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There has been an observed increase in autism in the last decades, which parallels 
cumulative mercury exposure. This document includes the abstracts for over 80 
studies that provide mounting evidence linking exposure to mercury, at critical 
moments in development, to autism and other neurodevelopmental disorders. 
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The following pages are abstracts from the peer reviewed 80+ studies.

worldmercuryproject.org

https://worldmercuryproject.org






































































































































ELSEVIER 

Available online at www.sciencedirect.com 

-,, 

•;;, ScienceDirect 

NcuroToxicology 29 (2008) 190-20 I 

Review 

Neuro Toxicology 

How environmental and genetic factors combine to cause autism: 
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Recently higher rates of autism diagnosis suggest involvement of environmental factors in causing this developmental disorder, in concert with 
genetic risk factors. Autistic children exhibit evidence of oxidative stress and impaired methylation, which may renect effects of toxic exposure on 

sulfur metabolism. We review the metabolic relationship between oxidative stress and mcthylation, with particular emphasis on adaptive responses 

that limit activity of cobalamin and folate-dependent methionine synthase. Methionine synthase activity is required for dopamine-stimulated 

phospholipid methylation, a unique membrane-delimited signaling process mediated by the D4 dopamine receptor that promotes neuronal 

synchronization and attention, and synchrony is impaired in autism. Genetic polymorphisms adversely affecting sulfur metabolism, methylation. 

detoxification, dopamine signaling and the formation of neuronal networks occur more frequently in autistic subjects. On the basis of these 

observations, a "redox/methylation hypothesis of autism'' is described, in which oxidative stress. initiated by environment factors in genetically 

vulnerable individuals. leads lo impaired methylation and neurological deficits secondary 10 reductions in the capacity for synchronizing neural 

networks. 

© 2007 Elsevier Inc. All rights reserved. 
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This paper explains how deficits in sulfur metabolism along 
with toxic heavy metals exposure could lead to the 
development of autistic disorder. It also points out genetic. 
mutations in sulfur metabolism that hinder heavy metals 
detoxification occur more frequently in autistic patients. 
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The plausibility of a role for mercury in the etiology of autism: 
a ceUular perspective 
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Autism is defined by a behavioral set of stereotypic and repetitious behavioral 
patterns in combination with social and communication deficits. There is 
emerging evidence supporting the hypothesis that autism may result from a 
combination of genetic susceptibility and exposure to environmental toxins at 
critieaJ moments in devclopmenL Mercury (Hg) is recogniud as a ubiquitous 
environmental neurotoxin and there is mounting evidence linking it to 
neurodevelopmental disorders, including autism. Of course, the evidence is not 
derived from experimental trials with humans but rather from methods focusing 
on biomarkers of Hg damage, measurements of Hg exposure, epidemiologieaJ 
data, and animal studies. For ethieaJ reasons, controlled Hg exposure in humans 
will never be conducted. Therefore, to properly evaluate the Hg-autism etiologieaJ 
hypothesis, it is essential to first establish the biologieaJ plausibility of the 
hypothesis. This review examines the plausibility of Hg as the primary etiologieaJ 
agent driving the cellular mechanisms by which Hg-induced neurotoxicity may 
result in the physiological attributes of autism. Key areas of focus include: 
(l) route and cellular mechanisms of Hg exposure in autism; (2) current research
and examples of possible genetic variables that are linked to both Hg sensitivity
and autism; (3) the role Hg may play as an environmental toxin fueling the
oxidative stress found in autism; (4) role of mitochondrial dysfunction; and
(5) possible role of Hg in abnormal neuroexeitory and exeitotoxity that may play
a role in the immune dysregulation found in autism. Future research directions
that would assist in addressing the gaps in our knowledge are proposed.

Keywords: autism; mercury; cellular; oxidative stress; mitochondrial; immune 
dysfunction 

Introduction 
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Abating Mercury Exposure in Young Children Should Include 
Thimerosal-Free Vaccines 
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Abstract Pediatric immunization is essential to prevent, 
control and eradicate children's infectious diseases. New­

borns and infants in less developed countries have a con­
centrated schedule of Thimerosal-containing vaccines 
(TCYs); pregnant mothers are also immunized with TCVs. 
Metabolic changes during early development arc demon­
strably an important risk factor for et.hylmercury (EtHg) 
effects on neurodevelopment, while exposure to Thimero­
sal sensitizes susceptible individuals to Ii le-long contact 
dermatitis. Concerns regarding toxicity of Hg have moved 
rich nations to withdraw it from medicines and, in particu­
lar, Thimerosal from pediatric vaccines; it has been more 
than 20 years since rich countries started using Thimerosal­
free vaccines. TCVs and Thimerosal-free vaccines show 
dissimilar profiles of adverse effects. Thimerosal-free vac­
cines have shown a decrease in contact dermatitis, while 
TCVs showed a significaut association with increased risk 
or Lie disorders; in some circumstances, EtHg in combina­
tion with other neurotoxic substances negatively impacted 
neurobehavioral tests. In studies that explored vaccines and 
risk of tics, Thimerosal was a necessary factor. However, 
when the binary exposure to organic Hg forms (TCY-EtHg 
and fish-MeHg) was considered, effects on ncurobehavioral 
tests were inconsistenL Conclusions: (a) The indiscrimi­
nate use of pediatric-TCVs in less developed countries car­
ries an unjustifiable and excessive EtHg exposure with an 
unnecessary risk of neurotoxicity to the developing brain; 
(b) measurable benefits (of Thimerosal-free) and measur­
able risks of tic disorders have been associated with the

t8J Jose G. D6rea 
jg.dorea@gmail.com 

Professor Emeritus. Faculty of Health Sciences. Universidade 
de Brasflia, 70919-970 Brasflia, DF, Brazil 

Published on line: 24 April 2017 

(Thimerosal-containing) type of vaccine; (c) Thimcrosal­
frce vaccines are clinically and toxicologically justifiable 
and they should be available to children in less developed 
countries. 

