 1999 recommending the removal
of thimerosal from vaccines as soon as possible, as a
precautionary measure.* Although the World Heaith
Organization (WHO) supported in principle the
move toward thimerosal-free vaccines, it neverthe-
less recommended that vaccines that contain thimer-
osal continue to be used in the meantime because the

Inorganic mercury (Hg) poses a potential risk of
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known morbidity and mortality from vaccine-pre-
ventable diseases greatly outweighed any theoretical
risk from ethylmercury.®

In 2001, the preliminary results of an unpublished
US cohort study that screened for associations be-
tween various neurodevelopmental and renal disor-
ders and infant thimerosal exposure in vaccines were
made available to an Institute of Medicine Immuni-
zation Safety Review.® This study used the comput-
erized Vaccine Safety Datalink (VSD) developed by
the Centers for Disease Control and Prevention
(CDC) in association with 2 health maintenance or-
ganizations (HMOs).” The preliminary results sug-
gested a possible trend betwceen the level of ethyl-
mercury exposure in the first few months of life and
the following neurodevelopmental diagnoses: tics,
attention-deficit disorder (ADD), language/speech
delays, unspecified delays, and general neurodevel~
opmental delays. Although additional analyses were
later conducted to control for confounding variables
and to include more data, some disorders remained
significant. Given the exploratory nature of this
study, it was unclear whether these findings were
real, a result of chance, or a result of uncontrolled
confounding or bias, A subsequent, much smaller
study by the CDC using another HMO data set did
not confirm the first findings but had inadequate
power to identify effects of the size seen in the first
study ©

After review of the available evidence by the WHO
Global Advisory Committee on Vaccine Safety, it
was recommended that other studies be conducted
to test the hypotheses raised by the VSD study.® The
General Practice Research Database (GPRD) in the
United Kingdom was identified as 1 of the few da-
tabases that were comparable to the HMO databases
used in the V5D study.®’® In addition, the Avon
Longitudinal Study of Pregnancy and Childhood in
the United Kingdom was identified as a prospective
cohort with mtormation on vaccination and regular
assessment of children’s developmental progress.
This cohort had the advantage of having data on
many potential confounding variables, although it
was not large enough to assess rare outcome condi-
tions. The results of the analysis of this study are
published together with this article."*

The GPRD holds data on all significant patient
consultations, referrals, and prescribed medicines,
including vaccines from 1988 from ~500 general
practices in the United Kingdom. Together, these
practices provide primary health care for 3.4 million
patients (5.7% of the population). Preliminary anal-
yses conducted by staff of the Morbidity and Health
Care Team of the Office for National Statistics (which
until 1999 managed the GPRD) using the Interna-
tional Classification of Diseases (ICD) codes for the
outcomes of interest from the CDC study confirmed
that the GPRD had sufficient power to test the hy-
potheses generated in the CDC study

In the United Kingdom, the only vaccine that con-
tains thimerosal and has been used routinely in the
infant tmmunization program in the past 2 decades is
diphtheria-tetanus-whole-cell pertussis (DTP) vac-
cine or diphtheria-tetanus (DT) vaccine and any com-

bination vaccine that contains DTP or DT. These
vaccines all contain 50 ug of thimerosal (25 ug of Hg)
per dose. No other thimerosal-containing vaccines
have been given routinely to United Kingdom chil-
dren, so the cumulative Hg exposure by age can be
readily obtained from the number of doses of DTP-
ar DT-containing vaccines given. Because the United
Kingdom changed to an accelerated 2/3/4 month
DTP immunization schedule in 1990 (replacing the
former 3/5/10 month schedule) and because vacci-
nations are generally given on time in the United
Kingdom, a substantial proportion of children in the
GPRD cohort will have had a cumulative Hg expo-
sure of 150 ug of thimerosal (75 ug of Hg) by 4
months of age. This level of Hg exposure, although
lower than the maximum of 187.5 ug received in the
United States by 6 months of age, is similar to the
level received by ~3 to 4 months of age in the United
States. It is also the same as the amount of thimerosal
used by developing countries that follow the ex-
panded immunization schedule.

METHODS
The GPRD Cohort

Information un all children who were born from 1988 to 1997
and had at least 2 years of continuous follow-up from birth in the
GPRD was obtained from the Office for National Statistics. Data
were available up to the end of 1999 in linked patient, medical,
and prevention databases for 152 896 children. For quantifying
thimerosal exposure by age, it was important that an exact date of
birth {0 the day) be available. The patient database had informa-
tion only on year and month of birth, but we were able to obtain
exact dates of birth for 109 863 children from the date at which
procedures or measurements taken on the day of birth were
recorded in the linked medical database. Additional data quality
processing, mostly concerning the valdity of the dates of brth,
vaccination, or the date of recording of the neurodevelopmental
problems, led to the exclusion of 2711 records (2.5% of the cohort),
leaving 107 152 children for analysis (Fig 1)

For each child, information was available on date of birth,
gender, date leaving the practice (if applicable), last date that data
were obtained from the practice, dates of all vaccinations (along
with vaccine code and dose nutnber), and dates and Read or
OXMIS codes for all medical events. Read and OXMIS are diag-
nostic coding schemes that are built into practice software and
based respectively on ICD-9 and 1CD-8 codes. We had no infor-
mation enabling identihication of the patient and no information
on general practitioner (GP) practice, so the only potential con-
founding variables that could be allowed for were gender and
year/month of birth,

Exclusion Criteria

Children with Read and OXMIS codes relating o a variety of
prenatal, perinatal, and postnatal conditions that occurred before
6 months of age were excluded as were children who were re-
corded as having an outcome event in the first 6 months of life.
These children were excluded from the main analysis because the
presence of such a condition is likely to affect both vaccination and
future neurodevelopmental outcomes. Examples of exclusions
were birth asphyxia, Down syndrome, cerebral palsy, meningitis,
encephalitis, and head injury. Children were also excluded when
they received either hepatitis B or influenza vaccination in the first
6 months of life because such children are likely to be an atvpacal
subgroup. Children who were born preterm (<37 weeks’ sesta-
tion) are likely to be of low birth weight, and many stay smail,
Such infants might be more susceptible to standard doses of
thimerosal. Preterm infants therefore were analyzed separately.

Exposure Variables

Hg exposure for each child was defined according to the num-
ber of DTP/DT doses received at 3 months (93 days) and 4 months
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Born into GPRD 1988 to 1997
with at least two years follow up

Exact date of birth available
from linked medical database

Dates of birth, vaccination and
outcomes in a valid format

Congenital, prenatal or
perinatal conditions meeting
exclusion criteria (3,589)

Fig 1. Selection of the GPRD cohort.

Postnatal condition in first six]
months of life meeting
exclusion criteria (391)

Outcome condition in first six|
months of life (133)

Hepatitis B or influenza
vaccination (103)

(124 days) of age. These ages were chosen to give a wide distu-
bution for the number of children swho reccived 0 to 3 doses of
DTP/DT. A continuous variable (HgAl} that aimed to capture the
age-specific Hg exposure up to 6 months (183 days) of age was
also created. This variable was created to circumvent the problem
of choosing age cut-offs and also to provide greater study power.
HgAll was created from the age in days at the 3 DTP/DT doses as
follows:

HgAll = [(183 — age at dose 1) + (183 ~ age at dose 2} + (183
— age at dose 3)]/40

When a dose was not given or was given iater than 183 days of
age, for the purpose of the above calculation, the age was set to 183
days. The higher the value of HgAll, the earlier the 3 doses of
DTP/DT were given and the child thus was exposed to a higher
dose of mercury at a younger age. The arbitrary division by 40 was
to ensure that when calculating hazard ratios (HRs), 1 unit of
HgAll was of a meaningful size. One unit of HgAll corresponds to
acombined difference of 40 days (while under the age of 183 days)
in the age at which DTP/DT is given. For example, a child who
received dose 1 at 60 days, dose 2 at 88 days, and dose 3 at 116
days would have an HgAll value of 7.125, whereas a child who
received doses 1 and 2 by the same age but dose 3 at 156 days
would have an HgAll value of 6.125.

Outcome Events
‘The outcome events of most interest were OXMIS and Read
codes relating to general neurodevelopmuntal disorders (a com-

TABLE 1.
Estimated Median Age in Years at First Mention

|

109,863
'

107,152

Term infants
None

i
apply

Preterm infants

posite category that comprised the following ICD-9 codes: 299
[childhood psychases including autism), 300.3 {obsessive-compul-
sive disorders], 307 [specific psychopathological syndromes],
312.0 {unsocialized disturbance conduct, aggressive}, 313 [emo-
tional disturbance), 314 {hyperkinetic syndrome}, 315 {specific
delays in development], 317-319 [mental retardation}, and V40
[mental and behavioral problems}) and other individual condi-
tions as follows: unspecified development delays, tics, ADD and
language or speach delay, enuresis, encopresis, autism, and non-
specific behavioial problems. The 1CD-9 codes relating to these
outcomes are shown n Table 1.

Statistical Methods

The data were analyzed by Cox proportional hazards survival
analysis in the statistical package S-Plus.’? Survival for each child
was taken as the number of days from age 183 days to the age at
the first mention of each predefined outcome of interest. If for a
particular outcome no event occurred, then survival was taken as
being greater than the time to the end of follow-up. HRs with 95%
confidence wiervals (Cls) and two-sided P values were calculated
for the eflect of thimerosal exposure. The effect of the number of
doses rocerved by 3 and 4 months of age was quantified by the
trend in hazard per dose. When the trend was significant, the HRs
for 1, 2, anct 3 doses at 4 months compared with the baseline of 0
doses were also calculated. A HR >1 is consistent with the hy-
pothesis that early Hg exposure 13 assaciated with an increased
risk of a predefined developmoental outcome, whereas a HR <1 is

Numbers With the Various Qutcome Conditions for the Term and Preterm Cohorts, the Percentage Male, and the

Qutcome Term Infants

Preterm Infants

{ICD-9 Codes)

n Ya Median age at First n Yo Median age at First
Male Mention, y Male Mention®, y
General desy elopmental 2035 711 36 110 66.4 36
disosders
Unspecified behavioral 816 712 48 30 70.0 5.3
problem {3129)
Enuresis (7883) 1312 53.6 5.6 s 0.0 6.1
Encopresis (7876) 121 66.9 55 4 75.0 _
Ties (3072) 70 700 52 1 100.0 —
ADD (314) 222 770 3.7 8 87.5 —
Language/speech (3153} 666 704 3.0 33 69.7 34
Unspecified delay (3159) 485 67.2 2.4 52 39.6 2.1
Autism (2990) 104 89.4 44 2 50.0 —

* Where there ate <10 cases, a median age s not calculated
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TABLE 2. Distribution in the Term and Preterm Coborts of the Number of Doses of DTI/DT
Received in Total, by 3 and 4 Months of Age
Exposure Level Term Preterm
Cohort Cahort
n %o n %
No. of doses of DTP/DT 0 945 a9 37 15
1 1687 1.7 28 1.5
2 1090 L1 80 2.4
3 (third dose = 1y) 94730 94.2 2255 91.3
3 (third dose >1y) 2120 2.1 81 33
Doses by age 3 mo 0 7881 7.8 350 142
1 51309 510 1390 56.3
2 41382 411 731 29.6
Doses by age 4 mo 0 3419 34 142 58
1 11766 117 442 17.9
2 50349 50.1 1299 526
3 35038 34.8 588 238

indicative of a potential protective effect. In all analyses, gender
and year of birth were included as potential confounding factors;
month of birth was also included when statistically significant at
a 5% level. The effect of the number of doses of thimerosal was
also examined visually in reverse Kaplan-Meier plots.

The main analysis included all children whether recorded as
receiving 0, 1, 2, or 3 doses of DTP/DT at any age. However, it
seemed possible that, as a result of sociceconomic or other con-
founding factors, children who did not complete vaccination in
the first year of life would form a biased group. The data therefore
also were analyzed after excluding all children who did not re-
ceive 3 doses of vaccination by age 366 days.

The median age at first mention of each outcome (Table 1) was
estimated by taking the proportion of thase who were followed up
tor 8 years or more with an event by 8 years {eg, 3.33% of 7135
followed up for at least 8 years had a general developmental
disouder) and then finding the age by which half of this proportion
had had an event (eg, 1.67% of 63 466 followed up for 3.6 years or
mare). This method of estimating the median age was used to
adjust for the effect of censored data but is still conditional on the
event occurring by the age of 8.

Validation

Validation of GP notes coudd be performed only for those GP
practices that were still participating in the GPRD and with the
case still registered. Validation was performed by sending a ques-
tionnaire to the GP asking for confirmation and additional details
of the diagnosis and any sub related o ions and also
the vaccination history, date of birth, and gender. Copies of rele-
vant patient notes were also requested. Validation was sought for
all cases of tics for whom validation was possible (36 of the 71
cases) as well as a random subset of 30 with ADD, 40 with
language or speech delay, 30 with unspecified developmental
delays, and also an additional 30 in the general developmental
delay category not covered by the above,

RESULTS

Cohort Selection

Details of the selection of the cohort of 103 043
children are given in Fig 1. The average length of
follow-up in the cohort was 4.7 years (range: 2-11).
Only 7.3% had a follow-up of longer than 8 vyears,
reflecting that fewer practices contributed to the
GPRD from 1988 to 1990.

Exposure

More than 96% of term children eventually re-
ceived all 3 doses of DTP/DT (Table 2). By 4 months
of age, most children had received 2 or 3 doses;
however, there was sufficient variability in the num-
ber of doses received to enable fairly precise esti-
mates of the trend in the HR per dose for the various

outcomes. Preterm children were less vaccinated and
received vaccination later than term children.

Figure 2 shows the distribution of HgAll for the
term cohort. The median value (interquartile range)
of HgAll is 6.5 (4.5-7.0) in the term cohort and 6.1
(4.7-6.8) in the preterm cohort. Although few chil-
dren received vaccinations early (HgAll >7.5), many
got the 3 doses close to the correct time (HgAll
6.5-7.5). Short delays in receiving the 3 doses were
fairly common. However, relatively few children re-
ceived <3 doses or got the vaccine very late.

Qutcomes

Al of the neurodevelopmental disorders investi-
gated were more common in boys than in girls (Table
1). They also occurred more often in preterm chil-
dren, with general developmental disorders occur-
ring in 4.5% of preterm children and 2.0% of term
children. The estimated median age of first mention
of the disorders in term children varied from 2.4
years for unspecified delays to 5.6 years for enuresis.
The age at first mention was similar for the ferm and
preterm cohorts. Other than the general develop-
mental disorders category, the most commaon disor-
ders were enuresis, behavioral problems, and lan-
guage/speech delays.

Risk Estimates

Table 3 shows the adjusted HRs per DTP/DT dose
or HgAll unit for the various disorders. There were
apparent protective effects from DTP/DT exposure
for general developmental disorders, ADD, and un-
specified developmental delay. The only evidence of
a greater hazard with increasing thimerosal exposure
was for tics, and this was signiﬁcant only in the
analysis that excluded children who did not receive 3
doses by 1 year of age. For the other disorders,
exclusion of children who did not receive 3 doses by
age 1 did not substantially affect the HRs; for exam-
ple, the HR per dose at age 4 months was 0.86 (95%
CL 0.81-0.92) for general developmental disorders.

In the preterm cohort, none of the HRs was signif-
icantly different from 1 (data not shown). This cohort
was not large enough to have the power to identify
small effects; however, the direction of the effects
was similar to the term cohort. For example, for
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TABLE 3,

HgAll

HR for Various Neurodevelopmental Disorders According to the Number of Doses of DTP/DT Received by 3 and 4

Months of Age and the Age-Specitic Cumulative Exposure HgAll in the Term Cohort

Qutcome Doscs by 3 Months Doses by 4 Months HgAll
HR* Per 95% ClI P Value HR Per 95% CI P Value HR Per 95% CI P Value
Dose Dose Unit

General developmental 0.87 0.81-0.93 <001 0.89 0.84-0.94 <.001 095 0.92-0.97 <.001

disorders
Behavioral problem 0.97 0.87-1.08 55 0.98 0.90-1.07 68 0.98 0.84-1.02 36
Enuresis 1.07 0.98-1.17 13 1.04 0.97-1.12 25 102 0.98-1.05 29
Encopresis 0.81 0.61-1.07 13 0.82 0.65-1.02 074 0.92 0.84-1.02 1
Tics 145 0.99-2.15 059 134 0.96-1.85 082 114 0.97-1.35 A1
Tiest 1.62 1.05-2.50 031 1.50 1.02-2.20 035 1.33 1.06-1.69 015
ADD 0.79 0.64-0.98 033 0.82 0.70-0.97 {022 0.90 0.84-0.97 004
Language or speech delay 0EG 079101 070 096 087-1.06 38 099 094103 56
Unspecified developmental thun 0.69-0.92 02 0.84 0.75-0.94 002 091 0.86-1143 <.001

delay
Autism .89 0.65-1 21 46 0.94 0.73-1.2) 66 .99 0o8-112 89

* Adjusted for gender, year of birth, month of birth (general developmental disorders only).
1 Results from the analysis that excluded those who did not receive 3 doses of DTP/DT by 366 days.

general developmental disorders, the HR per doses
at 4 months was 0.80 (95% CI: 0.63~1.00). There was
no evidence that the higher exposure by body mass
in preterm children gave an increased risk of neuro-
developmental problems.

Table 4 shows the HRs of 1, 2, and 3 doses by 4
months of age compared with the baseline of 0 doses
for variables with a significant trend by dose. The
results show that for general developmental disor-
ders, ADD, and unspecified delay, there is a decreas-
ing trend by dose. For tics, the effect is less clear, with
the main difference being the lower hazard at 1 dose.
Reverse Kaplan-Meier plots show these results in
more detail (Fig 3).

The 4109 children who were dropped as a result of
the initial exclusion criteria were examined in a sep-
arate analysis. As with the premature children, they
had a lower DTP/DT exposure than the main cohort
and also a greater risk of outcome events. As with
the term cohort, this group showed a protective
DTP/DT effect for general developmental disorders

588

with a HR for the trend in doses by 4 months of age
of (.84 (95% CI: 0.72-0.97).

Validation

From the validation exercise, responses were re-
ceived from 162 of 166 general practices. Of these, 10
could not provide any information. Of the remaining
152, 122 (80%) confirmed that the child presented
with the given condition, 11 (7%) stated that the
diagnosis reflected only parental concern, 11 (7%)
had the diagnosis incorrectly coded, and in 8 (5%) no
record of the diagnosis or subsequent episodes could
be found in the notes. Of the 122 with a confirmed
diagnosis, 48 were transient problems, 31 were long
term, and for 43, the duration could not be deter-
mined. For tics, responses were received for all 36, of
whom the duration of symptoms could be deter-
mined in 27. In 24 (89%) of 27, the tic was only a
transient problem. In 3 cases, tics was recorded when
in fact the individual presented with a parasitic tick.
The validation confirmed that the dates of vaccina-
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TABLE 4. Effect of Number of DTP/DT Doses Received by 4 Months of Age on Outcomes With

Significant Associations in the Trend Analysis for th

e Term Cohort

Outeome DTP/DT Doses by No. With HR* 95% CI
Age 4 Months Outcome
General developmental 4] 26 1.00 Reference
disorders 1 302 0.99 0.78-1.25
2 1028 0.85 0.68-1.06
3 819 0.75 0.60-0.94
Tics o 3 1.00 Reference
1 2 017 0.03-1.04
2 40 1.14 0.35-3.73
3 25 112 4.34-3.77
Ticst 4 [\ (.00 Not estimable
1 2 0.18 0.04-0.76
2 38 Q.98 0(.58~1.62
3 25 1.00 Reference
ADD 0 15 1.00 Reference
1 34 0.62 0.34-1.14
2 105 0.49 0.29-0.85
3 68 047 0.27-0.83
Unspecified developmental 0 20 1.00 Reforence
delay 1 85 120 0.74-1.96
2 234 D.80 0.51-1.26
3 146 0.73 0.46-1.16

* Adjusted for gender, year of birth, and month of birth (general developmental disorders only).
+ Resuits from the analysis that excluded those who did not receive 3 doses of DTP/DT by 366 days.

General developmental disorders ADD
s0% o 0.60% [
4.5% goses } .
40% 1 dose 0.50% -
o | ——
38% 1 ° oses 0.40%
30% { " Jdoses
s 2.6% | ® 0.30%
2.0% i
15% o,2o%+
1.0% %
g } 0.10% 1
0.0% 1~ - 0.00% dws :
6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 6 12 18 24 30 36 42 4B 54 60 66 72 78 84 90 96
Age (months) Age {months})
Unspecitied developmetal delay .
Tics
1,00% 1 0.30%
0.90% 1 i
0.80% 0.25% .
0.70% Ty
0.60% 0.20%
® 0.50% ® 0.15%
0.40%
o.ao%} 0.10%
0.20% 1
0.10% 1 0.05%
0.00% ¢ 0.00% bt BT

6 12 18 24 30 36 42 48 54 B0 €66 72 78 84 90 96
Age {months)

Fig 3. Cumulative percentage of children with general developmental

B
6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96
Age (months)

disorders, ADD, unspecified developmental delays, and tics from

6 months to 96 months of age, stratified according to DTP/DT doses received by 4 months of age. Plots are derived from the inverse of
the Kaplan-Meier survivat curves and take account of variable follow-up times in individuals.

tion were accurate and that the dates of the evenls
recorded in the GPRD were correct or close to the
date noted in the GP record.

DISCUSSION
With the possible exception of tics, there was no

opmental disorders with increasing thimerosal expo-
sure at a young age via DTP/DT vaccination in the
United Kingdom. For general developmental disor-
ders, unspecified developmental delay, and ADD,
there was an apparent protective effect from increas-
ing thimerosal exposure. These outcomes all had a

evidence of an increased risk of various neurodevel-  median age at first mention at a relatively young age
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and therefore were more likely to be affected by
confounding factors that are also associated with
delayed or incomplete vaccination. Outcome condi-
tions first mentioned when the child was older did
not show any evidence of an association with
DTP/DT dosage, with the exception of the apparent
higher risk of tics in 1 analysis.

Although we were able to make some exclusions
on the basis of medical events in the first 6 months of
life, a limitation of our study was the inability to
adjust for many potential confounding factors, such
as unrecorded medical conditions and sociceco-
nomic factors. The longitudinal United Kingdom
study, published with this article,’’ did have infor-
mation available on potential confounding variables.
In that study, early thimerosal exposure generally
showed no association or was protective. The size of
the protective effects reduced when controlling for
confounding variables, although the changes were
small. This suggests that additional adjustment for
confounding in the GPRD study would have a rela-
tively small effect.

Qur study has many similarities to the US V5D
study and, with the exception of tics, does not con-
firm the hypotheses raised by the preliminary anal-
ysis of that study. Both studies were cohort studies
with limited adjustment for confounding. The main
difference was the lower total thimerosal exposure in
the United Kingdom. It should be noted, however,
that the exposure in the United Kingdom by 4
months of age was similar to the United States by the
same age; however, in the United States, exposure
increased further from 4 to 7 months. If the increased
risk in the US study were attributable only to the
additional thimerosal exposure after 4 months of age,
then it is possible that our study may not have been
able to detect the risks found in the US study. In the
final analysis of the US cohort study,!® which had a
longer follow-up time and separate analyses for each
of the 2 HMOs and also controlled for other variables
including health care-seeking behavior, the only
variables that remained significant were tics in 1
HMO and language delay in the other. Therefore,
many of the preliminary results from the US study
were probably attributable to confounding or
chance.

The validation exercise confirmed most diagnoses
with only 7% of the sample validated deemed incor-
rectly coded. An additional 13% were questionable
because they reflected only parental concern or could
not be located in the notes. This lack of specificity is
a limitation of the study because it biases against
finding an association. If we assurne that a conserva-
tive 20% of cases have a false diagnosis and that
there is a true HR per dose of 1.20, then this bias will
result in a slightly lower observed HR of 1.15. Other
validation exercises undertaken using the GPRD
have found clinical diagnoses to be accurate.*1¢ The
predominance of boys as well as the median age at
first mention was as expected for the various condi-
tions'” and provides a degree of validation.

The question remaining is whether there could be
a true effect of thimerosal exposure on tics. Evidence
supporting a true effect is that it was significant in

the US study and in a secondary analysis in the
GPRD study; however, there are many reasons to
doubt that there is a true effect. First, the US study
was a screening study that looked at many outcomes;
the borderline significance in 1 HMO of tics merely
raised the question. Second, although the GPRD
study gave a borderline significant association, the
Avon longitudinal United Kingdom study showed
no evidence of a relationship between thimerosal
exposure and tics or twitches despite that this out-
come was reported for ~150 children. Third, the
validation exercise revealed that the vast majority of
tics were minor transient events. Finally, no other
developmental outcomes were found to be associ-
ated with thimerosal exposure, contrary to what
would be expected if there were a true effect on tics.
Although the possibility of a true effect of thimerosal
on minor transient tics cannot be ruled out, it is more
plausible that the association found is a chance effect
or the result of confounding.

Other than the US VSD study, the only other pub-
lished cohort study that has assessed exposure to
thimerosal-containing vaccines and any of the out-
comes that we looked at is a study in Denmark that
looked at autism.'® The thimerosal exposure in this
study was 25 ug of Hg at 5 weeks, then 50 ug of Hg
at 9 weeks and 10 months. As with our study, the
authors found no evidence of an association.

A recent study that measured Hg levels in blood
and excretion via the stools and urine in term infants
who received vaccines that contained thimerosal?
found no evidence of a rise in blood concentrations
above “safe values” and showed that Hg in ethyl-
mercury is eliminated rapidly via the stools. This
provides additional evidence that 3 doses of DTP
given at monthly intervals does not present an Hg-
related risk for neurodevelopmental disorders.

The results of the 2 United Kingdom studies were
presented to the WHO Global Advisory Committee
on Vaccine Safety in June 20028 These studies con-
tributed to the conclusion that there is currently no
evidence of mercury toxicity in infants, children, or
adults who are exposed to thimerosal in vaccines and
that there is no reason to change current immuniza-
tion practices with thimerosal-containing vaccines on
grounds of safety. This conclusion is particularly
important for developing countries that administer
thimerosal-containing DTP vaccines according to the
expanded immunization schedule.
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TWO MINORITIES SPUR RAPID U.S. GROWTH

“Explosive growth among Hispanic and Asian-Americans propelled a surge in
the United States population from 2000 to 2003 to nearly 300 million people, the
Census Bureau reported on Monday. The number of people of Hispanic descent,
the nation’s largest minority group, rose to 39.9 million, a 13 percent increase from
April 2000 to July 2003, the agency said. That far outpaced the 3 percent increase
in the American population during the same time, to 290.8 million. Asian-Ameri-
cans were the next fastest growing among the large minority groups, up 12.6
percent, to 11.9 million, while the black population rose nearly 4 percent, to 37
million. About 4.3 million people listed themselves as of more than one race, up

10.5 percent from 2000.”

Associated Press. New York Times. June 15, 2004

Noted by JFL, MD
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Thimerosal-Containing Vaccines and Autistic Spectrum Disorder:
A Critical Review of Published Original Data

Sarah K. Parker, MD; Benjamin Schwartz, MDY; James Todd, MD*; and Larry K. Pickering, MD{

ABSTRACT. Objective. The issue of thimerosal-con-
taining vaccines as a possible cause of autistic spectrum
disorders (ASD) and develop i disord

(NDDs) has been a controversial topic since 1999. Al-
hough most practiti s are familiar with the contro-
versy, many are not familiar with the type or quality of
evidence in published articles that have addressed this

istration of thimerosal-containing vaccines in areas of the
world where they are used. Pediatrics 2004;114:793-804;
thimerosal, thiomersal, mercury, vaccine, methylmercury,
ethylmercury, autism, autistic disorder, autistic spectrum
disorder, develop tal disorder, neurodevelop al
disorder.

issue. To assess the quality of evidence ing a po-
tential association between thimerosal-containing vac-
cines and autism and evaluate whether that evidence
suggests accepting or rejecting the hypothesis, we sys-
tematically reviewed published articles that report orig-
inal data pertinent to the potential association between
thimerosal-containing vaccines and ASD/NDDs.

Methods.  Articles for analysis were identified in the
National Library of Medicine’s Medline database using a
PubMed search of the English-language literature for
articles published between 1966 and 2004, using key-
words thimerosal, thiomersal, mercury, methylmercury,
or ethylmercury alone and combined with keywords au-
tistic disorder, autistic spectrum disorder, and neurode-
velopment. In addition, we used the “related links” op-
tion in PubMed and reviewed the reference sections in
the identified articles. All original articles that evaluated
an association between thimerosal-containing vaccines
and ASD/NDDs or pharmacokinetics of ethylmercury in
vaccines were included.

Results, Twelve publications that met the selection
criteria were identified by the literature search: 10 epide-
miologic studies and 2 pharmacokinetic studies of ethyl-
mercury. The design and quality of the studies showed
significant variation. The preponderance of epidemio-
logic evidence does not support an association between
thimerosal-containing vaccines and ASD. Epidemiologic
studies that support an association are of poor quality
and cannot be interpreted. Pharmacokinetic studies sug-
gest that the half-life of ethylmercury is significantly
shorter when compared with methylmercury.

Conclusions. Studies do not demonstrate a link be-
tween thimerosal-containing vaccines and ASD, and the
pharmacokinetics of ethylmercury make such an associ-
ation less likely. Epidemiologic studies that support a
link demonstrated significant design flaws that invali-
date their conclusions, Evidence does not support a
change in the standard of practice with regard to admin-
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disorders (ASD) seems to be increasing,'™®
through an actual increase in incidence, an in-
crease in diagnosis as a result of improved detection
through service agencies and schools, changes in
case definitions, or changes in reimbursement for
medical services and other care, Regardless of the
reason, determining the cause of autism is critical to
permit appropriate diagnostic, treatment, and pre-
ventive measures to be enacted. The major categories
proposed as causing autism are genetic influence
and prenatal or postnatal environmental factors.’
Vaccines, particularly measles, mumps, and rubella
(MMR) vaccine and thimerosal-containing vaccines,
have been postulated as a cause for this increased
prevalence of ASD 1116
Mercury is known to be neurotoxic, and methyl-
mercury poisoning clusters have been described as a
result of environmental contamination. With ongo-
ing industrial practices that create a global cycling of
mercury, environmental exposures in food and from
other sources is common, and in some areas ~8% of
US women of childbearing age have levels above the
Environmental Protection Agency (EPA) recom-
mended reference level.'1% Consumption of con-
taminated foods is the main route of nonoccupa-
tional exposure; one 5.6-0z can of tuna on average
contains 11.5 pg of Hg."” The reader is referred to
several excellent reviews on the topic for more de-
tailed information.!”'-25 On the basis of data from
areas of environmental contamination, in 1997, the
EPA revised its mercury intake guidelines; it is now
the most conservative guideline, and is one fourth
the intake guidelines of the Food and Drug Admin-
istration (FDA). Five points about the EPA guideline

T I The prevalence of autism and autistic spectrum
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should be noted: it is based on oral ingestion of
methylmercury, not ethylmercury; it is meant as a
starting point for investigation, not a level at which
toxicity is thought to occur; it has a 10-fold safety
factor built in; it was set to avoid toxicity to a fetus;
and it assumes a cumulative dose if ingested daily
over a prolonged period of time. All of these points
are not directly relevant to thimerosal in vaccines, yet
EPA guidelines have been applied to ethylmercury
in thimerosal.

In 1998, the FDA reviewed thimerosal-containing
products and found that >30 licensed vaccines con-
tained thimerosal, which is ~50% ethylmercury, and
that with the number of vaccines given in the first 6
months of life the 1997 EPA guideline could poten-
tially be exceeded. The FDA subsequently requested
that vaccine manufacturers remove thimerosal,
where possible, from vaccines.?® As of 2001, thimer-
osal in quantities sufficient to act as a preservative
was removed from all vaccines in the childhood
immunization schedule in the United States except
some influenza vaccines.?” Trace amounts of thimer-
osal, introduced during the manufacturing process
to ensure sterility, are present in some vaccines, but
the amounts are so small that exposure is inconge-
quential.

Although thimerosal as a preservative is no longer
present i recommended vaccines for children
vounger than 7 years in the United States (except
most influenza vaccines), thimerosal-containing vac-
cines continue to be used worldwide. In addition,
practitioners are questioned regularly by parents
about the possibility of an association and asked to
provide their opinion on the safety of these vaccines.
In 2001, the fmmunization Safety Review Committee
of the Institute of Medicine evaluated this issue and
concluded that the evidence is insufficient to accept
or reject a causal relationship between exposure
to thimerosal and neurodevelopmental disorder
(NDD).2® Subsequently, several epidemiologic stud-
ies have been published®-% as well as studies eval-
uating the pharmacokinetics of ethylmercury % In
addition, the Institute of Medicine reconsidered the
hypothesis that vaccines are associated causally with
autism and refected a causal relationship between
MMR vaccine and autism and thimerosal-containing
vaccines and autism.®"

Evidence from randomized, controlled trials gen-
erally is considered the “gold standard” used to sup-
port medical decisions made by practitioners. How-
ever, in the context of an existing vaccination
program, randomized, controlled trials are not pos-
sible. Therefore, the hypothesis of an association be-
tween thimerosal and autism has been tested in ep-
idemiclogic studies. Because epidemiologic studies
are subject to many potential biases that may affect
the validity of results, appropriate design and ana-
Iytic methods are critical to achieve meaningful re-
sults. The purpose of this article was to identify
systematically and evaluate critically the design,
methods, analysis, and conclusions of each original
research publication that has assessed the epidemi-
ology of thimerosal and ASD. To address a potential
biological mechanism for a lnk between thimerosal

and ASD, we also critique published studies of the
pharmacokinetics of ethylmercury in children.

METHODS
Search Strategy

To identify original research publications linking thimerosal-
containing vaccings and autism or other neurologic conditions and
original laboratory research on the human pharmacokinetics of
ethylmercury in thimerosal. we scarched the National Library of
Medicine’s Medline database using PubMed, and the Cochrane
Library for articles published between 1966 and 2004. The terms
thimerosal, thiomersal, vaccine, mercury, methylmercury, ethyl-
mercury, autism, autistic disorder, autistic spectrum disorders,
developmental disorder, and NDDs were selected as MeSH head-
ings, and text words were combined in the search strategy. In
addition, we used the “related links” option on PubMed. We also
reviewed references in all relevant published articles, including
reviews, letters, and commentaries, 1o identify original research.

Study Selection and Evaluation

Studies were assessed as to whether they should be included in
this review on the basis of their reporting original data examining
a possible link between thimerosal and ASD/NDDs or deseribing
human pharmacokinetics of ethylmercury, which is found in
thimerosal. Once a study met the inclusion criterion, data were
extracted including first author, journal, year of publication, coun-
try of study, type of study, and database or laboratory data
examined. Assessment of study methods included study design,
type and size of population studied, definition of exposures and
outcomes, validation of develop | diag , provision of
sample size calcutations and/or discussion of study power, and
statistical methods including techniques to control for potential
confoundmy; We also determined whether the authors discussed
potential hmitations to the study. Assessments of all eligible stud-
ies were conducted independently, with differences resolved by
all-author consensus. Study authors were not contacted for addi-
tional information because our goal was to evaluate data available
in the original publications. Attempts were made to validate data
used in the reviewed publications when the data sources were
available publicly.

RESULTS

Of the abstracts of articles reviewed, 14 seemed to
report original data. Two pharmacokinetic studies
were excluded: one because it modeled theoretical
estimates of mercury concentrations®! and another
because it used previously published data for half-
life extrapolation of ethylmercury rather than report-
ing original data.*? Characteristics of the remaining
12 studies are summarized in Tables 1 and 2. Ten
studies are epidemiologic: 5 cohort studies investi-
gating an association between thimerosal and au-
tism/developmental  disorders,?2-% 3 ecological
studies comparing trends in the incidence of autism
with thimerosal oxposure,®¢43 and 2 studies that
present both retrospective cohort and ecological da-
ta2%3 Two of the purely ecological studies have
overlapping data sets, and 1 of the retrospective
cohort studies uses the same database as these 2,33
Orne of the ecological studies®® and 2 of the studies
reporting cohort and ecological results®3! use the
same data, some of which were used by the same
authors in a third article, 1 of the retrospective cohort
studies.?® Two studies are pharmacokinetic studies
of thimerosal in a cohort of human infants.%®° Both
examine small numbers of patients without matched
control subjects and thus are descriptive. Several
quality measures were used to evaluate the cohort
studies (Table 2). A summary of each article is pre-
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TABLE 1. Characteristics of Epidemiologic Studies
Country, Year Source Analysis, Years of Study Database
Published

UK 2004 Andrews et al™ Retrospective cohort, 1988-1997 Office of National Statistics GPRD

UK 2004 Heron et al®® Prospective cohort, 1991-1992 ALSPAC; Child Health Surveillance

Denmark 2003 Hyiid et al® Retrospective cohort, 1990-1096 Danish National Registries

USA 2003 Verstraeten et al®? Retrospective cohart, 19%1-2000 Three HMOs

USA 2003 Geier and Geier®™  Retrospective cohort, 1992-2000 VAERS

USA 2003 Geier and Geier™  Retrospective cohort and ecological,  VAERS, US Depariment of Education Report
1992-2000

USA 2003 Geler and Geier®  Retrospective cohort and ecological, VALRS, US Department of Education Report
1997-2000

USA 2004 Geier and Geier®  Ecological, 1981~1955, 1990-1996 US Department of Education Report

Sweden/Denmark 2003 Stehr-Green et al®®

Denmark 2003 Madsen et al™™

Ecological, Sweden 1967-1999,
Denmark 1983-2000
Ecological, 1971-2000

National Inpatient Data (Sweden),
National Regstry (Denmark)
Danish National Registry

ALSPAC indicates Avon Longitudinal Study of Parents and Children.

sented, followed by a summary of principal method-
ologic concerns,

Cohaort Studies

Of the 10 epidemiologic studies, 7 included cohort
data (Table 1). Three of these articles reported an
association between autism and thimerosal expo-
sure. All 3 are by the same authors, and the data sets
are overlapping.?®3! The first of these to be pub-
lished is a retrospective cohort study that used the
Vaccine Adverse Events Reporting System (VAERS)
database.?® The authors analyzed information from
the VAERS database on adverse events (AEs) re-
ported after use of thimerosal-containing diphtheria,
tetanus, acellular pertussis (DTaP) vaccines from
1992 to 2000 (r = 6575) and after use of thimerosal-
free DTaP vaccines from a different time period,
1997-2000 (n = 1516). The authors then defined a
cohort that included 88 children who were reported
as having autism, mental retardation, or speech dis-
orders. Of these children, 81 were in the thimerosal
group (18 with autism) and 7 were in the thimerosal-
free group (1 with autism). Gender, age, and onset in
days after vaccination were extracted. Risk ratios
were calculated on the basis of relative incidence of
each diagnosis for the thimerosal-containing com-
pared with the thimerosal-free group: autism, 6.0;
mental retardation, 6.1; and speech disorders, 2.2. No
confidence intervals (Cls) were provided, The au-
thors concluded that there is a significant (P < 002 to
P < 05} increase in these disorders after receipt of
thimerosal-contatning vaccines and thet chddren
who receive an additional 75 to 100 pg of thimerosal
may have an associated increase in NDDs. Further-
more, the authors stated that reactions tended to
oceur in older children and speculated that this may
be explained by the toxic buildup of mercury from
successive doses of thimerosal-containing DTaP vac-
Cines

We identified multiple methodologic concerns
regarding this article. The key outcome measure,
calculation and comparison of AE incidence for
thimerosal-exposed and unexposed infants, requires
accurate and unbiased assessment of the numerator
(children with defined AEs) and denominator (expo-
sure/no exposure to thimerosal-containing DTal)

for the 2 groups. Several factors contribute to sub-
stantial inaccuracy in the numerator of AEs. VAERS
is a passive reporfing system that is monitored by the
Centers for Disease Control and Prevention (CDC)
and the FDA and to which anyone—health care pro-
vider, vaccinee, or parent—may report an AE after
vaccination.*! Although the authors postulated com-
plete reporting of AEs by stating that “all adverse
reactions are to be reported to the VAERS database
as required by US law,” in fact, reporting is man-
dated only for events included in the “injury table”
of the National Vaccine Injury Compensation Pro-
gram; ASDs and NDDs potentially associated with
diphtheria, tetanus, whole-cell pertussis (DTP)/
DTaP or thimerosal exposure are not mandated.
Moreover, for these and other adverse reactions, sub-
stantial underreporting occurs ¥4 Underreporting
is particularly common for events that are not in the
compensation program, for events that are not
defined by a specific diagnostic test, or when the
teraporal relationship with vaccination is not well
defined, both of which apply to the conditions eval-
uated in this study. In addition, events in VAERS are
classified on the basis of a reported diagnosis or a
coder’s interpretation of symptoms/signs included
in a comment field. Diagnoses are not validated. The
authors do not report which diagnosis or symptom
terms they abstracted from the VAERS database or
how they dealt with diagnostic overlap or incom-
plete records. This is particularly troubling because
the disorders reported have a long differential diag-
nosis and because the mean age reported for children
with autism (1.7 + 1.1 year) is below the age at which
a reliable diagnosis of that disorder is made 7 #
Demonstrating the statistical fragility of analysis of
this database, if only 1 child who has autism and did
not receive thimerosal-containing DTaP were mis-
classified into the thimerosal group or if 1 such child
were not reported to the VAERS system, then the
reported risk ratio would be reduced by half and the
P value would be >.05.

In addition, several biases may have led to differ-
ential reporting of events in children who received
DTaP vaccines that did or did not contain thimerosal
as a preservative affecting the ability to compare
relative reporting rates. In a setting of incomplete
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reporting, if parents or providers, either of whom

o
1:’ é '§ can report to VAERS, are aware of a possible link
53 ;w" ,fg é é 283 between thimerosal exposure and NDDs, then re-
£EZ porting by either group may be greater among those
o~ who have been exposed (“reporting bias”). This bias

o also may have affected description of symptoms and
e 72' had an impact on how events were coded. “Diagnos-
ERES T D tic bias,” with providers more likely to diagnose
g 258 R P autism or other NDDs among children who were
£y exposed to thimerosal, also may have occurred. Be-

3 cause of FDA concern and subsequent recommenda-

tions by the American Academy of Pediatrics and the

L e US Public Health Service for precautionary thimero-
£54 sal removal in July 1999, with associated media in-
S § £ ; 22 22 terest, there was a substantial risk that these biases
E- " occurred in a study that includes AEs reported
£=0 through 2000. VAERS data show markedly increased
reporting of autism during the second half of 1999

§’§ and 2000, consistent with reporting bias.
5 0@ R An additional problem affecting numerator data is
Tos% locezooso the inability to define accurately total thimerosal ex-
BEg2 |ZZZAZZZZ posure in children with reported AEs VAERS re-
“ehi ports include only the vaccine type and manufactur-
&< ers for the visit associated with the AE and within 4
o weeks before that date. It is not possible to define
g El whether a child received thimerosal-containing or
2. 28Fe -free DTaP vaccine at previous visits or other vac-
Gfacs oo cines that may or may not have included this preser-
etz d8 288283832 vative. As NDD risk was hypothesized by the au-
E LT thors to be related to the total thimerosal exposure
2% é g< rather than only thimerosal in DTaP, the inability to
§ é define that exposure represents a significant limita-

tion.