Keywords Thimerosal-frce vaccines • Ethylmercury • 
Infants• Contact dermatitis • Tic disorders 
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Original Investigation 

Recurrence of Autism Spectrum Disorders in Full­
and Half-Siblings and Trends Over Time 
A Population-Based Cohort Study 

Therese K. Gtonbo(g. MSc. Diana E. Schendel, PhD: Enk T. Pamer. MSc. PhD 

IMPORTANCE To date. this is the first populatlon-based study to examine the reamence risk 
for autism spectrum disorders (ASDs). fndudfng time trends, and the first study to mnsfder 
the ASOs recurrence risk for full- and ha ff-siblings. 

OBJECTIVES To estimate the relative recurrence riSlc for ASOs In a Danish populatlon, 
indudil'18 recurrence In full-and half-siblings. and to examine time trends In ASDs relative to 
the recurrence rtsk. 

DESIGN. SETTING. AND PARTIOPANTS Population-based cohort study In Denmark. All dllldren 
(about 15 mlOlon) born In Derunar1c between Januaiy 1, 1980, and December 31, 2004, were 
Identified and followed upto December 31, 2010. We Identified a matemals!bUngsubcohort 
deJived from mothers with at least2 children and a paternal slbllngsubcchort derived from 
fathers with at least 2 children. 

EXPOSURES Children having an older sibling with ASOs are compared with children not 
having an older slbfmg With ASOs. 

MAIN OUTCOMES AND MEASIJRES The adjusted hazard ratio for ASDs amongdllldren having 
an older sibling with ASOs compared with dlUdren not having an older sibling With ASDs. 

R£SUlTS The overall relative recurrence risk for ASDs was 6.9 (95% a. 6.1-7.8), and It did not 
change slgnJflcantJy CNer time; similar risks were observed In maternal and paternal 
futkibllngs. The relitlve reaurence risks were 2.4 (95% a. 1.4-4.l) for maternal half-sibl!ngs 

and 15 (95% a. OJ-3.4) for paternal half-siblings. 

CONCLUSIONS AND RELEVANCE Our population-based recurrence risk estimate Is lower than 
the l'l!a!l'ltly reported estimates from clln!cal samples.. our results dt:m01 btl ate , ,o time trend 
In the ASDs recurrence risk as seen In the ASDs prevalence. The difference In the recurrence 
risk between full-and half-slblingssupports the role af genetics In ASDs. while the sl8J1lflcant 
recurrence risk In maternal half-siblings maysuppart the role of factOls associated with 
pregnancy and the maternal Intrauterine environment In ASDs. 

� SUpplemcntalconrentat 
jamapediabits.com 

This CDC authored publication shows that ASD prevalence 

rates in Denmark decreased by 30% from 1994to 2004 

after Denmark removed-Thimerosal from their vaccines in 

1992. This result is directly counter to an earlier study in 

2003, the notorious and thoroughly discredited Madsen 

study that CDC has nevertheless touted as dispositive of 

the thimerosal/autism link. 
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A Dose-Response Relationship between Organic Mercury 

Exposure from Thimerosal-Containing Vaccines and 
Neurodevelopmental Disorders 
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The risk of developmental di�orqers· including PDD·,Was 
assessed on a per microgran., 111ercury (from thimerosal) 
basis for exposures duringthe·first_ six months-of life�� Both 
POD and tic disorder (which is seen much nlore frequently 
in children with autism) were .signficantly correlated to 
mercury exposure within th.is time period. 

Abstract: A hypothesis testing case-control study evaluated concerns about the toxic effects 

of organic-mercury (Hg) exposure from thimerosal-containing (49.55% Hg by weight) 

vaccines on the risk of neurodevelopmental disorders (NDs). Automated medical records 

were examined to identify cases and controls enrolled from their date-of-birth (1991-2000) 

in the Vaccine Safety Datalink (VSD) project. ND cases were diagnosed with pervasive 

developmental disorder (POD), specific developmental delay, tic disorder or hyperkinetic 

syndrome of childhood. In addition, putative non-thimerosal-related outcomes of febrile 

seizure, failure to thrive and cerebral degenerations were examined. TI1e cumulative total 

dose of Hg exposure from thimerosal-containing hepatitis B vaccine (T-HBV) administered 

within the first six months of life was calculated. On a per microgram of organic-Hg basis, 

POD (odds ratio (OR) = 1.054), specific developmental delay (OR= 1.035), tic disorder 

(OR = 1.034) and hyperkinetic syndrome of childhood (OR = 1.05) cases were 

significantly more likely than controls to receive increased organic-Hg exposure. By 
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There are over 165 studies that have focused on Thimerosal. an organic-mercury (Hg) based compound, used as a preservative in 
many childhood vaccines, and found it to be harmful. Of these, 16 were conducted to specifically examine the effects ofThirnerosaJ 
on human infants or d1ildren with reported outcomes of death; acrodynia; poisoning; allergic reaction; malformations; auto­
immune reaction; Well's syndrome; developmental delay; and neurodevelopmental disorders, including tics, speech delay, language 
delay, attention deficit disorder, and autism. In contrast, the United States Centers for Disease Control and Prevention states that 
Thimerosal is safe and there is "no relationship between [T)hi.merosal[-Jcontai.ning vaccines and autism rates in childre11." This 
is puzzling because, in a study conducted directly by CDC epidemiologists, a Z6-fold increased risk of autism from exposure to 
1bimerosal duri11g infancy was found. The CDC's current stance that TiumerosaJ is safe and that there is no relationship between 
Thimerosal and autism is based on si.x specific published epidemiological studies coauthored and sponsored by the CDC. TI1e 
purpose of this review is to examine these si.x publications and analyze possible reasons why their published outcomes are so 
different from the results of investigations by multiple independent research groups over the past 75+ years. 

This review article shows methodological flaws in six 

separate CDC studies claiming that thimerosal does not 

cause autism. In three specific instances (Madsen et al. 

2003, Verstraeten et al. 2003 and Price et al. 2010) 

evidence of malfeasance on the part of CDC scientists is 

shown. Background data (not reported in print) from these 

three publications suggest a strong link between 

thimerosal exposure and autism. 
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ABSTRACT 

Aim: Autism is a developmental disability characterized by severe deficits in social inter­

action and communication. The definite cause of autism Is still unknown. The aim of this 

study is to find out the relation between exposure to Lead and/or mercury as heavy metals 

and autistic symptoms, dealing with the heavy metals with chelating agents can improve 

the autististlc symptoms. 

Method: Blood and hair samples were obtained from 45 children from Upper Egypt with 

autism between the ages of 2 and 10 years and 45 children served as controls In the same 

age range, after taken an informed consent and fill a questionnaire to assess the risk factors. 

The samples were analyzed blindly for lead and mercury by using atomic absorption and 

ICP-MS. Data from the two groups were compared, then follow up of the autistic children 

after treatment with chelating agents were done. 

Results: The results obtained showed significant difference among the two groups, there 

was high level of mercury and lead among those kids with autism. S ignificant decline In 

the blood level of lead and mercury with the use of DMSA as a chelatlng agent. in addition, 

there was decline in the autistic symptoms with the decrease in the lead and mercury level 

In blood. 

Conclusion: Lead and mercury considered as one of the main causes of autism. Environmental 

exposure as well as defect in heavy metal metabolism is responsible for the high level of 

heavy metals. Detoxification by chelating agents had great role in Improvement of those 

kids. 
0 2014 Elsevier B.V. All rights reserved. 

Blood levels of mercury and lead were found to be much 

higher in autistic children as compared to normal controls. 

Upon chelation, the blood levels of these heavy metals 

decreased and autistic symptoms improved, which strongly 

supports a causal relationship between metals and the 

physical manifestations associated with a diagnosis of 

autism. 

http://dx.dol.org/10.1016/J.etap.2014 .10.005 
1382-6689/C> 2014 Elsevier B.V. All rights reserved. 
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A two-phase study evaluating the relationship 
between Thimerosal-containing vaccine 
administration and the risk for an autism spectrum 
disorder diagnosis in the United States 
David A Geier·, Brian S Hooker', Janet K Kern 1 .3, Paul G Kirg", Lisa K Sykes" and Mark R Geier 1

' 

Abstract 

Background: Autism spectrum disorder (ASD) is defined by standardized criteria of qualitative impairments in social 
interaction, qualitative impairments in communication, and restricted and stereotyped patterns of behavior, 
interests, and activities. A significant number of children diagnosed with ASD suffer a loss of previously-acquired 
skills, which is suggestive of neurodegeneration or a type of progressive encepha'opathy with an etiological 
pathogenic basis occurring after birth. To date, the etiology of ASD remains under debate, however, many studies 
suggest toxicity, especially from mercury (Hg), in individuais diagnosed with an ASD. The present study evaluated 
concerns about the toxic effects of organic-Hg exposure from Thimerosal (49.55% Hg by weight) in childhood 
vaccines by conducting a two-phased (hypothesis generating/hypothesis testing) study with documented exposure 
to varying levels of Thimerosal from vaccinations. 
Methods: A hypothesis generating cohort study was undertaken to evaluate the relationship between exposure to 
organic-Hg from a Thimerosal-containing Diphtheria-Tetanus-acellular-Pertussis (DTaP) vaccine in comparison to a 
Thimerosal-free DTaP vaccine administered. from 1998 through 2000, for the risk of ASD as reported in the Vaccine 
Adverse Event Reporting System (VAERS) database (phase I). A hypotl1esis testing case-control study was 
undertaken to evaluate the relationship between organic-Hg exposure from Thimerosa,-containing hepatitis B 
vaccines administered at specific intervals in the first six months of life among cases diagnosed with an AS□ and 
controls born between i 991 through · 999 in the Vaccine Safety Datalink (VS□) database (phase 11). 
Results: In phase I, it was observed that there was a significantly increased risk ratio for the incidence of ASD 
reported following the Thimerosal-containing DTaP vaccine in comparison to the Thlmerosa·-free DTaP vaccine. In 
phase 11, it was observed that cases diagnosed with an ASD were significantly more likely than controls to receive 
increased organic-Hg from Thimerosal-containing hepatitis B vaccine administered within the first, second, and sixth 
month or life. 
Conclusions: Routine childhood vaccination is an important public health tool to reduce the morbidity and 
mortality associated wit!" infectious diseases, but the present study provides new epidemiological evidence 
supporting an association between increasing organic-Hg exposure from Thimerosa'-containing childhood vaccines 
and the subse uent risk of an ASO dia 