Two other publications by Geier and Geier re-
ported essentially the same data with minor differ-

27 o Substantial questions regarding the accuracy of the
333 Sy denominator data for the incidence calculation also
SRZE exist. The denominator requires the total number of
=58 P - . s . ! . .
% £59 8358232 children in the United States who received thimero-
gg E% B Y sal-containing DTaP (exposed) and the total number
233% 2 who received thimerosal-free DTal’ (unexposed).
[SIGE o The authors indicated the source of these data as the
> g N . N N ”
] “Biological Surveillance Summaries of the CDC.
i 5 However, CDC reports only aggregate doses distrib-
g : P Y ABBreg; ¢
2nS 8 uted for DTaP and other vaccines and provides no
s 5% ifi 9 i
$ 548 9oy bt manufacturer-specific data.®” It is unclear how the
=g $o88552| % : s
PRES m2RFZ2ZE S authors estimated manufacturer-specific data be-
ENS . P
sn 2 4 cause, on the basis of agreements with manufactur-
- g £ £ ers, CDC does not release these data. No source is
P z . ; N - )
-] 3 cited in the publication. The authors provided no
2l =2 2 details on how total DTaP doses distributed were
BB e £ A " . -
- 3 translated into number of children vaccinated with
HESE .o £ specific thimerosal-containing or thimerosal-free
Ol gl PES8ISE2 ¢ vaccines, which is particularly problematic for a vac-
ZI=§35 SR ZZZ )8 b wi p Y P
S1E23 E cine administered in a 5-dose schedule over a 4- to
E1£3¢€ - 5-year period.
£{0d2 = year p
v g
« e x| =
E 2 82815 ences and thus are discussed together.%3! The arti-
3 é @ BRI cles have 3 components: first, data from the VAERS
s = RN omp:
2 e 55518 database again were presented but analyzed on the
i & P y:
g.: 38 “é basis of different levels of thimerosal exposure (co-
i ¢ 2EE|D hort data); second, a comparison between the FDA
£95EEEE| 2 . comp A
“ 28 o | and EPA exposure limits was made with the dose
=t S £ g23|2 : ; : inati i
& £3 KR received in routine vaccination; and third, the US
= - < Department of Education report on numbers of chil-
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dren with neurologic disorders was compared with
mercury exposure in vaccinations over time (ecolog-
ical data). The ecological data are discussed in the
section on ecological studies.

The cohort data in 1 article® evaluated reports of
autism, personality disorders, and mental retarda-
tion for children who were exposed to thimerosal-
containing and thimerosal-free DTal vaccines using
VAERS reports between 1997 and 2001, and the oth-
er® assessed autism, speech disorders, and heart
arrest on the basis of VAERS reports of children who
were exposed to thimerosal-containing DTP and
DTaP vaccines from 1992 to 2000 compared with
thimerosal-free DTaP vaccines from 1997 to 2000.
DTaP vaccines were not licensed in the United States
for use beginning at 2 months of age until 1996. The
analytic strategy comparing incidence rates in these 2
articles is the same as in their first publication. How-
ever, the authors stated that in each of these analyses,
they compared children who received an average of
37.5 ug of ethylmercury with children who received
an average of B7.5 ug. The overall conclusion of both
publications is that there is an association of heart
arrest and neurologic disabilities with thimerosal.

As in the first Geier and Geier article, complete-
ness in reporting, diagnostic specificity and valida-
tion, and potential diagnostic and reporting bias can-
not be evatuated properly in these 2 studies, 0
particularly for the study that included data through
2001.3 In addition, the authors did not present meth-
ods on how the ethylmercury exposure estimates of
375 pg and 875 ug were determined Because
VAERS reports do not include a child’s entire immu-
nization history and because vaccines that are re-
ported to have been received before an AE are not
venfied by medical record review, estimated ethyl-
mercury exposure from the reported vaccination
visit may be inaccurate and total previous exposure
would not be possible to estimate.

Four of the 7 cohort studies do not identify an
association between thimerosal and ASD. One study
is from the Vaccine Safety Data Link group from the
CDC in the United States.?? Data were collected from
3 health maintenance organization (HMO) databases
on a total of 140 887 vaccinees. Data were screened
for potential associations between NDDs and cumu-
lative thimerosal exposure at 1, 3, and 7 months of
age with exposure analyzed as both continuous and
categorical variables. Relative risks (RRs) were cal-
culated using a proportional hazards model. In the
first phase of the study, data from 2 HMOs were
analyzed. In the continuous variable analysis, an as-
sociation at HMO A between thimerosal exposure at
3 months of age and tics was found (RR: 1.89; 95% CL:
1.05-3.38). At HMO B, cumulative exposwre to
thimerosal at 3 and 7 months of age was associated
with language delay (3 months: RR: 1.13; 95% Ch
1.01-1.27, 7 months: RR 107; 95% CL: 1.01-1.13). In
the categorical analysis, there was a negative associ-
ation for speech delay with 87 to =175 ug Hg at 7
mortths in HMO A (87-162 ug: RR: 0.58; 95% CL
0.37-0.93; 2175 ug: RR: 0.58; 95% CI: 0.36-0.92). For
HMO B, at 3 months of age, there was an association
between =62.5 ug Hg and language delay (RR: 1.87;

95% CL 1.08-3.23). Only HMO B included a suffi-
cient sample size of patients with autism for analysis,
and no association was found. An additional suba-
nalysis was performed at HMO B, where children
who were exposed to thimerosal-containing vaccines
were compared with children who received only
thimerosal-free vaccines; at 3 months of age, the only
statistically significant association was a protective
effect of thimerosal for attention deficit disorder
(ADD; RR: 0.70; 95% CI: 0.52-0.95).

In the second phase, children in HMO C were
assessed to evaluate further the associations seen in
HMOs A and B, in an attempt to confirm the prelim-
inary findings. There were no statistically significant
associations. Because of limited numbers, RR at
HMO C was calculated only for diagnoses of speech
or language delay and ADD; no increased risk was
found for erther outcome. The authors concluded
that no association can be confirmed or refuted be-
tween thimerosal and NDDs, The authors stated that
because of the retrospective cohort study design and
the need to resolve conflicting findings in the HMOs,
additional studies need to be conducted.

This brief summary simplifies results of a complex
analysis using a multifaceted data set. This cohort
includes complete ascertainment of children with In-
ternational Classification of Diseases, Ninth Revision
coded diagnoses and complete vaccination histories,
allowing accurate calculation of thimerosal exposure.
Analytic methods are described clearly as are meth-
ods used to control for potential biases, such as dif-
ferences in health care utilization. The authors found
an association between thimerosal exposure and up-
per respiratory tract infection, suggesting that in-
creased health care use may be a confounder, with
children who have more visits receiving more vacci-
nations and being more likely to have a diagnosis of
an NDD such as speech delay. To control for this,
analyses for HMOs A and B were restricted to chil-
dren who had made at least 1 visit to a clinic or an
emergency department at the same age as cases.
However, the authors did not document that this
adequately controlled for differences related to
health care use, and similar measures to control for
potential confounding could not be implemented at
HMO C.

The question of diagnostic accuracy was assessed
for a subset of patients with an NDD by conducting
chart review and documenting that the diagnosis
was made by an appropriate specialist. Confirmation
rates were variable, with a range from 28% for ADD
to 92% for aubism; rates varied by HMO. Interpreting
associations for diagnoses with lower confirmation
rates may be problematic.

Although this is the first peer-reviewed journal
publication of these data, it is the third reanalysis of
these data sets.2®5 Each reanalysis has attempted to
address methodologic problems, for example con-
trolling for differences in health care-seeking behav-
ior and analyzing data from HMOs A and B sepa-
rately. Although these reanalyses may strengthen the
overall analytic method, they create a risk of “inves-
tigator bias” whereby the investigators’ beliefs re-
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garding outcome could affect the analysis and re-
sults.

The fifth cohort study uses the Danish Civil Reg-
istration System to examine the rate ratio of ASD in
children who received thimerosal-containing vacci-
nations to children who received thimerosal-free vac-
cinations.®® In Denmark, the only thimerosal-con-
taining vaccine given after 1970 was DTP; thimerosal
was removed in 1992. Whole-cell pertussis vaccine
continued to be administered until 1997, at which
time Denmark changed to an acellular pertussis vac-
cine. Using the Danish Civil Registration System,
Hviid et al®* were able to connect registrants who
were born between January 1, 1990, and December
31, 1996, to their vaccination records at the National
Board of Health and their pertinent health records at
the Dansh Psychiatric Central Register, the National
Hospital Discharge Register, and the Danish Medical
Birth Registry. Medical histories of children were
followed until pertinent diagnoses were made, chil-
dren were lost from the system, or children reached
11 years of age.

On the basis of doses given at 5 weeks, 9 weeks,
and 10 months of age, a child in Denmark before
1992 could receive a total of 125 pg of ethylmercury;
after 1992, the exposure was (. Incidence rates were
analyzed with Poisson regression to calculate a rate
ratio, per 25-ug ethylmercury increment, according
to vaccination history. The rate ratio for autism for
children who received any vaccinations that con-
tained thimerosal (1 220 006 person-years) as com-
pared with children who received only thimerosal-
free vaccinations (1 660 159 person-years) is reported
as 0.85 (95% CI: 0.06-1.20). For other ASDs, the rate
ratio was 1.12 (95% CI: 0.88-1.43). When increments
of 25,75, and 125 ug Hg are compared, the rate ratios
and Cls are similar. For assessing for possible mis-
classification of thimerosal-containing or thimerosal-
free vaccine during the period of switchover (1992),
data were reassessed excluding 1992, and results
again were similar. For addressing possible con-
founders that might have changed in the population
over time {eg, dietary mercury, ASD diagnostic cri-
teria/incidence), the data were analyzed restricting
the cohort to 1991-1993, and the results again were
similar. Single imputation was used to evaluate the
impact of missing values, and no impact was de-
tected. The authors also evaluated the overall inci-
dence of autism in Denmark during the study period
and found a significant increase per calendar year
(RR: 1.24; 95% CI: 1.17-1.31), even after discontinua-
tion of thimerosal in vaccines, The authors concluded
that although there is an increase in incidence of
autism, there is no evidence of an association be-
tween thimerosal-containing vaccines and autism in
the cohort that they studied and no indication of a
dose-response association.

The organization of the Danish health system
lends itself to the type of analysis presented in the
article. The cohort includes complete ascertainment
of children, developmental diagnoses, and immuni-
zations. That all children in Denmark receive vac-
cines from a sinple manufacturer (the government)
optimizes the abihity to ascertam exposures accu-

rately. Potential sources of error such as vaccinations
received during the 1992 changeover period and
changes in diagnosis of autism during the study
period were anticipated and analyses were done to
evaluate their possible impact. One weakness is that
the validity of the ASD diagnoses was not ascer-
tained because chart reviews were not performed.
The authors dismissed this, citing a published paper
using the same databases in which validity of ASD
diagnosis was confirmed in 37 {92%) of 40 children >
On the basis of this information, it is unlikely to have
significantly influenced the results for this diagnosis.
Although the study population was large and in-
cluded almost 3 million child-years of observation,
no information is presented in the publication on the
potential difference in the incidence in autism that
the study is powered to detect. Moreover, the maxi-
mum thimerosal exposure in Denmark was 125 pg
ethylmercury, which is less than what the potential
maximum exposure would have been in the United
States. However, thimerosal exposure started at an
early age and would be important if sensitivity to
thimerosal were age-related.

The sixth study in the cohort category was per-
formed in the United Kingdom using the General
Practice Research Database (GPRD).3* In this retro-
spective cohort study, 100 572 term and 2471 preterm
children who were born from 1988 to 1997 and had at
teast 2 years of follow-up were linked to their vacci-
nation histories and codes for diagnoses of various
NDDs. Data for an association between thimerosal
and these disorders was evaluated using a Cox pro-
portional hazards model. The thimerosal dose from
DTP/diphtheria, tetanus (DT; the only thimerosal-
containing vaccine in the United Kingdom in the
routine childhood program) was calculated for each
child using a calculation that reflected both the total
dose and the age of vaccination such that compari-
sons could be made between children who received
a higher dose of mercury earlier in life and children
who received vaccination later in life and /or missed
doses, In the term group, 96% of children eventually
received all 3 doses of DTP/DT. However, there was
sufficient variability in the timing of vaccination to
enable comparison using this formula, which is well
explained in the text of the article. The average
length of follow-up was 4.7 years and ranged from 2
to 11 years. Overall, in the term group, 5831 (2.0%)
neurodevelopmental  diagnoses were made, 104
(0.1%) of these being autism and 70 (0.07%) being
tics. Two-sided P values with hazards ratios and Cls
were calculated for term and preterm infants sepa-
rately, and the data also were analyzed after exclud-
ing alt children who did not receive 3 doses of vac-
cine by age 366 days, to minimize potential bias
related to exposure to medical care. The only diag-
nosis for which risk increased significantly with in-
creasing thimerosal dose was tics (hazards ratio: 1.62;
95% CI: 1 05-2 50) for doses by 3 months. For general
developmental disorder, unspecified developmental
delay, and ADD, there was a protective effect asso-
ciated with thimerosal exposure. Validation was per-
formed by reviewing charts of primary care physi-
cians for 152 children with neurclogic diagnoses. The
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dates of vaccination were found to be accurate, and
in 122 (80%), it was confirmed that the child pre-
sented with the coded condition; in the other 30
(20%}, there was no record of the diagnosis, it was
coded incorrectly, or the diagnosis reflected parental
concern only. In the 122 children with a confirmed
diagnosis, 48 were transient problems and 31 were
long term; specifically, 24 (89%) of 27 tics were re-
ported as transient. The authors concluded that the
borderline association found between thimerosal ex-
posure and tics is likely to be a chance effect or the
result of confounding and that there is no evidence of
neurotoxicity in infants or children who are exposed
to thimerosal in vaccines.

Simitlar to the VSD and Danish studies, the GPRD
database includes longitudinal health care and im-
munization data on a large cohort of children.3 Al-
though of the 152 898 children in the database only
100 572 were included for analysis, the large majority
of exclusions were because of missing birthdates,
which would not be a source of bias. The remaining
exclusions, of preterm infants and infants with pre-
natal or early postnatal conditions that would affect
receipt of vaccination and NDD outcomes, are ap-
propriate to avoid potential confounding. The meth-
ods, analytic approach, and statistical technique are
described clearly and are appropriate. The high pro-
portion of developmental diagnoses that were vali-
dated is reassuring, but the sample evaluated was
small and vahdation rates are not presented by di-
agnosis The authors discussed several potential im-
pacts of confounding on study results. The apparent
protective effect of vaccination for several NDDs
may reflect an inability to exclude all children with
underlying conditions that increase their risk of these
outcomes and decrease their likelihood of timely
vaccination. The authors also acknowledged an in-
ability to control for sociceconomic status or to con-
sider unrecorded medical conditions, although the
possible impact of these factors is unclear. A poten-
tial limitation of all analyses that rely on diagnostic
code data are the possible variability on how physi-
cians record diagnoses and the potential impact of
chief complaint on final diagnosis. However, this
type uf diagnostic bias could lead to spurious asso-
ciations, rather than a lack of an association as found
in this study. One limitation of this article is the lack
of a discussion of the study power to detect signifi-
cant associations for key NDDs, if such associations
existed.

By contrast with the previous 3 studies, which
analyzed diagnoses made by health care providers,
the study by Heron et al™ analyzed parental re-
sponses to questionnaires administered at 7 time
points over 91 months. The Avon Longitudinal
Study of Parents and Children in the United King-
dom evaluated development of children who were
born in 1991 and 1992. Questionnaires included the
Strengths and Difficulties Scales to define behavior
ratings and the Denver 11 for fine motor develop-
ment. Questionnaires also included screening ques-
tions for concerns about speech, tics, and special
needs, Information on specific diagnoses, such as
ASD, was not gathered but was expected to be re-

flected in the categories analyzed. Questionnaires
also collected data on 9 potential confounders. Inves-
tigators were abie to match 12 810 children who were
evaluated in the Avon Longitudinal Study of Parents
and Children study with their immunization histo-
ries in the UK Child Health Surveillance Database.
Thimerosal dose was calculated as 10 the analysis of
the GPRD database, taking into account both total
dose and age at which the dose was given. Multivar-
iate analyses, controlling for potential confounders,
found negative associations for thimerosal exposure
and conduct behavior, fine motor development, and
tics. Only poor prosocial behavior at 47 months of
age was significantly associated with thimerosal ex-
posure at 3 months of age (odds ratio: 1.21; 95% CI:
1.01-1.23; P = .031). The authors concluded that the
single association that they found may be expected
given the 69 statistical tests performed and that early
thimerosal exposure is not associated with a delete-
rious neurologic or psychological outcome.

Strengths of this study are that collecting data
directly from parents avoids the potential confound-
ing effects associated with health care utilization,
and information could be collected on potential con-
founding variables such as socioeconomic status.
There are a few concerns with this article, all of
which are acknowledged by the authors. First, pa-
rental reports were not validated or compared with
medical diagnosis. Second, developmental screens
were problematic. Third, the questionnaire response
rates varied from 65% for children with the maxi-
mum exposure to thimerosal to 48% for children
with no exposure. The authors suggested that chil-
dren with less thimerosal exposure also fall into a
lower socioeconomic group and therefore have more
risk factors for an adverse neurologic outcome, po-
tentially creating a bias against finding an associa-
tion. However, the potential impacts of response bias
were minimized in the multivariate analysis, which
controlled for socioeconomic status. Power was not
addressed in this publication.

Ecological Studies

Five studies contain ecological data (Table 1). Two
of these studies contain cohort data in addition to
ecological data; the cohort data were reviewed
above %M A separate ecological study by the same
authors’? reported essentially the same data as was
presented in their cohort/ecological studies; thus,
the ecological data of all 3 articles are discussed
together. The authors compared the mean amount of
ethylmercury in childhood vaccines with the number
of cases of various disabilities reported in the US
Department of Education system over time, using
data from 1981 through 1985 and 1990 through 1996.
To determine prevalence of disabilities, the US De-
partment of Education report and the CDC's live
birth surveillance data are analyzed.>>™ Depending
on the study, the conditions analyzed included au-
tism, speech disorders, orthopedic impairments, vi-
sual impairments, and deaf-blindness. The authors
then plotted the average thimerosal dose against the
individual disabilities found and reported an associ-
ation between speech disorders and autism with
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thimerosal but no association with visual impair-
ments, deaf-blindness, and orthopedic impairments.
QOdds ratios as compared with a baseline in 1984 and
ClIs >1 were reported. One of the studies also re-
ported a correlation between the MMR vaccine and
autism.#3

There are several concerns with this analytic ap-
proach. The US Department of Education reports the
number of people with each of the analyzed disabil-
ities contained in their system, subdivided by age.
The authors determined prevalence by dividing
these numbers by the number of live births recorded
in the year in which that age group was born, as per
the author reference to CDC data.™ The accuracy of
this approach depends on the assumption that the
US Department of Education database is equally ac-
curate and complete for each of the specified periods.
If dropout was more common for the cohort born in
19841985 than that born in 1990-1994 and if report-
ing and diagnostic criteria differ during the time
periods, then there may be spurious differences. In-
cidence of these disorders by birth cohort would
provide a better measure of trends than does preva-
lence. To evaluate trends in exposure, the authors
calculated the amount of ethylmercury administered
on average to US children during the same time
period. Although the ethylmercury dose did increase
during the study period as a result of the widespread
use of Haemophilus influenzae type b and hepatitis B
vaccines, the methods did not consistently describe
how ethylmercury exposure was calculated or which
vaccines were evaluated. The authors stated that the
ethylmercury dose “was based on the Biological Sur-
veillance Summaries of the CDC,” so the authors
apparently divided the doses distributed by the birth
year cohort to arrive at an average dose Problems
with this strategy include that the number of vac-
cines distributed in a certain year may not corre-
spond with the number administered; and, again, the
referenced report does not include manufacturer-
specific data that would allow the investigators to
separate thimerosal-containing from thimerosal-free
vaccines distributed. In addition, the authors did not
evaluate the vaccination histories of the children in
the US Department of Education report; rather, they
compared trends using 2 separate databases, thus the
conclusion that the relationship between NDDs and
ethylmercury is “linear,” NDDs increasing with each
microgram of mercury administered, is not valid.
Although it is plausible that autism prevalence did
increase at the same time that thimerosal exposure
increased (with the introduction of new vaccines), a
basic premise of epidemiology is that correlation
does not make causation; this shortcoming and alter-
native hypotheses were not addressed.

The 2 other ecological studies reported data from
Sweden and Denmark The first article reported the
incidence or case numbers of autism in Sweden and
in Denmark from 1987 to 1999.% The authors then
calculated cumulative ethylmercury exposure by
multiplying the amount in vaccines used at the ime
by vaccination coverage rates (usually >95%) for
each birth-year cohort and compared results with the
incidence of autism. Both Sweden and Denmark dis-

continued thimerosal use during the study period, in
1992. The results for both countries were similar.
Autism incidence or case numbers increased
throughout the study period and continued to in-
crease (although with some fluctuation) after elimi-
nation of thimerosal as a preservative in vaccines.
The data are most compelling for Denmark, where
autism prevalence rises substantially after thimerosal
discontinuation. The authors concluded that their
study constitutes compelling evidence against a
thimerosal-autism correlation.

The design of this study is straightforward. The
quality of records for autism diagnoses and vaccina-
tion rates and the size and stability of the population
studied are strengths of this work. One concern is
that incidence data were provided for Sweden but
not for Denmark; however, these data were pre-
sented in a second publication, discussed below.3”
This study does have some limitations, which are
discussed by the authors, and include the inability to
control for or identify factors such as environmental
exposure to methylmercury. Another limifation to all
ecological data collected on this subject is that the
criteria for the diagnosis of autism have changed and
broadened over the years, making it difficult to in-
terpret a reported increase in incidence or preva-
lence.

The last article in the ecological study category
used the same data set but evaluated data from
Denmark only.* This study expanded the Denmark
information to include 1961-1970, when the cumula-
tive ethylmercury dose was 200 ug in the first 15
months of life, and 1970-~1992, when the dose was
125 pg in the first 10 months of life, as well as
1992-2000, when vaccines in Denmark did not con-
tain thimerosal. The incidence of autism was stable
untit 1990 and thereafter increased throughout the
study period, including the period when thimerosal
was not included in vaccines. The authors concluded
that there is no evidence for an association between
thimerosal use in vaccines and autism.

The limitations of this study are similar to those
discussed for the article by Stehr-Green et al3¢ In
addition, because data were not available, outpa-
tients with the diagnosis of ASD were not counted
until 1995. This would increase the incidence rates
for 1995 compared with previous years, as discussed
by the authors. Rates continued to rise after 1995,
however, when outpatients continue to be counted,
so this is not likely to have affected overall conclu-
sions of the analysis.

Laboratory Studies Describing Mercury Levels After
Vaccination in Human Infants

Most studies of the pharmacokinetics and metab-
olism of organic mercury have evaluated methyl-
mercury and have been performed with oral or
inhalational absorption and are summarized else-
where.!%?* The first publication to describe ethyl-
mercury (from thimerosal) pharmacokinetics in in-
fants after injection was published by Stajich et al
in 2000.%% This study compared 20 infants in whom
pre— and post-hepatitis B vaccination mercury levels
were evaluated. Levels after vaccination were col-
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lected at 48 to 72 hours. Fifteen infants who were
born at <1000 g were compared with 5 infants who
were born at >3500 g. Each dose of vaccine con-
tained 12.5 ug of ethylmercury. The mean mercury
level after vaccination was significantly higher (P <
.01) in the preterm group compared with the term
group {mean: 7.36 = 499 ug/L vs 2.24 = 0.58 ug/L,
respectively). The mean value did not exceed the
Department of Health and Human Services guide-
lines for “normal” blood mercury levels (<20 ug/L).
On an individual basis, this value was exceeded in 1
preterm infant {range: 1.3-23.6 ug/L) but no infants
in the term group (range: 1.4-2.9 ug/L). The authors
raised concern for possible toxicity in the preterm
population, although the significance of a 23.6-ug/L
ethylmercury blood level in 1 infant is unknown.
These data are useful in suggesting that the birth
dose of hepatitis B vaccine does not substantially
increase blood mercury levels in term infants and
that levels are well below Department of Health and
Human Services guidelines. It should be noted that
the American Academy of Pediatrics and the Advi-
sory Committee on Immunization Practices do not
recommend hepatitis B vaccination in infants <1000
g unless the mother is HB surface antigen positive.
For both the preterm and term groups, the small
sample size limits the precision of the point esti-
mates.

The publication by Pichichero et al™ included data
from 61 children: 40 recrutted in Rochester, NY, who
were exposed to thimerosal in vaccines compared
with an unmatched control group of 21 children who
were not exposed to ethylmercury in vaccinations
recruited in Bethesda, MD. Although the Bethesda
group is called a control, these children are not
matched and the timing of blood mercury level test-
ing is different. Children in the thimerosal-exposed
group received up to 3 thimerosal preservative-con-
taining vaccines (DTaP, hepatitis B, Haemophilus in-
fluenzae type b), and mercury levels were measured 3
to 28 days after vaccination, {n the control group,
samples were obtained at either the 2- or 6-month
well-child visit. Urine and stool samples and mater-
nal hair for total mercury content were studied for
some infants, mostly in the thimerosal-exposed
group. Results showed mercury concentrations be-
low the limit of quantification in 12 of 33 infants in
the study group and in 14 of 15 infants in the control
group. Mean values were higher in younger patients,
although exact means were not reported. The highest
level reported was 20.6 nmol/L (parts per billion),
which was less than the 29 nmol/L cited by the
authors as thought to be safe in cord blood. Mercury
also was found in stool specimens of infants who
were exposed to thimerosal, suggesting excretion via
the intestinal tract. The half-life of ethylmercury was
calculated at 7 days (95% Cl: 4-10 days), substan-
tially less than the 20 to 70 days for methylmercury.

Although the absence of sigmficantly elevated
blood mercury levels in this study 1s reassuring,
there are a number of limitations to the investigation
Most important, only 4 thimerosal-exposed children
had blood specimens obtained within 5 days of vac-
cination—the period during which levels would be

expected to be highest. In addition, baseline blood
mercury levels were not obtained, so increases after
exposure could not be characterized; and the ex-
posed and comparison groups were not matched by
age and were enrolled from different geographic
areas. As the data showed higher mercury concen-
trations from maternal hair samples of the children
who received thimerosal-containing vaccine, consis-
tent with greater prenatal environmental exposure,
the 2 groups are not the same at baseline and thus
comparing them is problematic. Estimates of the
half-life of ethylmercury were derived from a model
and not from longitudinal observations of children.
Although a difference between the half-lives of ethyl
and methyl mercury is an important finding, directly
assessing half-life would be more optimal than rely-
ing on modeled resuits.

Although not a pharmacokinetic evaluation, Geier
and Geier®®3! compared the FDA and EPA exposure
limits with the thimerosal dose received in routine
vaccination. They reported an “instantaneous ex-
cess” of mercury in vaccines on the basis of EPA and
FDA standards of 3.2- to 32-fold. The data source and
these calculations are understandable and reproduc-
ible. However, they are a misinterpretation of the
EPA and FDA guidelines, which define their refer-
ence dose as “an estimate of daily exposure to the
human population (including sensitive subpopula-
tions) that is likely to be without a risk of adverse
effects when experienced over a lifetime.”'* No stan-
dards exist for an “instantaneous,” single-day dosage
of ethylmercury delivered by intramuscular injec-
tion.

DISCUSSION

The quality and conclusions of 12 original studies
on the potential association between thimerosal-con-
taining vaccines and developmental disorders, in-
cluding ASD, were examined in this review. Results
of epidemiologic studies can contribute to assess-
ment of causation but, by themselves, have several
inherent limitations. Because they are observational
rather than experimental, differences between study
populations, multiple potential sources of bias, and
the effects of confounding all can affect outcome.
Thus, care in selecting the study group, defining and
measuring exposures and outcomes, and analytic
methods is crucial in obtaining meaningful results.
Although consistency of results between multiple
studies is 1 factor that can contribute to accepting or
rejecting a causal relationship, a caveat is that only
high-quality studies should be considered when
evaluating consistency of findings. The 4 epidemio-
logic studies that support an association between
thimerosal exposure and NDDs including autism, alt
by the same authors and using overlapping data sets,
contain critical methodologic flaws that render the
data and their interpretation noncontributory. The
retrospective and prospective cohort studies that do
not report an association, despite some limitations,
generally were well designed and appropriately an-
alyzed. Overall, these data support a conclusion of
no association between thimerosal-containing vac-
cines and autism in children.
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In a cohort study that finds no association, it is
important to assess the study’s power to detect a
significant association, if it existed; none of the 4
quality cohort publications did so, although they did
report Cls. Despite large numbers of children or
child-years of observation included in the studies,
because some of the measured outcomes were un-
common, power to detect significant associations
may have been limited. One can assess the precision
of a point estimate by CI width. For some analyses,
the Cl may include values that, taken individually,
could seem clinically important; for example, a 95%
Clfrom (.78 to 1.71 represents a 5% chance that there
is a 71% increase in the evaluated measure. Although
this is not statistically significant (P > .05), some may
believe that it is clinically significant. Conversely,
when 4 quality studies do not consistently find sta-
tistically significant associations, an association that
is found is most likely attributable to chance from
multiple measures. In this context, although there
may be a small chance that a clinically important
association could not be detected by an individual
study, the failure to detect an association in 4 well-
designed cohort evaluations and 2 well-designed
ecological studies supports that there truly is no
association between thimerosal and ASD/NDDs.

A limitation in generalizing from the European
studies to the United States is that total thimerosal
exposure in the United Kingdom, Sweden, and Den-
mark were less than the potential maximum dose in
the United States, and vaccination schedules dif-
fered; not including influenza, these amounts are
75 ug, 75 pg, 125 ug, and 237.5 pg of ethylmercury,
respectively. However, a higher earlier exposure
may be important if a true risk exists.

The pharmacokinetic studies, although limited by
small sample sizes and differences in timing of spec-
imen collection, suggest that blood mercury levels
postvaccination in human infants are not in the range
of known toxicity, making neurologic damage from
thimerosal in vaccines unlikely. One caveat to this is
that the blood level that could be associated with
subtle neurotoxicity is controversial and thus makes
pharmacokinetic studies difficult to interpret. The
lowest Benchmark dose for a neurobehavioral end-
point after in utero exposure to methylmercury that
the National Research Council considered reliable
was 58 ug/L (parts per billion) in cord blood.!*?!
The postnatal threshold for subtle neurotoxicity is
not known but likely would be greater than the
lowest Benchmark dose for the more susceptible fe-
tus. In any case, the highest levels found in these
investigations are not in this range, although the
timing of blood draws may not have been optimal, In
addition, the results of the study by Pichichero et
al,* demonstrating differences in the half-life and
metabolism of ethylmercury and methylmercury, in-
dicate that extrapolating experience with the latter to
the former may be inappropriate.

Surprising, animal data on thimerosal pharmaco-
kinetics are sparse. Magos?>*# compared exposure to
these 2 types of mercury in rats and found that
methylmercury is actively transported across the
blood-brain barrier, whereas ethylmercury is pas-

sively transported and is not as neurotoxic. An ab-
stract published in 2003 on the pharmacokinetics in
newborn monkeys also demonstrated a much shorter
half-life for ethylmercury and lower brain levels®
Although there are anecdotal reports of mercury che-
lation aiding children with autism, there have been
no controlled trials, and reports of mercury levels in
autistic children are few. One study reported lower
mercury levels in the hair of autistic children com-
pared with control children; although the authors
hypothesized that the mercury was absent from the
hair because it was being retained in the brain, no
evidence was presented to support this assump-
tion 5%

Ecological studies are subject to inherent limita-
tions of this method. Changes over time in the diag-
nosis and reporting of autism and other NDDs make
trends particularly difficult to evaluate. Neverthe-
less, data from Denmark and Sweden, where expo-
sure to thimerosal in vaccines was eliminated in 1992
and where autism rates continued to increase, are
consistent with the results of the quality cohort stud-
ies and the pharmacokinetic findings.

The evidence reviewed here indicates there is no
association between thimerosal-containing vaccines
and NDDs, including autism. Determining the cause
of autism is important for future diagnosis, treat-
ment, and prevention. However, as the evidence re-
viewed here suggests, these efforts may be substan-
tially more productive if they are redirected to other
hypotheses. Autism research dollars are limited, and
parents of autistic children deserve to see finances
directed to where they will do the most good. In
addition, the evidence reviewed here does not sup-
port a change in the standard of practice with regard
to administration of thimerosal-containing vaccines
in areas of the world where their use is critical, such
as economically developing countries. Removal of
thimerosal as a preservative has resulted in the use of
single-dose vials that are more expensive and in-
creases the need for refrigerator space and other cold
chain equipment. In much of the world, these con-
straints represent a substantial barrier and would
result in far fewer children being vaccinated against
serious and life-threatening vaccine-preventable dis-
eases. It 15 well documented that unfounded con-
cerns about vaccine safety can result in decreases in
vaccination rates, subsequent disease outbreaks, and
inefficient and ineffective utilization of scarce finan-
cial and research resources %7 In the case of thimer-
osal and autism, a growing body of scientifically
credible evidence suggests that there may be little to
be gained from large additional research investments
and, at a minimum, that it is time that additional
significant investments in scientific or medical re-
search related to thimerosal and autism be based on
credible grounds that would lead one to believe that
such mnvestigations will contribute to understanding
mechanisms that cause ASD.
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CERVICAL STITCHES ARE INEFFECTIVE

“A common surgical procedure long believed to help prevent premature births
is ineffective, a new study has concluded. The study examined a technique called
cervical cerclage, used in up to 2 percent of all pregnancies, according to Dr Kypros
H. Nicolaides of the Kings College Medical School in London, an author of the
study. The cervix is a sphincter of muscle that holds the fetus inside the uterus in
pregnancy. Women whose cervixes have been damaged or are shorter than normal
have long been thought to be at higher risk of premature deliveries. In cervical
cerclage, stitches are inserted to shore up the cervix and give it added strength. The
study, published on June 5 in The Lancet, involved more than 47 000 pregnant
women in many countries. The women were examined with ultrasound. A group
of 470 whose cervixes were short enough to put them at risk and who chose to
participate were randomly assigned to get the procedure or not. Dr Nicolaides said
the results confirmed that the length of the cervix accurately predicted preterm
delivery. But the study also found that the cerclage procedure made no significant
difference in the outcome; 22 percent of the women who had the surgery extended
their pregnancy beyond 33 weeks, as did 26 percent of the control group.”

O’'Neil J. New York Times, June 8, 2004

Noted by JFL, MD
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A Case-Control Study of Mercury
Burden in Children with Autistic

Spectrum Disorders
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ABSTRACY

Large autism epidemics have recently been reported in the
United States and the United Kingdom Emerging epidemioclogic
evidence and biologic plausibility suggest an association between
autistic spectrum disorders and mercury exposure.

This study compares mercury excretion after a three-day
treatment with an oral chelating agent, meso-2,3-
dimercaptosuccinic acid {DMSA), in chitdren with autistic spectrum
disorders and a matched control popuiation. Overall, urinary
mercury concentrations were significantly higher in 221 children
with autistic spectrum disorders than in 18 normal controls
(Refative Increase (R}=3.15; P < 0.0002). Additionally, vaccinated
cases showed a significantly higher urinary mercury concentration
than did vaccinated controls (R1=5.94; P < 0.005). Similar urinary
mercury concenirations were observed among matched vacch
nated and unvaccinated controls, and no association was found
between urinary cadmium or lead concentrations and autistic
spectrum disorders.

The observed urinary concentrations of mercury could
plausibly have resuited from thimerosal in childhood vaccines,
although other environmental sources and thimerosal in Rh (D}
immune globulin administered to mothers may be contributory.

Regardiess of the mechanism by which children with autistic
spectrum disorders have high urinary mercury concentrations, the
DMSA treatment described in this study might be useful to diag-
nose thelr present burden of mercury.

KEY WORDS: autism, autistic spectrum disorders, chelation,
DMSA, mercury, thimerosat

Background

Recent studies have analyzed the prevalence of autism from the
mid-1980s through 2002 in the United States and the United
Kingdom." The prevalence of autism is estimated to have risen
fron one in about 2,500 children in the mid-1980s to as common as
one in 150 by 2002. Further, since afl of these studies find the
prevalence of autism in mates to be four times that of females, the
male prevalence of this disorder exceeds one in 100. These studies
show that the rise in the prevalence in autism is genuine and not the
resuit of population migration, differences in diagnostic criteria, or
other potential confounders,

in 2001, the Institute of Medicine (IOM) of the United States
National Academy of Sciences’ determined that a link hetween
mercury from thimerosal contained in childhood vaccines and the
recent dramatic ncrease in neurodevelopment disorders 15 biologi-
cally plausible Recont studies d a strong epid i

7% Journal of American Physicians and Surgeons

link betwecen exposure to mereury from thimerosal contained in
chitdhood vaccines and neurodevelopment disorders.™

The purpose of this stady was t0 evaluate the concentration of
mercury in the urine following a three-day treatment with an oraf
chelating agent, meso-2,3-dimercaptosuccinic acid (DMSA), in
children with autistic spectrum disorders in comparison to a
contro} population. Forman et al." have reported on the use of orat
treatment with DMSA in children exposed to metaliic mercury.
The authors found that oral chelation with DMSA produced a
significant mercury diuresis in these children. They observed no
adverse side effects of treatment. The authors concluded that
DMSA appears to be an effective and safe chelating agent for
treatment of pediatric overexposure to metallic mercury In
addon, extensive literature supports its safety in the chelation of
lead from exposed children.

Methods

This study is a retrospective analysis of 221 consecutive
children with previously established autism spectrum disorders
referred and admitted to the | ional Child Devel
Resource Center {{CDRC). Each child had been diagnosed with
autism (DSM-IV 299.00} or pervasive developmental disorder
{DSM-TV 299 80) by outside physicians. A control population of 18
children was also identified without autism spectrum disorders in
themselves or among their siblings or their first-degree family
members. These healthy chifdren presented to the ICDRC for
clective determination of their levels of environmental mercury
exposure at the request of their familics, and are included here for
case comparison. The Arizona State University Institutional
Review Board approved our retrospective examination of cases and
condrols in this study.

All children were examined to exclude those who had dental
amalgams. Among the 221 cases, all had received their full
scheduled childhood immunizations appropriate for their respec-
tiveages. Among the {8 contrels, 18 children had received their full

hildhood i izats hedules, and § children had received no
tons because of refigi jecti

Informed consent was obtained from both cascs and controls for
DMSA. chelation treatment. Controls and cases were both chal-
lenged with a three-day oral treatment of DMSA (10 mg/kg per
dosc given three times daily). After the ninth dose, the first voided
morning urine was coliected (when possible}, or an overnight urine
collection bag was worn. All laboratory analyses were performed
by the Doctors’ Data, Inc.. in Chicago, 111 The response to DMSA
was measured as micrograms of mercury per gram of creatinine
using ty coupled mass sp ¢+, and creatining was
measured using the Jaffe method. The laboratory was not informed
whether the specimens were from cases or controls.

in addition to the overall ion data. several epidemiologi
case-control studies were conducted using the available popula-
tions, First, it was possible to match 88 cases agmnst 16 controts for
age (within ene year) and sex, and overall post-DMSA urinary
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mercury concentrations were deternuned. Second, it was possible
to match 55 cases against 8 vaceinated controls for age, sex, and
vaceine status, and overall post-DMSA urinary mercury, cadmium,
and lead concentrations were determined. Finally, as epidemiologic
coatrols, it was possible to match 5 cach of vaccinated and unvacei-
nated controls for age and sex. and overal! post-DMSA urinary
mercury, cadmium, and lead concentrations were determined

The statistical package contained in Excel” and SISA™ was
employed in this study. We determined means, relative merease
{RI) inmean heavy metal excretion in cases compared with controls
{mean,,,/mean,,,). standard deviation, and statistical signifi-
cance using a t-test. Our null hypothesis was that the populations
under study should have similar distributions of excieled heavy
metals, and we accepted a double-sided P-value of <0.05 as
statistically significant.

Population | Number | Number | Mean Age | Mean Urinary Meccury
Type of Boys | of Girls | in Years {mcg/ g) creatinine
{Range) {Range)
Cases 183 38 8.25 4.06 £ 8,58
(310 15) {0 to 58.65)
Conirols 14 4 . 1.29 %154
310,16} (0162

Tabte 1. Surnmary of 221 Cases and 18 Controls

Results

Table 1 suromarizes the number of males and females, mean
age in years, and average mcg Hg/g creatinine after DMSA
treatment among our 22} cases and 18 controls. Among our 221
cases the boy:girl ratio was 4.88: 1, and among our 18 controls the
boy:girl ratio was 4:1. Urinary mercury concentrations were
significantly higher in cases than in controls (R1=3.15; P<0.0002;
95%Cl: 143 104.11).

In the first part of our case-control analysis, we determined the
mean and standard deviation of the concentrations of urinary
mercury in the 88 cases (5.45 = 10.9 meg Hg/g creatinine) and 16

status-matched controls (1.08 + 1.12 meg Hy/g creatinine). We
determined that cases had a significantly lgher urinary -
tions of mercury after DMSA treatment than did controls (R1=$ 94;
P<0.005;95% CI: 1.90 to 8.79). As shown in Table 2, both groups
had similar urinary concentrations of cadmium and lead sfter
DMSA treatment. Among our age and sex-matched healthy
children, we determined that 5§ vaccimated controls had similar
urinary concentrations of mercury, cadmium, and lead after DMSA
treatment compared with 5 unvaccinated controls, as is summa-
rized in Table 3.

Heavy Meta! Population Heavy Metal Level
Exarined Examined meg/g creatinine)
5 Vaccinated
Mercury Controls 0702071
5 Unvaccinated
Mercury Controls 1.68 £2.40
Statistical P =035
t Mot Significant __
: 5 Vaccinaied
Cadmium Controls 0.42£0.27
" 5 Unvaccinated
Cadmium Controls 0.50 £0.27
Statistical P =066
| Assessment Not Significant
S Vaccinated
Lead Controls 14.0£10 1
5 Unvaccinated
Lead Controls 16.1%85
Statisticat P=073
| Assessment Not Significant

Table 3. A summary of a comparison of matched vaccinated and unvacei-
nated cortrols for heavy metal levels following a three-day DMSA treatrent

Discussion

This study shows a strong association between increased
urinary mereury concentrations following three days of treatment
with DMSA and the presence of an autistic spectrum disorder. The

ape and sex-matched controls (1.45 + 1.57 meg Hy/g )
after DMSA treatment. The urinary mercury concentrations were
significantly higher in cases than in controls (R1=3.76; P < 0.002;
95%CL 1.60t0 6.41).