File 10 25 of 334 

Verstraeten, Thomas M., MD, NIP, Division of Epidemiology and Surveillance, Vaccine Safety 
and Development Branch, Mailstop E-61, 770-639-8327. 
EIS Class Year of Entry: 1999 
No previous EIS Conference presentations 
Mackel Award consideration: No 
Number of abstracts submitted: 2, priority this abstract: 1 
Strong preference for poster presentation: No 

Thomas M. Verstraeten, R. Davies, D. Gu, F DeStefano 

Increased risk of developmental neurologic impairment after high exposure to thimerosal-containing vaccine in first 

month of life. 

Background: Concern has risen on the presence of the ethylmercury contairung preservative 
thimerosal in vaccines. We assessed the risk for neurologic and renal impairment associated with past exposure 
to thimerosal-containing vaccine using automated data from the Vaccine Safety Datalink (VSD). VSD is a large linked 
database from four health maintenance organizations in Washington, Oregon and California, containing immunization, 
medical visit a11J Jemugraphic Jata un over 400,000 infants born between '91 and '97. 

-�-.:-:· ·:·. --.--·-:-l\1ethods: . ·We ca1ego_rized·the_ cumulative ethylmercury exposure from thimer!Jsal containing vacci�es after _one month of�-:--:_ 
. . . life a�d assessed the s�bsequen� risk of degenera�ive and developmenr�I ne�iologic disorde;s and re�ai di.sorders b�fore �h�

age of six. We applied proportional hazard models adjusting for HMO, year of birth, and gender, excluding premature babies. 

Results: We identified 286 children with degenerative and 3702 with developmental neurologic disorders, and 310 with renal 
disorders. The relative risk (RR) of developing a neurologic development disorder was 1.8 ( 95% confidence intervals [Cl)= 

1, 1-2.8) when comparing the highest exposure group at 1 month of age (cumulative dose> 25 ug) to the unexposed group. 
Within this group we also found an elevated risk for the following disorders: autism (RR 7 .6, 95% Cl= 1.8-31.5), nonorganic 
sleep disorders (RR 5.0, 95% Cl= 1.6-15.9), and speech disorders (RR 2.1, 95% Cl=1.1-4.0). For the neurologic degenerative 
and renal disorders group we found no significantly increased risk or a decreased risk. 
Conclusion: This analysis suggests that high exposure to ethyl mercury from thimerosal-containing vaccines in the first month 
of life increases the risk of subsequent development of neurologic development impairment, but not of neurologic degenerative 
or renal impairment. Further confirmatory studies are needed. 

This original version of the Verstraeten et al. paper shows a 7 .6-fold 

risk of an autism diagnosis for children exposed to thimerosal in the 

first month of life compared to unexposed controls. Prior to the 

final publication of the paper statistical methods were altered 

which resulted in a decrease in the statistical power of the study to 

detect associations. The author of the paper labeled the study 

results as being neutral and called for more research. This study is 

often touted by the CDC as being evidence that thimerosal 

exposure is not associated with autism. 



Neurodevelopmental Disorders after 
Thimerosal-Containing Vaccines: 

A Brief Communication 
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We were Initially highly skeptical that differences In the concen­

trations of thimerosal In vaccines would have any effect on the 

Incidence rate of neurodevelopmental disorders after childhood 

Immunization. This study presents the first epidemlologlc evi­

dence, based upon tens of millions of doses of vaccine admin­

istered In the United States, that associates increasing thlmero­

sal from vaccines with neurodevelopmental disorders. Specifi­
cally, an analysis of the Vaccine Adverse Events Reporting 

System 01 AERS) database showed statistical Increases In the 

Incidence rate of autism (relative risk [RR]= 6.0), mental retar­

dation (RR= 6.1 ), and speech disorders (RR= 2.2) after thimero­

sal-contalnlng diphtheria, tetanus, and acellular pertussis 

(DTaP) vaccines In comparison with thlmerosal-free DTaP vac­
cines. The male/female ratio Indicated that autism (17) and 

speech disorders (2.3) were reported more In males than fe­
males after thlmerosal-contalnlng DTaP vaccines, whereas 

mental retardation (1.2) was more evenly reported among male 
and female vaccine recipients. Controls were employed to de­

termine If biases were present In the data, but none were found. 

It was determined that overall adverse reactions were reported 

In similar-aged populations after thlmerosal-contalnlng DTaP 

(2.4 :t 3.2 years old) and thlmerosal-free DTaP (2.1 :t 2.8 years 

old) vaccinations. Acute control adverse reactions such as 

deaths (RR = 1.0), vasculltls (RR = 1.2), seizures (RR = 1.6), ED 

visits (RR= 1.4), total adverse reactions (RR= 1.4), and gastro­

enteritis (RR = 1.1) were reported similarly after thlmerosal­

contalnlng and thlmerosal-free DTaP vaccines. An association 

between neurodevelopmental disorders and thlmerosal­

containing DTaP vaccines was found, but additional studies 

should be conducted to confirm and extend this study. Exp Biol 

Med 228:660-664. 2003 

Key words: autism; neurodevelopmental disorders; thimerosal; 
VAERS 

I
n recent years, thimerosal, an organic mercury com­

pound U1at is metabolized to etl1ylmercury and tl1iosa­

licylale and has been present since tl1e 1930s as a pre­

servative in some vaccines and pharmaceutical products to 

prevem bacterial and fungal contamination, has come under 

scrutiny. It was determined by U,e U.S. Food and Drug 

Administration (FDA) in 1999 under tl1e recommended 

childhood immunization schedule tl1at infants might be ex­

posed lo cumulative doses of eiliylmercury ilial exceed 

some federal safety guidelines established for exposure to 

metl1ylmercury, another form of organic mercury (l). 

The hypotl1esis tl1at exposure to tl1imerosal-containing 

vaccines could be associated wiili neurodeveloprnental dis­

orders is not established and rests on indirect and incom­

plete information, primarily from analogies with meiliyl­
mercury and levels of maximum mercury exposure from 

vaccines given in children. The hypotl1esis is biologicaJly 

possible, but ilie possible relationship between U1imerosal 

from vaccines and neurodevelopmental disorders of autism, 

attention deficit/hyperactivity disorder (ADHD), and speech 

or language delay remains seriously suspect. As of U,e pres­

ent, U1ere are no peer-reviewed epidemiological studies in 

tl1e scientific literature examining the potential association 

between tl1imerosal-contain.ing vaccines and neurodevelop­

mental disorders. Here, we show tl1e first epidemiologic

evidence, based upon tens of millions of doses of vaccine 

administered in ilie United States, that associates increas­

ing tl1imerosal from vaccines with neurodevelopmental 

disorders. 

Materials and Methods 

ln this study, U,e incidence of neurodevelopmental dis­

orders in a comparative examination between tl1imerosal-
--------------------------·,,,-•�' 
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immunization and mercury doses from thimerosal­
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Summary 

Background: The purpose of the study was to evaluate the effects of MM R immunization and merrury from 
thimerosal-containing childhood vaccines on the prevalence ofaut.ism. 

Material/Methods: Evaluations of the Biological Surveillance Summaries of the Centers for Disease Conu·ol and 
Prevention (CDC), the U.S. Department of Education datasets, and the CDC's yearly live bi nh 
estimates were undertaken. 

Results: l L was determined tbat there was a dose correlation between mercury doses from tbimerosal­
-comaining childhood vaccines aod the prevalence of autism from the late I 980s through the
mid-I 990s. ln contrast, l11ere was a potential correlation between the number of primary
pediaui.c measles-containing vaccines adminiSLered and the prevalence of autism during the
I 980s. l n addition, it was found that there were statistically significant odds ratios for the
development of autism following increasing doses of mercury from Lhimerosal-containing vac­
cines (birtb cohorts: 1985 and 1990-1995) in comparison Lo a baseline measurement (birth
cohort: 1984 ). The contribution of thimerosal from childhood vaccines (>50% effect ) was
greater than MMR vaccine on tbe prevalence of autism observed in this study.

Conclusions: The results of this sn1dy agree wil11 a number of previously published studies. These sn1dies 
have shown that there is biological plausibility and epidemiological evidence showing a direct 
relationship between increasing doses of mercury from Lhimerosal-containing vaccines and 
neurodevelopmental disorders, and measles-containing vaccines and serious neurological dis­
orders. lL is recommended that thimerosal be removed from aU vaccines, and additional 
research be undertaken LO produce a MM R vaccine with an improved safety profile. 

key words: autism • ethylmercury • MMR • neurodevelopmental disorders • thimerosal 

ID 

The study authors investigated Biqlogical Surveillance Summaries of 
the Centers .for DiseaseCo_ntrol .and Prevention (CDC), the U:S. 
Department of Education datasets, and the CDC's yearly live birth 

: estimates to look at the prevalence of autism in the 1980s and 90s . 
. This study showed that autisrn rates correlated with increases in 
\uptake ofthimer�sal:containing;vac:c.ines as compared to ·a baseline
\level in 1984.· 

· ·· 



Early Downward Trends in 
Neurodevelopmental Disorders Following Removal 
of Thimerosal-Containing Vaccines 

David A. Geier, BA. 
Mark R. Geier, M.D., Ph.D. 

ABSTRACT 

Contemporaneously with the epidemic rise in neuro­
developmental disorders (NDs), first observed in the United States 
during the 1990s, the childhood immunization schedule was 
expanded by the U.S. Centers for Disease Control and Prevention 
(CDC) to include several additional thimerosal-containing vaccines
(TCVs). On July 7, 1999, a joint recommendation was made by the
American Academy of Pediatrics (AAP) and the U.S. Public Health
Service (PHS) to remove thimerosal from vaccines. A two-phase
study was undertaken to evaluate trends in diagnosis of new NDs
entered into the Vaccine Adverse Event Reporting System
(VAERS) and the California Department of Developmental Services
(CDDS) databases on a reporting quarter basis, from 1994 through
2005. Significant increasing trends in newly diagnosed NDs were
observed in both databases 1994 through mid-2002. Significant
decreasing trends in newly diagnosed NDs were observed in both
databases from mid-2002 through 2005. The results indicate that
the trends in newly diagnosed NDs correspond directly to the
expansion and subsequent contraction of the cumulative mercury
dose to which children were exposed from TCVs through the U.S.
immunization schedule.