The results of the second part of our case-controf analyses are
summarized in Table 2. We determined the mean and standard
deviation of the urinary mercury concentrations in the 55 cases
(6.42 + 12.69 mcg Hg/g creatinine) and 8 age, sex, and vaccine-

Hy significant association persists when vaccinated cases
are compared with matched d controls. No
was found between post-DMSA urinary cadmium or lead concen-
trations and autistic spectrum disorders. Lastly, although the study
populations were small, the heavy-metal concentrations measured
in matched vaccinated and unvaccinated control children were
small and showed ro statistically significant differences in urinary
mereury, cadmium, and lead concentrations following a three-day
treatment with DMSA.

Table 2. Matched Cases and Controls for Heavy Metal Levels Following
a 3-Day DMSA Treatment

JSournat of American Physicians and Surgeons

Heavy Metal | Popuiation Heavy Metal Level Previously, Stajich et al." showed that newborn infants had
g&‘*m\'“e" %a(r:mned (""29‘13 C“:% significant (P < 0.01) several-fold increases in the blood cencentra-
M::z:g 300’?::; 1.081«1 51 toms of mercury during the 48 to 72-hour period following
Sratistioal Relative Increase = 5.9 i with thi - ini hildhood  vaccines,
Assessment P < 0.005 compared with pre-vaccination levels,
T T 95%061’;31;93 28‘79 Pichichero et al.” d the concentrations of mercury in
Caamian T8 Gomtrole 0862035 the blood, urine, and stool 3 to 28 days following thimerosal-
Statisticat Relative Increase = 1.3 containing vaccines in 40 full-term infants of age 6 months and
=035 younger in compatison to 21 control infants receiving thimerosal-
Assessment Not Significant - .
Tosd TETases 7 BEQ:ZE 5 free vaccines, The mean mercury doses received by thimerosal-
Toad 8 Controls NEx86 ?xpnscci subjects were 45.6 meg {range 37.5-62.5) for 2-month-old
Statistical Relative Increase = 1.5 infants and [11.3 meg (range 87.5-175.0) for 6-month-old infants.
Assessment Nt ST reant Blood mercury concentrations in thimerosal-exposed 2-month-old
ignificamt |

infants ranged from less than 3.75 t0 20.55 amol/L; in 6-month-old
infants, ali values were lower than 7.50 nmol/L. Only 15 blood
samples from controls contained quantifiable mercury.
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Concentrations of mercury were low in the urine after vaceina-
tion but were high in the stools of thimerosal-exposed 2-month-old
infants (mean 82 ng/g dry weight) and 6-month-old infants (mean
58 ng/g dry wetght) The authors estimated that the blood half-life
of cthylmercury was 7 days (95% CT 4-10 days). The study was
unable to determine the ultimate disposition of most of the mercury
with which infants were injected.

Our analysis shows that children who developed autistic
spectrum disorders had significantly greater accunulated mercury
than controls, Our results are similar to those of the retrospective
study by Holmes et al.” They abserved that there was a significant
relationship between increasingly severe autism and decreasing
mercury levels in first baby hareuts in comparison to normal
controls. Our results and those of Holmes et al. probably result from
a decreased ability of children with autistic spectrum disorders to
excrete mercury, resulting in the retention of potentially toxic
mercury levels.

Tmpaired sulphation is observed in autistic spectrum disorders,
and this biochemical deficit, possibly a pre-existing genetic
condition, may contribute to the observed mercury lati

monty observed comorbidil

spectrum disorder.

The results of our present study, combined with the published
obscrvations included above, disagree with the views expressed by
Nelson and Bauman and support the hypothesis of Bernard et al.,*
who have compared the similar biological abnormalities com-
monly found in autism and the corresponding pathologies arising
from mercury exposure. Distinct similarities were tound between
autism and mercury exposure in their effects upon biochemistry,
the immnune system, the central nervous system structure,

hemistry, and physiology.

Another study by Bernard et al.” has further examined the
relationship between thimerosal and autism. They determined that
thimerosal was first added to childhood vaceines in the 1930s, and
autism was first described in 1943 among children born in the
1930s, suggesting that autism may indeed be an iatrogenic effect
of thimerosa

Tn addition, Redwood et al™* bave reported that mercury
exposure from childhood imnmunization is a casse for concern

in Asperger’s Sy . an autistic

since the nommal mechanism of clearing mereury from the body is
thought to involve the binding of mercury compounds to
sulfhydry! groups.™

Mercury concentrations in the human brain are six times greater

because exp to low fevels of mercury during critical stages of
development has been associated with neurological disorders in
children, including attention deficit disorder (ADD), learning
difficulties, and speech defays.

Moreover, our findings appear to confirm previously published

than the blood.” This stems from the fact that thi 1 contains
the ethylmercury radical attached to the sulfur atom of the thiol
group of salicylic acid Generally. mercuric jons bind tightly but
reversibly to thiol higands™™ Tt is likely, thercfore, that the
ethylmercury cation of thimerosal dissociates from the thiosalicylic
acid moicty immediately after injection to bind to the surrounding
thiol ligands present in great excess in tissue proteins.”

The buildup of mercury in the tissues of children is particularly
alarming in light of a yecont wticte by Baskin ot al.” They have
examined the toxic effects of micromolar concentrations of
thimerosal in cultured buman cerebral cortical neurons and in
normal human fibroblasts. The results demonstrated that
thimerosal in 1 induced b and
DNA damage, and initiated caspase-3 dependent apoptosis in
truman newrons and fibroblasts. In addition, the authors report that
thimerosal toxicity may occur at even lower doses than those
utilized in their experiments with longer times of exposure. Another
recent study by Makani et al.” has also demonstrated high cethwlar
toxicity of thimerosal in low micromolar concentrations in T-cells
incubated with thimerosal for 24 hours.

Arecent article by Nelson and Bauman™ stated that the overalt
clinical picture of mercurism~from any known form, dose,
duration, or age of exposure-does not mimic that of autism and
that no cvidence has yet been brought forward to indicate that
children exposed to vaccines containing mercurials have more

P evidence showing a direct association between
increasing mercury from thimerosal-containing childhood
vaccines and neurodevelopment disorders in children.” These
studies showed that there was a two to sixfold, statistically
significant increased incidence of neurodevelopment disorders
following an additional 75-100 meg dosage of mercury from
thimerosal-containing  childhood vaccines in comparison to
thimerosal-free childhood vaccines. These studics showed dose-
response curves dem ing a close, statistically sigmificant
correlation between increasing mercury doses from childhood
vaceines and childhood neurodevelopment disorders,

The results of our analyses suggest that mercury should be
removed immediately from all binlogic products, and others have
reached a similar conclusion. Kravchenko et al.™ stated, “Thus
thimerosal, commonly used as a preservative, has been found not
only to render its primary toxic effect, but also [to be] capable of
changing the properties of cells. This fact suggests that the use of
thimerosal for the preservation of medical biological prepara-
tions, especially those intended for children, is inadmissible.” Cox
and Forsyth™ reported. “However, individual cases of severe

ions to thi 1 d ate a need for vaccines with an
alternative preservative.” Sinntarly, . reactions can be expected
in such a high p of merthiol persons that
merthiolate in vaccines should be replaced by another antibacte-
rial agent.”" Rohyans etal.” revealed in 1984, “Although aqueous

autism than children with less ot no such exp: L H T, the
National Toxicology Program (NTP) within the U.S. Department
of Health and Human Services, an interagency program headquar-
tered at the National Institutes of Health's National Institute of
Environmental Health Scicnces (NIEHS), reports that clumsiness,
speech impairment, and emotional disturbances are commonly
observed with both acute and chronic thimerosal exposurc. These
mercurial symptoms are core to the observed abnormalities in
autistic spectrum disorders. This observation is supported by
Gireen et al,”" who recently reported that clumsiness is a com-

78 Journat of American Physicians and Surgeons  Volume 8 Number 3

merthiolate has been used for years as a topical antiseptic, a recont
review of its use by the Food and Drug Administration resulted in
its classification as ‘less than effective.” Furthermore, two of the
ingredients (thimerosal and borate) in merthiolate are toxic if
absorbed or injected.” In addition, Scal et al.” reported in The
Lancet, “Thimerosal is a weak antibacterial agent that is rapidly
broken down to preducts, including ethylmercury residues, which
are neurotoxic, Its role as a preservative in vaccines has been
juest 1, and the ph 1 industry itself considers its
useas historical.™

Summier 2003
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Conclusion

Analysis of post-DMSA urinary mercury excretion found a
strong, statistically significant association betwcen greatly
increased urinary mercury concentrations and the presence of
autistic spectrum disorders in vaccinated children.

The mercury levels measured in this study could plausibly
have resulted from exposure to mercury in routine childhood
vaccines in the United States, while thimerosal in Rh (D) immune
globulin and other potential environmental sources of mercury
may be contributory.

Our study is unable to determine whether the statistically

* Bertrand J. Mars A, Boyle G, et al. Prevalence of autisr in a United States
population: The Brick Township, New Jersey, investigation, Pediatrics
2001,108:1185-1161,

* Fiona JS, Baron-Cohan S, Boiton P, at al. Brief report: Prevalence of

autism spectrum conditions in children aged 5-11 years in

Cambridgeshire, UK. Autism 2002;6:231-237,

Institute of Medicine {US). /mmunization Safety Review. Thimerosal-

Containing Vaccines and Disorders.

DC; Nationat Academy Press; 2001,

Geier MA, Geier DA. Thimerosal in childhood vaccines,

neurodevelopment disorders, and heart disease in the United States. J

Arn Phys Surg 2003:8:6-11,

.

significantly higher urinary o d

Geier MR Geier DA. Neurodevetopmental disorders following thimerosal-
ing vaccings. Exp Biol Med 20 -664.

fons of mercury in
cases in comparison to controls is caused by higher exposure to
mereury, reduced ability to excrete mercury, or a combination of
these explanations. R dless of the mechanism by which children
with auatistic spectrum disorders accumulate high mercury levels,
the DMSA treatment course described in this study appears useful
and important in determining mercury body burden.

The data from this study, along with emerging epidemiologic
data showing a fink berween increasing mercury doses from
childhood vaccines and childhood neurodevelopment disorders,
increases the likelihood that mercury is one of the main factors
leading to the large increase in the rate of autism and other
neurodevelopment disorders. It is to be hoped that removing
thimerosal from all childhood vaccines will contribute to a dectine
mthe numbers of new cases of autistic spectrum disorders.

Unfc ly. as 1 in a recent publ * many of
the vaccines rec led for the childhood izati

* Geier DA, Geler MR. An assessment of the impact of thimerosal on
childhood neurodevelopmental disorders. Pediatr Rehabit (in press).

" Forman J, Moling J, Cemichiart E, et al. A cluster of pediatric metatiic
mercury exposure cases treated with meso-2,3-dimercaptosuccinic acid
(DMSA). Environ Health Perspect 2000;108:575-577.
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hepatitis 8 vaccination in preterm infants. J Pedliatr 2000;136:679-681,

* Pichichero ME, Cernichiari E, Lopreiato J, et al. Mercury concentrations
and metabolism in infants receiving vaccines containing thimerosal: A
descriptive study. Lancet 2002;360:1737-1741,
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" Gibert SG, t+Webster KS, i effects of
methylmercury exposure. Environ Health Perspect 1995:103(Suppi
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schedule contained the full doses of thimerosal through 2002
(FDA, personal communication). and w addition, pediatric
vaccines such as influenza, diphthena-tetanus (DT), and possibly
others, still contain the full amounts of thimerosal in 2003,
Therefore, it may be quite some time before a decrease in the
prevalence of neurodevelopment disorders is seen.
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Executive Summary

In the subsequent five years since the joint US Public Health Service and American Academy of
Pediatrics statement of 1999 alerting the public and practitioners to the potential harms of
mercury in medicine, specifically Thimerosal (a mercury-laden preservative used in numerous
vaccines), there has been a great body of work investigating the link between Thimerosal and
neurodevelopmental disorders (NDD) including, and especially, autism.

Within their joint statement, the USPHS and the AAP offered the following:

“...because any potential risk is of concern, the Public Health Service (PHS), the
American Academy of Pediatrics (AAP), and vaccine manufacturers agree that
thimerosal-containing vaccines should be removed as soon as possible. Similar
conclusions were reached this year in a meeting attended by European regulatory
agencies, European vaccine manufacturers, and FDA, which examined the use of
thimerosal-containing vaccines produced or sold in European countries.” (Thimerosal in
Vaccines: A Joint Statement of the American Academy of Pediatrics and the Public
Health Service, July 09, 1999)

These matters did not come to the forefront of scientific or public discourse due to any inherent
danger by a specific vaccine, but rather the previously overlooked potential cumulative effect of
multiple vaccines being given over a short schedule in our nation’s continuing attempt to ward
off epidemic and pandemic disease.

In 2001, the Institute of Medicine (IOM) published their first report in what would become a
multi-year investigation, including several interim public meetings for the presentations of the
most up to date scientific finds. In that report, Immunization Safety Review: Thimerosal -
Containing Vaccines and Neurodevelopmental Disorders (2001), the I0M would lay out a well
crafted and accepted plan for those necessary scientific efforts to formidably bring answers to the
issue. The IOM advised the relevant US government agencies (HHS, PHS, FDA, CDC, NIP)
and independent researchers that a combination of epidemiological, animal model, clinical and
case studies would be required by the tenets of good science to adequately review and make
sound and well-founded determination regarding a possible vaccine-NDD/autism link.

Also in 2001, SafeMinds would learn through Freedom of Information Act (FOIA) requests that
the National Immunization Program and Centers for Disease Contro] and Prevention had already
conducted a review within the Vaccine Safety Datalink (VSD) to see if there was any
epidemiological link between vaccines and NDDs including autism. That initial effort, led by
then CDC research fellow Dr. Thomas Verstraeten, would not be offered to the public or the
IOM for review. Verstraeten’s findings showed a strong relationship between enhanced
vaccination schedules and numerous symptoms of neurodevelopmental disorders including
autism. As will be discussed later, it will not be until a much revised, redacted and watered
down version could be accomplished that the CDC would allow the publishing of Verstraeten’s
work. While no additional scientific or evidentiary review will be accomplished in the interval
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between Verstraeten’s initial and final reports, the conclusions would change to reflect a lack of
evidence supporting a vaccine-NDD/autism link.

From 2001 through the IOM-Immunization Safety Review Committee’s (ISRC) May 2004 final
report and disbanding, it would become apparent that a sole focus upon epidemiological studies
in the US and various European countries would be the CDC/NIP’s singular response to the
vaccine-NDD/autism hypothesis. Nearly all of these studies, either CDC/NIP sponsored or
selected through an exclusive network of conflicted researchers, were found to have been rife
with major flaws in methodology and failing to follow acceptable standards in epidemiological
practice.

Countering the CDC/NIP response are numerous independent research efforts supported through
a mix of academic, private and non-profit foundational, and individual resources. Nearly 100%
of non-conflicted research filling the gaps originally called for by the IOM (epidemiology,
animal model, clinical, toxicology, case and genomic studies) has shown not only support to the
vaceine-NDD/autism hypothesis, but also the elemental furthering in understanding to the
biophysical path between exposure and injury.

As early as 1977, Russian researchers began recognizing the potential health hazards from ethyl
mercury exposures. Additional studies conducted through the 1980s also documented foxic
results from the utilization of thimerosal in various preparations and vaccines.

First afforded in Autism. a novel form of mercury poisoning (2000), Bernard et al laid out the
hypothesis of causality between Thimerosal and NDD/autism and the mimicking properties
between autism and mercury poisoning. Verstraeten’s original findings proved clearly the
epidemiological support to the Thimerosal-NDD/autism, but even those have been buttressed by
original and review efforts by others including Blaxill.

Boyd Haley, PhD, professor and chair at the University of Kentucky, Department of Chemistry
and H. Vasken Aposhian, Ph.D., Professor, Molecular and Cellular Biology, University of
Arizona have both clearly offered to the discussion, and revealed to the IOM/HHS communities,
the well founded biological harms seen from ethylmercury (Thimerosal), especially upon the
developing fetal/infant/toddler brain. In addition, these researchers have shown the biological
variables (age, sex, and synergistic toxicities) that come into play regarding mercury exposure
and subsequent injury. Aposhian also went further and offered that the inability for a select
population to have an inhibited ability to naturally excrete the heavy metal mercury (as a larger
population appears to have the capacity for) is not new to science. In fact, such a syndrome
would mimic another well-recognized process called Wilson’s Disease, where a problem
excreting the heavy metal copper creates a similar, though not exact, set of circumstances and
symptoms.

Issues regarding changes in diagnostics have also been offered as a potential reason for the
increases in the autism population’s relationship to increased immunizations. While a few
efforts were offered to support that hypothesis, all have subsequently been disproved through
review of the data, or independent analysis. The suggested benchmark for such data,
California’s Department of Developmental Services, dispels this theory. While admitting minor
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changes may be inferred by changes in diagnostic criteria, reviewers of the data are comfortable
that the exponential increases in autism cannot be supported through minor diagnostic coding
changes, and to suggest so is not a defensible position.

In 2003, 4 Case-Control Study of Mercury Burden in Children with Autistic Spectrum Disorders
was published by Jeff Bradstreet, MD, FAAFP, which clinically supported Aposhian’s position
of the inability of a select population to efficiently excrete mercury. This research provided that
it was possible for a child to have a biocaccumulation of mercury from multiple vaccinations that
would lead to eventual neurotoxicity and injury. Bradstreet went forward into a genomic survey
of affected and non-affected children, and found specific abnormalities (or single recognized
nucleotide polymorphism) found in children with autism spectrum disorders providing actual
mapping from exposure to injury.

Dr. Andrew Wakefield and Dr. Jill James joined Bradstreet in presenting Biological Evidence of
Significant Vaccine Related Side-effects Resulting in Neurodevelopmental Disorders.

Further evidence is provided by:

¢ Richard C. Deth, PhD (Northeastern University, Boston, MA) et al providing scientific
understanding of mercury/thimerosal potential influence in pre- and post-natal
development

* Burbacher et al, under NIAID/NIH/HHS funding, provided in primate models what had
long been disputed: the ability for ethylmercury to cross the blood/brain barrier and be
allowed to accumulate to toxic levels. (Requests for HHS to fund necessary further
research to qualify the results have gone unanswered.)

¢ Dr. Mady Hornig (Mailman Schoold of Public Health, Columbia University) et al, looked
at the effects of vaccine level thimerosal exposure on mice with a specific genetic
susceptibility. Hornig found that the selected mice universally showed an implication of
“genetic influences” that led to responses and activities that mimic those found in Autism
Spectrum Disorders.

In short, while one side relies singularly and consistently upon proved flawed population-based
epidemiology, or sequestered research findings, independent research filling much of the
requirements of good science, and the IOM’s stated needs, has amassed an appreciable body of
evidence that, at minimum, proves the need for funding appropriate and independent research to
follow through until all of the answers are found. In following another tenet of good science,
while the independent (non-governmental, government sponsored or otherwise conflicted) have
always readily made their efforts and data transparent and open for review. To re-secure the
public’s trust in our nation’s immunization program, and affiliated research, every effort should
be expended to assure that such openness and transparency is shared by all involved in the
discourse.
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Introduction

The Coalition for SafeMinds (Sensible Action For Ending Mercury-Induced Neurological
Disorders) is a private nonprofit organization founded to investigate and raise awareness of the
risks to infants and children of exposure to mercury from medical products, including thimerosal
in vaccines. SafeMinds supports research on the potential harmful effects of mercury and
thimerosal.

Our mission is to end the health and personal devastations caused by the needless use of mercury
in medicines. Utilizing a multifaceted approach, we: (1) work aggressively with government
agencies, legislators, manufacturers, and retailers to ensure the removal of mercury from medical
and health-related products; (2) press for more research to understand scientifically how mercury
in these products causes harm and how effective treatments can be developed for those aiready
exposed; (3) create awareness campaigns to educate parents, clinicians and policy makers about
the issue; and (4) encourage open investigations into how mercury has persisted in routine
medical products like vaccines despite its known neurotoxicity. To accomplish these goals, we
serve actively in the scientific, legal, regulatory, legislative, and public awareness arenas.

SafeMinds believes it is important to acknowledge our belief that vaccines are an integral part of
our public health infrastructure, and their importance to that system cannot be understated. That
said; we also feel strongly there is an inherent integrity necessary for the continued safety and
success of US vaccination efforts. It is to this integrity through safety issue that SafeMinds is
looking to support and bolster immunization policies and programs. It will only be through the
restoration of the public trust that the successes of past vaccine campaigns can be realized in the
future. SafeMinds also firmly believes that parents should be fully informed of the benefits and
risks associated with mandatory vaccinations, and that medical, religious, and philosophical
exemptions to immunizations should be preserved. States that do not have all three exemptions
should review their policies and consider at @ minimum to have viable medical and religious
exemptions instituted.

A Brief Recap of Autism: A Novel Form of Mercury Poisoning

In 2000, SafeMinds founders presented and published a research effort that aided in propelling
this issue into the awareness of the public and government officials. That endeavour, Autism: A
Novel Form of Mercury Poisoning' (Bernard, Enayati, Redwood, Roger, Binstock) was and
remains recognized as a cornerstone document to the discourse on medical mercury exposure
and toxicity and its effects on health. In the study, Bernard et al compiled bodies of data,
including that of various US government agencies, from several facets of the issne and mapped
the path between thimerosal (a widely utilized mercury laden preservative often found in
vaccines) and neurological development disorders, including autism.

Autistic spectrum disorder (ASD) is a neurodevelopmental syndrome with onset typically prior
to age 36 months. Diagnostic criteria consist of impairments in sociality and communication plus

4

! Bernard et al, Autism: a novel form of mercury poisoning, Medical Hypoth (2001) 56(4), 462471
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repetitive and stereotypic behaviors and stereotypic behaviors. Traits strongly associated with
autism include movement disorders and sensory dysfunctions. Although autism may be apparent
soon after birth, most autistic children today experience at least several months, even a year or
more of leormal development — followed by regression, defined as loss of function or failure to
progress.

In the 2000 report, SafeMinds recounted the history of events illuminating the neurotoxicity of
mercury (Hg):

Mercury-contaminated fish in Japan - Minimata Disease

Mercury-tainted grain in Iraq, Guatermala and Russia

Acrodynia also called Pink Disease induced by mercury in teething powders

Numerous instances of mercury poisoning through occupational exposures — Mad
Hatter’s disease

Numerous animal and in vitro studies providing insights into the mechanisms of mercury
toxicity

> o o

*

Based on the admission by the US Food and Drug Administration (FDA) that thimerosal, a
product that had been banned as an Over-the-Counter product, was still in use as a vaccine
preservative; and that infants were exposed to levels of mercury in excess of federal safety
guidelines, SafeMinds looked at the possible consequences to this exposure. This announcement
coupled with a significant number of parents reporting the onset of symptoms shortly after
immunization and the direct correlation in the increased prevalence of ASD and the increased
exposure to infants to thimerosal through immunizations, highlighted the need to review the
science in both areas to determine if acquired autism was a novel form of mercury poisoning.
(Acquired autism is also sometimes called regressive autism. It is this form of autism that has
become more prevalent in the last 15 years.)

ASD manifests a constellation of symptoms with much inter-individual variation. A comparison
of traits defining, nearly universal to, or commonly found in autism with those known to arise
from mercury poisoning which are provided in Table 1 are startlingly similar.

Table 1
Summary Comparison of Traits of Autism and Mercury Poisoning.

Psychiatric Disturbances
Social deﬁcuis, shyness, social withdrawal
Repetitive, perseverative, stereotypic behaviors; obsessive-compuisive tendencies
Depression; depressive traits, mood swings, flat affect, impaired face recognition
Anxiety; schizoid tendencies; irrational fears
Irritability, aggression, temper tantrums
Lacks eye contact; impaired visual fixation (Mercury)/problems in joint attention (Autism)

* Autism Society of America, Autism Definition, compiled from Diagnostic and Statistical Manual of Mental
Disorders.
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Table 1
Summary Comparison of Traits of Autism and Mercury Poisoning. (continued)

Speech and Language Deficits
Loss of speech, delayed language, failure to develop speech
Dysanthria; articulation; articulation problems
Speech comprehension deficits
Verbalizing and word retrieval problems (mercury), echolalia, word use and pragmatic errors (Autism)
Sensory Abnormalinies
Abnormal sensation in mouth and extremities
Sound sensitivity; mild to profound hearing loss

Abnormal touch sensations; touch aversion
Over-sensitivity to light, blurred vision
Motor Disorders
- Flapping, myocional jerks, choreiform movements, circling, rocking, toe walking, unusual postures

Deficits in eye-hand coordination; limb apraxia; intention tremors (mercury)/problems with inteotional
movement or imitation (Autism)

Abnormal gait and posture, clumsiness and in coordination; difficulties sitting, lying, crawling, and walking
problem on one side of body.

Cognitive Impalrmenrs
Borderline intelligence, mental retardation — some cases reversible
Poor concentration, attention response inhibition (mercury)/ shifting attention (Autism)
Uneven performéhée on 1Q subtests; verbal 1Q higher than performance 1Q
Poor short term, verbal and auditory memory :

Poor visual and perceptual motor skills; impairment in simple reaction time (mercury)/ lower performance
on timed tests (Autism)

Deficits in understanding abstract ideas & symbolism; degeneration of higher mental powers
{mercury)/sequencing, planning and organizing (autism); difficulty carrying out complex commands

Unusual Behaviors
Self—[njuribus behavior é.g head banging
ADHD traits '
Agitation, upprovoked crying, gﬁmacing‘ staring spells
Sleep difficulties
’ Physical Disturbances

Hyper-hypotonia; abnormal reflexes, decreased muscle strength, especially upper body; mcontinence;
problems chewing, swallowing

défrhatitis, beczema, itéh'mg

Diarrhea; abdominal pain/discomfort, constipation, ‘colitis’

Anorexia, nausea (mercury), vomiting (autism); poor appetite (mercury)/ restricted diet (Autism)
Lesions of ileurn and colon; increased gut permeabibity
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Table 2
Summary of Comparison of Biological Abnormalities in Autism and Mercury Exposure’

Mercury Exposure

Autism

Biochemistry

Binds — SH groups: blocks sulfate transporter
in intestines and kidneys.

Reduces ghutathione availability; inhibits
enzymes of glutathione metabolism;
glutathione needed in neurons, cells, and liver
to detoxify heavy metals; reduces glutathione
peroxidase and reductase.

Disrupts purine and pyrimidine metabolism

Disrupts mitochondrial activities especially in
the brain.

Low sulfate levels

Low levels of glutathione; decreased ability of
fiver to detoxify xenobiotics; abnormal
glutathione peroxidase activity in erythrocytes.

Purine and pyromidine metabolism errors lead
to autistic features.

Mitochondrial dysfunction. especially in brain.

Imnrune System

Sensitive individuals more likely to have
allergies, asthma, autoimmune-like symptoms.
especially rheumatoid-like ones.

Can produce an immune response in CNS;
causes brain/ MBP autoantibodies

Causes overproduction of TH2 subset;
kitls/inhibits lymphocytes, T-cells, and
monocytes; decreases NK T-cell activity;
induces or suppresses 1FNg & IL-2

More likely to have allergies and asthma;
familial presence of autoimmune diseases,
especially rheumatoid arthritis; IgA
deficiencies

On-going immune response in CNS;
brain/MBP autoantibodies present
Skewed immune-cell subset in the Th2
direction; decreased responses to T-cell
mitogens; reduced NK T-cell function;
increased [FNg & 1L-12

CNS Structure

Selectively targets brain areas unable to
detoxify or reduce mercury-induced oxidative
stress

Accumulates in amygdale, hippocampus, basal
ganglia, cerebral cortex; damages Purkinje and
granule cells in cerebellum; brain stem defects
in some cases.

Causes abnormal neuronal cytoarchitecture;
disrupts neuronal migration, microtubules, and
cell division; reduces NCAMs

Progressive microencephaly.

Specific areas of brain pathology; many
functions spared

Pathology of amygdale, hippocampus, basal
ganglia, cerebral cortex; damage to Purkinje
and granule cells in cerebellum; brain stem
defects in some cases

Neuronal disorgahiiétion; increased neuronal
cell replication, increased glial cells; depressed
expression of NCAMs

Progressive microencephaly and macrocephaly

3 Bernard et al, Autism: a novel form of mercury poisoning, Medical Hypotheses (2001) 56(4), 462471



248

A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders

Table 2
Summary of Comparison of Biological Abnormalities in Autism and Mercury Expmzm'e4
(continued)

Neurochemistry

Decreased serotonin sythesis in children:
abnormal calcium metabolism

Prevents presynaptic serotonin release and
inhibits serotonin transport; causes calcium
disruptions

Alters dopamine systems; peroxidine
deficiency in rats resembles mercurialism in
humans

Either high or low dopamine levels; positive
response to peroxidine, which lowers
dopamine levels

Neurochemistry (continued)

Elevates epinephrine and norepinephrine levels  Elevated norepinephrine and epinephrine

by blocking enzyme that degrades epinephrine
Elevates glutamate

Leads to cortical acetylcholine deficiency;
increases muscarinic receptor density in
hippocampus and cerebellum

Elevated glutamate and aspirate

Cortical acetylcholine deficiency; reduced
muscarinic receptor binding in hippocampus

Causes demyelinating neuropathy Demylination in brain

Neurophysiology

Causes abnormal EEGs. epileptiform activity,
variable patterns, e.g., subtle, low amplitude
seizure activities.

Causes abnormal vestibular nystagmus
responses; loss of sense of position in space
Results in autonomic disturbance; excessive
sweating poor circulation, elevated heart rate

Abnormal EEGs epileptiform activity, variable
patterns, including subtle, low amplitude
seizure activities

Abnormal vestigular nystagmus responses;
loss of sense of position in space
Autonomic disturbance; unusual sweating,
poor circulation, elevated heart rate

The Autism Epidemic

First, it is important to understand that autism is not a specific disease process with well-defined
biological markers. Rather the condition itself is an hypothesis, “a suggestion that behind the
behavioral description [lies] a disease entity.”™ In short, the absence of other biological
explanation of the condition calls for the diagnoses to be provided.

Since 1943 when Dr. Leo Kanner first described Autism and provided a diagnostic criterion,
there has been much discussion about both the prevalence of autism and the diagnostic criteria.
Early estimates placed the prevalence of ‘infantile autism’ at 4.5 to 5 per 10,000 live births.
Through the 1960s and 1970s, prevalence rates grew at a steady pace. In the late 1970’s,

4 Bernard et al, Awtism: a novel form of mercury poisoning, Medical Hypotheses (2001) 56(4), 462-471

? Rutter M. Diagnosis and definition, In: Rutter M, Schopler E, editors. Autism: a reappraisat of concepts and
treatments, New York: Plenum Press; 1978. p. 1-25 (as noted in Blaxill, What's going on? The question of time
trends in autism, -in press-)
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researchers painted a more detailed picture, including sub-definitions in the autism label that
expanded upon Kanner’s original parameters. The medical community began utilizing the terms
Autism Spectrum Disorders (ASD) and subcategories of Asperger’s syndrome, pervasive
development disorder, and regressive autism. Expected increase prevalence was noted bringing
the rates up to 20 per 10,000 live births. At the time Congress initiated its investigation into the
potential link between thimerosal and autism, the National Institutes of Health (NIH) estimated
the rates of autism at 1 in 500. By 2002, the NIH had updated its estimate to 1 in 250.

Six decades have now passed since following Kanner’s effort. In the first four following decades
Kanner’s applied definition to the autism condition stood without much discussion or
modification. In the most recent two decades, there have been efforts undertaken to better
qualify the term, sub-terms, and associated or similar processes.

These efforts have fueled debate regarding recognition of actual upward trends in autism, and
thus an acceptance of the “epidemic” nomenclature. Multiple studies and reviews have failed to
achieve a universal perspective of various datasets and cohorts, primarily because of a universal
disconnect on analysis criteria.

Further, expected evolutionary refinement of coding in universal references such as the
Diagnostic and Statistical Manual of Mental Disorders (DSM) or International Classification of
Diseases (ICD) have further debate as to whether shifts in prevalence are attributable to changes
in specific definition. Again, the lack of clarity to specific biological markers to provide
guidance in diagnoses further confounds the matter as in the end, there is a reliance upon clinical
subjectivity in providing diagnosis and coding.

Confounding the debate has been the “progressive” trends in changes and acceptance in
definitions including autism, early infantile autism, infantile autism, pervasive development
disorder (or PDD), childhood autism, autistic disorder, atypical PDD, PDD-NOS (not otherwise
specified), autism spectrum disorders, Asperger’s syndrome, childhood disintegrative disorder,
and Rhett’s syndrome.

Public health officials, policymakers and the public rely upon published research to provide
guidance in their understanding of the issues and charting the course for the future. Even this
may prove a disservice at times. In one example, three separate Scandinavian®’#
epidemiological studies were published over a three year period, each reviewing prevalence and
trends in autism. These studies cooperatively purported to show an evidentiary failure to support
the position of an epidemic labeling of the autism situation. Further investigation into each of
the individual studies design, methodology and definitions provides the insights necessary to
understand that the projected impression is false.

¢ Kadesjo B, Gillberg C, Hagberg B. Brief report: autism and Asperger d in year-old children: a total
gopulatjon study. J Autism Dev Disord 1999;29:327-31,

Arvidsson T, Danielsson B, Forsberg P, Gillberg C, Johansson M, Kjellgren G. Autism in 3-6 year-old children in
a suburb of Goteborg, Sweden. Autism 1997;1:163-73.
® Sponheim E, Skjedal O. Autism and related disorders: epidemiological findings in a Norwegian study using ICD-
10 diagnostic criteria. J Autism Dev Disord 1998;28:217-27.

10
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As an example: a 1997 Swedish study® measured the prevalence of autism in a 3- to 6-year-old
cohort born in 1988-1991. Two years later, a second Swedish study'” reviewed 7-year-olds in
the 1985 birth cohort. A third study from Norway'! covered a wide age range cohort and
incorporated data ranging back to 1978. Unfortunately, the timing of publications and the
individual stated findings provided the appearance that, at best, the prevalence of autism in
Scandinavia was in constant unpredictable flux. Had the studies standardized in their
methodology, meta-analyses and birth cohorts, a more accurate, and useful, presentation would
have been provided.

In reviewing several similarly biased studies, Blaxill'? specifically addresses the individual
failures of the above-referenced and similar studies use of flawed, non-standardized analyses in
forwarding what eventually become deeply flawed published studies. In an excerpt from his
conclusions, Blaxill offers:

“The evidence supporting an increasing rate of autism in the UK. and the U.S.

has gathered strength. Although both the nomenclature and the criteria set used
to define autism have changed over the years, these changes are not so great as to

prevent comparative analysis and do not explain major differences in reported
prevalence over time. The largest stable source of variability in reported autism

rates comes from incomplete ascertainment in young age cohorts, which limits the

ability to detect an underlying and rising secular trend. Reviews that have

downplayed the rising trend have overemphasized unimportant methodological
problems, employed flawed meta-analytic methods, and failed to take into account
the most relevant biases in survey methodologies. Point prevalence comparisons
made within and across surveys conducted in specific geographic areas, using
year of birth as a reference for trend assessment, provide the best basis for
inferring disease frequency trends from multiple surveys. A comparison of UK.

and U.S. surveys, taking into consideration changing definitions, ascertainment
bias, and case-finding methods, provides strong support for a conclusion of rising
disease frequency. The rate of autism in the U.S.,, once reported as less than 3 per
10,000, has now risen to more than 30 per 10,000, a 10-fold increase. The rate of
autism in the U K., once reported as less than 10 per 10,000, has risen to roughly
30 per 10,000. Reported rates for ASDs in both countries have risen from the 5—
10 per 10,000 range to the 5080 per 10,000 range. This review has found little
evidence that systematic changes in survey methods can explain these increases,

although better ascertainment may still account for part of the observed changes.

A precautionary approach therefore suggests that increased rates of autism and
related disorders be accepted as an urgent public health concern. "

® Arvidsson T, Danielsson B, Forsberg P, Gillberg C, Johansson M, Kjellgren G. Autism in 3-6 year-old children in
a suburb of Goteborg, Sweden. Autism 1997;1:163-73
' Kadesjo B, Gillberg C, Hagberg B. Brief report: autism and Asperger syndrome in seven-year-old children: a total
?opulation study. § Autism Dev Disord 1999;29:327-31.

! Sponheim E, Skjedal O. Autism and related disorders: epidemiological findings in a Norwegian study using ICD-
10 diagnostic criteria. J Autism Dev Disord 1998;28:217-27.
2 Blaxill, What's going on? The question of time irends in autism, (-in press-)
% Blaxill, What's going on? The question of time trends in autism, (-in press-)
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Confounding the autism epidemic discussion further are a frequent reliance, especially by
government agencies, upon studies which may provide fairly accurate sources of data and
assessment of the U.S. prevalence of autism, while providing inaccurate and unfounded
conclusions based upon that information. Two such examples follow.

In 1996, a study conducted in metropolitan Atlanta, Georgia found that the prevalence of autism
in children ages 3 to 10 was 3.4 per 1,000."* While making an unsubstantiated argument against
a mercury/vaccine-NDD/autism link, it appears to be one of the most current and widely
accepted quantifications of U.S. autism prevalence.

Two sources of data give a fairly accurate assessment of the true U.S. prevalence of autism.

A citizen’s group in Brick Township, New Jersey contacted the New Jersey Department of
Health and Senior Services (DHSS) in late 1997 with concerns about an apparently larger than
expected number of children with autism in Brick Township. Because of the complexity of the
disorder and the citizens’ concern that environmental factors might play a role, the New Jersey
DHSS, U.S. Senator Robert Torricelli, and U.S. Representative Christopher Smith contacted the
Centers for Disease Control and Prevention (CDC) and the Agency for Toxic Substances and
Disease Registry (ATSDR) for assistance. In response, a four-part plan was developed, including
a prevalence investigation, a literature review of environmental factors associated with autism,
an investigation of environmental pathways for human exposure in the community, and
community education and involvement activities. The study found a prevalence rate of 6.7 per
1,000 children ages 3 to 10 years. In looking at environmental factors that may have contributed
to this rate, the ASTDR listed mercury at a rate of 2 parts per billion being scientifically
validated to be linked to the onset of autism.”® The CDC opted not to evaluate immunization
records, even though the parents in Brick Township requested that this be included in the
analysis. A valuable opportunity was lost in 1998 to evaluate the potential link between
immunization and autism, including the level of thimerosal in immunizations delivered in Brick
Township.

In both studies, the CDC found that the rates were higher than studies in the 1980s and early
1990s.® Of importance is the fact that while the Atlanta study was conducted in 1996, it was not
published until 2003, well after the Brick Township report had been released in 2000 and the
furor around its findings died down.

Researchers out of California, where the rates of the most severe form of autism have increased
by 826%'” are firm in stating that these cases are not ‘better diagnostics’ and are not the result of
an expanded diagnostic criteria, that there is a true dramatic increase in the incidence of late
onset or regressive autism. Current rates of prevalence have been calculated at rates ranging
from 34-60 per 10,000 to 1 in 100 or higher.

" Yeargin-Allsopp M, Rice C, Karapurkar T, Doernberg N, Boyle C, Murphy C., “Prevalence of autism in a US
metropolitan area “ JAMA. 2003 Jan 1;289(1):49-55

15 “prevalence of Autism in Brick Township, New Jersey, 1998: Community Report, Centers for Disease Control
and Prevention, April 2000”

'¢ “Prevalence of Autism in Brick Township, New Jersey, 1998: Community Report, Centers for Disease Control
and Prevention, April 2000”

' California Department of Developmental Services, “Autism Spectrum Disorders, Changes in the California
Caseload, An Update”, April 2003
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While epidemiology and prevalence rates are important, too much energy and Federal funding
has focused on determining ‘how big is big’ rather than addressing the underlying causes of the
epidemic. Too much time has been spent attempting to use epidemiology in an attempt to
disprove theories based in clinical and laboratory research, and too little effort has been put
forward to truly understand the true pharmacokinetic nature of the toxic substance thimerosal.

Regardless of the number chosen for review, no one can deny that a conservative estimate of an
700% to 1200% overall increase, or up to a 48,600% regional increase, within one generation’s
life span, is anything less than disturbing.

Current statistics from the NIH, CDC, US Department of Education and the Autism Society of
America (ASA) provide for 1-1.5 million Americans currently diagnosed with autism. It is
recognized as the fastest growing developmental disability facing the American population. In
comparison with overall increases in population through the 1990s, autism’s growth rate was
172% vs. 13% for the population. In a similar comparison for all other disabilities, autism grew
over ten times faster during the same period.

Because of the insidious and utterly destructive nature of the disease, treatment and services cost
over $90 Billion in FY2003 nationally. Over ninety percent of those monies are for adult
services and treatment. If we look at the lifetime lost productivity of those currently diagnosed
(2003 statistics) with autism, there is a potential loss of over $7.5 Trillion to the American
economy alone.

With these base statistics before us, is it any question that Mercury was the god of thievery?
Since its introduction as a medical device component, millions of productive lives and billions of
dollars have been stolen from American families.

Much effort has been given to the diagnoses and treatment for autism spectrum disorders, PDD,
and the like. This treatise looks specifically to further explore the links between medical
mercury exposure and those diseases and their myriad impacts on American families and
American society. This effort will also review and report on the recent scientific efforts that
have furthered a causal link between these conditions and medical mercury.

The Costs Associated with the Autism Epidemic

In 2000, in the United Kingdom Knapp and Jarbrink published an extensive review of the
economic impact of autism spectrum disorders'® While specifically tied to the situation in the
United Kingdom, their event-cost modeling is now the widely accepted standard for calculating
autism spectrum and related disorders. The Knapp and Jarbrink model is unique in that it looked
at the entire picture of autism:

1. Pediatric and Adult Life Expenses included.

'® Jarbrink, K. & Knapp, M. (2000). ‘The economic burden of autism in Britain’
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2. Consideration for the varying costs on the Autism spectrum, from Asperger’s or high
functioning to very severe forms of autism.

3. Reviewed and included employment and compensation comparisons along with ratios of
productivity for those with autism who manage to enter the workplace.

4. They included realized and potentials regarding effective therapies, which provided for
some measure of recovery/management and allowed for children to reenter mainstream
educational models and the cost-benefit relationship within.

A key finding in the Knapp/Jabrink study was the global failure to evaluate the economic impact
over the lifespan and to address this impact for individuals, families, and government. In
addition to the driving force of compassion, the impetuous to achieve early intervention and
provide support to the entire family, not just the individual, was the extent of lost productivity
and quantified burdens on limited family, and government resources.

Utilizing Knapp and Jarbrink’s model, the expenditures of personal and government funds for
FY 2004 will exceed $100 Billion for treatment alone.”® At the same time, the United States,
through the National Institutes of Health, has scheduled an average of only $58 per child®
(FY2003-2004) to be spent toward autism spectrum and related disorders research. Additionally,
these monies are to be divided between causal and treatment research.

With the current American school age population living daily with autism spectrum or related
disorders exceeding 188,000,% this hardly seems to represent the NIH as holding these issues as
a high priority. Even the fact that the current level represents a 22-fold increase over the past ten
years™ has apparently not moved this issue further forward, nor does the fact that there is a
recent historical trend for a 10-17%”* annual increase in diagnoses of autism spectrum or related
diseases.