Background 

Thimerosal is an ethylmercury-cont.aining compound (49.6% 
mercury by weight) that was historically added to many vaccines at 
the preservative level (0.005% to 0.01 %). The U.S. Centers for 
Disease Control and Prevention (CDC), from the late 1980s 
through the 1990s, expanded the number of doses of TCVs to be 
administered to U.S. infants. To five doses of diptheria-tetanus­
whole-cell-pertussis (D TP) vaccine were added tlu-ee doses of 
hepatitis B Q-lep b) vaccine and four of Haemophilus i11.fl11e11zae 
type b Q-lib) vaccine. Additionally, the CDC began recommending 
tlu·ee doses of influenza vaccine for certain infant populations. An 
infam who received all oftl1ese vaccines on schedule could have 
received as much as 200 micrograms (µg) of mercu1y during the 
first 6 months oflife.' • 

In response to tl1eoret:ical concerns about the cumu.lative doses 
ofmercU1y from TCVs, theAAP and the U.S. Public Health Service 
(PHS) issued a joint statement on July 7, 1999, calling for the 
removal oftJ1imerosal from aJI vaccines.' "rt has been estimated that 
t11e last thimerosal-containing Hep b, diphtheria-tetanus-aceUular­
pe1tussis (DTaP) and Hib vaccines were manufactured in 2000-
2001 and expired at tJ1e end of 2002 (or early 2003).' 4 Table I 
summarizes significant historical dates iii tJ1e use of pediatric TCVs 
in tJ1e United States. 

Considering all significant environmentaJ exposures to 
mercrn·y, such as through breast milk, TCVs represent almost 50% 
of the total mercmy dose some i11fants received.' The 187.5 µg of 
mercury through TCV s p !us the average of 164 µg from breast milk 
dming tJ1e first 6 months exceeded the methylmercU1y safety 

fn 2004, ilie Departmem of Health and Human Services and guidelines established by the U.S. Enviromnental Protection 
the American Academy of Pediatrics (AAP) issued an Autism Agency (EPA), Health Canada, the World Health Organization 

A.L.A.R.M., stating tJrnt I in I 66 children cu11"ently have an (WHO), tl1e Agency for Toxic Substances Disease Registry

autistic disorder, and I in 6 children have a developmental and/or (ATSDR), and tl1e U.S. Food and Diug Administration (FDA).'• 

behavioral disorder. Autism, once rare, is now more prevalent With no additional exposme from any smu·ce, tl1ese doses also 

tJ1an chi ldJwod cancer, diabetes, and Down syndrome. 1 Epidemic exceeded the methylmercu1y guidelines for tl1e first year of life set 

trends in nemodevelopmental disorders (NDs) were first by all oftheseagencies except the FDA.,. 

observed in the United States dw·ing the 1990s,' .. ruid can.not be Despite its removal from many childhood vaccines, thimerosa.l 

explained by immigration, changed diagnostic criteria., or is still routinely added to some formulations of influenza vaccine 

improved identification.'·'"' administered to U.S. infants, as well as to several other vaccines 

Autism is an "!\TD characterized by impau·ments in social 
(e.g. tetanus-diphtheria and monovalent tetanus) admmistered lo 

relatedness and communication, repetitive behaviors, and 
older children and adults. In 2004, t.J1e Institute ofMedicu1e (IOM) 

stereotypic abnormal movements.' While genetic factors are 
of the U.S. National Academy of Sciences (NAS) retreated from the 
stated 1999 goal oftbeAAP and thePHS lo remove thimerosal from 

impo1taut in the pathogenesis of autistic disorders, a role for U.S. vaccines as soon as possible. 1 'Ftuthernlore, many nations still
environmental factors has received considerable att.ention. ,---------------------------"dcl.tbjm f.'.Osa Lto.. m::tlll of thciuiediatri :llac;,jni:.,c;_and.,W,Bil,aru:
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Abstract BACKGROUND: Thimerosal is an ethylmercury-containing compound (49.6% 
mercury by weight) used as at the preservative level in vaccines (0.005% to 
0.01%). 
METHODS: Statistical modeling in a meta-analysis epidemiological assessment of 
the Vaccine Adverse Event Reporting System (VAERS) for neurodevelopment dis­
orders (NDs) reported following Diphtheria-Tetanus-whole-cell-Pertussis (DTP) 
vaccines in comparison to Diphtheria-Telanus-whole-ceU-Pertussis-Haemophilus 
Influenzae Type b (DTPH) vaccines (administered: 1994-1997) and following 
Thimerosal-containing Diphtheria-Tetanus-acellular-Pertussis (DTaP), vaccines 
in comparison to Thimerosal-free DTaP vaccines (administered: 1997-2000), was 
undertaken. 
RESULTS: Significantly increased adjusted (sex, age, vaccine type, vaccine manu­
facturer) risks of autism, speech disorders, mental retardation, personality disor­
ders, thinking abnormalities, ataxia, and NDs in general, with minimal systematic 
error or confounding, were associated witl1 TCV exposure. 
CONCLUSION: It is clear from the results of the present epidemiological study 
and other recently published data associating mercury exposure with childhood 
NDs, additional ND research should be undertaken in the context of evaluating 
mercury-associated exposures, especially from Thimerosal-containing vaccines. 