In addition to the financial strain of autism spectrum disorders on families, school systems, the
insurance industry, and state and federal agencies, having a family member affected by autism
extracts a significant human toll as well. The divorce rate is reported to be 85%,2 other siblings
do without the attention of their parents, and as reported in a study from Taiwan®® mothers with
autistic children experience greater suffering than those having children with other chronic
diseases such as Down’s Syndrome.

' Jarbrink, K. & Knapp, M. (2000). ‘The economic burden of autism in Britain’

2 Unlocking Autism 2004, extrapolated

2 US Department of Health & Human Services, National Institutes of Health, Estimates of Funding for Various

Diseases, Conditions, Research Areas FY2003-2005 —and- Centers for Disease Control and Prevention, National

Center for Health Statistics, Fast Stats

2 UJS Department of Education, Annual Reports to Congress (IDEA) 1991-2003

2 S Department of Education, Annual Reports to Congress (IDEA) 1991-2003 - extrapolated

2 US Department of Education, Annual Reports to Congress (IDEA) 1991-2003

 James Jeffrey Bradstreet, MD, FAAFP, Clinical DirectorThe International Child Devel p R Center,

Testimony before the US House of Representatives, Committee on Government Reform - Vaccine Safety and

Autism, June 19, 2002

%8 Sty BC; Lung FW; Chang Y'Y, The mental health in mothers with autistic children: a case-control study in
hern Taiwan. Kaohsiung J Med Sci (China 2000 Jun;16(6):308-14
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Projected NiH Research Spending by Prevalence (US)
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In addition to the looming economic disaster looming, these human tolls underscore the
importance of the latest data from the California State Department of Developmental Services
(DDS), California's developmental services system showing first ever nine month sustained
reduction in the numbers of professionally diagnosed new cases of full syndrome autism being
added to California's developmental services system. The data compares new intakes from the
most current three consecutive quarterly periods (October 2003 through June 2004) to all other
previous October through June time periods. Not only did the most recent three consecutive
quarter periods produce the first sustained reduction in the 35 year history of California's
developmental services system (197 fewer new cases then the previous October through June
period), but the most current recently completed quarter, April 2004 through June 2004,
produced the all time largest reduction of any quarter (108 less cases) in the history of the
system.
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It is important to note that DDS only reports professionally diagnosed cases of full syndrome
DSM IV autism and does not include PDD, NOS, Asperger's Syndrome, or any other autism
spectrum disorder in this reporting category. The numbers reported by DDS do not include
children under the age of three years. Children born in the years 1999 and 2000 are now entering
the system. It is this birth cohort that was born in the beginning of the serious effort to
substantially reduce the amount of the mercury containing preservative Thimerosal in childhood
vaccines. California, with what some perceive as the world's best record keeping system
relevant to autism, is the de facto "canary in the coal mine" in tracking new cases of autism in the
United States. In 1999 the first DDS report on autism established for the first time the existence
of epidemic growth in the rates of autism. A re7port released by DDS in 2003 documented a
doubling of the autism caseload from 1999-2002.2

Medical Exposures to Mercury

While the etiology regarding Autism Spectrum Disorders (ASD) has yet to be fully understood,
research has provided benefit by identifying clearly defined links. One of those standouts has
been the relationship between mercury exposure and the development of an ASD.

Mercury had long been involved in various respected and questionable treatments of various
ailments. In the late 19® and early 20™ centuries, mercury was formulated into teething powders
for infants. It was also mixed into a variety of “cure alls” and sold through various respected and
questionable outlets.

Mercury itself is an elemental metal with an atomic number of 80. Commonly referred to as
“quicksilver” it has amazed adults and children alike for centuries being one of only two metals
that is a liquid at room temperature. Various formulations of mercury have been involved in
functions from making striking vermillion paint (mercuric sulfide), detonating explosives
(mercury ﬁxlminatez), and making either a corrosive and violent poison or a medical product
(mercury chloride). o

In 2001 when nominating thimerosal to the National Toxicology Program, FDA staff admitted
the following gaps in knowledge®:

=> Toxicokinetics

=> Ethyl vs. Methylmercury

=> Developmental neurotoxicity

=> Neurodevelopmental outcomes in children exposed to thimerosal in vaccines

¥ Autism Spectrum Disorders, Changes in the California Caseload, An Update: 1999-2003, California Department
of Developmental Services, April 2003

* Wikipedia, Mercury (element)

» Thimerosal Nomination Package to the National Toxicology Program http://ntp-
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf
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In this nomination package, HHS stated that their job was to:

“Make predictions about the circumstances under which a particular compound will be
toxic to humans. Ideally: The data needed to make such predictions are obtained from
laboratory animal models in controlled experiments under known conditions of exposure
prior to the occurrence of human exposures. The use of appropriate animal models is
critical. Relevant endpoints decrease uncertainty associated with the process. »30

The statements provide herein are incongruent with the actual actions and public statements of
FDA and CDC personnel in which epidemiology has taken precedent over laboratory data and
uncontrolled studies have been funded and relied upon. The result is that the answers the
American public deserve have not been achieved.

Thimerosal, the Ethyl Versus Methyl Quandary

The primary issue, of late and recent history, concerning mercury laden medical products
surrounds thimerosal also known as Merthiolate. Thimerosal is a preservative solution that was
developed and instituted for use in the 1930s to be included in many vaccines, especially
pediatric vaccines.

“Thimerosal was developed by Dr. Morris Kharasch (1895-1957; Ukraine/USA), a chemist and
Eli Lilly fellow first at the University of Maryland (1922-1927) and then at the University of
Chicago. He filed for a patent on June 27, 1929, for what he described as an alkyl mercuric
sulfur compound (thimerosal), which he felt had potential as an antiseptic and antibacterial
product. Dr. Kharasch was considered a pioneer in his field, contributing to the development of
plastics and the creation of synthetic rubber. He also went on to found the Journal of Organic
Chemistry.®!

In October 1929, Eli Lilly and Company registered thimerosal under the trade name Merthiolate.
Merthiolate was used to kill bacteria and prevent contamination in antiseptic ointments, creams,
jellies, and sprays used by consumers and in hospitals. Thimerosal was also used in nasal sprays,
eye drops, contact lens solutions, immunoglobulins, and most importantly here - vaccines.

Thimerosal was patented the same year that Alexander Fleming discovered penicillin. It would
take more than a decade for penicillin to be fully developed, and large-scale production to begin,
thimerosal was widely used in the interim. To the medical profession, who were without
antibiotics during the 1930’s and 1940’s, thimerosal (marketed as Merthiolate) and other
antiseptic products were gladly received.”*?

* Thimerosal Nomination Package to the National Toxicology Program http://ntp-
server.nichs.nih.gov/htdocs/Chem _Background/ExSumPDF/Thimerosal.pdf

*! http://search.biography.com/print_record.pl?id=16530

*2 Mercury in Medicine: Are We Taking Unnecessary Risks — Hearing before the Committee on Government
Reform, US House of Representatives, 106™ Congress, 2™ Session, July 18, 2000, Serial Number: 106-232
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Thimerosal (ethyl mercury salicylate) is an organic form of mercury that is usually introduced
intramuscularly (injection).® In the seventy-plus years of use of thimerosal, NIH still lists as
“not known” the results of exposure, side effects of exposure and period most sensitive to
34 L - .
exposure.”” In numerous publications, researchers suggested that caution be taken in human
exposure, as early as 1934 one scientist noted, “little is known about the mercuric compounds
when inoculated into humans. It is therefore preferable to use the minimum amount of this
preservative,”®

One of the most exasperating facets of the current discourse regarding mercury laden medical
products is the lack of either unity, or shared science, among government agencies regarding
ethyl mercury salicylate. From one set of agencies (FDA, CDC) the public receives the message
that this chemical formulation provides an acceptable exposure to mercury. Even within the
FDA there is a dichotomy of opinions as the Center for Drug Evaluation and Research (CDER)
banned topical thimerosal because of concern about the dangers of mercury exposure through its
use while the Center for Biologics Evaluation and Research allowed its increased use in infants
beginning at the day of birth. The US Department of Transportation, however, lists as potential
hazards in its Emergency response Guidebook 2000, that the substance is “highly toxic, may be
fatal if swallowed or absorbed through skin.”™® Additionally, the NIH leads a major initiative
known as the Mad as a Hatter Campaign to improve awareness of mercury hazards and reduce
use of mercury at all NIH facilities. The effort builds on the successful mercury reduction
campaign recently conducted by the Warren G. Magnuson Clinical Center (CC) at the NIH.¥

Taken from
ATSDR Public Health Statement for Mercury

“Study results also suggest that reactions involving the immune
system may occur in sensitive populations after swallowing
inorganic mercury...

"Some animal studies report that nervous system damage occurs
after long-term exposure to high levels of inorganic mercury [i.e.
thimerosal]. Short-term, high-level exposure of laboratory
animals to inorganic mercury has been shown to affect the
developing fetus and may cause termination of the pregnancy.”®

% National Institute of Allergy and Infectious Diseases, NIAID Research on Thimerosal, December 2003

* National Institute of Allergy and Infectious Diseases, NIAID Research on Thimerosal, December 2003

3 Rosenstein, Carolyn et.al.; “The Bactericidal and Antiseptic Action of Preservatives Frequently Used in
Biological Products, and the Effect of these Preservatives on the Potencies of These Products;” The American
Journal of Hygiene; September 31, 1934.

3 US Department of Transportation, ERG2000, Guide 151, Page 266

7 The intent of this campaign is to eliminate all unnecessary uses of mercury and reduce potential releases of
mercury from unavoidable uses to the lowest level that can be reasonably be achieved.

3 public Health Statement for Mercury, Agency for Toxic Substances and Disease Registry, 7439-97-6
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In April 2001, HHS staff conducted a literature review in order to nominate thimerosal to the
National Toxicology Program. In this document, they conclude:

Limited data were found on the comparative toxicology of ethylmercury vs.
methylmercury. One animal study directly compared the toxicity of these compounds in
rats administered 5 daily doses (8.0 or 9.6 mg/kg) of equimolar concentrations of ethyl-
or methylmercury by gavage. Tissue distribution, and the extent and severity of
histological changes in the brain and kidney were assessed. Neurotoxicity of ethyl and
methylmercury was similar, with higher levels of inorganic mercury observed in the
brains of ethylmercury treated rats. Renal damage was greater in rats receiving
ethylmercury. Although the data are limited, similar toxicological profiles berween
ethylmercury and methylmercury raise the possibility that neurotoxicity may also occur
at low doses of thimerosal. >’

The Nationat Toxicology Program (NTP) is an interagency program consisting of relevant
toxicology activities of the National Institutes of Health's National Institute of Environmental
Health Sciences (NIH/NIEHS), the Centers for Disease Control and Prevention's National
Institute for Occupational Safety and Health (CDC/ NIOSH), and the Food and Drug
Administration's National Center for Toxicological Research (FDA/NCTR). The National
Toxicology Program (NTP) was established in 1978 by the Department of Health and Human
Services (DHHS) to coordinate toxicological testing programs within the Department, strengthen
the science base in toxicology; develop and validate improved testing methods; and provide
information about potentially toxic chemicals to health regulatory and research agencies, the
scientific and medical communities, and the public. The Program is administered by the NTP
Director, who is also the Director of the NIEHS. ¥

Thimerosal is nominated to the NTP for further study to assess gaps in knowledge
regarding toxicokinetics and the potential for neurodevelopmental toxicity. These gaps
include comparative toxicity of ethyl- and methylmercury, the metabolism and
elimination of ethylmercury compared with methylmercury, the effect of intermittent
intramuscular doses of thimerosal from vaccines compared with chronic low dose oral
exposure to methylmercury, and the susceptibility of the infant compared with the fetus
to adverse effects from organicmercurials. In order to provide a more complete
assessment of the toxicity of thimerosal during the critical period of neurodevelopment,
well-designed studies are needed to address these gaps in knowledge in appropriate
animal model(s).”

For Thimerosal, the NTP as of September 1, 2004 posts the following information:

= No bioassay studies are available evaluating standard toxicology and carcinogenesis
=> No reproductive studies are available

* Thimerosal Nomination to the National Toxicology Program http://ntp-
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf
“° http://ntp-server.nichs.nih.gov/main_pages/about NTP htmi

*! Thimerosal Nomination to the National Toxicology Program http://ntp-
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf
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=> No developmental studies available

=> No immunologoy studies are available

= In 1983, one in vifro salmonella study was conducted evaluating genetic toxicity for
hamsters and rats (which was negative)

A further search of the NTP sites finds that of the more than 8,000 chemicals in the market-
place, zero have been approved for general toxicology study by the program. After more than 3
years of waiting, thimerosal has yet to hit the radar of the NTP. There are currently 31 chemicals
with a project leader assigned and a study in design — thimerosal is not among them.

In April of 2000, Bernard et al* put forth the first definitive work reviewing the link between
mercury and Autism Spectrum Disorders. In review, and more accurately, this effort showed
that the autism presentation is a mirror to mercury toxicity.

Bernard et al*® first showed the tabulations of total amounts of mercury exposure pediatric
patients receive through a routine schedule of immunizations. That schedule for exposure, if
fulfilled, would exceed EPA recommendations 100 times, often in a single office visit.

This effort sparked concerns on several levels of the health care and governmental structures of
the United States, and the impact rippled worldwide. It also drew the attention of the United
States House of Representatives, Committee on Government Reform. Then Chairman Dan
Burton, who was in the midst of a vaccine safety oversight investigation, convened a hearing on
July 18, 2000, to look into the relationship between vaccine exposures to mercury and the onset
of the symptoms of autism spectrum disorders.

Chairman Burton opened the hearing presenting several points of concern for the Committee
which the witnesses scheduled to testify were asked to address. The first issue Chairman Burton
focused upon was a perceived failure within the agencies of Department of Health and Human
Services (HHS) in touting the efficacy and safety of thimerosal containing vaccines, but had (to
that date) failed or refused to convene a scientific panel to review the best data available, nor to
conduct appropriate pharmacokinetic research on the issue. The Committee would later learn
that HHS had conducted a secret meeting the month prior in which they reviewed a CDC study
within the Vaccine Safety Datalink Program that found a statistically significant link between
thimerosal exposure through vaccines in the first six months of life and tics, ADD, speech and
language delays, and neurodevelopmental delays.

The next issue reviewed was of the regular exceeding of EPA maximum safety level for mercury
exposure from a single pediatrician visit.* While the EPA set the maximum safe exposure rate
for mercury exposure at 0.1 micrograms per kilogram per day (meg/kg/day), the FDA

“2 Bernard et al, Autism: A unique type of mercury poisoning, April 3, 2000

* Bernard et al, Autism: A unique type of mercury poisoning, April 3, 2000

* Mercury in Medicine; Are We Taking Unnecessary Risks - Hearing before the Committee on Government
Reform, US House of Representatives, 106® Congress, 2° Session, July 18, 2000, Serial Number: 106-232
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acknowledged that during the first 6 months of life, this figure was frequently exceeded by over
400% through regular scheduled immunizations.**

The third focus of the committee hearing was the apparent disconnect between the FDA and
EPA regarding the maximum safe exposure level for mercury. The FDA, at the time, was
utilizing a figure for safety that was five times greater than that stated by the EPA. While there
have been modifications, there (today) remains an unresolved and unexplained disparity between
those agencies safety levels figures.

In 2000, a National Academy of Sciences (NAS) report46 specifically included review for what
should be deemed by appropriate agencies as the standard maximum level for mercury
exposures. This figure, identified as the “lowest observed adverse event level” or LOAEL, was
reviewed and measured according to the finds of several studies. It was the determination of the
NAS that the EPA guidelines were far more correct and should be adopted by all relevant
agencies as the maximum acceptable exposure level.

Finally, an opportunity to review much of the independent effort looking into the mercury
induced injury issue was to be presented and submitted for further review.

Bernard et al’s effort’’ provided a great insight to the medical mercury induced neurological
injury arena, and served as the road map for nearly all subsequent discussion, from definition to
epidemiology to toxicology.

A discourse between Congressman Dave Weldon, MD and Dr. David Baskin during the
December 10, 2002 hearing of the Committee on Government Reform provides a fair analysis of
this quandary:

Dr. Weldon. I have a couple of questions for Dr. Baskin about ethyl mercury versus methyl
mercury. I have had some people say that data on methyl mercury is fairly good, but we don't
have good data on ethyl mercury. I take it from your testimony there is actually quite a bit of
data on ethyl mercury and that it's as toxic as methyl mercury.

Dr. Baskin. There is more data, more and more data on ethyl mercury. The cells that I showed
you dying in cell culture are dying from ethyl mercury. Those are human frontal brain cells.

You know, there has been a debate about, well, ethyl versus methyl. But from a chemical point of
view, most chemical compounds that are ethyl penetrate into cells better than methyl. Cells have
a membrane on them, and the membrane is made of lipids, fats. And ethyl as a chemical
compound pierces fat and penetrates fat much better than methyl. And so, you know, when I've
began to work with some of the Ph.D.s in my laboratory and discuss this, everyone said, oh,

* Mercury in Medicine: Are We Taking Unnecessary Risks — Hearing before the Committee or Government
Reform, US House of Representatives, 106 Congress, 2 Session, July 18, 2600, Serial Number: 106-232

46 Toxicological Effects of Methylmercury (2000), C ission of Life Sci i ittee on the Toxicological
Effects of Methylmercury, Board of Envir I Studies and Toxicology, National R h Council, National
Academy of Sciences, ISBN 0-309-07140-2

" Bernard et al, Autism: 4 unique type of mercury poisoning, April 3, 2000
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gosh, you know, we've got to adjust for ethyl because it's going to be worse; the levels are going
to be much higher in the cells. So, I mean, I think at best they're equal, but it's probably highly
likely that they are worse. And some of the results that we are seeing in cell culture would
support that... 8

The Government’s Response

While the Public Health Service, within the Department of Health and Human Services were out
front in announcing that thimerosal in vaccines posed, at minimum, a potential hazard, they have
been remiss in focusing appropriate attention and resources to answer the concerns raised by
many physicians, scientists, researchers, and United States representatives with oversight. Nor
have they followed through with their own sub-agency public recommendations to create and
promulgate policy for the removal of thimerosal from all pediatric vaccines.

In May 2003, the United States Congress Committee on Government Reform, Subcommittee on
Human Rights and Wellness published a staff report following a three-year investigation into the
mercury in medicine issue. The committee’s efforts included public hearings in 2000, 2001 and
2002. At each of these hearings, the committee heard from a myriad of scientists, health care
providers, researchers and parents regarding the safety, efficacy and impact of utilizing medical
mercury in various medicines and devices.

While there were numerous findings and recommendations born out of Congress’ investigation
of the issue, most telling to the issue was the publishing of their number one finding: “Mercury is
hazardous to humans. [ts use in medicinal products is undesirable, unnecessary and should be
minimized or eliminated entirely.™*

That document proved a foundation for much of the following relevant research and discussion.
Following are that documents findings and conclusions:

Table of Findings — “Mercury in Medicine — Taking Unnecessary Risks” s

l 1. Mercury is hazardous to humans. Its use in medicinal products is undesirable, I
unnecessary and should be minimized or eliminated entirely.
2. For decades, ethylmercury was used extensively in medical products ranging from
vaccines to topical ointments as preservative and an antibacteriological agent.

® vaccines and the Autism Epidemic: Reviewing the Federal Governments Track Record and Charting a Course
for the Future, Serial No, 107-153

* Mercury in Medicine — Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and
Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May
2003,

® Mercury in Medicine — Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and
Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May
2003,
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Table of Findings — “Mercury in Medicine — Taking Unnecessary Risks” st (continued)

3. Manufacturers of vaccines and thimerosal, (an ethylmercury compound used in
vaccines), have never conducted adequate testing on the safety of thimerosal. The FDA
has never required manufacturers to conduct adequate safety testing on thimerosal and
ethylmercury compounds.

4. Studies and papers documenting the hypoallergenicity and toxicity of thimerosal
(ethylmercury) have existed for decades.

5. Autism in the United States has grown at epidemic proportions during the last decade.
By some estimates the number of autistic children in the United States is growing
between 10 and 17 percent per year. The medical community has been unable to
determine the underlying cause(s) of this explosive growth.

6. At the same time that the incidence of autistn was growing, the number of childhood
vaccines containing thimerosal was growing, increasing the amount of ethylmercury to
which infants were exposed threefold.

7. A growing number of scientists and researchers believe that a relationship between the
increase in neurodevelopmental disorders of autism, attention deficit hyperactive
disorder, and speech or language delay, and the increased use of thimerosal in vaccines is
plausible and deserves more scrutiny. In 2001, the Institute of Medicine determined that
such a relationship is biologically plausible, but that not enough evidence exists to
support or reject this hypothesis.

8. The FDA acted too slowly to remove ethylmercury from over-the-counter products
like topical ointments and skin creams. Although an advisory committee determined that
ethylmercury was unsafe in these products in 1980, a rule requiring its removal was not
finalized until 1998.

9. The FDA and the CDC failed in their duty to be vigilant as new vaccines containing
thimerosal were approved and added to the immunization schedule. When the Hepatitis B
and Haemophilus Influenzae Type b vaccines were added to the recommended schedule
of childhood immunizations, the cumulative amount of ethylmercury to which children
were exposed nearly tripled.

10. The amount of ethylmercury to which children were exposed through vaccines prior
to the 1999 announcement exceeded two safety thresholds established by the Federal
government for a closely related substance — methylmercury. While the Federal
Government has established no safety threshold for ethylmercury, experts agree that the
methylmercury guidelines are a good substitute. Federal health officials have conceded
that the amount of thimerosal in vaccines exceeded the EPA threshold of 0.1 micrograms
per kilogram of bodyweight. In fact, the amount of mercury in one dose of DTaP or
Hepatitis B vaccines (25 micrograms each) exceeded this threshold many times over.
Federal health officials have not conceded that this amount of thimerosal in vaccines
exceeded the FDA’s more relaxed threshold of 0.4 micrograms per kilogram of body

weight. In most cases, however, it clearly did.

5! Mercury in Medicine — Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and

Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May

2003,
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Table of Findings — “Mercury in Medicine — Taking Unnecessary Risks” *? (continued)

11. The actions taken by the HHS to remove thimerosal from vaccines in 1999 were not
sufficiently aggressive. As a result, thimerosal remained in some vaccines for an
additional two years.

12. The CDC’s failure to state a preference for thimerosal- free vaccines in 2000 and
again in 2001 was an abdication of their responsibility. As a result, many children
received vaccines containing thimerosal when thimerosal- free alternatives were
available.

13. The Influenza vaccine appears to be the sole remaining vaccine given to children in
the United States on a regular basis that contains thimerosal. Two formulations
recommended for children six months of age or older continue to contain trace amounts
of thimerosal. Thimerosal should be removed from these vaccines. No amount of
mercury is appropriate in any childhood vaccine.

14. The CDC in general and the National Immunization Program in particular are
conflicted in their duties to monitor the safety of vaccines, while also charged with the
responsibility of purchasing vaccines for resale as well as promoting increased
immunization rates.

15. There is inadequate research regarding ethylmercury neurotoxicity and
nephrotoxicity.

16. There is inadequate research regarding the relationship between autism and the use of
mercury-containing vaccines.

17. To date, studies conducted or funded by the CDC that purportedly dispute any
correlation between autism and vaccine injury have been of poor design, under-powered,
and fatally flawed. The CDC’s rush to support and promote such research is reflective of
a philosophical conflict in looking fairly at emerging theories and clinical data related to
adverse reactions from vaccinations.

Table of Recommendations — “Mercury in Medicine — Taking Unnecessary Risks” 53

1. Access by independent researchers to the Vaccine Safety Datalink database is needed
for independent replication and validation of CDC studies regarding exposure of infants
to mercury-containing vaccines and autism. The current process to allow access remains
inadequate.

*2 Mercury in Medicine ~ Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and

Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May
2003,

** Mercury in Medicine — Taking Unnecessary Risks, A Report of the Subcommittee on Human Rights and
Weliness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May
2003,

24



264

A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders

Table of Recommendations — “Mercury in Medicine — Taking Unnecessary Risks” 54
{continued)

2. A more integrated approach to mercury research is needed. There are different routes
that mercury takes into the body, and there are different rates of absorption. Mercury
bioaccumulates; the Agency for Toxic Substances and Disease Registry (ATSDR) clearly
states: “This substance may harm you. s Studies should be conducted that pool the resuits
of independent research that has been done thus far, and a comprehensive approach
should be developed to rid humans, animals, and the environment of this dangerous toxin.
3. Greater collaboration and cooperation between federal agencies responsible for
safeguarding public health in regard to heavy metals is needed.

4. The President should announce a White House conference on autism to assemble the
best scientific minds from across the country and mobilize a national effort to uncover the
causes of the autism epidemic.

5. Congress needs to pass legislation to include in the National Vaccine Injury
Compensation Program (NVICP) provisions to allow families who believe that their
children’s autism is vaccine- induced the opportunity to be included in the program. Two
provisions are key: First, extending the statute of limitations as recommended by the
Advisory Commission on Childhood Vaccines from 3 to 6 years. Second, establishing a
one to two-year window for families, whose children were injured after 1988 but who do
not fit within the statute of limitations, to have the opportunity to file under the NVICP.
6. Congress should enact legislation that prohibits federal funds from being used to
provide products or pharmaceuticals that contain mercury, methylmercury, or
ethylmercury unless no reasonable alternative is available.

7. Congress should direct the National Institutes of Health to give priority to research
projects studying causal relationships between exposure to mercury, methylmercury, and
ethylmercury to autism spectrum disorders, attention deficit disorders, Gulf War
Syndrome, and Alzheimer’s Disease.

While Congress’ efforts have been attempting to bring a new light and resources to the issues
involved, this matter remains constantly and negatively impacting people, children and families.

Congressional Hearings, Reports, and Legislation

Over the last several years, the Committee on Government Reform of the U.S. House of
Representatives has reviewed the mercury in medicine and associated links with
neurodevelopmental disorders, Under the leadership of Chairman Dan Burton (IN), this
committee held several informational and scientific based forums to gain a better understanding
of the issue, and develop the appropriate governmental response.

* Mercury in Medicine — Taking Unmecessary Risks, A Report of the Subcommittee on Human Rights and
Wellness, Committee on Government Reform, United States House of Representatives, Dan Burton, Chairman, May
2003,
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1999

» AUGUST 3,

1999: VACCINES--FINDING THE BALANCE BETWEEN PUBLIC

SAFETY AND PERSONAL CHOICE

2000

o According to Chairman Burton, this hearing wished to look at, “The tension

between the individual risks and the public benefit is a classic ethical dilemma
for public health.” He wished for this specific focus, recognizing, “Some
have described the current mandating of an increasing number of vaccines to
children to be a good intention gone too far.>

= APRIL 6, 2000: AUTISM: PRESENT CHALLENGES, FUTURE NEEDS--WHY THE
INCREASED RATES?

o At this forum, Chairman Burton recognized and wished to investigate why,

“the rates of autism have escalated dramatically in the last few years.”
Additionally, a review was called for understandin%, “what used to be
considered a rare disorder has become a near epidemic.”®

= JUNE 15, 2000: FACA: CONFLICTS OF INTEREST AND VACCINE DEVELOPMENT--
PRESERVING THE INTEGRITY OF THE PROCESS

o At this hearing, the focus of governmental agency conflict of interest was

reviewed. The Committee saw how various agencies, charged with facets of
maintaining public health (and integrity in those processes) are actually
conflicted by their mandates to promote and approve vaccine use in the United
States versus their charge to maintain vaccine safety. Additionally, the
question as to whether the pharmaceutical industry had too much influence
over relevant public health committees. Here, Chairman Burton stated, “from
the evidence we've found, we believe that they do,” when he was referring to
relevant FDA and CDC vaccine safety related committees. A staff report was
issued and recommendations provided to the HHS Secretary.™

55 106th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:

£:62560.wais

56 106th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:

£:69622.wais

57 106th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:

£:73042.wais
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2000 (Continued)

* JULY 18, 2000: MERCURY IN MEDICINE--ARE WE TAKING UNNECESSARY

RISKS?

2001

o The Committee of Government Reform furthered their efforts to look into

vaccine safety, especially pediatric vaccines, and the issue of thimerosal.
Chairman Burton recognized that, “Vaccines are the only drugs that
Americans are required by a government agency to take. It is thus imperative
that the Federal Government ensures the safety of these mandated.” What
was found is best described as a failure to respond to a “no-brainer” (the total
removal of mercury from medical ?roducts, including vaccines) by the U.S.
Public Health Service and the FDA*

= APRIL 25 AND 26, 2001: AUTISM--WHY THE INCREASED RATES? A ONE-YEAR

UPDATE

2002

o The Committee took additional testimony and reviewed new science and

recognized/concluded that; “We have a national and potentially worldwide
epidemic on our hands. It cannot simply be better reporting or an expanded
definition of autism.” Additionally, the Committee stated, “As with any

epidemic, we need to focus significant energy and research on containing
)
it

= APRIL 18, 2002: THE AUTISM EPIDEMIC--IS THE NIH AND CDC RESPONSE

ADEQUATE?

o The Committee found a definitive lack of focus and attention at both the NIH

and the CDC to the autism epidemic in the United States. This attitude was
still prevalent even in the face of heightened Congressional oversight and
attention. Chairman Burton stated, “I believe these numbers speak for
themselves. Funding in basic and clinical research into autism needs to be
expanded dramatically. We have an epidemic on our hands, and we in
Congress need to make sure that the NIH and CDC treat this condition like an
epidemic and put their efforts into doing several things: First, to find out the
causes of the epidemic. Second, determine how to stop the epidemic in its
tracks. Third, to evaluate treatment options. And, fourth, to look fora cure.”%

58 106th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:

£:72722.wais

59 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:

£:76856.wais

% 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID: 80-356
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2002

* JUNE 19, 2002: THE STATUS OF RESEARCH INTO VACCINE SAFETY AND

AUTISM

o The Committee found that (again) little research focus, attention, or funding

was being directed to the issue of vaccine safety as requested by Congress. It
is important to note Chairman Burton’s statement, “Through a congressional
mandate to review thimerosal content in medicines, the FDA leamned that
childhood vaccines when given according to the CDC's recommendations
exposed over 8,000 children a day in the United States to levels of mercury
that exceed Federal guidelines.”

= DECEMBER 10, 2002: VACCINES AND THE AUTISM EPIDEMIC: REVIEWING THE
FEDERAL GOVERNMENT'S TRACK RECORD AND CHARTING A COURSE FOR
THE FUTURE

2003

o One of the most telling statements that was born out of this hearing was from

David Weldon, MD (FL). Dr. Weldon showed, “If scientists behaved purely
like scientists and did purely objective research all the time, then the
comments [against a thimerosal-autism link] would be valid. The reality is
scientists and medical researchers operate with a system of biases that frankly
can be very, very politicized.” The Committee went on to recognize that the
US Public Health Service is subject (and responsive) to many influences,
which put into g'eopardy their objectivity and efforts, and put millions of
children at risk.®

* NOVEMBER 13, 2003: PREVENTING ANOTHER SV40 TRAGEDY: ARE TODAY'S
VACCINE SAFETY PROTOCOLS EFFECTIVE?

o Chairman Burton opened with a statement that portrayed to his perspective a

pattern of questions and uncooperativeness with vaccine manufacturers in
response to various governmental inquiries, including requests of proof of
following various vaccine safety relevant practices. Burton offered, “the
subcommittee has invited representatives from the FDA and several vaccine
manufacturers to present evidence that supports compliance with safe
manufacturing protocols... Regrettably none of the vaccine manufacturing
companies chose to attend today's hearing. And because of the mandatory
nature and risk associated with all human vaccines, government health
agencies have a special duty to exercise the utmost care and the approval,
administration and post-administration surveillance of vaccines. The

§1 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:

£:84605.wais

28



268

A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders

government must always err on the side of caution in this worthy public health
endeavor and to do anything less is a breach of the public trust. This
subcommittee will continue to pursue the historic truth in this matter to either
reaffirm or, if necessary, rebuild the public's confidence in vaccines
specifically and our public health service in general »*

* NOVEMBER 20, 2003: THE FUTURE CHALLENGES OF AUTISM: A SURVEY OF
THE ONGOING INITIATIVES IN THE FEDERAL GOVERNMENT TO ADDRESS THE
EPIDEMIC

o In his opening statement, Chairman Dan Burton reviewed the most recent
selected state and national government statistics regarding the Autism
Spectrum Disorders epidemic. One caution that Chairman Burton put forward
was “If the upward trends of autism continue, the budgetary impact could
increase 40 times to over $400 billion per year by the year 2013, and that is
something we can't let happen if it is at all possible...” The Committee went
on to recognize a failure within the FDA and Public Health Service to review
the successes, even if only anecdotal, of various heavy metal treatments such
as chelation in treatment of ASD diagnosed children, and called for further
rigorous research of such treatment potentials for ASD and NDD patients.®

Pending Legislation: HR 4169

In April 2004, Congressman David Weldon, MD (FL-15) after following the issue for five years
and perceiving a lack of response from HHS introduced legislation, HR 4169 with
Congresswoman Carolyn D Maloney (NY-14), “The Mercury Free Vaccine Act of 2004” to
guarantee a removal of thimerosal from vaccines. As a practicing physician, he had had a keen
interest in and understanding of the complexity of the thimerosal issue, including attendance and
speaking at the JOM Immunization Safety Committee hearings.* &

Dr. Weldon’s effort attempts to answer the two primary concerns regarding continued thimerosal
exposure to infant and pediatric patients. First, as vaccine manufacturers’ utilize, and claim,
thimerosal solely as a preservative; and since manufacturing and distribution of thimerosal free
versions is commonplace, there is no reasonable expectation or perceived need for its continued
inclusion in America’s vaccine arsenal.

The second issue addressed by Dr. Weldon’s bill is that of immunization scheduling, While
most of the vaccines on today’s infant and pediatric scheduling are thimerosal free, there remain
high opportunities for pre- and post-natal thimerosal exposure from “off schedule”

57 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:
£92772.wais

% 107th Congress House Hearings, From the U.S. Government Printing Office via GPO Access, DOCID:
£:92727. wais

 http://www.iom.edu/file.asp?id=19029

& hitp://thomas.loc.gov/cgi-bin/bdquery/z?d108:h.r.04169:
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immunizations. These would include such examples as prenatal immunoglobulin, influenza
vaccine and the Hepatitis B vaccine. Additionally, there are current movements to potentially
place thimerosal laden Hepatitis A into the schedule or give it suggested status. Without a ban
on the use of thimerosal, it is possible that thimerosal exposure over time could increase.

Only through the guaraniee of thimerosal free vaccines offered in the Weldon Bill can the public
trust begin to be restored. At present there are 31 cosponsors on the bill.

Environmental Protection Agency

The mission of the Environmental Protection Agency (EPA) is to protect human health and the
environment. Since 1970, EPA has been working for a cleaner, healthier environment for the
American people. EPA has been very active in reducing mercury exposures in medical
environments. An example of such actions follows:

EPA published a manual entitled, “Reducing Mercury Use in Health Care 10 Best Management
Practices” which it advices hospitals to

=> Phase out all nonessential uses of mercury in laboratories.

=> Eliminate the use of mercury-containing compounds in all clinical, research and teaching
laboratories unless there is no alternative.

=> Eliminate all nonessential mercury devices, such as thermometers and barometers, and
replace them with mercury-free devices.

=> Clear laboratories and storage areas of unnecessary mercury compounds.

=> Request mercury-free pharmaceutical supplies whenever possible.

The EPA goes on to advice: The mercury compound in a chemical formulation may be an active
ingredient, a preservative, or a contaminant introduced during the manufacture of one of the
ingredients. The alternative depends on the reason that mercury is present. If a mercury
compound is an active ingredient, the replacement may be a compound of a less hazardous
metal. If a mercury compound is a preservative, the formulation can often be replaced by a
formulation that uses a non-mercury preservative. If mercury is a contaminant, a formulation can
often be found with ingredients manufactured by a different method. Because mercury may be
present in very small amounts as a preservative or contaminant, it may not be obvious whether or
not a chemical reagent or stain contains mercury. Manufacturers might not list the ingredients of
a reagent or stain if the formula is under copyright protection. Material Safety Data Sheets might
not list mercury in a product if the formula is under copyright protection or if the amount is less
than one perct:xrlt.66 However, the contribution of many low concentration sources accounts for a
large fraction of the mercury in the wastewater stream. The hospital purchasing agent should
contact the hospital’s suppliers and request that mercury-free reagents be supplied. If the usual
supplier cannot provide mercury-free reagents, locate one that can. Request that all vendors

% An Example of the Material Safety Data Sheet is provided at Appendix B
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disclose mercury concentration on a Certificate of Analysis. Products with no or low mercury
can then be selected for purchase. The Certificate of Analysis should list mercury content in parts
per billion (ppb), not as a percentage.™’

The full list®® of products containing mercury in medical laboratories complied by EPA is
provided at Appendix A.”

Pharmaceutical Uses of Mercury

Products Notes
Merbromin/water solution Used in plastic/reconstructive surgery as a
disinfectant and marker
Opthalmic and contact lens products May contain mercury preservatives:

thimerosal, phenylmercuric acetate,
phenylmercuric nitrate

Nasal Sprays May contain mercury preservatives:
thimerosal, phenylmercuric acetate,
phenylmercuric nitrate

Vaccines May contain thimerosal (primarily in
hemophilus, hepatits, rabies, tetanus, influenza,
diphtheria, and pertussis vaccines.)

Another disturbing statement in this report follows:

“The mercury-cell process is one of the processes that may be used to manufacture common
ingredients of cleaners and degreasers: sodium hydroxide (caustic soda), potassium hydroxide,
chiorine and hydrochloric acid (muriatic acid). When these chemicals are used to make other
products, such as bleach or soaps, mercury contamination can be introduced into the final
product.”

Laboratory analyses were conducted on several common cleaners and show that mercury
exposure can also occur through unsuspecting sources.®

Mercury Content of Selected Cleaning Products
Product Mercury Content (ppb)
Ajax Powder 0.17
Comet Cleaner 0.15
Lysol Direct <0.011
Soft Scrub <0.013

" EPA Manual http://www.epa.gov/ginpo/bnsdocs/merchealth/mercury.pdf

® hitp://www.epa.gov/seahome/mercury/src/labs.htm

“ The Iaboratory analyses were conducted by the Massach Water Resources Authority (MWRA) and Medical,
Academic and Scientific Organizations,Inc. (MASCO) thorug a public-private partnership called the
MWRA/MASCO Mercury Work Group. These tests were on limited, many common cleaning products have not
been tested. Reducing Mercury Use in Health Care Page 10,
http://www.epa.gov/glnpo/bnsdocs/merchealth/mercury pdf

31




A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders

271

Mercury Content of Selected Cleaning Products
Product Mercury Content (ppb)
Alconox Soap 0.004 mg/kg, 0.005 mg/kg, <0.0025
mg/kg
(3 tests)
Derma Secrub <5.0, <2.5 (2 tests)
Dove Soap 0.0027
Ivory Dishwashing Liquid 0.061
Joy Dishwashing Liquid <0.01
Murphy’s Oil Soap <0.012
Soft Cide Soap (Baxter) 8.1
Sparkleen Detergent 0.0086
Sunlight Dishwashing Detergent <0.011

These findings which have not been widely acknowledged within this discussion need to be
further evaluated.

The take away message for hospital personnel from the EPA: For most mercury containing
products in the hospital, the preferred best management practice is to replace the item with a
mercury-free product.

The Department of Health and Human Services

The United States Department of Health and Human Services is the umbrella department that
handles nearly all of health related matters for the country through its charged agencies. Only
through a cohesive/interagency can matters such as mercury in medicine be appropriately
addressed.

Here has been one of the major factors leading to a disjointed, and frequently contradictory,
approach to policy direction with regard to mercury/thimerosal related issues. There has been an
apparent and frequent disconnect of policy, resource management and research focus, which has
not only disallowed a cohesive public message, but also a unity in research review. While under
Secretary Tommy Thompson, a focus on a “One HHS” approach was initiated, its premise
remains unfulfilled.

Centers for Disease Control and Prevention

The CDC’s primary related focus has always been for implementation of an “appropriate”
immunization plan to protect and benefit the American people. The reasons for frequent slow to
counter-responses from the CDC would, with intellectual honesty, almost be expected.
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Americans have charged the CDC with assuring minimal opportunities for widespread disease
outbreaks across our population. There is reliance upon them to accomplish this task. As such,
the CDC promotes immunizations and vaccines through a multi-million dollar education and
public relations campaign. Herein lies part of the problem to the CDC’s sluggish responses to
the thimerosal issue.

As we charge the CDC to achieve the highest opportunity for disease prevention, they are
equitably charged with a portion of responsibility for the safety of the program to achieve this
goal. Any interruption in the process to full compliance with immunization would be a
perceived failure. Either admission to issues regarding thimerosal laden vaccines, or delays in
moving to thimerosal free versions, would potentially interrupt the process, and be a perceived
failure. In short, the CDC is conflicted by two duties it has been charged with: maximizing
immunizations and maintaining immunization safety. A problem regarding the latter would
serious hamper the efforts of the former. The thimerosal crisis has exemplified this inherent
conflict, showing that long-time CDC employees will set aside the rigors of good science which
to protect vaccine policies.

A great benefit to the CDC, and the national immunization efforts in general, would be the
removal of the vaccine safety and monitoring component out of the CDC’s realm, and to another
non-conflicted public health/interest related agency. This would allow the CDC to receive free
and non-conflicted advice regarding vaccine safety, and begin a large and measurable step to
regaining the public trust in our immunization programs.

Currently, our nation utilizes two passive monitoring system for tracking vaccine related adverse
events. The first is the VAERS (Vaccine Adverse Event Reporting System) which is a
subjective effort managed by the Food and Drug Administration. The second is the VSD
(Vaccine Datalink System), which is a compilation of data streams from predetermined health
maintenance organizations (HMO), managed by the FDA, CDC and a contractor.

In 2000, armed with the reluctant researcher Dr. Thomas Verstraeten’s VSD study’"! and data
indicating a statistically significant correlation between the administration of thimerosal laden
vaccines and the onset of tics, speech and language delays and neurodevelopmental
developmental delays rather than take swift and aggressive measures to eliminate all exposures
to thimerosal in children, the CDC delayed the publication of the data while conducted additional
evaluations of the data, with each generation of the study, diluting the findings, until no
conclusive findings would be found in the published findings.

Subsequent attempts for independent review of the VSD data have been met with numerous
obstacles. One completed study by Geier and Geier, ™ corroborated Verstraeten et al’s initial

™ Thimerosal VSD Study — Phase 1, Update 2/29/00, Thomas Verstraeten, Robert Davis, Frank Destefano, obtained
via FOIA by SafeMinds, Summer 2001

' Scientific Review of Vaccine Safety Datalink Information, June 7-8, 2000, Simpsonwood retreat Center,
Norcross, GA —~ Minutes of meeting obtained under FOIA by SafeMinds, Summer 2001

2 Scientific Review of Vaccine Safety Datalink Information, June 7-8, 2000, Simpsonwoeod retreat Center,
Norcross, GA — Mi of meeting obtained under FOIA by SafeMinds, Summer 2001

™ Nuerodevelopmental Disorders after Thimerosal-Containing Vaccines: A Brief C jcation, Geier and Geier,
Experimental Biology and Medicine, 2003
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suspicion of an apparent epidemiological link between Thimerosal and neurodevelopmental
disorders, including autism. Unfortunately, since, and some suspect due to, the Geier’s efforts,
HHS and CDC have placed near impenetrable restrictions on access and study types related to
VSD data, and such studies are no longer available for replication.

The following is how HHS describes this study:

In order to assess the potential health effects of exposure to thimerosal in childhood
vaccines, the Centers for Disease Control and Prevention (CDC) sought epidemiological
data to examine selected outcomes with varying exposure levels of thimerosal. This
“screening analysis” found weak (relative risk less than 2) but statisticaily-significant
associations between exposure to thimerosal-containing vaccines before the age of 6
months and tic disorders, attention deficit disorders (ADD), and speech and language
disorders. The investigators then used another, ller database from the East Coast for
a more focused study to test the hypotheses that tic disorders, ADD, and speech and
language disorders are associated with thimerosal exposure before 6 months of age. This
study did not confirm an association. Taken together, the results of the two studies are
inconclusive as to an effect of thimerosal on neurological outcomes. 4

The public remains puzzled as why armed with the initial data by Verstraeten et al that the CDC
did not aggressively move to assure that no child would be exposed to thimerosal in their
vaccines and why, instead the agency’s next move was to endorse a recommendation to give all
children six months and older the flu vaccines, but chose not to state a preference for thimerosal-
free (which is available). This and similar actions have been seen by many parents as an
egregious miscarriage of their responsibility to protect children from harm.

The challenges described above regarding access to the VSD led to the CDC contracting the
IOM to a committee to “Review of the National Immunization Program's Research Procedures
and Data Sharing Program.” The committee has been tasked to:

1. (a) review the design and the implementation to date of the new Vaccine Safety Datalink
Data Sharing Program to assess compliance with the current standards of practice for data
sharing in the scientific community and,

(b) make recommendations to the National Immunization Program for any needed
modifications that would facilitate use, ensure appropriate utilization, and protect
confidentiality; and

2. (a) review the iterative approaches to conducting analysis that are characteristics of
studies using the complex, automated Vaccine Safety Datalink system. Examples of
recent studies to be examined are a completed screening study on thimerosal and
vaccines (Verstracten et al) and cohort studies on asthma. The committee will use that
review to
(b) consider whether, when, and how preliminary data about potential vaccine-related
risks obtained from the Vaccine Safety Datalink system should be shared with other
scientists, communicated to the public, and used to make policy or recommendations to

™ Thi | Nomination to the National Toxicology Program, hitp://ntp-
server.niehs.nih.gov/htdocs/Chem_Background/ExSumPDF/Thimerosal.pdf
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CDC and

(c) make recommendations to the National Immunization Program on the release of such
preliminary data in the future. A brief report with conclusions and recommendations
will be issued for each of these two topics.”

The first meeting was conducted on August 23, 2004 in Washington, DC. During the meeting,
Barbara Loe Fischer of the National Vaccine Information Center reminded the Committee the
importance of utilizing the VSD to evaluate both acute and chronic conditions that existing
hypotheses have emerged indicating a potential connection:

Epidemic of Chronic Illness and Disability in Children

1 in 6 have development delays or behavior disorders
3 million learning disabled schoolchildren

94,000 autistic schoolchildren

4 million with ADHD

9 million with asthma

300,000 have juvenile rheumatoid arthritis

1 in 400 to 500 are diabetic

L R B B 2R R IR 2

Ms. Fisher left them with a quote from a decade old publication of the IOM:

“The lack of adequate data regarding many of the adverse events under study was of major
concern to the committee. Presentations at public meetings indicated that many parents and
physicians share this concern. in the course of its reviews additional obvious
needs for research and surveillance were identified.”

-Institute of Medicine Vaccine Safety Committee Adverse Events Associated with Childhood
Vaccines, 1994

A report from the IOM’s new committee is expected by early October.

Food and Drug Administration

In a written response to the July 18, 2000, Congressional hearing the FDA states that “The
toxicity of mercury has been known since antiquity” The FDA also acknowledged that animal
studies conducted in the 1920’s showed kidney and intestinal lesions in animals associated with
high levels of mercury exposure from thimerosal. Further the FDA states they do not ask for
safety data specific to an inactive ingredient. In 1988 the FDA allowed the continued use of
mercury compounds as inactive ingredients (preservatives) while determining that mercury
compounds used as active ingredients in over-the-counter products were found not to be
generally recognized as safe and effective. In this written response the FDA also states that
between 1990 and 1998 they received 47 adverse events reported through the Vaccine Adverse
Events Reporting System (VAERS) attributed by the reporting individual as being due to

5 hitp:/iwww.iom.edu/project.asp?id=21144
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mercury or thimerosal. From 1998 to July 2000 another 15 reports were received. The FDA also
reported that in July 2000 that HHS had funded only one study looking at mercury toxicity in
thimerosal. This 1967 study evaluated the carcinogenicity of various chemicals used in the
preparation of vaccines, including thimerosal.”®

In reviewing the list of grants funded by FDA on the CRISP Database’’, SafeMinds learned that
33 studies had been funded between 1990 and 2003 on thimerosal. Most of these were internal
studies conducted by Supervisory Chemist, Dr. Joan C. May (FDA/CBER/OVRR/ARC) with
titles that included:

=> Analysis and Characterization of Mercury and Trace Elements in Injectable Products
=> Analysis and characterization of mercury in injectable products

= Analysis of mercury in injectable products

=> Development of Organic and Inorganic Analytical Methodol

=> Experiments in Radiation Sterilization

=> Analysis and Characterization of Mercurial Preservatives in Injectables

=> Determination of Nitrogen Content (Protein) of Biological Products

A full list of these grants and their abstracts is provided at Appendix D.

1t is obvious from these findings that FDA’s Center for Biologics Evaluation and Research
(CBER) was evaluating thimerosal for its benefit in vaccines, yet choosing not to invest in
studies looking at toxicity.

In July 2000, after a full evaluation of the research literature, SafeMinds requested that the FDA
immediately recall vaccines containing thimerosal. In the August 16, 2000, response (refusing to
conduct a withdrawal), the FDA acknowledged that the agency had never required manufacturers
to test the individual components of the vaccines, including the thimerosal. The FDA also stated
that only acute toxicity is likely to be found during pre-licensure testing. In 2000, the FDA
acknowledged that ‘there is no existing guidelines for safe exposure to ethylmercury, the
metabolite of thimerosal.” In September 2004, the agency can still not provide a guideline for
safe exposure levels for ethylmercury.

It is these types of inconsistencies that have created a level of incredulousness as physicians,
scientists, researchers and parents attempt to work with America’s leading health related
governmental agencies for the protection of children.

 FDA Response to Questions to Dr. William Egan, FDA for the Record of July 18, 2000 hearing before the
Government Reform Hearing, US House of Representatives.

7 CRISP (Computer Retrieval of Information on Scientific Projects) is a hable database of federally funded
biomedical research projects conducted at universities, hospitals, and other research institutions. The database,
maintained by the Office of Extramural Research at the National Institutes of Health, includes projects funded by the
National Institutes of Health (NIH), Substance Abuse and Mental Health Services (SAMHSA), Health Resources
and Services Administration (HRSA), Food and Drug Administration (FDA), Centers for Disease Control and
Prevention (CDCP), Agency for Health Care Research and Quality (AHRQ), and Office of Assistant Secretary of
Health (OASH). hup  crisp.eitnibgov!
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One of the leading arguments against the possibility of further restriction on the use of
thimerosal is actually the lack of consistent interpretation of the data that is available regarding
its safety and efficacy. Mercury, as we have discussed, comes in many forms and potential
formulations. While that purports well to the different capacities of the element, it also has
caused a quandary regarding safety in those various forms.

The FDA has been aggressive in waming pregnant women and young children to avoid over
consumption of mercury-containing fish’*. “Research shows that most people's fish
consumption does not cause a health concern. However, high levels of mercury in the
bloodstream of unborn babies and young children may harm the developing nervous system.

With this in mind, FDA and EPA designed an advisory that if followed should keep an
individual's mercury consumption below levels that have been shown to cause harm. By
Jfollowing the advisory parents can be confident of reducing their unborn or young child's
exposure to the harmful effects of mercury, while at the same time maintaining a healthy diet that
includes the nutritional benefits of fish and shellfish.”

The dichotomy of advice from the FDA is at best confusing and at worst a failure to aggressively
protect the public once a dangerous mercurial exposure was discovered.

National Institutes of Health

The NIH’s efforts to conduct and fund studies evaluating Thimerosal have been at times
misdirected and continue to be inadequate given the severity of the potential risk associated with
the discovery in 1999 that 8,000 children a day were being exposed to potentially dangerous
levels of mercury. (A list of recommended vaccines and their thimerosal content in 1999 is
available at Appendix C.) This premier $27 Billion biomedical institution comprised of 26
Institutes and Centers has to date failed to provide evidence to confirm that they have made this
matter a priority or that they remain open-minded about the potential that thimerosal in vaccines
may be linked to a novel form of autism — mercury-induced autism spectrum disorders.

As the bastion for high quality research, the one study the NIH’s National Institute of Allergy
and Infectious Diseases (NIAID) notes on in their May 2004 FAQ Public Page on NIAID-funded
studies on the subject is the Rochester Study’® as proof that thimerosal in vaccines is not linked
to autism. That the NIAID would fund a small, poorly controlled study and then promote the
findings as if it were meeting the gold standards of scientific rigor is highly suspect. The flaws
of the study were discussed in a Congressional hearing excerpted below:

" http:/iwww.fda.gov/oc/opacom/hottopics/mercury/backgrounder.htmi
™ pichichero ME, Cernichiari E, Lopreiato J, and Treanor J. Mercury jons and bolism in infants
receiving vaccines containing thimerosal: a descriptive study. Lancet 360:1737-1741 (2002).
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Dr. Weldon. The Lancet study, only 40 infants. You agree that's much too small a sample size to
really make any conclusions?

Dr. Baskin. Right. ] mean, there are a number of problems with the Lancet studies as 1
mentioned. But certainly, if the disease occurs in one in 150 children and you only test 40, you
may miss that child, very easily miss the child who had the problem, or at best maybe only catch
one. Not to mention the other things that have been discussed by several of the panel, the most
significant one being they drew the blood much too late. They drew the blood days to weeks
later, whereas we know the peak level of methyl mercury----

Dr. Weldon. Three to 28 days.

Dr. Baskin {continuing]. Occur within hours, within 24 hours; yet they drew the blood up to 27
days later. As a matter of fact, to me it's very worrisome. They are still finding some mercury in
the blood that far out. It should--you know, you would think it might be gone.

Dr. Weldon. Is there any-—-

Mr. Burton. Would the gentleman yield? Would that be the reason that some families see a very,
very rapid change in their children shortly after these vaccinations are given in large numbers?
For instance, in our family it was just a matter of a couple days and--boom.

Dr. Baskin. Correct. All of the data on both methyl and ethyl mercury suggests that the peak
level--in other words, the highest level in the blood--is either achieved within hours or at least
within 24 hours. So that's--and, again, if it gets in the blood, the blood goes to the brain. We
know it has a preferential tendency to be sucked into the brain or to cross into the brain in
excess, and so you would expect to see something fairly quickly....

Dr. Weldon. Is there any kinetic studies on the clearance of ethyl mercury that are available that
could allow you to make conjectures as to what the peak levels might have been based on the
blood levels that are available in the Lancet study? Or is that information not known?

Dr, Baskin. It's known to a limited extent. There's a study in pre-term infants that received
vaccinations. So they--you know, by kind of people not thinking about it, their weight is very
small and they receive the same dose, and so it was a very high level. And they looked at some
of that data. But, frankly, there is not enough. I think one of the points in the Lancet study is they
drew all these complicated curves saying that they knew what the pharmacokinetics were, which
refers that they knew how the drug was taken up, how it was absorbed, how it was distributed,
but they never caught a peak level. And, of course, you can't even make a comment about
pharmacokinetics unless you know the peak level. So, I mean, I think the short answer is there is
some--some data available but not enough. g0

While discounting the risks of injecting thimerosal into newborns, the NIH has been aggressive
in protecting its own. The Campaign for a Mercury Free NIH’s website states, “Mercury is a

8 vaccines and the Autism Epidemic: Reviewing the Federal Governments Track Record and Charting a Course
for the Future, Serial No. 107-153
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dangerous, often unrecognized hazard, commonly found at work, home and schools. The
Campaign for a Mercury Free NIH seeks to eliminate all unnecessary uses of mercury in the NIH
facilities; encourage use of safer alternatives in biomedical research; increase general awareness
of mercury hazards; and prevent mercury spills and pollution.”® How can the NIH scientific
community be so aggressive and adamant about reducing their laboratory exposures to mercury,
but not take an equally as aggressive stance to protect the nation’s children for medical
exposures to mercury?

In October of 2003, Clarkson, Magos and Meyers® discussed the general issues and various
mercurial exposures, including thimerosal, and the relevant hazards associated.  This
NIEHS/NIH supported effort reviewed many of the current topics of discussion, and quantified
part, but not all, of the concerns in today’s dialogues.

While Clarkson et al utilized and displayed some of Gossel and Bricker’s work,® by their own
admission, there was much more work to be done.

Clarkson et al repeated Gossel and Bricker’s finds that ethyl mercury (thimerosal) has the
capacity to attack and injure various neurodevelopment centers. Clarkson et al also review a
commonly referred concern of the risk of increased incidence of infectious disease from the
population taking an increased decision not to utilize vaccinations for disease prevention. What
they failed to state, however, is the integral requirement for an unwavering public trust to the
nation’s immunization program for such an effort to be successful.

Clarkson et al also admitted that there was a definitive need for additional study to finally study
directly thimerosal from all views to settle these questions.

This has been a common request before the NIH and the NIEHS, but to date has not been
answered.

All this aside; in their closing remarks, Clarkson et al make a rather definitive statement, “All
forms of mercury have adverse effects on health at high doses.” We only need to look to the
World Health Organization, or the EPA to see the mirror guidelines of 0.1mcg/kg/day. Clarkson
et al’s effort repeat the findings of the National Academy of Science®® that America’s children
were put at risk by exceeding that amounts through pre-natal and post-natal exposures, including
through vaccines.

Currently, the Department of Health and Human Services is following the autism research matrix
put forth by the National Institutes of Mental Health. The first most telling to the HHS focus and
approach to autism in general, is in its design is for repetitive efforts in the short term (and with
highest priority) and treatment options, even for overlying biomedical conditions, is not

®! hitp://www.nih.gov/od/ors/ds/index.htm
2 Thomas W. Clarkson, Ph.D., Laszlo Magos, M.D., and Gary J. Myers, M.D., The Toxicology of Mercury —
Current Exposures and Clinical Manifestations, N Engl J Med 2003;349:1731-7.
8 Gossel TA, Bricker JD. Principles of clinical toxicology. 2nd ed. New York: Raven Press, 1990

Board on Environment Studies and Toxicology. Toxicological effects of methy! mercury. Washington, D.C.
National Research Council, 2060.
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scheduled for study until 2013. Also, not found within the HHS document is any address to
current treatment research, advancement of biomedical condition treatments to mitigate the
sufferingagf mercury-induced autism victims. Finally, there is no attention provided for family
supports.

One criticism to this approach that has been forward is that it is hard to create an appropriate
physiologically based treatment focus out of a document that is inherently focused on mental
health.

Aside from the challenges of researching autism and its biological issues, is the urgent need to
aggressively investigate the actual injury caused by pre- and postnatal exposure to thimerosal
and ethylmercury. To date, the NIH response to this remains inadequate.

In reviewing the list of grants funded by NIH since 1972 available on the CRISP Database,*
SafeMinds learned that 13 studies had been funded between 1999 and 2003 on thimerosal. The
studies included several to the University of California, Davis to evaluate the mechanisms of
autism and developing an animal model of autism. While several of the funded studies are not
related to the toxicity discussion, three studies funded in 2002 and 2003 - one to Marshall
University and two funded internally to an NIEHS scientist - should eventually provide further
understanding on the effects of thimerosal on the brain, Several of these studies are in press or
about to be submitted for publication. A full list of these grants including their abstracts is
provided in Appendix D.

The Institute of Medicine Review

In 2001, after calling a public meeting in Boston, the Institute of Medicine Immunization Safety
Review Committee (ISRC) issued their first report on the potential link between thimerosal and
autism. In this report, the [OM Committee found the hypothesis of a relationship between
thimerosal in vaccines and the onset of neurological developmental delays such as autism was
biologically plausible. The Committee found a significant lack of scientific data evaluating the
safety of thimerosal,¥’ but made several direct recommendations for the research necessary to
further review and resolve many of the associated questions. A table of those conclusions and
recommendations follows:

® Department of Health and Human Services, National Institutes of Health, National Institutes of Mental Health,
Congressional Appropriations Report on the State of Autism Research, April 2004

% CRISP (Computer Retrieval of Information on Scientific Projects) is a searchable database of federally funded
biomedical research projects conducted at universities, hospitals, and other r h institutions. The database,
maintained by the Office of Extramural Research at the National Institutes of Health, includes projects funded by the
National Institutes of Health (NTH), Substance Abuse and Mental Health Services (SAMHSA), Health Resources
and Services Administration (HRSA), Food and Drug Administration (FDA), Centers for Disease Control and
Prevention (CDCP), Agency for Health Care Research and Quality (AHRQ), and Office of Assistant Secretary of
Health (OASH). hup _ctisp.citnib.gov/

¥ Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001)
Institute of Medicine
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Table 3%

CONCLUSIONS

The committee conciudes that although the hypothesis that exposure to
thimerosal-containing vaccines could be associated with neurodevelopmental
disorders is not established and rests on indirect and incomplete information,
primarily from analogies with methyimercury and leveis of maximum mercury
exposure from vaccines given in children, the hypothesis is biologically plausible.

The committee aiso concludes that the evidence is inadequate to accept or reject
a causal relationship between thimerosal exposures from chiidhood vaccines and
the neurodevelopmental disorders of autism, ADHD, and speech or language
deiay.

PUBLIC HEALTH RESPONSE RECOMMENDATIONS

Policy Review and Analysis

The committee recommends the use of the thimerosai-free DTaP, Hib,
hepatitis B vaccines in the United States, despite the fact that there might be
remaining supplies of thimerosal-containing vaccine available.

The committee recommends that full consideration be given by
appropriate professional societies and government agencies to removing
thimerosal from vaccines administered to infants, children, or pregnant women
in the United States.

The committee recommends that appropriate professional societies and
government agencies review their policies about the non-vaccine biological and
pharmaceutical products that contain thimerosal and are used by infants,
children, and pregnant women in the United States,

The committee recommends that policy analyses be conducted that will
inform these discussions in the future.

The committee recommends a review and assessment of how public
health policy decisions are made under uncertainty.

The committee recommends a review of the strategies used to
communicate rapid changes in vaccine policy, and it recommends research on
how to improve those strategies.

Public Health and Biomedical Research

The committee recommends a diverse public heaith and biomedical research
portfoiio.

® Immunizaiion Safety Review: Thimerosal - Containing Vaccines and Neurodevelop 1 Disorders (2001)
Institute of Medicine
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Table 3% (continued)

Epidemiological Research

The committee recommends case-control studies examining the potential
link between neurodevelopmental disorders and thimerosal-containing vaccines.

The committee recommends further analysis of neurodevelopmental
disorders in cohorts of children who did not receive thimerosal-containing doses
as part of a clinical trial of DTaP vaccine.

The committee recommends conducting epidemiological studies that
compare the incidence and prevalence of neurodevelopmental disorders before
and after the removal of thimerosal from vaccines.

The committee recommends an increased effort to identify the primary
sources and levels of prenatal and postnatal background exposure to thimerosal
{e.g., Rho (D) Immune Giobulin) and other forms of mercury (e.g., maternal
consumption of fish) in infants, children, and pregnant women,

Clinical Research

The committee recommends research on how children, including those
diagnosed with neurodevelopmental disorders, metabolize and excrete metais—
particularly mercury.

The committee recommends continued research on theoretical modeling
of ethylmercury exposures, including the incremental burden of thimerosal with
background mercury exposure from other sources.

The committee recommends careful, rigorous, and scientific
investigations of chelation when used in children with neurodevelopmental
disorders, especially autism.

Basic Science Research

The committee recommends research to identify a safe, effective, and
inexpensive alternative to thimerosal for countries that decide they need to
switch from using thimerosal as a preservative.

The committee recommends research in appropriate animal models on
the neurodevelopmental effects of ethylmercury.

The IOM conclusions from 2001 (as noted in Table 3) admitted to the lack of specific study and
data necessary for accomplishing the task of allowing a full scientific review to the issues.
Subsequently, there appears to have been selective adaptations of their conclusions and
recommendations leading to its final report.

% Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001)
Institute of Medicine
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First, in its “Public Health Response Recommendations”, the committee’s suggestion for
exclusive use of thimerosal free vaccines “despite the fact there might be remaining supplies of
thimerosal-containing vaccine available™ was never fully realized nor implemented. Rather, a
slow transition began, with patchwork efforts to move through to the goal of exclusive use of
thimerosal-free vaccines. Today, there is still readily available and utilized thimerosal-
containing stock in our immunization programs supplies.

Second, there was never a full dialogue provided to the IOM’s fifth Public Health Response
recommendation, “a review and assessment of how public health policy decisions are made
under uncertainty.™®' Rather, a perceived waiting game began pending a final report by the
Immunization Safety Review Committee (ISRC).

Regarding the ISRC’s epidemiological studies recommendations, only half were fully
accomplished in the years between initial and final reports. Neither the case-control nor clinical
trial studies were ever accomplished, providing only a partial body of their stated needs prior to
the issuing of the final report.

The largest failing in research falls from the clinical and basic science realms. Fully, none of the
five recommended, and requisite for conclusion, studies were fulfilled. While there has been
discussions and postulates (i.e. Aposhian®), research into the arena of excretion and the potential
of efflux disorder (i.e. Wilson’s Disease) has never been fully accomplished. Theoretical
modeling of mercury burden levels, with reference to thimerosal, has primariljy been found
accomplished through private sector efforts, as has the use of various forms™ of chelation
therapy and their application in the mercury-injured autism population To date, there has been
no formalization or recommendation for alternative preservative use, nor has there been public
resources pledged or provided for attempting to locate thimerosal alternatives.

Finally (with regard to the ISRC initial report conclusions and recommendations) while some
appropriate animal modeling has been accomplished, such as Homig et al®, this area of study
has not been fully supported through public resources with the enthusiasm suggested by the
ISRC report as necessary to the discussion.

In review, with respect to the initial IOM report, nine of the sixteen (56%) ISRC
recommendations for public health response or research cannot be considered accomplished or
fulfilled to the degree purported as necessary within that report.  This pattern of HHS’s
contracting with the NAS/IOM to conduct vaccine safety evaluations and receive advice which
they fail to adopt is a long-standing failure within the department. In 1991 and 1994, IOM
provided evaluations of existing scientific evidence connecting vaccines and the onset of a

* Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001)
Institute of Medicine

! Immunization Safety Review: Thimerosal - Containing Vaccines and Neurodevelopmental Disorders (2001)
Institute of Medicine

92 %A Toxicologist View of Thimerosal and Autism™, H. Vasken Aposhian, presentation before the IOM-ISRC
meeting #9, 9 February 2004

 Oral, topical, transdermal, and IV chelating treatments

* Neurotoxic effects of postnatal thimerosal are mouse strain dependent, M Hornig, D Chian and W I Lipkin
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number of conditions. At each review the IOM pointed out significant gaps in the science;
however, in the years that followed, most of the advice was ignored.

It was the National Academy of Sciences that confirmed the EPA’s lower limit on
methylmercury as being scientificaily valid in the late 1999. When the FDA began looking at
the level of exposure to thimerosal in vaccines, there was an assumption that in their absence of
pharmacokinetic data on thimerosal that ethyl mercury was as at least as toxic as methylmercury.

It is important to remember that according to Neal A. Haisey, MD, Institute of Vaccine Safety,
Johns Hopkins University and long time advisor to FDA and CDC, that he and other advisors
missed the increasing exposure to mercury in the thimerosal because the thimerosal content was
presented on the label as 0.01% rather than 25 meg.”

The most recent IOM meeting (9 February 2004) focused on whether ethyl mercury is potentially
safer than methy! mercury, which is a known biotoxin. This most recent of a (to date) total of
nine meetings on the subject of vaccines and autism again showed a division some within the
scientific and medical communities have regarding these issues.’® It was noteworthy that the
IOM-ISRC narrowed their focus of their deliberation as to whether there was a Thimerosal-
Autism Spectrum  Disorder link rather than the original and interim Thimerosal-
Neurodevelopmental Disorder link. In doing so, the ISRC disallowed discussion and debate of
several studies, including the various versions of Verstraeten et al’s efforts.”

When notice of this scheduled to be the “final” meeting, was posted, there were numerous cails
for postponement. Researchers, research groups, and members of Congress all submitted
requests to the IOM for the meeting to be postponed as there were (at minimum) two known
studies completing their research and preparing for publishing. These studies, a National
Institute of Allergy and Infectious Diseases effort by Polly Sager, Ph.D®, and a Columbia
Medical School effort, Neurotoxic effects of postnatal thimerosal are mouse strain dependent” 4
by Hornig et al were unfortunately presented in incomplete form.

It was unfortunate that the IOM did not heed the multiple cause for delaying this meeting as the
results of these two key studies would go on to directly contradict the findings of the soon to be
published JOM-ISRC report.

The majority of presenters at this meeting felt that there was a clear link between vaccines,
specifically thimerosal/mercury containing vaccines, and Autism Spectrum Disorders. Only a
small minority felt that there was either no or only a slight potential for harm from mercury.'®

% Commentary on Potential Risk from Thimerosal for Infants, presentation to the IOM-ISRC, July 16, 2001,
Cambridge, MA by Neal A. Halsey, MD, Institute of Vaccine Safety, Johns Hopkins University

° hitp://www.iom.edu/subpage.asp?id=18065

7 Thimerosal VSD Study — Phase 1, Update 2/29/00, Thomas Vertraeten, Robert Davis, Frank Destefano, obtained
via FOIA by SafeMinds, Summer 2001

*® NIAID Studies on Thimerosal, Sager et al, NIAID, NIH, DHHS, presentation to the IOM, February 9, 2004

* Hornig, Chian, Lipkin, Molecular Psychiatry (2004), 1-13, Neurotoxic effects of posinatal thimerosal are mouse
strain dependent

1% hitp://www.iom.edu/subpage.asp?id=18063
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What is known, if only reviewed separately, is mercury is a known toxin, specifically a known
neurotoxin with a high capacity to permanently injure and/or cause developmental arrest.'®

In early May 2004 the IOM website makes the following statement:

The evidence reviewed at the time neither proves nor disproves the hypothesis
that thimerosal-containing vaccines could cause neurodevelopmental disorders,
such as autism or attention deficit-hyperactivity disorder. The IOM will review
newly released data on vaccines and autism in early 2004. 102

In their May 2004 report'® the IOM-ISRC actually utilizes the lack of relevant science
recommended in its initial report as a foundation stone to its current conclusions. In its
recommendations for policy review, the ISRC cites a “lack of direct evidence for a biological
mechanism” in its tendency to now discount any thimerosal-autism link. An understanding of
the language here is crucial. It was not for completed studies affording no such evidence that
this statement is forwarded, rather that there was never adequate resources committed for the
accomplishing of such studies, and therefore, no evidence.

The ISRC further stated its reaffirmation to its previous recommendation to conduct clinical and
epidemiological studies “of sufficient rigor...to better understand genetic or environmental
causes of ASD.”'® The ISRC did not, however, acknowledge the failure to have these matters
accomplished in the intervening years.

In truth, many of the general epidemiology and research recommendations of the 2004 report are
recitations of the original reports recommendations, without acknowledgement to the lack of
Public Heaith Service accomplishment as previously put forth.

In its “Clinical Studies” recommendations, while the ISRC recognizes the utilization of chelation
as a popular therapy for the treatment of ASD, it points to a lack of accepted scientific standards
evidence (double blind studies, etc.) providing chelation as an appropriate therapy for ASD. The
IRSC’s failure to support the necessary and recommended research looking at therapeutic
interventions for mercury fails this community.

Additionally, the manner in which the IOM’s committee addresses these recommendations
regarding chelation therapy for ASD treatment again highlights the ISRC’s lack of understanding
of the issues. Co-morbid diagnoses of heavy metal, including mercury, toxicity is often noted
with ASD or NDD diagnosed children. The chelation therapies are therefore appropriately
ascribed and prescribed for the treatment of those heavy metal toxicities, not the ASD or NDD
per se. That evidences of post chelation improvement in the patient’s ASD or NDD condition
should have been seen as a path deserving further rigorous research, rather than one to discard.

19 7h Mikrobiol Epidemiol Immunobio} 1983 Mar;(3):87-92

192 bitp:/fwww.iom.edu/focuson.asp?id=4189

1 Immunization Safety Review: Vaccines and Autism (2004), Institute of Medicine
1% ymmunization Safety Review: Vaccines and Autism (2004), Institute of Medicine
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The 2004 TOM report also fails to reprimand HHS for its fulfill any of the IOM’s other
recommendations for clinical or basic science research it had previously deemed requisite to a
full and adequate review of the issue. This is not surprising, however; given that the JOM first
requested that HHS evaluate possible connections between autism and vaccine injury in 1991. A
recommendation that was ignored: “...no evidence bearing on a causal relation between DPT
vaccine and autism... In the course of its review, the committee encountered many gaps and
limitations in knowledge bearing directly and indirectly on the safety of vaccines. These include
inadequate understanding of the biologic mechanisms underlying adverse events following
natural infection or immunization, insufficient or inconsistent information from case reports and
case series, inadequate size or length of follow-up of many population-based epidemiologic
studies, and limited capacity of existing surveillance systems of vaccine injury to provide
persuasive evidence of causation. The committee found few experimental studies published in
relation to the number of epidemiologic studies published. Clearly, if research capacity and
accomplishment in these areas are not improved, future reviews of vaccine safety will be
similarly handicapped. 193

Table 4.1'%
Charting Institute of Medicine - Immunization Safety Review Commitiee R dation:
R h Deemed N y to Adequately Review Potential Causality Between Thimerosal and

Neurodevelopmental Disorders
From 2001 Report to 2004 Final report

"""" Epidemiology Research

Recommendation ' Funded Accon;blished " Other/Notes:
[ “case-control studies examining ' NO ' NO

the potential link between

neurodevelopmental disorders

and thimerosal-containing

vaccines”

“further analysis of N0 NO

neurodevelopmental disorders

in cohorts of children who did

not receive thimerosal-

containing doses as part of a

clinical trial of DTaP vaccine”

“compare the incidence and YES YES Hviid et al — does not conclude
| prevalence of Statens Serum - Statens Serum ¢ differences in (specifically)

" neurodevelop 1 disorders Institut* Institut* | Denmark’s pre- and post-
before and after the removal of ¢ thimerosal exposure eras data**
thimerosal from vaccines”

5 Adverse Effects of Pertussis and Rubella Vaccines (1991) Institute of Medicine
1% Recommendation quotes as taken from: Immunization Safety Review: Thimerosal - Containing Vaccines and
N devel 1 Disorders (2001) Institute of Medicine

{3
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“identify the primary sources
and levels of prenatal and
postnatal background exposure
to thimerosal {e.g., Rho (D)
Immune Globulin) and other
forms of mercury”

Table 4.1'" (continued)

NO

NO

* Conflicts of interest noted in study as Statess Serum Institut (State Serum Institute) — Denmark, is that

nation’s leading vaccine manufacturer as well as research institute.

** Thimerosal exposure levels and autism rates differed from United States

Recommendation

| “research on how children,

| including those diagnosed with

! neurodevelopmental disorders,

¢ metabolize and excrete metals—
particularly mercury”

theoretical modeling of
ethylmercury exposures,
including the incremental burden
of thimerosal with background
mercury exposure from other
sources”

“careful, rigorous, and scientific -

investigations of chelation when
used in children with
neurodevelopmental disorders,
especially autism”

Table 4.2'%

Clinical Research

Funded Accomplished
TUYES "YES
ATSDR University of
Rochester

YES (Partial)  Partial
SafeMinds
NO NO

Other/Notes:

Clarkson et al - Information not
presented nor made public.
FOIA request pending.

Postnatal expos‘fféé reviewed
and presented to IOM. Requests
to fund prenatal exposure

- modeling have gone unanswered.

While EDTA chelation is and
remains an approved therapy for
meavy metal toxicities, no
requests for federal funding for
use in alternative therapies has
vet been approved

197 Recommendation quotes as taken from: Immunization Safety Review: Thimerosal - Containing Vaccines and
Neurodevelopmental Disorders (2001) Institute of Medicine
1% Recommendation quotes as taken from: Immunization Safety Review: Thimerosal - Containing Vaccines and

1 1 Di

ders (2001) I

N 4
Neurod Y

of Medicine
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Table 4.3'"
Basic Science Research
{ Recommendation Funded ‘Accomplished  Other/Notes:
““identify a safe, effective, and NO NOo
inexpensive alternative to
thimerosal for countries that
decide they need to switch from
i using thimerosal as a
| preservative”
“research in appropriate animal YES Washington ~ Burbacher et al - differences
models on the _NIAID University between ethylmercury and
neurodevelopmental effects of NIEHS methylmercury noted. EtHg
ethylmercury” bonds stronger and is more
neurotoxic.
Requests for funding to further
findings and research: DENIED
YES (Private) Columbia : Hornig et al - Found
SafeMinds & University NDD/autism response to
MIND administration of vaccine level
| Institute at UC amounts of thimerosal in
| Davis genetically susceptible mice

This latest report apparently puts forth as best policy and practice a recommendation for
continued “surveillance of ASD as exposure to thimerosal declines.” This strategy, however,
will not prove effective as more and more thimerosal-containing vaccines are “recommended”,
and therefore frequently administered, but are not formally on the pediatric schedule.

As some of the (here included) scientific efforts report, there is an apparent genetic susceptibility
component to the Thimerosal-Autism link, such a reactive posturing (post event surveillance)
will not prove beneficial to those who may be injured in any interim.

In November 2003, the Department of Health and Human Services, National Institutes of Health,
National Institute of Mental Health participated in a Congressionally mandated “Autism
Summit” in Washington, DC. One of the primary purposes of this conference was to allow the
presentation of an Interagency Autism Coordinating Committee (IACC) research matrix
providing the roadmap for focus and funding for related NIH expenditures. Again, this event
provided insight to an interagency prejudice to the mercury-autism hypotheses. Minimal
discussion or resources were scheduled to be provided in the (now published) IACC Autism
Research Matrix''°, and the agencies surrounding report minimized or dismissed the hypotheses.

Several research and parent groups spoke out to the LACC’s matrix lack of focus for resources to
the mercury-autism issue, but were summarily discounted and no modification to the research
matrix was provided.

% Recommendation quotes as taken from: Immunization Safety Review: Thi 1 - Containing Vaccines and
Neurodevelopmental Disorders (2001) Institute of Medicine
110 hetp://www.nimh.nih.gov/autismiacc/Cong ApprCommRep.pdf
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The Science: An Update and New Findings

While the debate focuses upon mercury laden medical products, one issue that needs most to be
resolved is the inefficiency in science to have accurately qualified the efficacy and safety of
thimerosal.

It would appear that many foreign researchers were ahead of the curve when compared to
recognition in the United States to the hazards of thimerosal exposure. As early as 1977, Russian
researchers began recognizing the potential health hazards from ethyl mercury exposures.'!!
Additional studies conducted through the 1980s also documented toxic results from the
utilization of thimerosal in various preparations and vaccines. >3 14

The most current and recently presented research (reviewed within) has primarily focused upon
two areas of the debate. The first is the epidemiological standing with relation between mercury
and neurodevelopmental disorders. The second is the beginnings of understanding the human
response to ethyl-mercury and why it is not a constant.

Boyd Haley, PhD, professor and chair at the University of Kentucky, Department of Chemistry
has given great insights to the neurotoxic effects and blood/brain transport pathways of ethyl
mercury. In his 2001’'* presentation to the IOM-ISRC, Dr. Haley provided three clear and
specific conclusions from his research:

o Thimerosal is the major toxic component of most vaccines

e Thimerosal is a more potent inhibitor of many metabolic enzymes than is mercuric
chloride

» Due to synergistic toxicity, thimerosal exposure through vaccines with aluminum should
be considered quite capable of causing severe neurological and systemic damage.

In 2004, Dr. Haley provided further evidence to the IOM-ISRC regarding the toxicity of ethyl
mercury (thimerosal).!® In that discussion, Haley provided additional insights to several
questions being raised regarding exposure vs. injury, and why there appeared to not be a static
relationship between the two.

111 Late After Effects of the Nervous System Pathology Provoked by the Action of Low Ethyl-Mercuric-Chloride
Concentrations, Mukhtarova, 1977

112 Evaluation of the toxic action of prophylactic and therapeutic preparations on cell cultures of different types and
origin. — I, Kravchenko et al - 1982

113 Evaluation of the toxic action of prophylactic and therapeutic preparations on cell cultures of different types and
origin. ~ I, Kravchenko et al - 1983

114 Cytotoxic action of the chemical substances found as admixtures in medical i biological preparation
Chervonskaia et al - 1988

% Haley, Boyd E., Mercury Toxicity and Its Relationship to Neurological Disease, Presentation to the Institute of
Medicine, Immunization Safety Review Committee, 16 July 2001

"¢ Haley, Boyd E., Mercury Toxicity: Genetic Susceptibility and Synergistic Effects, Presentation to the Institute of
Medicine, Immunization Safety Review Committee, 9 February 2004
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Dr. Haley provided insights to these matters, which may be best summed up through his
presented conclusions from that meeting; '

e There appears to be a subset of the population that cannot effectively excrete mercury and
are at a greater risk to exposures to mercury than are the general population. Genetic
susceptibility is critical.

e Presence of other heavy metals, antibiotics, etc. may enhance the toxicity of thimerosal.
Synergistic toxicities must be considered.

e Estrogen decreases thimerosal toxicity whereas testosterone increases the toxicity.
Gender effects are involved.

A review to the potential issue of increased incidence versus diagnestics (or diagnostic
substitutions) was completed by Croen et al'*® as a follow up to another Croen et al'"® effort a
year prior. During this data review, Croen et al hypothesized that there was not a true “increase”
in the incidence in autism, but rather that there were a combination of better diagnostics, and the
diagnostic substitution of patients which would put forth such a prediction.

In their effort, Croen et al stated their effort demonstrated “that over 100% of the increase in
autism from 1987-1994 is an artifact of changes in diagnostic practices.”'®® In Blaxill et al’s
review'! of Croen’s effort, however, several errors were found in calculations within the data
sets, which created this false (Croen’s) impression. In their conclusions, Blaxill et al did put
forth one telling statement, that in the end, Autism research is under funded when compared to
“disorders with a much lower incidence in the population.”'?

Following Blaxill et al’s review, Croen and Grether reviewed their data, hypothesis and
conclusions. After careful consideration, Croen and Grether published their response'” to
Blaxill, in which the admit that the reclassification did not play an integral role to the increases in
autism prevalence; that they had underacertained and incorrectly calculated the autism rates; and
withdrew their (now proved flawed) study.

Inexplicably, those looking to dismiss the Thimerosal-NDD/autism link still frequently cite
Croen’s original effort in support of their argument, disregarding the authors’ own refutation of
their original finds.

"7 Haley, Boyd E., Mercury Toxicity: Genetic Susceptibility and Synergistic Effects, Presentation to the Institute of
Medicine, Immunization Safety Review Committee, 9 February 2004
"8 Croen, Grether, Hoogstrate and Selvin, 2002
" Croen, Grether and Selvin, 2001
1% Commentary: Blaxill, Baskin, and Spitzer on Croen ef al. (2002), The Changing Prevalence of Autism in
California
2! Commentary: Blaxill, Baskin, and Spitzer on Croen et al. (2002), The Changing Prevalence of Autism in
California
22 Commentary: Blaxill, Baskin, and Spitzer on Croen ef al. (2002), The Changing Prevalence of Autism in
California

A Response to Blaxill, Baskin, and Spitzer on Croen et al, (2002), “The Changing Prevalence of Autism in
California, Journal of Autism and Developmental Disorders, Vol. 33, No. 2, April 2003
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In 2003, Holmes et al'®* began to fortify today’s roots regarding the epidemiological issues
surrounding ethyl mercury and its potential to induce neurodevelopmental disorders. In this
effort, the hairs from babies’ first cuts were reviewed for levels of mercury for gestational
matemal-fetal exposure through immunoglobulin and maternal amalgams. This first of its kind
study actually had several instructive findings. The most enlightening result was the lower
overall rate of {excreted) mercury in the infants’ hair for children diagnosed with autism. This
finding strongly supported the widely accepted hypothesis connecting autistic children’s inability
for excreting mercury, and as a precursor to mercury induced neurotoxicity and subsequent
development disorders.

Non-autistic children were found to have substantially higher mercury levels in their first cuts,
purporting that their excretion capacity for mercury is less hindered, at least in comparison to the
capacity of autistic children.

Redwood et al put forth in 2001 an effort entitled “Predicted Mercury Concentrations in Hair
From Infant Immunizations: Cause for Concern” (NeuroToxicology 69-2001)"* This precursor
to Holmes et al’s efforts laid well the original modeling for taking the premise of predicted
mercury levels and the corollary to mercury toxicity. These two bodies have solidified the
premise that many children have some measure of an efflux disorder, and the subsequent
maintained blood levels of mercury, combined with their opportunity to cross the blood brain
barrier, move to create a neurotoxic atmosphere and subsequent developmental injury.

Holmes et al served to confirm further the findings of Redwood, and began to provide further
insights and quantification of the excretion disorder premise. As there is little debate about the
neurotoxicity of mercury, rather the discussion needed to be shifted to why this matter was not a
constant in society with a 1:1 ratio of mercury exposure to developmental neurotoxicity.

One of the greatest recent quantifications of these issues occurred at the National Academies of
Science, Institutes of Medicine, ninth meeting of the Immunization Safety Review Committee
(09 February 2004). Here, H. Vasken Aposhian, Ph.D. provided a toxicologist’s view'? to the
matter, integrating many of the themes from Holmes and Redwood.

Aposhian reviewed the issue of mercury toxicity in all of its forms, and did not choose to single
out the thimerosal issue specifically. Rather, he put forth the necessity to recognize all of the
potentials for mercury exposure, including environmental, to appropriately qualify the disease
process first, then allow appropriate insight to the processes leading to injury.