To cite this article: Neuro Endocrinol Lett 2006; 27(4):401-413 
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ABSTRACT 

Autism spectrum disorders (ASDs) may result from a combination of genetic/biochemical susceptibilities in 

the form of a reduced ability to excrete mercury and/or increased environmental exposure at key 
developmental times. Urinary porphyrins and transsulfuration merabolites in participants diagnosed with an 

ASD were examined. A prospective. blinded study was undertaken to evaluate a cohort of 28 participants 
with an ASD diagnosis for Childhood Autism Rating Scale (CARS) scores. urinary porphyrins, and 

transsulfuration metabolites. Testing was conducted using Vitamin Diagnostics, Inc. (CUA-approved) and 
t.,1boratoire Philippe Auguste (ISO-approved). Participants with severe ASDs had significantly increased 

mercury intoxication-associated urinary porphyrins (pentacarboxyporphyrin, precoproporphyrin. and 
coproporphyrin) in comparison to participants with mild ASDs, whereas other urinary porphyrins were 

similar in both groups. Significantly decreased plasma levels of reduced gluL.Hhione (GSH). cysteine. and 
sulfate were observed among study participants relative to controls. In contrast, swdy participants had 

significantly increased plasma oxidized glutathione (GSSG) relative to controls. Mercury intoxication­
associated urinary porphyrins were significantly correlated with increasing CARS scores and GSSG levels. 

whereas other urinary porphyrins did nor show these relationships. The urinary porphyrin and CARS score 
correlations observed among study participants suggest th,1l mercury intoxication is signific.1ntly associated 

with autistic symptoms. The transsulfuralion abnormalities observed among swdy participants indicate that 
mercury intoxication was associated with increased oxidative stress and decreased detoxification capacity. 

l!:l 2008 Elsevier B.V. All rights reserved. 

Mothers receiving thimerosal containing Rho(D) immune 

globulin injections while pregnant because they had Rh 

negative blood type had a significantly higher rate of children 

who developed autism. Overall, twice as much autism was 

seen in children exposed to thimerosal prenatally when 

compared to a control group of children who had no 

prenatal exposure to thimerosal. 
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Abstract 

Background: Autism spectrum disorder (ASD), tic disorder (TD), and hyperkinetic syndrome of childhood (attention deficit 
disorder [ADD]/attention deficit hyperactivity disorder [ADHD]) are disorders recently defined as abnormal connectivity 
spectrum disorders (ACSDs) because they show a similar pattern of abnormal brain connectivity. This study examines whether 
these disorders are associated with exposure to thimerosal, a mercury (Hg)-based preservative. 

Methods: A hypothesis testing case-control study evaluated the Vaccine Safety Datalink for the potential dose-dependent odds 
ratios (ORs) for diagnoses of ASD, TD, and ADD/ADHD compared to controls, following exposure to Hg from thimerosal­
containing Haemophilus influenzae type b vaccines administrated within the first 15 months of life. Febrile seizures, cerebral 
degeneration, and unspecified disorders of metabolism, which are not biologically plausibly linked to thimerosal, were examined 
as control outcomes. 

Results: On a per 25 µg Hg basis, cases diagnosed with ASD (OR = 1.493), TD (OR = 1.428), or ADD/ADHD (OR= 1.503) 
were significantly (P < .00 I) more likely than controls to have received increased Hg exposure. Similar relationships were 
observed when separated by gender. Cases diagnosed with control outcomes were no more likely than controls to have received 
increased Hg exposure. 

Conclusion: The results suggest that Hg exposure from thimerosal is significantly associated with the ACSDs of ASD, TD. and 
ADD/ADHD. 

Keywords 

Asperger, autism, ethylmercury, PDD-NOS, thimerosal, Tourette, ADD/ADHD, Mercury 

Introduction 

Autism spectrum disorder (ASD), tic disorder (TD), and 

hyperkinetic syndrome of childhood (also !mown as atten-

It has also been hypothesized that the etiological basis of 

ACSDs is plausib ly related to neuronal insult (eg, 
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HEPATITIS 8 VACCINATION OF MALE NEONATES AND AUTISM DIAGNOSIS, 

NHIS 1997-2002 
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Universal hepatitis B vaccination was recommended for U.S. newborns in 1991; however, 
safety findings are mixed. The association between hepatitis B vaccination of male neonates 
and parental report of autism diagnosis was determined. This cross-sectional study used 
weighted probability samples obtained from National Health Interview Survey 1997-2002 
data sets. Vaccination status was determined from the vaccination record. Logistic regres­
sion was used to estimate the odds for autism diagnosis associated with neonatal hepatitis B 
vaccination among boys age 3-17 years, born before 1999, adjusted for race, maternal edu­
cation, and two-parent household. Boys vaccinated as neonates had threefold greater odds 
for autism diagnosis compared to boys never vaccinated or vaccinated after the first month 
of life. Non-Hispanic white boys were 64% less likely to have autism diagnosis relative to 
nonwhite boys. Findings suggest that U.S. male neonates vaccinated with the hepatitis B vac­
cine 1nior to 1999 (from vaccination record) had a threefold higher risk for parental report. of 
autism diagnosis compared lo boys not vaccinated as neonates during that same time period. 
Nonwhite boys bore a greater risk. 