Following the reviews of routes for exposure, Aposhian began by putting forth the question
many had been postulating, “Is autism an efflux disorder?'?" A presentation was then provided

12¢ Reduced Levels of Mercury in First Baby Haircuts of Autistic Children, International Journa! of Toxicology,
22:277-285, 2603

'3 predicted Mercury Concentrations in Hair From Infant Immunizations: Cause for Concern (NeuroToxicology
69-2001

126 Immunization Safety Review: Meeting 9: Aposhian Presentation,
http:/iwww.iom.edu/includes/dbfile.asp?id=18390

27 Immunization Safety Review: M 9: Aposhian P ion,

5 'y

http://www.iom.edw/includes/dbfile.asp?id=18390 - Slide 7
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to the potential similarities between in structure and process between mercury induced
neurodevelopmental disorders, with specificity to autism, and Wilson’s Disease. 128

Aposhian’s utilization of Wilson’s Disease as a model of an efflux disease showed a clear
parallel involving a toxic metal exposure, a supportively genetic susceptibility, and accumulation
to toxicity, and relevant organ and central nervous system signs and symptoms ® Here we begin
to transition from the postulatory review of the mercury-induced neuro-injury, and into the realm
of recognizing defined models for similar occurrences with other neurotoxic metals, such as
mercury.

Aposhian refers to Holmes ct al and Bradstreet et al'*® as a basis (to this cited pre:scntation13 ! for
recognition of the increased mercury burden typically found in autistic children, and the
appearance to provide a lack of an effective mercury efflux system to address any cumulative
exposure, let alone the burden created from vaccines.

While Aposhian puts forth the suspect parallel regarding an efflux disorder related mercury
induced autism, he puts forth two postulates as to the routes for response to thimerosal creating
the final symptom, however, both reside in the recognition of a basic genetically disposed efflux
failure.

The first postulate is that there is an efflux impairment to which thimerosal is introduced into an
unfavonggble environment. Thimerosal would then be a final insult or “trigger” leading to
autism.

The second postulate additionally relies on the efflux impairment, but provides that the
thimerosal introduction simply provides an increased mercury burden in the child. This postulate
provides that the thimerosal exacerbates pre and post expected environmental exposure, putting
the mercury burden over the threshold to neurotoxicity.

While admitting a need for, and providing a call for, additional relevant research to better track
which of the two postulates leads to the final insult, there is little room for questioning the route
to injury relevance of Aposhian’s presentation.

128

“Wilson's disease is an inherited disorder in which ive of copper ac late in the body.
Although the accumulation of copper begins at birth, symptoms of the disorder appear later in life, between the ages
of 6 and 40. The primary q for approxil 1y 40 percent of patients with Wilson's is liver disease. In
other patients the first symptoms are either neurological or psychiatric or both, and include tremor, rigidity,
drooling, difficulty with speech, abrupt personality change, grossly inappropriate behavior and unexplicable
deterioration of school work, neurosis or psychosis.” Excerpted from  National Institutes of Health via
http://www.ninds.nih.gov/health_and medxcal/dlsorders/wtlsons doc.htm

'* Immunization Safety Review: Meeting 9: Aposhian Pr

http://www.iom.edu/includes/dbfile. asp"ld—18390 - Slide 8

'3 Joff Bradstreet et al, 4 Case-Control Study of Mercury Burden in Children with Autism Spectrum Disorders
B! ymmunization Safety Review: Meeting 9: Aposhian Pr

22 fmmunization Safety Review: Meeting 9: A hian Pre

hitp:/fwww.iom.edw/includes/dbfile. asp"ld—1839() Slide 16
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Suppomve to Aposhian’s presentation were findings that “thimerosal pharmacokinetics obtained
using non-autistic children are not the same as those expected for autistic children.”'*® This
furthered not only the issue of an efflux disorder, but to the variance in kinetics involved.

Aposhian also cautioned the amount of effort and focus being placed upon the issue of
epidemiology surrounding mercury induced neurotoxicity. His statement was simple,
“Epidemiological studies cannot prove cause and effect. Rather, they reveal statistical
correlations.”>*

In following this statement, Aposhian explained the myriad issues and variables concerning a
simple reliance upon epidemiological studies when trying to locate the root issues to injury. He
also provided a lack of parallel guidance and support for further toxicological and other studies
were not allowing for an accurate view of the matter. This especially in light of recognized and
questioning of dilution of data sets seen in many epidemiological studies, which have led to
much of the debate.

In the end, Aposhian put forth that from a toxicological perspective, the link between mercury,
with speclzgisic mention to thimerosal, is strong and supportive to injury through a mercury efflux
disorder.

At the ninth Immunization Safety Review meeting at the Institutes of Medicine (09 February,
2004), Jeff Bradstreet, MD, FAAFP presented a culmination of efforts which brought much of
the within described material into a new light, including genomics.

In his presentation, Bradstreet brought forth two efforts regarding thimerosal induced
neurodevelopmental injuries. His first body of work, “4 Case-Control Study of Mercury Burden
in Children with Autistic Spectrum Disorders 136 reviewed much of the debate regarding the
Autism epidemic and the linear association with the increased use of thimerosal containing
pediatric vaccines. Next, this similarly walked through a case control study examining the
specifics of mercury body burdens consistently found in autistic children post chelation, and the
potential for it to purport to some measure of an efflux disorder allowing for maintenance of
excess mercury in the affected children.

Bradstreet et al also expresses and includes reference the epidemiological data link between
increased childhood vaccines and childhood neurodevelopmental disorders.

5 yramunization Safety Review: Meeting 9: Aposhian P

http://www.iom. edu/mdudes/dbﬁle asp"td“ 18390 Shde 18
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33 Immunization Safety Review: Meeting 9: Aposhian P i

¢ Bradireet et al, “4 Case-Control Sma)z of Mercmy Burden in Children with Autistic Spectrum Disorders” Journal
of American Physicians and Surgeons, Volume 8, Number 3, Summer 2003

53



293

A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders

This 2003 effort continues to follow the same path that Bernard et al,'’ Blaxil et al,"** Holmes
et al,'®® Redwood et al,”” and Aposhian, Ph.D.,"* with each step building the foundation of
understanding and facts behind the predecessor’s premise. Bradstreet’s latest collaboration
(Bradstreet, Wakeficld and James)'” has taken the previous views and initiated the
pathophysiological links. In his Institute of Medicine presentation,'*® “Biological Evidence of
Significant Vaccine Related Side-effects Resulting in Neurodevelopmental Disorders™,
Bradstreet again reviewed the foundational and current efforts drawing the direct linear corollary
between mercury exposure through vaccines and increased autism in the United States.

Bradstreet took a holistic view to the issues, including the relevant timing from birth to
vaccination to recognized deficit(s) to diagnosed injury. Looking at epidemiological studies
relevant to the issue, this should have been enough to create a want for erring on the side of
caution pending further and open study.

Next, Bradstreet showed historic cases,'** historic cautions,'* and historic patterns of high
mercurial (thimerosal) exposures,'* and the historic policies (yet effected) from the WHO, EPA
and CDC regarding “acceptable” mercury exposure levels, and the excesses created through the
pediatric vaccination programs.

It was not uniil the genomics review was accomplished that one can now begin to see why the
vaccination to injury ratio is not 1:1. Rather, Bradstreet reported that the most recent efforts
have found a genomic susceptibility which inhibits certain exposed children’s ability to
appropriately excrete the mercury.

A single recognized nucleotide polymorphism found in children with autism spectrum disorders
provides the mapping from exposure to injury. Specifically, SNP’s inhibited by thimerosal
involving methylation and sulfation disallow a “normal process” for mercurial excretion. This
event creates and maintains the elevated mercury body burden, which provides for the neurotoxic
atmosphere, thus providing the architecture for neurodevelopmental injury resulting in injuries
such as autism spectrum disorders.

7 Bernard et al, Autism: A unique type of mercury poisoning, April 3, 2000

138 Commentary: Blaxill, Baskin, and Spitzer on Croen e al. {2002), The Changing Prevalence of Autism in
California

13% Reduced Levels of Mercury in First Baby Haircuts of Autistic Children, International Journal of Toxicology,
22:277-285, 2003

4 predicted Mercury Concentrations in Hair From Infant Immunizations: Cause for Concern (NeuroToxicology
69-2001

! {mmunization Safety Review: Meeting 9: Aposhian Pr
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42 Jeff Bradstreet, MD, FAACP; Andrew Wakefield, MB, BS, FRCS, FRCPath; S. Jill James, Ph.D.

" Immunization Safety Review: Meeting 9: Aposhian Presentation,

http://www 1om edu/includes/dbfile asp?id=18578

1% Cinca et al, Accidental ethyl mercury poisoning with nervous system, skeletal muscle, and myocardium injury, J
Neuron Neurosurg Psychiatry, 1980, Feb;43(2):143-9

5 Fagan et al, Organ mercury levels in infants with omphaloceles treated with organic mercurial antiseptic,
Archives of Diseases in Children, 1977, 52, 962-964

146 Stajich et al, Jarrogenic exposure to mercury after Hepatitis B vaccination in preterm infants, J Pediatr
2000;136;679-81)
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What Bradstreet, Wakefield and James have accomplished is the initial recognition and mapping
to the trigger mechanism(s) involved between the thimerosal (mercury) exposure and the end
stage resultant disease. In reviewing the history of research regarding this issue, like so many
other medical finds, its been a process of reverse engineering. First was the recognition of the
epidemic; next the suggested likeness between mercury poisoning and autism spectrum
disorders; then the potential ties discovered through efforts in epidemiology; and now the causal
trigger mechanism/event.

A recent publishing in Molecular Psychiatry by Deth et al,'" furthers the scientific
understanding of mercury/thimerosal potential influence in pre- and post-natal development.
Quoting from Deth’s abstract, “Neurodevelopment toxins, such as ethanol and heavy metals
[thimerosal], interrupt growth factor signaling, raising the possibility that they might exert
adverse effects on methylation.” The basic results of this “adverse effect” are expressed in
Deth’s statement, “Our findings outline a novel growth factor signaling pathway that regulates
MS activity and thereby modulates methylation reactions, including DNA methylation. The
potent inhibition of this pathway by ethanol, lead, mercury, aluminum and thimerosal suggests
that it may be an important target of neurodevelopmental toxins.”

What Deth et al are continuing is a the building of the path to understanding of the role
thimerosal plays in interruption of various developmental processes which lead to neurological
development disorders, including autism.

In response to animal modeling/testing needs for furthering the understanding between
thimerosal and NDD, two recent studies have been concluded. First, is Burbacher et al’s effort
revxewmg mercury blood levels in primates exposed to vaccine levels of methyl mercury
exposure.’ ® While the initial presentation provides that there are clear differences between ethyl
and methyl mercury in blood levels over time, additional insights through this study have
provided that ethyl mercury has a stronger bond than methyl mercury and is more neurotoxic.

This project, funded by NIAID, has forwarded nearly as many questions as it has answered.
Specifically, while the mercury/blood level modeling has been mapped, the true levels, and
increased propensity, for ethyl mercury to cross, and potentially to remain past, the blood-brain
barrier.

A request by the researchers to fund further study this issue, given the findings promoting
caution to the use of ethyl mercury (thimerosal), has to date gone unfulfilled, and may need to be
accomplished privately to provide further answers.

7'M Waly, H Olteanu, R Banerjee, S-W Choi, § B Mason, B S Parker, s Sukumar, S Shim, A Sharma, I M
Benzecry, V-A Power-Charnitsky and R C Deth “Activation of methi by insulin-like growth factor-1
and de ine: a target for neurodevelop ! toxins and thimerosal”, Molecular Psychiatry, April 2004, Volume
9, Number 4, Pages 358-370

% Burbacher, Shen, Clarkson, “Comparative Toxicokenetics of Methyl mercury and Thimerosal in Infant Macca
fasicularis” presentation to Institute of Medicine, Immunization Safety Review Committee, 9 February 2004
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The next recently released study is from the Mailman School of Public Health at Columbia
University. In this study,® Hornig et al looked at the effects of vaccine level thimerosal
exposure on mice with a specific genetic susceptibility. This research postulate was created
following the increasing body of scientific evidence promoting that the Thimerosal-NDD link is
predicated upon certain genetic predispositions/genomic defects, which refer to autoimmune
disease sensitivity.

Homnig et al found that the selected mice universally showed an implication of “genetic
influences” that led to responses and activities that mimic those found in Autism Spectrum
Disorders (including growth retardation, hypoactivity, social withdrawal, gross motor
coordination, repetitive motions/movements, confusion or dissociation with familiar surrounds,
and other dysfunctional behaviours.)

Hornig et al’s research also found physiological effects relevant to the brain and cranium in the
creation of abnormalities resultant from vaccine level thimerosal exposure.

What all of the arena’s researchers, regardless of position, are in agreement to is the need for
additional research to follow these matters through, for better understanding, potential
treatrments, and establishing policies and practices which will reverse the current epidemic trend.

With support found for the additional research comes the additional burden to assure the honesty
and accuracy of the findings, and to assure that every measure is taken to provide all of the
answers to all of the questions.

Conclusions and Recommendations

There needs to be several efforts put forth, and universally supported, to maintain the highest
level of protection for our children.

In the 1960’s and 1970’s, seat belt regulation and legislation began being introduced, not because
of the known fact that they would save lives and prevent injury, but because research showed
that there were strong links between seat belt use, and injury or death prevention.

Soon, safety glass was introduced, and mandated through regulation for use in most automobile
applications. This was actually not done secondary to excessive research and awareness of the
dangers of non-laminate glass, but due to a body of anecdotal evidence that convinced legislators
and regulators to make the necessary changes.

Both of these actions were predicted to decimate the automobile industry, as the extra costs
incurred would ruin manufacturer profits, and create a consumer price increase that would push
automobiles out of the budget of most Americans. The decisions taken then were driven on a
single point, “if it saves one life.”

'’ Hornig, Chian, Lipkin, Molecular Psychiatry (2004), 113, Neurotoxic effects of postnatal thimerosal are mouse
strain dependent

56



296

A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders

Of course, we realize today that none of these negative predictions came to fruition, and set a
course for constant review and upgrading for any and every safety related device relevant to the
automobile industry. Even proven designs are constantly reviewed from an adversarial position
to make sure that the decisions taken even months previously are grounded with constant
scientific review.

Thimerosal has been utilized since the 1930’s. During the subsequent seven-plus decades, there
has been no formal review of its safety and efficacy, especially in pediatric vaccines. To date,
HHS has failed to provide even one comprehensive pharmacokinetic study to the Congress or the
American public. Had this foundational research been required of manufacturers prior to its
introduction into the vaccine supply, much harm may have been prevented.

The matter of thimerosal inclusion in vaccines is one area where our response does not fit our

normal paradigm for looking into any areas of safety, whether automobile manufacturing or
medication/vaccine.

57



297

A Brief Analysis of Recent Efforts in Medical Mercury Induced Neurological and Autism Spectrum Disorders

In nearly all other areas of regulation, or effective legislation, Americans have consistently taken
to err on the side of caution. Frequently, we will either remove products from shelves or put
forth recommendations for modifications of lifestyle in order to provide a maximum margin of
safety based upon the best prevalent science available. Yet we have not carried this process
forward into the vaccine safety arena.

1.

The first effort that should be put forth should be for the Department of Health and
Human Services to immediate create and promulgate rules causing a total suspension of
exposure to our children of thimerosal, or any other mercury-laden product, until
definitive and agreeable scientific evidence supports its utilization in congress with a zero
level of suspicion to safety concerns. This to fulfill the US Public Health Services’ call
to accomplish in 1999, and were supposed to be put forth as recommendations by the
Centers for Disease Control in Prevention since 1999 and the Institutes of Medicine in
2000.1%° Yet, nearly five years after their expressing the need to take this position, the
CDC has still not formalized nor put forth their relevant recommendation regarding
thimerosal and mercury laden devices.

In lieu of administrative regulation, legislation could equitably, and possibly
preferentially, serve such a purpose, but would be an unfortunate response to a failure by
any agency managing such sectors of the public’s trust.

. Either through legislation or administrative regulation, a policy and system of fully

informing parents of the benefits and all potential risks associated with any, especially
mandatory, vaccinations. Additionally, a full description and discussion of the available
remedies for medical, religious and philosophical exemptions should be provided, with a
reasonable time for review and reflection, to allow for parents to make a fully informed
decision regarding various immunizations for their children.

Any state that does not provide for medical, religious and philosophical exemptions in
their state immunization and scholastic policies, should immediately undertake legislative
efforts to provide such exemptions to their citizens.

From congressional hearings, to Institute of Medicine meetings, to peer reviewed efforts,
there has been a constant siren call for the adequate and appropriate funding of
independent (non-biased) research reviewing these issues. Suggested and appropriate
studies must be provided adequate funding to fully investigate all facets of the issue, and
the results thereof made public and appropriately incorporated into our public health
policies.

Having identified the injury, and the path from mercury exposure through thimerosal to
autism spectrum disorders, there need to be a focused placed on the size and scope of the
effected population. We need to look at those who are suffering and quantify the
situation in order to begin accumulating the assets necessary to respond with aid.
Families suffering through autism spectrum disorders face a myriad of social, economic

13 ymmunization Safety Review: Thimerosat - Containing Vaccines and Neurodevelopmental Disorders (2001)
institute of Medicine
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and relational struggles, many of which are still not fully realized due to the lack of
adequate investigation. Forces and resources need to be mobilized in order to bring
peace and order into lives where there has been none known.

7. Also regarding research, the Department of Heaith and Human Services should
appropriately, equitably and proportionally, in accordance with the IOM 2001
recommendations for research, fund pharmacokinetic and toxicology studies.

SafeMinds will continue to work towards achieving these recommendations.
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Appendix A

EPA’s List of Mercury Containing Products Used in Medical

Laboratories

[ Mercury Products Used in Medical Laboratories ]

Test Type
Albumin
Drugs of Abuse

Antifungal/Anti-Infectious
/Bacteriostatic Enzyme
/Ammonia

Herpes EIA

Cytology

Urine Analysis k
Hepatitis B Core
Hepatitis B AG & AB
Hepatitis C

HIV

CA 125

Progesterone

Blood Bank Saline
Identification of White Cells
Clostridium difficile
Group A Streptococcus
Glardia

Fixatives

Histoldgy
Harris Hematoxylin
Antibacterial Agent

Reagent

Al

Merthiolate
Mercury Nitrate
Mercury lodide

Buffer
Mucolex
Stabilur Tablets

Immu-sal

Camco

B 5 Fixative
Zenker's Solution
Helly
Ohlamacher
Carnoy-Lebrun
Shardin

Mercuric Oxide
Mercurochrome

Mercuny
Thimerosal
Thimerosal

Thimerosal
(26% of Hg).

Thimerosal
Thimerosal
Mercuric Oxide
Thimerosal ‘
Thimerosal
Thimerosal
Thimerosal
Thimerosal

Thimerosal

Thimerosal
Thimerosal
Thimerosal
Mercuric Chloride

Mercuric Chloride
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EPA’s List of Mercury Containing Products Used in Medical

Laboratories
(continued)

[ Mercury Products Used in Medical Laboratories }

Mercurial Diuretic
(known as mercupurin)
Flame photomoter
(obsolete use)

Protain Test

(contain Hydroxyphenol
group)

BUN Test

Enzyme

Non Protein Nitrogen
Pharmaceutical Preservative

Takata-ara

Mercurophyline
Mercury Sulfate

Millon's Reagent

Nessler's Solution
Nessler's Solution
Nessler's Solution

Pheno! Mercuric Acetate
Takata's Reagent
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Appendix B

Valid 11/2002 - 01/2003
Sigma Chemical Co.
P.O. Box 14508
St. Louis, MO 63178 USA
Phone: 314-771-~5765

MATERIALSAFETYDATASHEET
SECTION 1. = =~ ~ = = = - = = CHEMICAL IDENTIFICATION- - - - - = - - - -
CATALOG #: T5125
NAME: THIMEROSAL
SECTION 2. - - - — = COMPOSITION/INFORMATION ON INGREDIENTS = = = = = =
CAS #: 54-64-8
MF: CO9H9HGNAO2S
EC NO: 200-210-4
SYNONYMS
( {(O-~CARBOXYPHENYL) THIC) ETHYLMERCURY SODIUM SALT * ELICIDE * ETHYL{2-}
THETBT/PiCourier ACID SODIUM SALT * ETHYLMERCURITHIOSALICYLIC ACID SODIUM
SALT *
ETHYLMERKURITHIOSALICILAN SODNY {CZECH) * ETHYL {SODIUM O-) TJETBT/PjCourier
10 T£72 MERTHIOLATE SODIUM * MERTORGAN * MERZONIN * MERZONIN SODIUM * SET *
SODIUM ETHYLMERCURIC THIOSALICYLATE * SODIUM O~ {(ETHYLMERCURITHIO}
BENZOATE * SODIUM ETHYLMERCURITHIOSALICYLATE * SODIUM MERTHICLATE *
THIMEROSAL * THIMEROSALATE * THIOMERSAL * THIOMERSALATE *
SECTION 3, = = = = = = = = — =~ HAZARDS IDENTIFICATION - =~ =~ ~ = = = = =
LABEL PRECAUTIONARY STATEMENTS
HIGHLY TOXIC (USA)
VERY TOXIC (EU)
VERY TOXIC BY INKALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.
DANGER OF CUMULATIVE EFFECTS.
MAY CAUSE SENSITIZATION BY INHALATION AND SKIN CONTACT.
IRRITATING TO EYES, RESPIRATORY SYSTEM AND SKIN.
CALIF. PROP. 65 REPRODUCTIVE HAZARD.
TARGET ORGAN({S): NERVES
KIDNEYS
SENSITIZER.
CAUSES IRRITATION.
KEEP AWAY FROM FOOD, DRINK AND ANIMAL FEEDINGSTUFFS.
AFTER CONTACT WITH SKIN, WASH IMMEDIATELY WITH PLENTY OF WATER.
IN CASE OF CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVICE.
WEAR SUITABLE PROTECTIVE CLOTHING.
IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL, SEEK MEDICAL ADVICE
IMMEDIATELY (SHOW THE LABEL WHERE POSSIBLE).
SECTION 4. - = = = = = = — - =~ FIRST~AID MEASURES- - ~ = = = ~ — = =~ =
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN IMMEDIATELY.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
IN CASE OF SKIN CONTACT, FLUSH WITH COPIOUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND
SHOES. CALL A PHYSICIAN.
IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIOUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING
THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.
SECTION §. --------- FIRE FIGHTING MEASURES - -~~~ -~ ---

63



303

(dAvY) sumpisAlid A J0 AUepEIY URDUALLAY o1 pue
(W) SOUIRIDO 10 ALUSPRIY URILLLY Ll (DY) SEORORI] LOGEZIUMLALY U0 SURRALOY KIOSIDY i Aq pescxidy

__ 2 | Si1eopeA
eeqmy
AN KT scuing ‘sejseay
N | A A « AR
onod || oliod | Aci | A Jotiod
—HH_U ,q odky
aH _ gH | AH | 9H ewzuenyul ‘H
S198nM16d
pL|lcela |l dela | delaidela| dewa * ‘snumey
| ey
: adef[[ @dew |
| B &mei
(7 ek | s | sow | sow | sow | sow sow | sow o A QUIDDBA
al-vL i ZhiL; 9V 8L | Sl ¥4 9 v r 4 | 2 Yuie | ¢ eby
BBE UNNLRIL PEDLSLRAOIOS 0L LGS JOLEDS LA JO POSIRL 8400 S0P PEDUSUALININS ASnomnesd i uenl
88!,48!3 BIGO) DUB ORI LS NI JBnbOSETE AL J8 UOPRIKIUALY LON-/3183, B S8 UBAIG 8] DINOUS 808 PAPUSUIMSIR!
843 30 UBAD 30U B3OP ALY S il 40 oium: S [ERTET | 90/ DAPUBUILIGIN! AOUDIO! PN PRI 8.8, SRUISIMA

6661 Joquedsa( - Auenuer ‘sejejs pajun
8|Npayog uopeZIUNUIL| POOYP|IYD PSpUSLILLIOIY

o xipuaddy




304

31 JO 1joa 10] pajajduIod uaaq 9ABY AMDIS [£10] J0] SAIpNIS HONEPI[EA "S)0UPOId [85150]01q dqrIdaful
SNOLIEA UL 312104 sumdsounAuayd pue sjeniu sumosourAuayd qesessuiy) se yons saaneassssid jeLnosouw

pue sisAjeuy

wog Fupnsal Mossux {810} oy} suruuelep 01 padojaaap usaq sey AFojopoyrow smswotoydoxdads 10Naodd jox: |

uonidiosqe sywore Jodea pod) *01 ‘BUI0BA L ‘WHNGOLD WILAE SUNUIL SE YoNs [Bso1auwyys Fupureniod HIGVIDEINL | V/HEA0/FED/VAd

sionpoxd snotiea ut Jussard so1ads AmMoJow WAIRYIP SUIINAP () PUe ‘$1onpoid sNOLIeA Ul [esoouIIgy NI SINTWATH stway) Arosialadng

pue Amossut Jo Aypiqers surmusiap (¢) ‘sionposd nopeperSsp si Jo Aue PUR S[NI9[owW [BSOJIHIG) 313 AOVEL ANV

30 sisA[eue aapgIpuenb ay; 1oy Aojopoyisw dojaasp (7) ‘saaneasasaxd [eLmdIaw Jo 350 sy woyy Suninsay KANDUIN A0 N SoIpnIs g

(WNGOJF WNISS AU PUe JUTIOLA SIIA BzUSnUT ‘ajdwiexa o) stonpoid [eoiSojoiq snopea Ul Amosew | OILYZIYILOVYVHD vad

Jo stskreue sapeyuenb ayy 1oy Kfojopoyiaw Jo Juswdojarap ayy () :opnjout 1aford siys Jo s[eog oy ANV SISATYNY "D NVOI ‘AVIA
“ofitaAlatul jeorgojooeareyd Joj 51351 sisads Ajruapr Afjerusiod pue AHOIX010MAY [BSOIIWI}
1O BIRp dUISIUEYOSW 33LIauaT 1M 100foad sty ), ‘suoryieingd Jo s|aa3) FOpua $95R3IOUI YOTYM SWAZUD

e ‘aurdonpawAsouspe-g Jo uopensiunupe ayi Aq p 3q 10 AIOIXO0} [8S0IITNY} J¥ SUTWLISNAP 10-602Z10SAS 11

1M b wry “wsiuegoaw juapuadep-geddex {N we ySnonyp parerpaw si Kesyied yieap (139 oy3 Ji sutuujep LRqunYN Juesn
M € WY ‘YIBap [BUOINIU PIIRIPIUI-{BSOIUIIY) UT ‘[ -gV SoIeAndE pue sajejlioydsoyd yomym ‘owAzua

UE $3SRUDY [BUTLIO}-N-UN[-D JO 3]01 9Y) YSIqeIse f[im uite og1oads suy ‘wontppe u “Aemyred juopuadap SHAIN

-1-dV Ue YBNOI} PAIRIPaW ST (L3P [[30 J1 SURIAAP [{m T Ul “Juspuadop ¢-asedses pue sapads usdhxo O] Aurpuny
9A1I0BAI UF SSEAIOUI UL YHM PIIBISOSSE ST 31 JT SUIGLIAIOP OF PUR aInsodxs [esosamiy) yim pajeroosse

(onoa00u snsi9a snoydode) Aemyed qivop 1[o3 wewwopald oy Juopuadap-asop © 1 AJIIUSp] i 9007

| wry ‘suse aypads mojg ur sisoyiodAy o 1531 1M 190f0ud sHp HS-N-MIS ‘SUH (120 PUIOSEIqOMaY Uewmy “‘o¢ qudy pus 01 €007

© Suisp] -omsodxo [ESOIIWIY3 JO JNSAI B 58 AIOIK0) S1ENUSYE PINOYs uonuaAlan [eorSojoosumreyd uayt ‘1 Keyy umg 10afolg

19310 §1 s1saiodAy siy) 31 suomat Uy souad gieap-0id aBANOE 0) UMOUY $10108) uondLIoSURI) SATISUSS £007 Jea X [eosty

-xopai pue sajnosjowr Fuipeads 2y1oads Jo TonEANSE Tuepuadap-0SOp UL SHASSI [ESOISHUIRY) 1213 §1 PaISa) aq 2124 Suipuny
01 S159Y30dAY YL “YIeap []49 [EHOINSU SISNED [BSOIIWNY} HOIYM AQ UISIIRYOW Y3 aednsoaut of st 3oafoid

SI) JO [20B [[RISA0 QY "onSST YI[Eay urmny JueoyuBis e A91X0) §3 Jo (s)wstueyoaw ay) Furpueisiepun 1s2'2618

SNELL [BSOIIWIY) JO asn opim 2y ], siuafe Surureyuoo Amosows (Ao Jo A01x0] 5Y) AjewIsLBpUR 10L$Z

Ajfenioe Kguwl S31RWITS SAUL, "UMOUY ST YONL YOIYM INOGE JATIRII [BIIIIYD 350]0 @ ‘AmOIous AM ‘NOLONIINMH

1Ay30UL JO SAIPNIS INSIULYOIW GO PASE] U] SARY Ss0odxs [BSOIMIY) WO SYSI YI[BAY JO SIBWIISS ALISYAAINA

“a10)2101) ‘Amoxaw [Ay1o SurpreSas UOHRULIOJUE [22130]001X0) PAIWI] SI AISYL “wisyne pue amsodxo TIVHSYVIN
[BSOIATIYY) UIIAIAQ UOTIBIOOSSE UR 18058NS 03 s101eBnseaut swios Burpea] ‘siueyum Suowe paseaiour sey
Kimoiowt 03 ainsodxs ‘wreak Maj 158] ) JBAC SIUTISRA RO [219A35 JO UONIPPE ) YILAL 'SAIEIS Pl
3Y1 UI PASHAIY] SOULDIDBA (¢ I9A0 Ul [USOIIINY) JO 35T DY) UO PISIRI UA3Q SBY WIISUD JUITY 'SO1WS0D

PUR S19ULS|D ‘SUOIIBIIPALU JAIUN0-AY}-IIA0 UT PIsN dANEAIRSaId Furureiuoo Amolawl [Ayia pasn Ajopia ANOIXOIOMaN,

© 5] ([50.0MIY}) S1R[AOI[ESOIYILMIIBUWIAYIS WINIPOG "SUOTIOE SNOLIAIAOP JO aBues 8 YIoK8 pus uIsisks paonpu] [eso1ouwy ], S ATTSNIN
SNOAISU [BIUSO YY) UIGNIM mzm PUB SUOMIU YIOG O SZI[BOO] JYorgm ‘SUTX0I0MaU fuajod are S[RLMOIAA JO wsiueyIN INVHONINIST
103ednsaau]
Apmy§ jo L ednung

g xipusddy




305

99

B0 PAnpuOs FUiaq 418 SaIprag I9Ed A3 U} SJUSTIS PUE SIAU(EIN0D UeMd) U0 3sn 1] parcidde usaq
seq 1] “s1onposd [23180j0Iq YA POSN 3q OF A7qE Sf HOREZILIALS HOMBIPRI JAYIAYM AIULIGISP O} St 208 YL

*poyIeu 3y J0 IRUY
p 911 13m0t 03 padk p Suteq st nsuy UPHYD Ul 143 Jo asn 3y

03 mﬁéaﬁm Kages JuoLmd o 01 POZIUNUIE U] Sy Amosw noEa I SOUIOORA U} AINOISUI J3330P OF

padojeaap Suraq e spoyIS 1053 SIG Aq UINQO[E WILIGS SUNUNDE U0 aU0P SUIaq SI JIOM "JUIIGBA
STUIA PZUSNYU UE PUE PIGIOSPY PIOXOL snge)a ] ® uenfIp Ut [Bsosauy) aEiiuRnb 0} pasn uasq sey
(SI/ADI-OD) & ds sseuy/A. rwa ewise]d uoZze pajdnod A13ANONPUT YiM PaUIQEOI
I fo pmbiy poid uonepeIdep s ' DUE BSOS} Y} JO UOTIRZIIAORIEYD JemIOnS J0/PUE
saneuenb 213 J0j SpoyIewW s¢ paiojdxa aq =§ & ds sswu/Ay se8 1o Aydesds
2010319p 1. dure ve g Kyd v:&i paooad oygds pinbiy umnﬁ
3819A33 OM] AQ ‘PIYE O d ¥ P SI JO 3U0 WOy u&ﬂnmum 103q SBY [ESCINMIGL
‘sponpaad [eardojorq uaspIp »o S@E:n I LN vouu:vaoo mSup 338 SAIPTYS AN[IGEIS [ESOIIWIYY, ‘SIOLRBW
sayduses syt w Amdsouw _83 10§ syjnsax asioaxd pue o) LBy spa1k ampasosd 1p aydures
STOI QM Pasn amp d ot donsads uondiosqe stuose sodea pjod uﬁ ‘sadAy S%QE ._o?E

241 30 YB3 103 patajdiuies Ueag JARY AMOIIU [ej0) JO SAIPHIS UCHEPIEA 1
SnoLIEA W 2jRI0q SLRdIeUI[AuaYd pur Sfenfu u_Eo.s.Ex:uﬁ [8s0s2UI SE suam mn>:ntomo.i —n::oSE
woy Funnsar Amosou [210] 91) 2UN p 03 padojaasp uasq sey K3ojopoy;
uondiosqe dwose JodeA POD) 918 ‘AIEA dL( ‘UHNGOD WIAG SUTUIY S8 Gons | ES;»E_E Sunnemoo
sponpold saoLsea w uasald sapoaeds Amorou EB»&G t p (v} pue poid snoLeA Ut |
pug famassuwt 30 Autjiqets our p(£) p prIdap st JO Aup pue ojnosy _Nmo..aE_E oﬁ
3o siskjeue aanmnuenb oy Jof zmo_oweﬁu:_ dojeasp ANV Bza?_umuk_ [RrnaIu Jo a5t aus woy Supmsal

{u[nGoFS WInes JUMBUIL PUE SUTIOBA SIA L5y “aj 103) s1onpoxd [eoiBojoiq SNOKEA Ul AMIION

€

T10-010V00RL10ZT

“§5UIO0BA STOLIRA UT spnpoid | UONEZIjUIlS GONRIPEN

TOIEpEBap [HS0IUT) JO VOHEUILSISP I 0) pardde aq s sonbruy IS d: u} susuLadxy T0-£10700UF10Z1
porssiws ewse(d uodre paydnos Appanonpu Surst soul ut ydsoyd ijim suop

Furaq st 30m sisAfeus ases ] -anbiuyaa sip £q E_.Bo_m WS SUMWT Uo suop Suiaq st v_koB “BUBEA [OPOYIAIA [EOLATEUY $TWT €T

STILA SZUINGU 18 PUE PIGIOSPY PIOXOL snuela} © UANyp Ul fEseJomyy atenmuEnb 01 pasn wsaq sey | awediou] pue onredio ‘22-£00V00UE 1071

AmEEE o) A ds sseu/A. e wwseld wosie pajdnos A[PANONPUR YIA PAUIqUIc) 30 uowdogsasg LIGUINN JUBID)
yo pmbry poxd yoner p 1t pue Tesotomngg) o O UONEZIIAIRITYD (RIS Jo/pue

nex a3 10} spoyau se paiold aq jm & se8 Jo Ayduad poid a)qesoaful vaE8d

1030219p O1 dum ue gim Ay 1o pmbiy padsosd opyd jo pbiy uwﬁa ut Amaasw Jo siskfpuy :@D) Supung
3519422 OM} AQ “PIoE S1401] d pesdap sif Jo U0 woy vﬁﬂgg 123q STY (BSOS L,

‘sponposd [eorSoo1q WAL Jo ..EE:: e M patanpuos mEB 21 SOTpIyS AJJIGEIS (BSOIIMWIY ], "SITLBW syonpoxd £002

sordures asaw) Uy AIn2eur (€20} 10§ SYNSa) 951093d puR AIBMOIE ApyBy spyagk amp d p apdures [qeioafut Uy Amasem ~6661] Affenary

SIY) 3 past ampasoid oEwEEo__mEuuonm uondiosqe oruoje sodea pjoo sy, sadky 5235 sofew JO voNeZLIRRYD :apak;y Buypuny

Iojudnsaauy
RENSGY Apms Jo apiy, fedpupg

pIOSIq wsnny pue [eoidoy paanpuy AmoIopy [EIIPIJN UT SLIOYH 1W003Y JO SISARUY JoLg ¥
P! Y




306

LY

STIOLEA UF AIMOJ3U JO SISATRUE JA1TEI renb 3 16) AFO[opoyIAw JO d 2y (1) opnjou) 139foid

sTq1 30 57808 2y, ‘sonpoad ajqeioafuy ur AMaIs Jo UopEZ, 40 pure s[sA[euy “1our RUTJ QUTIORA

PauIp-9230.) A} U} BOTRUIULIALAP yous 07 uoteondde s11 10§ pajenieas 3utaq st (YIND Anawoxoads
parequ rean “AjjeIusuniadsa pauielqo sanyeA yim Ajjeol POULISY) PIIB[NITEO SIN[BA

[enpisas SupejaLI0d SIAJOAIT $39{01d STUS JO 109dSE MAU '/ "IUIH 1340 SfED P souds-peay Jo Jaddoss

pue ssrds-Proy ‘ayE3 USSMIIG JINISIOW JO UOHNGLSIPIS 1) JO Apws sy 03 peyjdde Furaq st ABojoporpewt
sarustowr 2imssaud sodea S ‘(BIA ST} UT 5eD POUIP-9ZISL AACQE 30RAS UT SIMSION SUTUAAP [Him 1E}
Payoreassl Su1aq s POYISW Y “3U0IeA HOF PUE JHV 40} SISA[eUE amisiow o pei(dde pue padojassp useq
sey aogzian Arejjides SIN/DL Mau 183, Yored ueBiafly se yons sionposd 1910 pue soutoseA Aednfuio)
apLIByaowsAlod q sridowmar} a1esA 1400qaWY SIRWIT S [[9M Se $108AXH J1UaBIs|]Y paomBey

U0y 1WEID Yoq 1oy suresfouniayl SukJLElo Paiosjod ueaq seq wieq “nposd [#aiBojoiq paLip-azacy
w TOUI [SUPISA] JO UOIRUIULIONSP 31 10} (SPIXOIp OGIE) pi=o/U PUE (Jajem) §] <3/ sygad sseur
3O SIMSUSRN UOL 33 JO FULIOHTOUI STIONUTIICD SMOJ]R 30BJINUL SIY, * ds sseus a4} Jo d

12021 03 D 1, 34} JO 3qm) HoPSNqUI0d Zuenb Y3 S103U0 Aoepel Fuiqm sseff ay . “Aiojsioge] mo

1y padojoasp ueaq sey siskjeue siy1 o s[quolidde soeLonn SIN/DL MUY ‘ssanoxd ssof yFrom o Fuump

paajoas spunodiaoa AIE[OA SIFHUSPT Anawoxnsads sseu [ys dwa) patgioads je uot 1550]
W31em pus suonpuos Fuszesy sstasud sepracid Ansu J1 saaamd D) Xayd! JARY JEY} SIUIOIL,

U7 SAVSIOW [BRPISI JO SS0] 343 0) SuIpuodsarios uowIsuR D, 3yl PalIuap! {SP/DL) Anowionrads

et ARISOULIaY Y 10U 94,57 O) % JO S[A9] I8 SYJNQ APLILYOIRSK|0d [2200008UION

5y dnoxn pire v dNoIO) JO 0D SIUSIOW AR AUIULIAP 01 PIsh 13 ey poylaw ausauArISowIoyt

ayL p $uiaq ae (mystour pumoq Af[Eojuays o paqrospe AfjeotsAyd) smustour Jo sady juasgp

Jeiy 108 9 OF NP 19P0Id PaLIP-0Z001 FWES Ay 03 JNSAL AMISIOUS HNOUAELS 31 WOL JWIPIP

aq Kew SYNSal SINISTON £ PUY JAYOSL] By "SHRSSI JOYOSI (B3] SLIIUIOINOD YIIM. 918124500 0] UMOYS

waaq 2ATY SYNSE DI ‘SOAMD (D) SISA[EUR OLI30UR 13U} PRI i sapdures Jog peziumdo

asq sey POOW spy). “aimyeiaduisl WOOI 18 WINNJEA Pue spixoluad snaoydsoyd Surzipun popow Furlip-uo

580 20 amouNARLS oy Ag paul 15517 sem sjonpoad [eordofolq pauIp-azaay 3O AUMISIOW [ENPISAL YL

-onposd jeoiSojorq peup-azealy Ay Jo Ksusjod pae AUfiqulA ‘KIfIqEIs oY) J0F ATESSA09U ST AMISION [ENPISA

moyy poxd eordojorq w JOUI JO uoyBu a1} 10J SPOYIALT P dun 10 mau dojaasp ol 5

10afoxd sy jo Yeod auy “sionpoad feoiBoolq paup-azaay ur JOUI [BNPISAI JO UOLIBUT (] ‘sishjeue Jo

Ao (S

ds ssemn pue oy ds ‘opomassSouriay) oy apnyout sadofopoy
‘panosdin] “UONOR 3SEA[AL 10 ASLADY 03 109N pue YHHD Aq paejadar snpoad jeordojorq pue
EA JO E [ROTUIaYD Jay30 pue Wal0id foul [enprsaz fpe [oRUI ‘SISZINGEIS
‘saATIRAsaS1d [2OTUIBYD SUS JO UONVZLIAIOEIBYD JO/PUR UONRIIEIAAP 31 J0f SpOLy nemuent
10/pue sanEiEnd ‘pajep dur o mau 0 d p a4 01 Supejes goseasas ySnonp

POy

d 16 19410 PUR SOUT o 30 Aousjod pue Amd “Asajes oil 2ansus 03 ST oS (oressar ag

pOIa [E2IS0]

‘paio[dxa 3q 0} O3U [BSOINIY} OF SIABUISHE SOULS SALIOILA POOUPIYD U0 paoejd uaaq sey syseyduwg
‘Kel-x pure uieaq UOLR3[a (09-3j2qo0) uonerpely eurured Suisn sad&1 1onpoud 120180]014 JO BO[19S-§5019

PeSqQy

Apmg JoamL

10}BISIAT]
edpuirg

A 2

pIOSIQL wspny puw [e2150] paonpu AImoIaA [EIPIA U SMOLE JU202Y JO SISATRUY Jod V




89

307

70 SBMNSHO3 [ESNAND SHIERI0 JO UOHFZLaI0eI) PUE SISA[EUY Palojdxa aq 0} pasu [esolauriyy

01 SOALIRILIA)[E 20WIS SAUIOORA POOYPIIY To paoejd uaaq sey siseydity “Kes-X Puw Ureaq U0L09[ (09-1[eq0)

voreipea sunmed Suisn sad4y 1onpoad warBojoiq Jo uond: ® U0 pajonpuod Buisq aie sapms

“ysed oY) U SIEANYIP PIfE SIAUIEINCO UIELINO U0 3511 10§ paroidde usaq sey 3] ‘sjonpoad (eordoforq yim pasn

2q 019]q¢ §1 UOPEZILIAIS UONRIPRI JSQIAUYM SUINIANP 0 81 (208 oy “HonRZILINg UONRIPRY Ut syuswpadxy

“Jooeg syydowayniny 10§ SPIEPULIS [euopewIdIl 7 BolN pue | e u 15ddoa Jo s[aas] mof jo
UONEUIKLISIAP 37 UO UOP UIBQ SBY NIOM FUIDIBA (uory q snpry H W ydsoyd 10y padog

105 $eY POTIRUE gO] UV ‘WMD) Yiim PajEoLiqe s[eiA ssei8 pue sBUNE0S SpIXOIP YRS Yilm pal|

s|ea Sumpnyous speta ssejd o sadK) [RI0ARS WIOK SSIEYORS] [E}AUL 0R AN} BUNENIEAS SIA[0AUY 2an90{q0

@

MaU Y "PAI03{[O0 BIRp OU} PAENIRAS V(L] 18 $I1§1B0[00IXO]. ¢ 2y SU0 WO SUIING|E [BI3ASS U
WRGIKINGE JO ${2A2] Y1y PAYTIUSp] KAms SIG] poad [eai8o]01q Jo Jequiny v 50§ ojgoid jmata o8l iy
SOAT YoTgM BIRP W paynsal TSN i juowsarde AousBeianul uy Ay 15 U0t pure £ d

ssew ewsed uogae pajdnos Kppaponpur ‘A ds uoissiwe ewse(d uodre papdnod Appanonpuy
“Anpwonsads uondiosqe onuose sepnjoul pasn ASojopoyrapAl “Kages Jo Aseatye “Kyniqes sonpod

Q1 e3iA S1 UOT asogm spanpoad (eordojolq Jo I JEOTUBYD BrE Jey) 350t puB sapLmduT
su Jasaxd asoys “emnpasoid Jut 2y 171 JO spenpisal e Juesaid S[eIdw 2084 PN SIY Y “stonpoid
eo180501q 3[qe3dafu] W) sjeloW 2983 JO HopRuy P oy} JoJ S2180[0pOYIAL AjEpI{EA put dojaasp 01

am 1afosd sy Jo §9A11991q0 SYL poad (eardo[oiq 9jqmoaful Ul S[EIPUI 381 JO UOHBUIULIA( "pPoyIaur
a3 30 W} YOS 24 13mO] 01 P30y Suraq st 1 POCYp{IYO Ut [esolamIY)

JO 95T 3Y} JOJ SPIEPUR)S A19JBS JUALINO 1A3ME O} PZHUIIUI U52q mﬁ AINOISUT YOIYM U SIULOIBA U
Amoiaus 1aj0p 03 padorassp Buiaq a5e spoylei “anbiuyoss sty 4q umqol$ umias sunusuy uo auop Juraq
ST JIOA, ‘IUIOEA SIITA BZUSTJU] UE PUT PAQIOSPY PIOXO SUURIAL ¥ JUSNYIP T jesoaminy ayemuenb o1

4

pasn uadq sey (SIW/AOFOT) & ds ssewy/As 1w vwsed w0 pajdnos Ajeanonpu

qim paugs yd 13 prbry “sionpoad vonepeSap s PUE {rS01MIY) OY) JO UCHEZLINOLIEYD
[eIMIons J0/pUB 3ALe ay3 Joj spouew se patofdxe aq jjim & d: il

se8 1o KydusSoreiod J019339p o1 diue ue PIm Ay pmbry pasoxd

snyderSoremonyp pinbiy aseyd a513401 0M) Aq PIoe OFI0ADHESOLY] poxd it P Sii JO 3UO Wog

pajeudas uoaq sey |esosamy, ‘sionpoud [eorSo[01q JUAMIIP JO JIGUNU € YIIM vu&:ﬁ:g @utaq 1e soppms
Apjrqess [esosoumry , “saotew sofdies asatp U AMOIAW {810} 10] SHASAL as1091d pue aremose A[Sry spisid

asmpaooid uonsaBip ajdures SIY) Ylm pasn amp d o1 1 ndiosqe sruoge Jodea pjos ayy,
-sadA3 yonposd Jofeus ag J0 Y2ea 40§ perajdiuon uaaq SABY Ao (€30} JOF SILPTUS UOHEPIEA “sponposd
[eorBojorq sjqesvafus snowea i a1eioq 9t jAuayd pue Srea of [Auayd ‘fesosatuny) se yons

saapeazasaid LMo wol Fuiynsal AIdLeu {210} 3Y) SULISRP 0F P dojaaap usaq sey ASojopoy]
supaworoydonoads uondiosqe uoe Jodea Plog 919 ‘SUIdMA d1(] “TIRGO[D WIS FUNUIW] SE Yous
yesozanny) Fupureiod spnpold snorea ul juasaid sapads Amoloux 1P SuT p (p) pue poid
SNOWIRA U [BSOSIWIY) PR AMOIOW JO ANJIGRIS SUILNAP (€} ‘sjonposd uonepeadap sif Jo Aue puE JNoA[ow
fesosamy oy Jo siskreue sapeiuenb sy toy KSojopoyiows doasp (7 ‘saAljeAIasaId jELmOIAU JO A5
213 woky Funnsss (UIMGo[F WSS SUNULY PUE SUIIITA STUIA {3 o 107) poad [esidojor

1ope3usaAd]
bt A Apmg Jo oL fedpuig

Stopiosi(] umiloedg WSHNY PuE [EoiSo[omaN paonpul A0 1ESIPSI W SUOH 10909y Jo SIsA[euy Joug ¥




308

69

5085010 a1 'V Japu] [ouegzadxouayd-z 10§ WUSIO) - SSTY [RIGOIIWNUY,, <$7Z1> dSN UG paseq
spoyat spydesBorpmod sul YIAD Jo vonepy i 3y (] :somp 1UpHEA pue 16AS
1[0y 2y sapmjout ssaifoad uj oA JBALND §153) ﬁ:& =um.5:a uo sjusadurod aygxiu
o:oﬁ:»m xadwoa pus jonpoxd jumru ‘opefio (1, ‘ORU0S 1893 UD{s sanisod uf sunwEISHY (9 ‘ssapuedxs
SWM[OA UBIX3P PUT UTENAJE WIS UBLIRY U} 3pLIOfYo (§ ‘slonpoad Jago pur aurosea ¢ stedsy
‘QUIDIBA STUIA 1 ut juaBe Funear ue sz pasn apAyepy (p ‘sou [E13108q PAUIGIOD pue
auIooEA susiAoKod uuﬁguﬂh u u>:u?_umuh_ ® se pasn joumyisAxousyd-g (€ ‘JozipiquIs Jo/pure sapeAlasaid
v se sjoenxa o1usBiaNe uf pasn ::oobm (Z ‘saurdoeA [pLIN0EG PUE SRIRIXS SIUABIANE S8 Yons s[ristuased
AT-[IIU U} SAPRALSId [RIGOSSIHIIR UE S8 _uom: Jouayd (1 :spnjouy omoﬁ. -Kiayes 3o Kovoyge ‘Aujiqers
onpoxd 0} JEHA §f UOT 350YM SIONP 101019 J0 10} TOpoY;
21EPIBA vna dogeasp o) a1 afoud sup Jo moZﬁ.uEO nﬁ ounEO 12 PV E vuq aunan _mu&o_os 10
fen{uIayd Jo uoleut 10 '70-80050%8 10Z 10afoxd so) 14 ‘9Bpry anaumar
JO WRWAINA 31 YHM nov:ommzm g mE b:'zum Joypm,{ “AIANOE ISBIAXOIPAY SUIS0IA) JO UOHRUIULINGP
7 2173 0} SUOHBITY 1 Buoje PAGLIDSSP 3Q 01 3I¥ SIASHS ISALY SN Parejnoon)
.qs WOL PIUTE}qo 2SOy} W0 AJA1OR I JOUSIYP JuesyIuds ¢ uMoys 3P Of JOU ABY JNBINO 3D
Z10d pesemoout aideios w Ajanoe 1 Jo suot q “ampaooad (pIow SIUIIOYDIq)
vy osonu e Aq no_Eoton Fuwaq st ‘aaano =ou .wo ¥ uﬁ 0} sanjAToR WAz Furziy
J0 asodmd oy 10 ‘Watoud {EI0N O UOTIBUIULING( "2030RJOD SUIPL. dopAy spyo
30] HAAVN pue ase10npas suspLiojdopAyip pue sanjea Yueig 3onpas o3 10120418 30 _5563 Y3 YUM
duit 810M S[RAJ] 35) I gorgm ut 15d0OH ' JO SAIPIS 91 U0 Paseq PILFIPOUL SEM POfIIUL
oﬁ 10 _uS 0044 Ul eurumiz u_vsn 1M UoT §nq 10 GoL i 13 sLnoworadure
M O IdH 9s8yd asiaaa Aq PIUIULINAD Sem Ssuo& vdod ._Qu&oo »Ev:BaSv?ﬁ:B&ﬁnE
-9 pue JmIsoIA] Jo d sy ur pauniopsad sesm uonEqnIm
‘ampasoxd sup up "OTdH &9 ?Eﬁ?_?u:gc.ﬁminv <n_OQ .uacoa dwAzue g} JO UOTIBUIIOP
£q panseow st AANIE 2se|AX0PAY aIS0IKL (1961 §6+88 ‘L “WRHd "Way0lg) URWIY ‘D JO

POy g E psuuopad a1om 1 p [A3 a< LSOO [{30 [BUOIMSU PajeiusSIIp

noapu ua3s (35.1) Aedofuyd 1qssst 30 Kesse enusiod,, ‘AW

20~ woomcam SN saquing wafoid yo ﬁoaa:w { P SPOFIAW PIIR]3 PUT SANIATIOR

ase|AX0IpAY 2UISOIL} P 1O 30 noyRLy p 31 P3AJOAUT PEY 30M ST “0SS0LD) 190
Payly Aq pary somin [[20 | P agp U1 Aaniaopu 108 (15.) Arpedofedioous

30 05 0] spoy; Euabmé X E:n_cu pue & k&num

o mE::B._ poqem DO bs:_%u e uo 1uewdo3ASP 3P IAJOAUT [[IM Y2Ie3Sa3 SIrgny "uoyajduios SuLan

1 YoTyM mu_._:vu:_w HOJ J9pUR pOgial D ULIR{0d paoed S1Y) JO VOREPITRA 33 SSPROUT Maom LN
yd-z 3o vor oY) U1 95n 0} poLIaw SWOTY [MIGOITIINUY < HE>dS() AU pagIpow

o>a_~ am d>=u>._umu& s1p Jo Junours sadoxd oy aISUA 0, (SISSAUSG TUNJ23Y PUre SPIOXO], SIUEIA], PUE
euqydide. .ra pue ,a:am ‘spypsedop] PRI YoM saujaae U 2A;EAISSAIC B SB PASR SI [OURIIAXOUAY
7K 7 Suipnjoul uy 52 Ay} JO UONBZL fo pug sisAjene
sapepuRnb oy vo m»mno& YoIeasal m:.F “B{jATRARLD) mnc__:i Aq uo_ st ﬂoano.a 2y, "sonpoad 2[qey0sfun

pensqy

Aprg JoapLL

TojesnsaAu]
edpuLy

S18pI0ST(Y WIDO3dS WSHINY PUE [22fF0j0IMAN Paonpu] KOS [OIPSIA UF SHOYE W03y JO SISAIRUY JALE V




309

0L

N o1 10§ pazrundo a:8m 1 “aun) SisAfeue p pue FII O HOTIBUT 21 107 Uy
onaaiap oy aacxdur 03 (i) puB ‘Sonfes (ING pakesse 10§ Aniqronpoadas £ re] 1 p ol
(¢) “poussd Samep oy} 1NOYBNOR]: SN{PA (INJ I0BNXS O1UaBIANIE 23 JO AUHIGEIS SUY SUULINSP 01 (7) ‘SI0BnXd
srusdajre Jo uoy 211 JO UOREHIULISISP T 10) POYISWT (1N Jum uaBoniu wrajosd ay; sziprepuers
01 (1) 'saanafqo Bupmo(o] Oy G pajenut sum AP s 21 wioN Aq pa] ‘sionpoxd jeaidojolq sy
pire $21I008A JO (JuoIU00 U1osd) jajucs uaS0.N1N J6 UCHRUIILINA( 'SP d 1asjreur proe Auey AXospAy
~€ anst [0 BO P3SEq SIUOTEA PUR S9RAXS juaialye J6 w00 apLwyaseskjodody o uoreur
o1 1o} pajenieas Buteq are sonbiingod) o ds sseul pue oty 10 1249 (¢ “ssonp
1591 yored uaBIoT[E pue S1oRAXa ofuagiale u spunodwoo 1yBtam Jefnas ] JO uoHez: U
a1 s [jom se spnposd Jo Ketsea ¢ v Bun sopunda 10} ampasosd [vasuss v dojsasp o) Ansmonsads
sseuyAydesSorewionys se8 qum Suofe pasn aq jiim Jsjewondads ssewy/y1dH den-uo ponnbae
K321 v (g -qddQO] 12 1991 S| € 5 PatepieA pue padojaasp Usag SEY UOTIOAIRP Af) PUE SUIWIEIAX0IPAY
1Az00qoNIU-d (IIM UONVZHVALIZP ULM{09-31d SUIAJOAUI ‘pAYSPIRIEINS jO UOHEUIULAIP 541
10 poyIow J[IH B (7 "PIIdjod UAq SBY S[BLISIRM 30105 uagjod jo Suyduwes sanwmuasaidol v uo wiep
pue pajepiyea uasq sey A d jdurd 15 5e8 £q sjeLaIRm aomos SyaSisye v punodwiod

a4

Sures iyl Jo uoneuy ary, ‘stonpoxd ey jo Bud i dai B 10§ PAUTEIGO UD2Q SEY TIEP
‘paIEpIEA pue POdO[2ASP U33q SBY SIIRIIXS OF J{e Uf SUSAY; J0j poyaut 1y g
sed aoudspeay orureukp v 'SRIXS djuafis|[e 10) sjeLIaem 93:nos usjjod jo Sussaooud o

Ul Pasn st AUS{AYIR0IO[YSIaJ ‘S[RLISIEW S0In0S u{[od Pue SIORIXS I Fsapjr Ut MO SUIJAY] osad

10 vonpuTWIAp oYY (] :sapnjoul Jeak jsed ay1 Uy panuiogad 1eyy Jo ‘s5ax80Jd UL Y104 JWILTY) "SAU[IILA
pue siyenxs sjuadiolfe ul (surkojopus) sopureyoouskjododi] (1 pue spersyeu 1501 yoed uasoq|e pue spenxs
sruagiopre apnio Jo siuauodwos sAnsew] (€ ‘SELIIEW 20MOs JusTIdNE PUT §108IIXS ausdapie usjjod
Y 2UQ[AGIA0OTY fenpisas (7 ‘sautooua oy yuade Funednfuos Jo Supeanset se pasn spAqapiuImn[
[Eupisax (] :apnjouy 9say ], “Aoeoyys 2o Kiajes onpoad 1aayye Aew d asoym sonpod jeardojolg
U] 5usBe BuLmdnUE [enpisor pue sanumdu [BOHOLYO 10} saiBojopoyiaw aepijea pue dojaasp 0}
as 1afoud 1y §0 SeATIISiqo ST *088010) [3(Y P3GV 4q pary “swonpoad esiBojorq  sjuage Suumgoey

[enpisa: pue sepHMdw o wopY ‘pure uopeoyRuIp] ‘stonpoad su1oeA Ut apAqeplENLIO) JO
S[3A3] 0} 305 2mpadcad enustod € se nonoalep a3 smgosip paspd yum Ayd 1> sed Jo uonsny
1 (¢ "31qIea3 oq POl SNeIpARoqies (o} swexBouen 0oz 2o Sunuesaidas ‘uitoid jo suress

0} woy sisA[eus uomsoduios Tt 1eoIpul SAPLIEYodEs PAEANISIAqawL-1ad Jo AydesSorawmonyd
sed Kweppdes Sunoiuow uor parxejes majoau ampsooud 8 Fulsn sinsal Aremungoig ‘sutajord
poytmd 1 sxedns [eXNU Jo sisA[Bue Bonsodwod apLey; Joy aanpasesd e yo d

SUL (g *AK0AD221 0UBHUS 0} SUCHEIYIPOW [P d qim Suoe paed: Buraq o THY;
JUBIAINIP Y Aq SINBA003) [EANATERY ‘51083 0jusBa)(e pooj 03 paf[dde uaym uonesy sugawonuaod
01 3ATIZ[31 SHNSaI [EONAEUE 10m0[ Papraosd sey ULAATE J0) ampasord y1dH vy (z Aouayys
owydesSorewon soyBy yBnosy Auoytoads paoueus put sisAfeue 158y apiacd 03 suumjos Anejjides
210G-2P1A JO UOHENIUAS 31 Ap1foul ffum suerd amymg -Burof-uo sy sijourered ssoupadng pue SSIUISTIGOI JO
! uy Kyoyioeds puy uorsioaid 303 aunpaooid SIY) POIEPIEA SBY B(I2IRARID Y UOIISIY

pensqy

Aprg Jo apLy,

10)ednsasn]
fedupy

paosIy wsgny pue feadoy paonpu] AMOISY [BIIPSIN UT SUOPIA 109 JO SISA[eny Jaud v




310

U23Q ALY WISONE JO S|aPOW [eWHE JO K % S12/81 WSHNE JO (Sa1)AB010118

ay ‘vonsodsipaad onousd Suikjiapun ue Ajea]o st Euﬁ u_£3 ‘s101ayaq 2AnIadal fenstun g wspny salprg €

PUE UOHESIUNURUOS pue A1001didas [2190S w SHOYAP Aq Paugap SwopuAs [ejuswdojsaspomst 1 st wsyny JO SPPOI [y AIAVA “TYIVINY
'§109433 £00020

35313 JO SWISTURY yoorq Furkpapun auz aJepronie [{im a4 11 100{01d U1 doneuIqUos i Jo Adus 6921 108310dS
‘SELmMOIA u_:«muo mmUm 0 nomonxu Ayjejeuosy o b—&n::ua Uaaq SARY 18] 201W WOY unoaﬂaa&n_ £0001810

ao1js erepBAure/sndureaoddry uy Anjiqesioxs pue sjenuazed payoAs Jo suloned UF SSOUSIIIIP AJNUSPT M -692110S310dE
S SHOYSP [RIOIARYS] [BID0S YNIM PIjer s3fiuey [eatway0Iq PUR [RUOINTY $sasSe 0) (11 LOFLOUD) £00010
OAIA 1 sjeLnausw dueSio pue sgnd 03 pasodxs soju saziun [1f m_muéo&m YMOIB [[30 [RUOINAL -6921108710d1

U0 199333 [RUIIIIP ASY) SSAIPPE 03 PASn aq [fim [ sisaqiodAE ur payy pue pazL. 45 (UIpgo JIaquIny JueL)
SUSHRE-UOU PUE J1ISIING WOY PAI[ost) SOWE [0NIu0d pue EE:E_: -uadiue JO spuposd m_wunnms%iu SHAIN
pue Furyouriq onupusp ‘Guwosd suids snupusp o swioned paisle o) Suypua; skemyred Furpudis :@D¥ durpung

1o i} 1 01 Afpeonst 108 (UONBUIGIOd Ul Jo A[BINS (9] pue ‘0L ‘€51 ‘B€1 ‘811 2002
$AId) SEOd annio?._cq v:« Am:oz PUL [BSOIUEIY)) SIELINGISW OruBIc MOY SauTULIep |1 stseyod 70027
“PAIPIIS 3G 1M mnunpﬁwa 9531} 91BQISIEXS SIUM §,13150) 343 Aq PAGLULp! SUITL [MUSLILOHAUS {9007 1dos 67

a0 pue | 1 1AUD 3O SEOd 1 N MOH "suadiue aurosea ydnoxyy 1607 1928 0f)

YHm oA UF padusy|Eyd Baym :ouﬂug u:io&o PUE HOBBAOR [180 J0 wayed 10/pue ABALSUSS J3R 1002

UT SOOUSISHIP 1RO IIALS HQIYXD UBIPIH onsine wioy (SDINEA) 5113 Teajonuouow Poolq fessyduad moy P47 Burpunyg
sassaIppe 1 siseyiodAy :are pa1sa) aq 0} jodKy sy, pue o1 1 3G 0} umowy ‘siuode SIAVA
SHOJ PUB SBLMIISW JO SEOoNE dNs1TIouAs 0) m::ﬁo._ sasauodAy 921 GO SNOO0Y ISITY [HM IM “wsHnE VINYOLITYD

Uy $101083 959Y3 JO mEmEE%E Burkjzapum 31 jo sisAreue paregap Asul ‘sg0d pue AmorwAypow | (uesd yoes 10j S1vensqe 40 ALISYIAINN

0 o T2 PUE TESOITHN) SATIEAIs21d [ELMOISUT B} ‘SUSTHUR SUTO0RA
! ¥ 1AUD pue LY

30 9101 3Y) INOQE WB0UED HpiMprios Fuissaxd ay | wauidofaasp uyeiq jeemsod Ajies «o sposad Sunnp

PUB o131 EaLuap])

pue 03930 61 U1 pasodxa are A3y GOTGM OF S[EDIISYD OF UAIPIIYD MISHNG URM.
SH9pUN JR SWSIRYISI JEINTIS0 PUE JENOS{OUI AJIIBAP] 01 S [1) 103f014 Yoeasay Jo (208 wal-3uo] uﬁ

wshne Jo it
JRIN{{30 PUT JR[RIG[ON

, sapnI§ £
JVVSI 'HYSSad

‘£0-010¥00ULT0Z1

PUe ‘S1-80000ULT0ZT ‘S 1-L00YO0ME10ZT ‘L1-900400UE10Z1 “LI-S00V00UE 1021 ‘$T-FO0L00ULT0Z ]

‘SZT-E00VO0TI0Z 1 LT-T00P00UE10Z1 S10afoid 7067 A4 ssvesodoouy afod sy Aemsopun

1 SPOYIOW IA0GE 34} JO APNIS v "(JRSOIIWY) PUB I 1.(7) S1u3Teas joups pue *y 1Y SUI. ‘SIS se yons

13533d 318 Yotym spunodiios Aq s30uaJa3IRUE 03 PASAGNS 9G PIOM POISW AIMOT ) AQ JUIWSMSEIW

war01d Yorym a1 usBnuy £-0010 sniedol pue duTseA g SRS SE YOS SAUIOILA JOYI0 PUR AUIOILA

STHA BZUSHYUY ‘UI00RA BIOYD) ‘FUFa0RA PiogdA L DUidorA XESUY Ul JuNH00 walosd Ay} sUrULIaIep

03 parpis Furaq s1 AFojopoyssiy “K3ojepoyious EanQ &mmu a2 Sursn souojeloqe) X1s £q sjeondnp m
sadues Xis Jo SisAjeue oyl Jo pajsy 1dioard riNd poziumdo sy Jo Apms 2AX el

at], 10enxs snediae paredasd ba_maa e &o 1 aq o 1359 U 53] -

a3uens 100 S30P aNEA [INJ Y} DU P KHANOEAI JjoY) 350] SuATIOlE o) YBROHIY Oom 7 WEISUGD

® 18 P2I0Is U53Q 9ARY Patsal s1npoad Ay vaym sanjeA (YN 4 J0] Aiiqes pejeotpu; Aprus ANiqels sy L

‘syenxa swadafe pajendioaid umje pue pajeurtso(d ‘paup-ozaayg ‘snoanbe toy ampasord vonendidasd

peasqy

Apmg yo oy,

103830SIAUY
[edug

d .

wmspny pe

i paonpuy Amosapg [edIPIJA W SHOJF Ju353y JO S1sK[euy Joug v




311

(43

1200€T

“s[esshio paxeos ~60T100WAPdS

tquigur pue puediy uo paioajjos Biep wols pajenofes sdew 0usIayIp ut AHISuSp uox0aj Jo suorsed sy 120022

pue 2u1a1sAD 0118-3AN9% UR jo somsod oyl Aq PAJIUSP UA3q SEY NS JALDE Al ApLIoy umuneld punog ~60Z100WA 17dS
Y3 SANPISA SUIUOIYIAW § PUT ‘[BSOJIINY) JO SEIADJ JYIS [EM Pa3oras 18} $anpIsal dUraIsAo ¢ Apesjo 1RGNN JUEID)
s1eatput sdll S2UAAYJIP WOIE-AABIF] "SUTEYD 2DIS PUR SUOGXIBQ PISE OUILIE S JO IS0 11} OF SN PIMOE WAIN
sey seseyd [apow [epured paural puB A 9Y3 P uoneuIquIes aseyd Juenbosqng “(jo1req 1) aseIwos @1 Smpuny
amydsoyd asow jo [au5eq qre oYy AJ380[0 Aiaa FuljquIasal {a1Ieq /8 UB SULIOY JAIOUOW Yory “iojesado pioy 7002
-0z o1 e1s30 23 £q p ST ISWen3t 9) PU Ium L. Ase oy ux 2002
£0S 9UO s1 1oy aiaym Suryond [BIsAId paradxa sy yuM [NISIOUE SUIALHRIY e} a cuﬁoﬁE 1002
sdew AYSUAP UONISFD WA PUL WIS HONN[OSII-MO) uEE Fwseyd YIA JOJ POSR PUR PIUTRIQO 25M 34D Aupuny

195 BIEP sAlIRALIRp AJeun|d-0J0]yo-2Xja] PUR SEINDJ TESOIIMIYS POOD “TYSS 18 1~/ 18 PA0afjod s1em | ASYNIDOYAAHAA (And1%07 [esorowIY;
P X3[dUI0D PUB ‘FAIEALISP ‘JABEN "JIND YliM Trupow at Fur rddns Aq 2q ued uor ALVHd ] paejas Kpoatp
sup pue WSILRSIo 343 3O YIMOLT AYL SISOLIE OINA UT HIINE STI20] "1 JO HOLIQIYU] "SI0aQ)a onisele :E SOHJONOWINISONI | feadde jou op asay 1)
pue .uZ%uam:mc::EE_ I0WM-110% OARY 0} UMOYS U33qG JATL QWAZUD STQ1 JO SIONGIYU] ‘SISAPuAsOrq 40 SISKTYNY AusivAmipy ployueig
supmd uy da1s Sutniij-s1es ag st s (JINX) vegd X 0} (AL ey LOMTALS AVEX GNIL saIpms €

ausour Jo uonep; puadap-qv N of Eﬁz_v aseuadoapAysp speydsoydouowr 2_85 ALDIORId JdViS | LAWLEY ‘g¥0dNT

“HOTS5A1Xa BUBH UTedq paIsije J0J 1] 240 pHe uonanpoid
ApoqnuoIne puE SIUIjOIA2 O SISATRUR 10§ || 210)) 01 ‘GOHNQLOSIP JHOIGOUSX JO SISA[BUR 10§ | 810;)

0} PANGLISIP 5 [} 3NSST [RUOHIPPY "JOIARYS] 1008 [MULIOU UY POAJOAUT 3q 03 umowy ‘B[epdiure sy1 200020
$ Yans ‘SuolFas Uieiq Ul PAHRRBAD 3G [im safurya | foyd. “Bu11533 [RIOIARYSQ JO UONBUY APy ~6921 10831045
‘SJRUNHR | SHJIUIIS,, Yl SUOLORIIY [eroos d1peAp Ajrep ySnosy) SIotABYaq 1308 30 Autjenb pue asusfisws 20001810
31 APRIS O PUR SHORORIAI JUBJUL: - > [BUIIJEU 518NJLA3 O} Pasn 3q os|e [{im wiifoys paudisap Apperoads “69Z110SH10dE
v 'sadejoapia [R100s 01 ssuodsal Lspraun uewmy e o asuodsal ¢5100fqo jaAou 03 asuodsal (HOREIORI 000710
pue [ewiolEw O d: [oI puB das [eussrens o asuodsay [ApnjOu [jim Sunsay ~69Z1 10831041
u>=Em8 pue [e100s Jo Aianeq asnow ayY g0 pus Amazouw [Ayiow ‘qesossmyyy 01 pasodxs aq ose RELT NG TS
fii SASYUOL [EJRUOSY ‘USIP[IGD JTSTINe U} dxa Furusonos uoneuLoyu VO SHAIN
pue s3{prys asnow ) uo wred uy ‘paseg “Joraeyaq E_uom [euLion JaE mu:osocox 353U JOYIAYM SUTULISIP :@D1 Swmipuny
01(0L1 PUT ‘GET ‘STT ‘081 “€§1 €D) $10uaFU0d HOd JO SIMXIW € 0) PUE AMIIW [AGIIW ‘[ESOIIUILY) 9007 Wag 67 pua pue
o1 pasodxa Aj[eoLnatuRied 3q [jImM 9010 [RIRULI] "JOJABYAq [B1508 UF patear[dl uasq saey 1ey: “eyepSiwe 1007 3dag g¢ widsq o,
211 58 4ons ‘suotdas uteiq Jo 12 qim | aq [im 229 [21008 saBueyd 1eg) (7 pue 7007
E Haq BR0S o Jewrou G 1q o I d so/pue jryeuaid jep 2060T
(1 :paIsa) 3q [T 535aY30d AT OM} ‘S[SPOUI [EWTLRE 3] JO WISTYSHQRISI AU I A “IOIABYAq (21008 Layuow 1007
SNSIN PUR ISNOUS [BULIOU JO SIUISSISSE IAISUIS IPIAOID [[1M 10} S3SE1 [RIOTABYA] JO SILIANELG YSIqeIss 94D Swipuny
01 8¢ auoao.a ST 3O {208 Suryoressao Ay |, uSm>qum axe sppour ajewilid URWNGUOY PUB 9SNOUI [NISs300ns
f 1 {81908 JO tedur AY) “2°7 “WISTINE U] 12D 100 A1} U0 SITNIOJ JUO J "3 SIAR(Y T8 BIWIOHI[ED)
30O pnoM wsnne mo _uuoE JRJSSIOMS B JeYM Je3]2 JOU m_ 3 “2'1 ‘wisune Jo ABojoyredoman onsuaivesmyd 30 Aysaoaugy
a3 uo wiep Jo Aponed oy Aq pue (say)dSojona st Suyusasuos afpajmouy Jo Yoey o Aq pojgqoy A
JoyednsoAu]
peHSqY Apmg jo a1l fedppunig
pIosIcy dg wspmy pue [earfojoman psonpuj AmaIsiy [ed1paj UF SHOJFH 18205 JO SISA[RUY Jaug v




312

€L

wulno_GEa TEIOIABY2GOIIAN JO JUAUISSASSE ST [[9M S ‘S|AS] VNEW

L i pnyout sjuade | o
wEBo:& Eo«@w snoAssu mnao_guu o U mco;ws:s MUWEXS O] SPOYIOW JO ._BEE © past agy
M SITPIIS ASIY 1O "PAIPS 3G 07 194 §1 UopEIYeRW A[JEa IR Yons 01 t o ¢

feeu AAray © jsutede wsieyoouw 2586._“_ 6 58 snxa[d pUIO[YS 2y} JO uoTRITRW A[Ies U mn:muwmzm auad
snxald priofyo sysads e o] waned jesowmdo[aasp sy1 ur YIys Ay sem saipns 359 Jo Smpuy agrads
auQ ‘senbynoa; Aewre wNQ Suisn sausd op1oads waisAs snoassu sjduu jo Ausojuo feuswdoreasp

A1) ISUURNE PROI] SIOUW B U} SUNUEX O} APRIS € Pareiiul om smsodxa peaj [aAs] mof Suimof[o)

s1oN4BW BYF pum [euoanan olytrads Sututyexa sarpms snojaaud o uodn paseq Juswdofeasp urelq Jae

0) UMOIRY ST ped] oF 10} dx dofaasp Aprey do[aaap 2a19R 3o powtad sy; 03 paxul|

2q Aew pue juasuen sem wondnsip Jo woned sip SEDJ 104 “sesse00ad  feuoumau Jo Buyuress 18100 £q

P S8 SUOMSU Jef[5¢2503 ul uondrusp jo swistied 1ounsip psonpoid sgHd 10 )
E.:_u Aq nnuax.: uoNeIoR| UL UOx SuLmp SeAs| Y PIOZAY1 U SUORRISHY “[RWINY ::va ay E
penunuod yey soueunioad pue Surwres; w Aqixagu & 101 % PUR OUs | TAUS 0 AJIAIIORAL
-1adAy v Aq pazi 1 [elo} q Ul SUOIEIANE S[IqNS U1 payjnsal Joke] [BOI00

a3 03 gril-sadAy Jo Araanap Gobv € E u.aﬁuﬁm se urelq asnow Sunok 9% U UORRUANEHUIOIMAN ‘HTRIG
301 UTYHAL [9AD] [BUHLIE B SUNINSA B[ASTU 94D UIYIA [E1UI 94} JO UopRnsanbas & Sunsafans amsodxa
JO S3IN0I OM) 213 UIBMIAG JOUTISIP Wianed UCHINGLOSIP © PORsuowap AMIa |A3su JO Solensiwpe
jeI0 U 0) poreduion se ‘eselauyy; ‘Amosst jA0 ‘Amasou [KIpsw Jagya Jo uonsalul Jepnosnurerjur

e SuIMo[o] UTelq At 03 Amaadw Jo AIAT]Op 03 predas Yiim dot T d pue feuor

Bupmp suouuoy pioIky) Jo § gmsod yey spunod oL dxa Suimoljoj uresq
a3 Ut $385250ad [RUOMAY UF Eo:EBE (¢ b?:av amewaad pue UOHOIJUL [PIISIRW JO [SPOUI B SE 9]

SUOIAD £ pur-oad ay o3 dxa Ajrea Suimory q S UF SUONRIY]
{Z SJEOLIMOISW SNOLIA JO OS] E oy B 1103 m_dEza Sumok Jo ureIq 13 01 Amasow
3o uonnqinsp (§ spu[our Apms Jopun 238.& o1 .tuuam oYy dxa gons jo [RIOTARYDG ap
PUE “WwNsKs SHOALU o) 03 SPUROdUIOd JO UCKNGLISTP fojanep Jo d JOUNSIP GHA PaJRIOOSSE

sinatold popemBal Afjriuowdo[aAsp SNOLIBA 10 VNYIU JO YOISsaId: d 1ieds 2y Uz suoT [
AQ POIRIIPUT S STOASY 343 JO Buump suoneg d paonput | 1y [ 1oafosd
SIEL ‘ynsui | AU O} WSY ‘Fmdojasap oy Jo Apiqnd: :ob.c:u 21y ul Juanodwod
Jofew € aq 01 p 1 ANMIQRITUINA JO SMOPUIM YONG STUAS Patity Ajjeouls e wresq oy us sadky

1120 STIOLIEA 3Yf} GS3M]AQ STONIBINUI PUe UoneLIoy oY [, Juatudoraasp Fupmp ureiq ay) Jo suopeqanuad
PAoRPUL-TROIIIAYD JO 53dA) SNOLIEA $S3S5E 0} ST MOJE [[M TBY) SPOWIat 3531 a1epiieA pue dojaadp of 1vafoud
sitfg JO [208 o1} 51 3] “Furonouny walsks SNOAIY U1 J0/PUE SOMISU [2IN3U 314} JO UOHBLLIOY Y1 UI UOHEIANE

JRITIONIS € JIYNG (M PAIRIDOSSE 9 ARl WAISAS SNOAIBU 313 o1 wondrustp ‘Amfu anoe we ussasdar

(1 ¥ puy uomsN

LO-P9T120SH102Y

90-¥9T1COSHI0ZT
LIIqEENYN JULLD

SHAIN
@21 Suppung

£007
2007
191947 Suypuny

XO1 3vINoaTON
40 AY0LVH0gY1
JIIHD ONILOV

SaIpmS ¢

Jou s0p spuade | 1AU3 0) 5[2A3] dX2 JUSIIO SJIYA "SINSST YILRY SUMIP{IYD 01 prBOI UNM | U SUORBEISY Y PaoNpU]
waou0d Jofern v Uoeaq svy sjuafe [puAMINORALS ©) WASAS snoaeu Furdojersp ays jo Anpiqud: ayy tF) AU VITAVO ‘ANIVH
120018€2
~60T100qU1pde
J0yeInsoau]
Pusqy Apwis Jo oy, redpuny

prosicl wspRy pue [eo1BojomaN Paonpul AMOISH [EIPIW Ul SLOKE JU209Y JO SISATEUY Jaug vV




313

yL

79100T
~60Z100MA T¥ds
LIIGUENN] YUBIS)
WAON
D1 3mpung
“UONIBIOSAI T § INOGE 0} 6661
Ajuo 1oRIgIp sTISAI2 Yotym 917 PUE ‘918300 PRS| [AISUILT eSO} ‘SOATIBALISD WOJE AABSY 33.y3 SISNFIONIINHL 1947y Swppuny
PpaueIqo 0sje apL "a2imos Kel-Y AI01RI0qe] 1890] Mo SUIsh PeIoafod Uasq sey 13S BIBP UOIN[OSal § §'f pu SOTHOVE {anBoeip
wepdioad-0£10 v se OZDEJ %0¢ Suisn uszog-ysey Ajinyssoaons aq mea sye1skio o], “urxos Suneydsoqu WO NIXOL AWOTIXO-[ESOISHIY)
~J(IV YMOUY J2110 O} JORIOY 10U S} YIIYM SF 3 STJIoeg WOQ UIX0} BuireiAsoqu-J(V jeAou B DNLLVIASOEN ) 01 parejal g 0}
pazijfesAd pue payimd ARy am ‘Ajuadsy ‘surdjod 10810 1ot 0f suoudury ﬂnu,wo_o?ﬁn g Jo %:«m E daV TIAON 40 |  readde jou saop sigp)
10} 51003 feordojoyed onbum papiAcad ARy SUIX0] 2saty) pue 1 1%0} NOLLYNIWHALHA AYS10ATUS) PIOJURS
Y3 Aq pasnud $osBASIp JO JUaWNEd PUR uoHusAsXd 0 L3 € S PAIpIYs useq ?:E E:xs mnzm_hmoa:ia 1ONYIS TIONNES ‘NVH
"X “RemIapun ST SPOYISUI SACQE Ay} JO APTIS \ (JESOIBUIY) PUE 11
sjusBeal (01} pue ‘1T S ‘SAS Se yons jwesaxd ore gorgm spunoeduos Aq sa0usspianr of pajoafgns
2q pinos pomawr 1Mo 34 A Justamseaw mojoad YoM w usdnuy ¢-001) snnedapy pue sutooes ST T ‘gl
g snneday e Yons SaUAILA JayI0 pue ,uEuou> 8I2(040 ‘auroe proydA 1 ur watexd ut umuoos watoxd oy ‘TI-800700ML 1021
SUFULISIOP ) PIIPMIS mEun st Kdojopoylay Jo 13 4'1 Jo "jwmnsiosd Jo swexfosone :13quInN juesn
01 1MOGE 15933p UED YOIYM PUE POGIAW “ﬁn_umv_éa_a a13 URY) SAN 240w SF 12y} UOHRUIALSIP
uaBonmu Jof poysw € se pasojdxs Sureq st poyionl [rwage v -Adojopoy ~ﬁ3u§ &mmu VALEE49D
#) Sursn saniopioqe] xis Aq ayzopdp muaﬁuw 1S Jo ma&m:n 33 JO PIIST D1 Bwrpung
INd pazrumdo a Jo Apris 2ATIRIOQRI[00 Ay { "19RIXS ojueIaf(e pasedoid Aysag uo coz«hﬁocou ap 2002
Jo aewnse ue sy 3] Apreayrudys ofueyo jou s20p anjeA ING 941 AW Yim AllAnded ey asof suaSiepy 1002
a3 yBromy D087 WRISHOD © 18 PII0IS UsSq SARY Pa1sst s1onposd i usym sanjea NNJ 20F Ajiqers 0607
paresIpu %Em Anqes uf. ‘s10enx3 oruadsefie parendioard umpe pue poreuniaok|d ‘paup-szaay ‘snosnbe SLONAaoud 6661
10J amp neidioasd (1N 29 20J peziumdo d1am J 2wt S1sAjeue asea1dop pur usfoniu TVIIDOTI01g 24D Burpunyg
10 i P 91 J0OJ NI TOL p 343 aaoxdun o1 () pue 3:.5» (INd padesse 303 Aujrqionpoidas 40 (INFINOD
bo«Eoﬁ_ uMIaq SmULRNp 01 (£) ‘pouad Bunep ot InoyBrosy) anjea [INJ 1Raxs e | NIFLO¥D) INILNOD SIIPIS
U3 Jo AN[IQEIS ST UIULGIAP 0} (Z) *SI0RAX2 f lig 30 343 3o oy P 3 103 poyzaw NIOOALIN 4O
(INd 1un ueBonm weoud oy azpIepuels o) (1) 'soansafgo Surmoljop st qim ?ﬁazﬁ. Sea Aprus sIg1 NOLLVNIWNA.LIG VYON 719
J0yednsaaug
pesqy Apmyg jo apy, edpung

pIosicy S STy pue [21B0[oMaN PIoTpUT AIs| [BPIA U SHOJY JUe0sy JO SISKEUY JOug V




314

SL

siUo3054 [OWI pUB Y LTF St4L SGS $D 4onS 1ipssad o4 YIFqm SPURCAUOD R Soous.afioiul of poroalgns
3q pinom poytou Lo atj; £q uswamsvau upp104d yomm up usBiuy ¢-0017) SIDday pup U,
SUNDABH] SO NS SAULIODA JIIIO PUD ‘BUIOID 4 DA310Y7) ‘autdanq proydy ur urajoad up juatios uiaro4d oy
autuiiaiap 01 parpms Buraq st ABojopoysapy TuspuaBo.atu fo swpaBoiond 91 40 Tuipnzioad fo suw S0
01 MOGD 12212p UDD YOWYM PUD POYIZU [YDPISIY -0 D51 HDYI 2% 240U 51 DY UONDUIUIDIIP
wadoutu aof poyiaw v sv paiojdia Sutaq St poyau o i ABojopotatu yyopialy twkv

a1 Sutsn satiorp0qo] x5 Aq aipoydnp u sojduns xis fo EANNEQ mﬁ  Jo patst sunpagoad uonvidy
1IN paztutido ayi fo Apuis aatw0qui0o 2y ] 109007 A1ualielp pasvda.d dysay v fo :o:uhzmuzao ayy, \a
2aputisa up st i “Kunoifiudis aBupyd 104 S0P MDA (ING 41 ‘Duiss 1 KiARIDL 41aY] a50] suaSialy i
YBnowity ) $29.430p §-7 JUDISUOD 1 11 P2OIS UDq 24DY Pa1sas Sionpoud ay1 usym sangpa NN J 40f GiIquIs
Ppapotput Apnis &3[IquIs 3y [ SIoDAxe 1uaS4a1p patoirdioad wngp pup parpurasl(3 parip-azassf ‘snoanby

11°016'8°L

92 “10-0101009€10Z1

07 ‘61 ‘81 °L1 91 ‘g1
P1 ‘€1-1001009€10Z1

L0f 24mpa00ud uopndia.4d (INJ 3 40f PRZIUILIIG 2L0M SIDIBUDIDJ “ultt SISKIDUD 3S02409p pun usSo4lu BEELTINET CTEY
fo HUABIAD Y} 40f ] UOT p oyt anoadut 0 (p) pun ‘sanpa [Ng padosse iof dipqronpoadsa vadgaqo
b&?@& :mm&%a utuiziop o1 () ‘poriad Suriop ay1 INOYSNoyL A (YN 190.45%8 NUBRIBND Y1 0y Smpuny
Jo Aapiqois ayy aupuiiziap of (7) ‘siopxs tuadasim fo uotvy Y1 fo uonputwaIap ay 4of potiau

1IN stun waBo.atu usatosd oy snip.appubss o1 (1) :santiodlqo Suimorof syt yum paivitie som pnis sy g 2661
L66T
‘onbuuyoos sity1 &g sUINGOLS uinias sunssst Uo auop Su16q 51 Y04 LD 9661
S A DZUBNIYUT UD PUD PIGIOSPY PIOXO] SRUDIZL D ‘JUSNIIP Uit [DSOLIUILYS 21031UEN OF pasn uoaq Sty $661
(SW/dDI-D'Y Aupuio.yaads ssouydyauoasosds uotssius ousod uof.o papdnoo Gaayonpus ynm pauquiods 661
Aydp Boypwo.sys pabry sionpo.d uoyvpDSEp Sif pub [DSOIILYE 41 fO UOUDTILOITVDYD [DUIINLS Ho/pun £661
satwyiuonb 3y 10f spoyiawu sv paioldxs aq jjim Auawoyads ssouilyd ooy svs 4o AydvSowjod 2661
“4019219p 1O LodWD up Yiim AydpiBopuion pinbry sampaood owydpSowwonp pinby ssoyd 1661

3542424 08 &G P10 NoASYDSONY1 ‘Stompo.d vonwpp.Bap sit fo auo wioyf parpdss uraq svy [sessuny SLoNA0Ud
sionpoad p213010tq 1B.2lfip fo Loquny D Yiim PaLonpuod Suaq dum SHPNIS KIIGTIS [USOIIMMLL ‘SPIL4DM IVIIDOTOIG 8661
duuns asays up Linduou 1oy 10f synsad asiaud pup a1wndow KySny spioik 2upacid. uousaSp ayduys 40 (NIZLO¥d) 9661
Sty1 i pasn 34npa00.4d drupuoroydoyoads uoudiosqy 2030 Jodoa plod sy ] $adA1 jonpo.d tofou ays fo INALNOD $661
4op2 40f pa1ajduiod usaq Ay Lindiput [DICI 40f SAIPNLS pisA Stonpo.d (ot 1 {ut snotawa NADOULIN 40 661
ut 21409 dandawkuayd pup vy drnoLeuaayd ‘thSosuys SV yons @23223& NE.SE»S wolf | NOILLVNIWYALAQ €667
Burynsas dinousws o101 ay1 aunus1ap o1 padoansy usaq soy ASojopoyiaw oy. ydo.4yaads uondiosqr 7661
uuiomw «odpa p1o) 013 ‘oA JIC .::»530 UNIBS JUNU SO Yons sosatutyy Suiugpiuoes spnposd SHATEYIIHINT NI 1661
SnOpA et yuasaad sa105ds dunduswt tussslfip o1 auruidIap (v) puv ‘stonpo.d snowa ut jososatuyr | SHALLVANASTE 0661
pup Lansaou fo Ly11qois supuisiap (5) ‘Sionpoad uonpppaBap sit fo kup pup anasjou [pSesuLY} 241 TYIHENOYIN jk) Swpang

Jo sishipun sagoniuond ay) 1of LBojopoyiau dojaasp (7) ‘sonnvatossd ramoisu fo asn syl woif . Burnsaa 40 NO
(u{nqoI8 uinsos sunuil puv sUIIDA Sndta DTUSNYU ‘Fpdunxs 40)) s1oupoid [p030101q snotBA U Kinddouc | | LYZIYALOYYVHD sa1prs L1
Jo sisigoun b a1 40f GBopopoyrou fo lopasp ayi (1) -aprpout 10afoud st fo sypo3 oy g ANY SISATVNY O ueor ey

J103830s3AT]
PBUSqY Apmg jo apy, edpuny

pI0SI dg wsyny pue [e30[0MoN paonpu] AMSIA [EOIPIIA] U SHOJIT U309y JO SisK[euy Jaug v




315

9L

SISIDIUL PUD URGNSLBIUT Bif1 JO 2RIDY 2] FUIUITIZP OF 40PI0 Ui BURZUS Jyfi OF Buipuiq punsiy Jo sotouty | 40 SINSINVHIAN 0861
Y1 0 pup ‘suikzus paifipou-rnaiou oy Aq st 241 f0 sopouy ayj uo (v) auop aq fjim SHUSOIAT :a047y Burpung
Suistiradyy :e:u:i, s, 2uikzus oY1 of stys fo :ac&wx ayr m.& ‘awkzuz ayt Jo aamonis Kivuisonb sy fo OVIQEVYD npr oMy
Apris a1 40f {001 ST SprLND LW 2y) ST 01 $1 Jpsodod suy) fo ww sifioads sy awkzua syt fo 2nponys Od410L LY OIHO 10
Aipuspionb ays fo uoydnisip ayj of anp 2.4v sprmBU 3y fO Sioaffs snbiun a5yl (q) puv ‘suoova.s iwd ADTTIOD TYIIGAN
s Burquyur inoypm owidzus ayj fo Kiayon ssv gLy mopusdap-suot Y snid A 241 HqUT SIDINOLOU 255U ASVILY-+% uRULITEY))
(0} 1041 umoys Soy suidzud sys ynm ‘A Yz puv Kno.souipdijiaus so yons ‘spunoduos Kaopwly | +¥N NO SNOSIOE
UIDYO-1I0YS JO SUONIDIBIUL Y1 UO YLOM SHOIARI NQ) "S{I5D UDHDUDI ISOM JO JUBNUONAUS RUOL TVINNDYAN S27pIug S
[puispu oys fo uoyvn3sa a1 wg pasjons st ‘suvquiow vwsoid ay1 fo swdzus uv ‘aso g Ly-suor Y ‘snid by 40 $103444 WAV TAYASY
“SDISKLD paynGS-a0TiqIyul
puv puvdiy uo ps1osfioo piop woif pawinopws sdow sovuasaffip w1 Grsusp uo.iars fo suonisod sy pup
2ua1542 2115-241300 up Jo uontsod 2yt &q payfluap! Useq SDY BIS IAIID Y1 UOHIPPD U] FPLIOJYD wniyid
PUROY 1Y} SINPISIL QULOIYIINL § PUD TOSOLIUINYY 40 ST D AYIB Wit PILIDDL IDY] SINPISIL sUiaISAD
§ dpwap amwotpuy sdvw aousaffip wOID-AADI “SUIDYD BPIS PUD BUOGYIDG PIOT oI 2y fO 150w 1tf O} S1
panojp soy sasoyd [apow ponand paugfos pub YN a4 ylim UouvUIquOs ssoyd wonbasqns (12u0q WiL)
aspaawost aoydsoyd 35014 Jo 140G G/ dY1 Kas0p> Lz BuljquIasaL [2.410q G/ UD SUIOS 1PWOUOM YT $100LT-60Z1000A T#dS
40104240 p1oj-anof a1ydoSoy1sies ay) Aq paInsousB 51 22UDAIP1 Y1 PUD HUR DNUSUASD DY UT JDUOUCW saaquiny Juein
PIoD-OUD §0¢ U0 ST 24341 daaym Sutyond joisdis p dxa 2y yim 1 {0l D1PD 421 1D} $NLO3A4 WION
D parpotpul sdow K1susp 402312 YN pun YIS Uoymjosa.-mof pormuy Sutsoyd N\S 40f pasn pup paupiqo SYNOWOHDNL D1 Swpunyg
200 5128 DIDP FANDALBP FIOUNDIA-0L0]YD-DUD1 PUD STWI ‘TSOITUIYE POOD) “TYSS I [~/ IV P103}10D ALISVIVd ¥4 7 9661
2.3 DIOP FAIDANSP pUp SAUDN JIND Yis wpaw sy1 Suyuswarddns Aq 2wooae40 3¢ Upo voutgytl | SYNADOYAAHIG 1apAD Smpuny
SHY2 pup WSILDEL0 Y JO YIMO.8 Y1 SIS440 0414 T O IINT STa0f "] fo uomnquyuy s1oaffs omso.odiup q
PUD “SAISSDIAANSOUNUILL "AOUINT-17UD DADY OF UMOYS DD 24DY dWdzus Syl fo sionqgryur ssoyrudsorg | 1VHISOHJONOW
supand up dais Buptsutj-o104 o1 st sty L (dWX) aroydsoyd 01 () d1myd ANISONT
aussout fo uouop! pusdap-GyN 43 S224iod (HAIND) waﬁmn%@% sumydseydouou sugsouf AWIL A4VLS | LNWLIVH OX0ENT
1827 14218 ay1 uf pamfip Kawnbapo
Butaq aup dajIvAisSo4d Ysim S19npoad 1Y 2411 3G O1 SHOJID Sty Su JULISHT SYI INARUOD 1M DA UOURTID
Y1 1D payosys 2q 01 2ABY [j1e ‘g UL | AswixoLddo Jo wowof uompp v pasn yomm ‘J1(T 40f isot
Aujtavis ays ‘saofosy ] (¢ ut [ fo uonnpp 1npodd v 1o usas jou ‘Dipsut YN Ul w043 01 23N Y BY1 MOID 7 ‘10-50010063910Z1
10U pOs 101} 1onpod KJUO 2Y1 S2 FUIIV A SISSNIID ] PUD SPIOXO] SRUBIZL pup DIoytydi] 341 WIS LaquInyN Jues)
up 10 1048 jou pip pus ‘psosswys 10u [000104d 531 U2 paIsi] IpAyapouLIof SvY Kuo Yorym 2uLOIL 4 VAda8d
g suuwdag] ays st suj1 01 uondaoxs 3y ] ‘SazHDYRIU FVIOIGI0MYI YOUM OSOIIUILYR UIDIUOD SIoMPoId @D Bugpung
asoYs 2oUS yNSad paroadxa uv St UYL WA JO Sap10q syt Ut Kuo ,smgw 4281y oYy ‘paqiospy &398 ¥4 7661
DroYIYdIq pup SnuDID] pun ualpAkjod SUIoIDA | 19 Y 2204 g S $10n40¥d 1661
DULIDO A SN DIUBNYUT 40,4 F924fd s110iSt8unf ou som 2.0t «N ] u1 ) uounpp siy1 1o 1oys wSaEt. TYIIDOTIOIE 1[04y Buipun
Sl LA PUv HADS 41 im0 w48 aB1u “y o) ‘asoutyordalis pup “4SIO-D ‘tuvuiquioosy 9z vfjy uoafon | INOS A0 ONILSAL paIpmis 7
wxony snumia ] ‘uaSody ofjy uisods wixopmiy playydI 3yl 40, PaIsal 3.5Mm SINPOLd udAayY SISVISIONNY  ‘SNEVA
‘ADsLopUn St ADSST Y ) WD S6 []94 SO SPOYIoul 340GD dif1 JO APTIS 7 (IDSOIFUMNY] U 11 (])
103830 SIAT]
PvSqY Apmg Jo sy Tedpung

s1apiosi(] wipadg wspny pue [2o130[0InaN pesnpu] AMoISIN [EIPIIN Ul SLOYH TUasay Jo SIsAjeuy Joug v




316

LL

241U Bif} JO SHURGHS STIATDID0 Jo A6GUNH 91 SUIMIDIAp OF (3] ‘SIPU0I0Nd §,5UAZUS F1j] FEIADIIDITYD

pur &nd o} uap.io v wdzus paifipouu-ipianddaul syl fo UONDZIGRIOS ayl idwsyn 01 (@) 'suoiIpIBL
B1ISIBIUY pUD JUNGNSABIUL Y} JO 2INIDU Y SUIULIIAP O 4340 Ui ‘Futdzus syt 0F Suipurq puvdiy fo sovoury
21 U0 pup ‘auzus patfipoul-jutinoiou 3y g pazd] SUQHID2A 2Y1 J0 SINRULY Y1 UC (1) UOP 3G Jfs
stupmiriadxy uonounf s,pudzus ayz 01 syl fo uoHVIaL 2Yi pup “audzus a1 Jo saninys wuidionb sy fo
Aprs a1 40f 51001 sv Spotanoiew i szifim 01 §t josodoad sy fo wip drfioads ay [ “awkzuz 31 Jo aauONAS
Kunuiaionb ays fo uondnasip ayi 01 3np aap SoLNdLEW Y1 fo s1aaffs anbrun asayy (q) pu 'suondvaL pited
stp Burqryut moynm swidzus o1 fo Aitation asv [y wopusdap-suct Y snpd vy a1 1qujut SPpLRIAW 358y}
(1) Y1 umoys soy sudzus 11 y1m ‘Al (4112 puv dindaauiqdyiaw sv yons ‘s duioy Lindaaudypw
UIDYI~-1I0YS JO SUONIDADIUT DUf] UO Y40M SROIDLA ANQ) 'S[120 UDHDUMDIU ISOUL JO MIUUOLAUS DIHOT
Jouiant ays fo uonvnBad oyl ut pasjoaus st ‘suviqueaw vusord ays fo swdzua up ‘asod [ y-suor Y ‘smd oy

Kandaaundyta

M uoIDIL Y3no.ay payoolq uasq svy s KwowmBsi-J 1y Isoym swdzua Aupty 3op ays puv

‘dudzus A2upry 104 2404 oyi ouilzuz Kaupry S0p 2AlDY Y] 240 IS PIDAWOD 3G []i6 SAHALISUBS Snap
Ut $20u2L{flp umouy ynm sawkzua sa.u fo satriado.d syz ‘SapiSeski3 d01po 01 sawdzus patfind snotoa
Jo samantsuas woaaffip J0 sas0q ADMOBI0UL DY} INOGD 40U UIDI] G F SAPISOIIS ODIPATI O S1DAY
250yt fo sasuodsas psaalfip syt 40f 1uno2oD upd Sawdzua asay fo sautasusS-Snp waafip i suuzip
03 ‘patpnIs 2q (11 SS0p HnpY pup UIOGaIU fo STD3Y a1 fo s1aqlf sfuryn g woif pa.wdod soukzus

uo $ap1s09A]S ovipava fo S1sffiy ¢ paidwalv 3q [s ‘1[ed 1o ayt ut xa1duod so1dso0d Snap sy fo
AqDIS UBLXD fo FSIOI 3Y1 f0 UOUDPIINID Y} PUB ‘HONIDIIIUY JOKIID4-BN4P SIYI UO HOL Y APIRIIIIDIXS
Jo waffz fo wspmyosu oy fo uoypUIUIBY 2Y1 ‘{150 pas upNY JODIU] JO SWAZUD BY} YHM UOHODLIUI
2p1500418 OUIPADD f0 S YT UO SAPNIS YBROLYT 7 PAUNUDXI-04 3G [{IR ISD L ~UO! X HOL BN HO

9 S Po-6Z161 O THIOUT

Z0-6T1610THIONS
60-P8ZPEOTHIONG
TUI'01°%6°8°L

8

‘L ‘9 "S0-665$ T00ST10US

Y0665 100ST10UT
IqEany juBin
ITEHN

IFTHN

1€THN

SHHAIN

:@d1 dupunyg
$861

1861 8nv 1¢ papug
8161 1dag | parmig

spoaffs dionquyut 4ot 01 Sapisood)8 sogpapo Jo stoaffs ndosour annsod fo _B:SN; uﬂ &‘Sm& 1GquL puv $861

Bop pasodxa-8nip ur swkzua fo uoyiqryu o 1up1xa fo uoyDUIMIIZE DYl AOf Y y ¥861

Jo Avssv oppauirionyf syt Butsyy T :24v pasadoad sivafoud oy .\ oads oy u:E@EwE awq . ko mbc& 114 £861

U0t Y “UOI DN YIIi SSNIP 353y} fO UOUIDIBIUI 3YL UO PISNIOL ST UOTIUBRY "SI2A2] JOIRI[OW JUf} PUD ADIN{1PD 7861

241 10 S3PISOOAIE IOIPAVI Jo UOLID f0 wstUDYIU 3Y] fo UONDPIINE Y1 S} 12[04d Sty fo Uy [0LouS 21 ] 1861

0861

“Spunoduios Lindislye upyo 6L61

~1AOYS BY] 'KIPUDU SPIVIDY [DIUDUINONAUS J0 dnoLS v fo SI0affa ADINGIE0 PUD ADIROAIOW fO SWSIDYIIU PY] FSVIILV-AVYN 861
Jo uoupprongyy 7 suviquisu [122 2yt sS0400 suop Y puv sud by fo stiodsuvt 24190 ay1 fo wstuoyosw 241 | 40 NOLLY INOTY

Jo Buipupssaapury °[ :a4v joaload sujy fo spol aSupa-Suct sy ] payut]-sSO43 Udeq 2ADY SHURGNS SUAZUS dYT $861 AIng 1€ papug

SO awos yorym up saupaQuusi 1153 pad pajoasad ug saxngf-suor Y ‘snpd a Suransvau &g uotiounf riodsuv.a LL61 BNy | paumig

I 0) uoKISOdUIOD HUNGNS §,0UAZUD f0 UOTID]2.4 241 YSIQUIS 01 () PUD DUAZUS PIIIPOU-DLINI DM IYI 861

PUD 241DY 3Y1 UO STUBUILAXD BUIYUI-SSOLD YSROMY] ‘10U 4O [OIPUIPT 541 SHURGNS JI0 JPYITYM DUD ‘DWAZUD €861

310U ay) fo syungns ukiowd Jo saquinu ay ulLBIEP Ot (3) 'Siaui0t04d §,0UkzuD 1] FZ1AIIVADYD SNOLLDV 861

pup &find 01 4ap.o ut dudzia parfipou-jprmdisu sy1 fo uotnzignos ayl idwanw o1 (q) SuouIvBIUL WYIYTTAD 1861

0)edysaany
Pensqy Apmg Jo A1) redpuny

4. <

wsyny pur |eargoy

N PA2TIPU] AMOISIA JESIPAA UF SLOIH JU800Y JO SISAfRUY Joug v




317

8L

‘SI04 pun suqqpL Ut jo3ffs omadomw.iay

ou 200y 01 punof sm | iy § parddo Agppordor do &1a; Apris syt fo SUOtpUO? o1 43pUf]
QpouaBom.sr (] sanpoid o) pasn sasop ayl DYl 4210513 PIOf-uDI SUOHDUIINOD U] UBAS UDYM UIAT
‘S1qqu4 01 21128010423 29 01 10U PUNOS SOM. ‘BN D42U33B 0f 3[qOIDAD JoU ING UOLDBISIAU] JOPUN AJJd.LINRD
1230 on1adiay-1up an1aaffe fyBty soypoun (auprmdiolontfiy) Y14 1504400 &g squugsof ayp

Jo Burqqnps pup snuiypyydoxa apniour suonpwofjow ssay | ‘sAop aajamt of lop v sows anof wasiad [
KYpotu1fs posn 25oys 01 anjrugs $asop uy 842 241 0F Kjp21do] PaPISIITUPT UBYM. SHGQDL U] SUOHDULOf D
wia0f 20npoad sa0p “s1w4 01 AMUS0W.L2] 10U FIYM. “(BUIPLINAXOBP-, 7-0POI-5) (YT PAUIDOIPLIUON

SOMIa
DIWTVHLIHLO
40 S1D03448
JIXOL ANV
DINFDOLY¥EL

qunN «HRLU

IaN

qO) Buspunyg
$46135( 1€ pug
£L61 URf [ UBIS

yL61

13pAD Surpuny
BPUOLA JO ANSIAATUL
OINOLNV ‘LISSVD

"(9L61) #E8 '€ P04d pag

PIS00KID) DOIPAD)) 01 SAUALOY ds0YJ+uO!l S| pup aSDJLY-U01 Y U0 DN fO SHRAUISUDS,, 1ADYSY

'y puv Bupng A1 (9261) 665 ‘69 w0 say sdydotg wayoolg  Aympy 50 d Ly wapusdag-uor o

311 Busyswru(y moynpm RAUSY 35D LY uopuads(q-uor Y snjd uot by oyl SQIYUY OSOIIMIYL 2SO LY
LOdSun L, 4DYSY 4wy pus uosiepusy] Y 381020 STONTHIATY DIHIVYDOITGIT 1405y 1005t

Jo arudzua ay1 ypm sap1sosd]8 ovipava Jo uonov.eius fo sonaury syr Jo Konis syr 40f spoyetu dojansp 01
apoui aq [ idwatio uy parwBussaur oq osgo jiim sBnap asay fo sasop oumadp.iays 01 pasodxs Ajsnonuios
240 oym sjuaniod uz panquyur 3q Ao 1120 pa. poviu ay1 fo awdzua ay1 wyr Kipqissod sy a0 ot

241 o swdzus 243 fo UOLAUIEIL J0 DIV DY) UO SIUIUHOLAYD MDIRIIFIDLUL PUD IDINJIIDILD JO it
By sutuiBY 01 pourtofiad aq (iim spuautisdis ELS PAPNIS 3G (11w duikzup 3y fo uotRgRUl fo 1.4 241
UO SUONDIDID 350Y1 JO S103{f> oyt PUD PaLalfy 3G OSIY [iM 120 130IUT Y1 J0 UDUUOHAUD ADINFIODLUT Y]
Paps 8q M (1122 1oopa dy1 fo awdzuz ay1 fo worqrius Jo saraury ay uo s8nip ppisass pun ‘apydsoyd
owmB.iou “gd ot 7o) ‘uot 78y uor Y ‘ot vy “8°3) souprioduy s180j0ovmiyd puv s18oorsdyd fo
spupSiy ADInJIE0DIXs SNOMDA JO S08ffe Y] pautuLRIap 3q JiM S[130 1Vl SwizuD Byl O UOLIGIUL fO 2104
a1 puy ‘(upxonSip pup uxoStp wWogono) sap1sosais opipavd pasn A 01 ‘o4 uy pasodxs aq Jm
§]103 8SBY [ “SIIPNIS YONS 0] 18P0 1S4 D SO Pasn aq [j1d []32 PaL upmNY 1001U] Y] PIIPNIS 3G [[IM INSSHY
PUD Sf180 Jo0UL JO SO Y-UOL Y ‘401 DN 241 Yitm SapIseaiyS opip.na fo uoopiapt [ Soysy (SMojjof so
2up s193f0.4d yo.uvas504 Nfivads ayy Xayduwoo swlzus sty YK SBRIP asoY; JO SUOLIODIBIUT FY1 YO PISNIOL ST
uonUBNY N0 ‘Sap1sosE ooipan2 fo spoaffs ounadvasyl syl puv 21x01 sy 46 10134 21 ST FUDIGUE [15D
Y1 f0 XA BSDY [F-UO! Y ‘UOT ON 3y 10Y1 20USPIAS BUISDAIOUL ST 2541 BIUIS S[PAS] ADIMIB[OU Y1 PUD
DInyj30 3y} I SaPIS00KIS ITIPADD J0 UMDY JO WSIUDYDIU 241 SIBPIONIS O S1 100104d Stiyi JO wib 0428 Y )

‘spunoduioy Linsougdyo uwys
~3404s 2y1 ‘Kpawvy 'spavzvy pudwoaus fo dnois v fo s1affs appitas pu Appnosjou Jo sustpYOIU Sy}
fo uouppronyy 7 “supiquisu Jj20 31 550400 suot X pun suyd vl fo sjiodsupy sazop 3yl fo wspuDYOIWM aY)

Jo Buipuvisaspur) ' :a.m 103104d suipi fo sppoB a8un+-3U0] Y[ PaYul-SSOLO UPIY DADY SITUNGRS FWAZUD YT
SO BuOS Yorm wy SourIqUIBW (130 pad papasal uy saxmpf~suor Y ‘snyd vy Buranspou Aq uonound riodsup.i
1t 01 uoHISOdUOd JUNGRS S 2WATUD f0 UOLDIPA Y1 YSHQDISD O (p) pup ‘Stiidzus pafipou-Lmoau sy
PUD 2310 2yt U0 SpudwLIdXe BUryuly-Ss043 YSnoayl 10U 10 [DIUUSP] 240 SIUNQNS [[D JOYISYM PUB ‘IUATUD

PrNSqQY

Apmyg jo oL

10je8)soAT]
jedouitg

SIOPIOSI(] UrLvads wistny pue [eoro[oman Paonpu] AMAISIA [BOIPIN I SHOLT 33 JO siskjeuy Joug v




318

6L

76 51qudua 510 ASOrorIaC Ul post QeLID SUOHTIIPu UIDIAT 1D PoTodSUOuBD SOY Y.1oW oIy DINTYHIHIO AIAVA TINH
UORBUIQUIOD 3Y] U SUBSTIUD BY1 UO m;.cuimnﬂm yowa Jo 19aff>
BY1 L3PISUOD OF Padu [it KDY SO SHUIIODA HGUIOD fO $4, a0f i supIOdul 2a0Y
sBupuf asay ] a0t Ui Ao SOUnIIY YHIM JIDBLI0D JOU PIP OUIA UL nux:anms wSuuca sy fo douzrod
ay ] ‘1ososauatyy fo 3oussaid syt ur sa8upys auoSiapun poy 1oy adonds up 1suw8o paadp aq o) pawaddy
APOGUUD [OUCIIOUOUE 7 2dAL PADPUDIS 4NO IDY] 34iB8Q0 344 Kouaiod 4 g1 fo suLdl ut juotiodiut a4 s1 ANIDOVA OVIOd
1soLzuYL Y& S2UIoIAfo Butpuny 1oys parssBEns sy uo 3 5304800 (€ 10 P1ay SoM supona syt uoym | FNVS FHL HLIM £ ‘70-900£004910Z1
Abuzjod 1507 pup pososFugs 01 FA11ISUDS 553] SOM § 2dAT SNAADIIO 4 “Z pup | sadis snaaotjod dof 1) s20.48ap SHIGOHLINY saqumny] Jusar)
LE 5D [jam 51 1) $20483p ¢ 10 1day usym Aoudiod fo 5501 1 ut paynsad s6op p | J0f pray ppsosauys puv TYNOTIONOW
AT fo SUOHDUIGUIOD I0y) punof p p T Kup uO 231tk o1 PATBINOOUY 340w 3 $99485p $39.480p ¢ pup L€ 4O SHILIAILOVEY Va4 A=6d
P12y suonpndod autson 4 SAop ¢ § pup 0 T 1 YSITH Aq Oustod 1of parsar uays asom suouptodsd ay] ONIAYVA 101 3wpung
FYasM 7 J0f 1 So2485p § puv ¢7 (£ saampiaduial aaagi 10 p1ay atom SUONDIDAZL] AT fo Aouarod syt uo
; 41 10 193f2 iy paut a4 “snapaonod jo Kousiod ay1 waffp 0 umouy SINYD L0f 24nIDIBI] Y1 INIDOVA 1661
Panatazd s aduvys sifivads adonds juaivddo swy 40f asnp ayp smwpronga o1 8uiky fo ssao0.4d ayi uf 34v SMATACIIOd 2661
244 SBIPOQIIUY [PUO] ano fo Gorfioads aus ayy Afiusp o1 192{04d youvaesa4 aandas v sp Kiop.ioqu] QILVAILDVNE 0240 Suppuny
Astoun ynm Sunpioqulos 2.0 g4 vaas [puopAiod 11gqpL 40 APoquUD [puCIOUOW T 3dA] AHIoUD YIM J0 ALTTIEVIS
sonfva £i01o0f51105 2408 Inq ‘UFBDIL PABPUDLS ANO YIIM MO] K1dA PaISat Yom Jo uauoduos 7 3dds ays 0] dHL NO sarpnis 7
UI0DA B punof am 441 J0 sisat suynos Sungy wol p uaBiuw 1of Saipoqs 1 asnow Busn SAALLVANASTYd
Sau10v4 snaottod wawary fo Koustod ay; w::-zams +Of 0S5O YSITT &EE&» v padofaasp 2a0Y 34 40 108444 1 9HAMVS
"25D3SIP [D2UND
vp wupriodusy wstup3.40 a4 fo spiauoduod ayi 3 paIdaup DA Lafos v fo udisap fououn. 3y puted
Dt HOUDULIOM] DI5OG SIYE AIPIDWINL) PIIPRIS 3q 1Im SJa2 [pyaynds diotpadss.s upuny 01 susiueSio
JO U RY U0 SUDHRIES pup D.1as 353Y] f0 walfa ay ] stssruiad oo woif assspaucs spuspd
wof puv uordvzrunuis sissniad Yy pup 3.0foq UdIPRID WO PIUIDIGO 3G [[IM SHOL2IIIS [DSDU PUD
DADS WNIDS UOLDALISGO 12041 Aq pautiusa1ap 2q s KUY Lipifta vo uonsafur fo 19affa ays ‘dinyns 10~
3o ut pauwiurow siaudv.l dijod ays yiy vijtd of f oyfioads fo HULIZY MOJID OS]0 QU Jues)
i sanipd upBao up dijod posou upsiny Jo sauBp o1 sustw3io fo ainsodyyy Kdoososomu aouzssaionf AIVIN
pun By £q pasbSsy aq (e 22U IAYPY DIID OF JUIUYIDID m>:um~mm BEY7] xmﬁm_%s NEEL&% (@O1 Swpunyg
01 PIUPAIS 3q [IM S[J39 [DSOINU [DIYODY PAIDIID PaSiddstp 1102 pup bs jo 7861 8ny [¢pug
PUD SUSIUDSI0 J0 U0V KHURS] PIONPUI-IUIIION PUD [DANIDU Y114 SJORPIAIDUT WO 39&.5&, 6L61 1dag g1 wBig
JOSOU pUD DAIDS ‘WNIBS JO 20U54PD U0 103(f> 11 21pB1IsaAtr 01 pup 1004 Kiofo1dsaL uptanty o1 6161
o s1120 paioipo o1 Ajaatiaagas suaypw swusiup3i0 sissmaad g fi sutustop o1 24v 10afod iy fo sunp syfiosds 3K Bugpun g
oy [ “supwny ot 21Quatiddy bé&u 1apout JoRiauLads up fo You] 3y1 fo 2snpaq MOJS uesq SoY AUy SISSNLYAd
su pup i1 Sty1 fo s d ays Susp 3pun ut ssa480.44 7 paas]-1ioys saptaod puv VT11L30¥049 S[{IASaYOMBYD
1 SSLAPT YHMK PIID] E YoM BUIIODA WSTUDBLO 2104M PIIL2L-Iusosatuty) v uodn spusdap O ALIN(UAINT | 18 ermrdnA Jo Assseatun
JO4UOY UBIPIYD pup SHUBfur Ul oISt L0 .LdSa SOLIIS U 5T SISSNLB PaIDIpa St uolIfM Sissnziad NVINH
Dja1ep0g OF Atunuaut uouiny yatym Aq (s)usravyos ayi &f1ogo o1 st 106004d St fo adtioalgo sy A0 SWSINVHDAN AT IANTH
20-860100AH10¥S
10jeBpsoauy
wesqy Apmg Jo apL fedpuLLy
PIOSIQ dg wsiny pug | 1 paanpuy AMOIsiA [EIPOIA UT SHOJJH JUS0Y Jo SISK[RuY Joug v




319

08

3R []35 JoY10 P SULIDOPUS UT HOISSPId%D FUTS JO Jo4uca m.\a O] WSTUDY IO D101 UD JAOSDAA5L

At BuypuSss wmiogos fo wistiod ayr ‘sny g 1 +702) wt soBuvys waSojorsiyd £q Aons pup 4 d

104 paIwinpou 2q 01 punof Svm SONJ fo votonpus uapuadap -2 ssvury uiaio.d ays memgexszew

Aupynayd U “sj120 aupioopus fo $2dd} [p12838 Ul (SOYJ) Soua8 asuodsas Kwwuid fo uorssadia oy 2851

01 ud1IYfns 51 BUDUBIS WNIOIDL) SUONDIISO UNIDIDD PAIIPI-d01daTD4-UOU fO BOUBISIXD Dy po1oNpasd

010 japout 7] ‘asucdsa. Kiopwaso-uou o1svydiq pun ‘Kiotogoso oisoydig (5 gsup] Aq pauruiisisp

Aouanba.f ynm asuodsau L1025 auly-as0q ploysauypadns ‘sosuodsas proysaayigns oys Supngous ‘s3so

1511403p fo 53up4 ap1m v 01 5U0dSs 2403 SUOHDAIISQO to1uIMLIAYXD 2SIYI UC PasDY apow EEBEE*EE
v 101 10u fng '35 foyy 1ayo0q dund-wntaopro oyt o1 aA 2428 SUO!

.E:Suu ADINJIAODAIXD PUD UDALP AJ[DISULUXD 2S2Y | "Butyids pajjoatuod~g Jsuy pun E.Swu Jo \Qnmzwﬁ.\

ayt pampow saspnd Butzripjodap fa14q Jo uonvoddo satsirada. ay1 UONIPPD Uf THALIND WNIDD

PADMUL 2DIS-APOIS FYI YN POIDISLI0D SDM DY) D1UII0 UDIGUI HO 20UIPUILIP PIYIOU 1 PISOYS

uonpztpjodap 03 $2sUOdSaL Y "ASUUDIL INHSUIS ~UNIIIBI ADIII2IDLYXD PUB ~aUPLADOpAyIp b Ut Sucyrds

1 a2 fo apratyduty sy paiossaa Kmarsuny sasmd Suzipjodap siSusg wnipau ompeovXs

ay1 uy EE&E o Anfiqutoan ayp apdsap wiw § 1-¢ 4oYfo uoyvziwiodaddly Aq paysmButixa 2..om SUOUDIISO

WRIDJDD PIUIDISHS S{120 posonuis-gdsuf pun ~1stuoSo up sydoaoppuod apgoios ut suonptoso

wingoped opuadap ~¢ sul paralfp osw Komyrod Luus wngagod aaisuas-a801j0a Ay [ supounds

4y panquus jou 2434 inq ‘1f+700] vt saBuvys 4q puv wrolps tutnt-viut fo uonsidap sy &g papaffo

Dot SUOND IS0 fO $3dAY HI0G JSDUUOD U 'SJ120 PAITINNS-E JSUL PUD~IS! ul 54390 A}
8 ‘Suopquaouod Snip Sutsvasour yim sSuvys tou pip lousnbayf Supyids s puv unusg fo st [wsoq oy

0 &quo papiado 1 “spuaBo asayi 4q parwayob som Joivj] 1010 2yt uaym H 1 10-561000QH10Z}
pup uiB.w3sd 1 S0 yons spunod ) 01 ansods Ag s jrass sp (g gsup) &E\%ﬁ&ah LIGUINN MBS
Jonsout jo .S:uu\S Aq h&c::: BAIM SUOLDJIIISO WRIDIDS JUL1-3S0Y ‘S1U2AB 101dD22.4-350d &g MG AHDIN
adMiqns 10102004 2y1 &g pauruiI2iap 10u svm BuypuSis uniofos fo uisiod sy ] Aiomwyyroso -uou pup Supyds @D Burpuny
fo apnadun apquiana puv Kousnba.f 1upisuos b yis CI0DIIISO-MOYS TUOHDJUIIUOD 1SIUOTD g pajonuos STTHD 661
Bupgds fo apupiduin ay1 10u 1nq Kousnbaaf syt yum KioID]IIos0 M-250G PasidSGO mgmi Bupppusys sE&S ANDIDOANT P4 Bupuny

Jo suaaynd saa1] 55dK) 1122 [p12025 Uy | 1 2o ‘BulpouBis yons Jo suor d a1 NI DNI'TYNDIS
pup Sutppules wngapwy joduo> E&&mum; asvuty uSmE& pup pardnos-watoad 5 :.s.%: \3 _.Eq.:gnms oyl | WVINTIHOVEINI S DIAONULOLS
10-7$9100ATETH
idaquny Juel
diy puv ap1souquap JuuIPY SIS 10 HANUD PuD ‘ISDIOULIG SUifzUs D 13N
Bpreopy EE:iEQ Nb& wpnfing amouns syl 141 puv | g ... BPIOPYS WRIUCY] D] Smpuny
saaypasssad ayy apuou | 1 11 34 o1 spunoduoyy sa8upyo jpa8ojoiskyd ayi yiim pa}aios aq mna 861 BN 1€ puy
wnNRYIopYD 3y} Ut SASUDYD [IGINASOLIN pUD [DIUUOIUD SUYDP OF EE.:: 2q [im £d0DSOLONM UOLIZD 963 4V | umg
Bunnipos pup UOISSIUSUDL] ‘SPAIND 5U0d5D1 ISOP §7 [fom S Pa1sa 13D s fo S1a43] 3S0P I1X0} g WAITAHLOANA 9L61
YsHqusa [t satprys asay “adosso.opu wopmosds 241 ut uossnfiad oua up Butanp suonvavdad snupoyydo TYANIOD apd) Buipuny
12438 Aq wnyayiopus 0aui0s ayp ui paonpod saSuvys foSororsiyd ays aufp o1 st uouvSisaaus syt fo HHIL ANV edi09n
asodind oy wnyayiopus wau.oo ayy fo souvwaddp drwomun pus uopounf 8ojorsdyd syt yioq Sutaoto SNOLLVYDIAIN 30 28apj0D) feoIpay

Joyedysasay
prysqy Apmig Jo AN, fedpusg

paosict dg wspny pue (eaB0joman paonpu] AMOISW [eIPIIN Ul SUIOYT US00Y J0 Siskleny Joug v




320

Appendix E

Thimerosal Content in Some U.S. Licensed Vaccines

Vaccine

DTaP

DTwP

DT

Td

7
DTwP-Hib

Hib

Hepatitis B

A
et

Hepatitis A

updated 09-30-99
Brand Name Manufacturer
Acel-lmune Lederle Laboratories
. Pasteur Merieux
Tripedia Connaught
. North American
Certiva Vaccine
Infanrix SmithKline Beecham
All Products
All Products
All Products
All Products
Tetramune Lederle Laboratories
Pasteur Merieux
ActHiB Connaught
. Pasteur Merieux
TrHIBit Connaught
HIBTITER (Uit | ¢ yorte Laboratories
dose)
HITITER (single Lederle Laboratories
dose)
Omini HIB SmithKline Beecham
PedvaxHIB liquid? Merck
COMVAX3 Merck
. ‘Pasteur Merieux
ProHIBit¢ Connaught
Engerix-B SmithKline Beecham
Recombivax HB  Merck
Recombi\fax HB Merck
preservative free
Havrix SmithKline Beecham

Thimerosal
Concentration®

01%
01%

01%

0

01%
01%
01%
01%
01%

0

01%

01%

OO O O

01%

.005%
005%

Mercury
ugl/0.5
mi

25
25

25

0

25
25
25
25
25

0

25
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Thimerosal Content in Some U.S. Licensed Vaccines

updated 09-30-99
. Mercury
. Thimerosal
Vaccine Brand Name Manufacturer Concentration* ug:lo.s
Vaqta Merck 0
Pasteur Merieux
PV POL Connaught 0 0
OPV Orimune Lederle Laboratories 0 0
MMR MMR-li Merck 0 0
Varicella Varivax Merck 0 0
Rotavirus Rotashield Wyeth-Ayerst 0 0
Lyme LYMErix SmithKline Beecham 0 0
Influenza All Products 01% 25
Menomune A, C,
Meningococcal AC and AIC/Y/W- CLI 01% 25
135
‘ Prudmune 23 Lederle Laboratories 01% 25
Pneumococcal
Pneumovax 23 ‘Merck 0 0
Rabies Vaccine . . 0
Adsorbed BioPort Corporation  .01% 25
Rabies Pasteur Merieux
IMOVAX Connaught 0 0
Rabavert Chiron 0 0
o Pasteur Merieux
N Typhim Vi Connaught 0 0
yphowa Fever Typhoid Ty21a  Vivotef Berna 0 0
Typhoid vaccine  Wyeth-Ayerst 0 0
Pasteur Merieux
Yellow Fever  YF-Vax Connaught 0 0
Anthrax Anthrax vaccine  BioPort Corporation 0 0
1. ion of 1:10,000 is equivaient fo a 0.01% jon, Thi is approx 50% Hg by weight.
A 110,000 fon contains 25 mit of Hgper 0.5mt.
2. A previously marketed iyophilized preparali ined .055% thir

3. COMVAX is nof approved for use under § weeks of age because of decreased response fo the Hib component.

4. ProHiBit is recommended by the Academy only for children 12 months of age and oider.
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Appendix F

ded Pediatric Vaccines

Thimerosal Content of the Routinely R

Vaccine Tradename Thimerosai Status Approval Date for
4 ery* C ion**(Mercury) | Thimerosal Free or
Thimerosal -
Preservative Free
(Trace
Thimerosaly***
Formulation
IDTaP Infanrix (GSK) ree INever contained
Thimerosal
Daptacel (AP) Free INever contained
{Thimerosal
Tripedia (AP) Trace(<0.3 pg Hg/0.5mL dose) [03/07/01
IDTaP-HepB-IPV iPediarix (GSK) [Trace (<0.0125 pg Hp/0.5ml.  [Never contained more
idose) than a Trace of
[Thimerosal
[Pneumococcal conjugate (Prevnar (WL) IFree [Never contained
(Thimerosal
Inactivated Poliovirus IPOL (AP) Free INever contained
[Varicella {chicken pox) IVarivax (M) IFree INever contained
{Thimerosal
IMumps, measles, and rubella IM-M-R-11 (M) [Free [Never contained
Thi 1
{Hepatitis B IRecombivax HB (M) IFree 108/27/99
Engerix B (GSK) ITrace (<0.5 ng Hg/0.5ml. 103/28/00
idose)**
[Haemophilus influenzae type b IACtHIB (AP)/OmniHIB  {Free INever contained
{conjugate (Hib) GSK) [Thimerosal
iPedvaxHIB (M) Free 8/99
HibTITER (WL) Free INever contained
Thimerosal
IHib/Hepatitis B combination )Comvax (M) Free INever contained
[Thimerosal
Influenza Fluzone (AP) 10.01% (12.5 pg/0.25 mL dose)”
[0.01% (25 pg/0.5 mL dose)’
IFluzone (AP) Trace (<1.0 pg Hg/0.5mL dose, [09/04/02
Preservative Free) <0.5 g/0,25mL dose)’
[Fluvirin (Chiron/Evans)  {0.01% (25 pg/0.5 mL dose)
[Fluvirin (Chiron/Evans)  |Trace (<lug Hg/0.5mL dose)  [09/28/01
(Preservative Free)
Influenza, live FluMist® (Medimmune) Free Never contained
[Thimerosal

*+* The term “trace” has been taken in this context to mean 1 microgs

: GSK =G

fing; WL = Wyeth Lederle; AP = Aventis Pasteur; M = Merek,
** Thimerosal is approximately 50% mercury (Hg) by weight. A 0.01% solution (1 part per 10,000) of thimerosal contains S0 pg
of Hg per 1 mL dose or 25 pg of Hg per 0.5 mL dose.

1D preser
2 Children 6 months old to less than 3 years of age reccive a half-dose of

receive 0.5 mL.

3 FluMist is not indicated for children less than 5 years of age.

ram of mercury per dose or fess.
vials in March, 2003
f vaccine, i.e., 0.25 mi; children 3 years of age and older

83



		Superintendent of Documents
	2010-08-17T20:40:05-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