Universal newborn immunization with the 
hepatitis B vaccination was recommended 
in 1991 (CDC , 1991). A recent narrative 
review concluded that hepatitis B vaccines 
available since 1982 are safe and effective 
(Demirjian & Levy, 2009); however, safely 
findings from individual studies are mixed. 
In Vaccine Safety Datalink studies , Lewis et al. 
(2001) reported no evidence of a significant 
association between vaccination at birth and 
fever or neurological adverse events, Naleway 
et al. (2009) found an elevated althou h 

reported no association between autism and 
vaccination with the hepatitis B vaccination 
during the first month of life. Additionally, 
Marques et al. (2007) found no association 
between time of hepatitis B vaccination, i.e. , 
within 24 hrs versus 2-4 days postnatally, and 
neurodevelopment delays at 6 months of age. 
In contrast, increased risk for central nervous 
system inflammatory demyelination in child­
hood were associated wid1 hepatitis B vaccina­
tion (Mikaeloff et al., 2009). Further, hepatitis 
B vaccination has been associated with acute 

The study authors investigateu Ult! l'JdllUfldl nedlUI

Inventory Survey {a very large national database) and 

found that boys receiving the full Hepatitis B series were 3 

times as likely to receive an autism diagnosis as compared 

to those not receiving any HepB vaccine {a statistically 

. significant finding). Non-white boys were found to have a 

significantly worse outcome after Hep B vaccination.c 
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Abstract Thimerosal is an organic mercwy (Hg)-conta.ining 

compound ( 49.55 % Hg by weight) historically added to many 

multi-dose vials of vaccine as a preservative. A hypotJ1esis 

testing case-control study evaluated automated medical re­

cords in the Vaccine Safety Datalink (VSD) for organic Hg 

e:xposure from Th.imerosal in Haemophilus i11jluenzae type b 

(H.ib)-containing vaccines administered at specific 6mes with­

in the first 15 months of life among subjects diagnosed with 

pervasive developmental disorder (PDD) (11=534) in compar­

ison to controls. The generally accepted biologically non­

plausible linkage between Thimerosal exposure and subse­

quent diagnosis offebrile seizure (11= 5886) was examined as 

a control outcome. Cases diagnosed with PDD received sig­

nificantly more organic Hg within the first 6 months of life 

(odds ratio (OR)=l.97,p<0.001) and fast 15 montl1s of life 

(OR= 3.94, p<0.0001) than controls, whereas cases diag­

nosed with febrile seizure were no more l ikely than conu·ols 

to have received increased organic Hg. On a per microgram of 

organic Hg basis, cases diagnosed wiili a PDD in comparison 

to controls were at significantly greater odds (OR= 1.0197, 

p<0.000 I) of receiving increasing organic Hg exposure with­

in the first 15 months of life, whereas cases diagnosed febrile 

seizure were no more likely than controls (OR =0.999, 

p>0.20) to have received increasing organic Hg exposure

witilin the first 15 months of life. Routine chi ldhood

vaccina6on is an important public health tool to reduce tile 

morbidity and m011ality associated witil infec6ous diseases, 

but the present study provides new epidemiological evidence 

of a significant relationship between increasing organic Hg 

exposw·e from Thimerosal-containi.ng vaccines and tJie sub­

sequent risk of PDD diagnosis in males and females. 

Keywords Autism • Ethylmercwy • Mert.hiolate • 

Thimerosal · Thiomersal · Vaccine 

Introduction 

Thimerosal is an organic mercwy Q-lg)-contai.tm1g compow1d 

(49.55 % Hg by weight) historically added to many multi­

dose vials of vaccine as a preservative since the 1930s [1). 

Thimerosal is i.tlitially metabolized i.t1to ethyl-Hg compounds 

and thiosalicylate and rapidly bi.t1ds onto tJ1iol groups found 

on many proteins in human blood [2]. It is then actively 

transpo1ted across tJ1e blood brain barrier, including by ilie 

L-type neutral amino acid canier transpo1t (LAT) system, into

human neuronal cells [3, 4], where it significantly accumu­

lates and persists for many months followi.t1g exposw·e and

alters numbers of neurons in tile dentate gyrus of the hippo­

campus and thalamus [5, 6] .
..,..,_,._......,,.,�J.lC:-J-�gie �'-------------""'- 008 �n...ecofoplc.;aLJ�i,:tb c.oboi:t..,a.<:..�e.<:..<ane,o of..JJ,imer-
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This study evaluated the hypothesis that the 1999 recommendation by the American Academy of Pediatrics 

(AAP) and US Public Health Service (PHS) to reduce exposure to mercury (Hg) from Thimerosal in US vaccines 

would be associated with a reduction in the long-term risk of being diagnosed with autism. 

A two-phase assessment utilizing a case (n= 73) -control (n=ll,783) study in the Vaccine Adverse Event Reporting 

System (VAERS) database (for hypothesis generating) and a more rigorous, independent matched case (n=4-0) 

-control (n=4-0) study (hypothesis testing) was undertaken.

Analysis of the VAERS database using logistic regression revealed that the odds ratio (OR) for being an autism

case in the VAERS database significantly decreased with a more recent year of vaccination in comparison to

controls (OR=0.65) from 1998 to 2003. Sex-separated analyses revealed similar significant effects for males

(OR=0.62) and females (OR=0.71). Analyses of the matched case-control data revealed, using the t-test statis­

tic, that the mean date of birth among cases diagnosed with an autism spectrum disorder (ASD) (2000.5± 1.2)

was significantly more in the past than in controls (2001.1± 1.3). Logistic regression also revealed that the OR

for being diagnosed with ASD significantly decreased with a more recent date of birth in comparison to con­

trols (OR=0.67) from 1998-2003.

This study reveals that the risk of autism during from the latel990s to early 2000s in the US significantly de­

creased with reductions in Hg exposure from Thimerosal-containing childhood vaccines, but future studies 

should examine this phenomenon in other US populations. Vaccine programs have significantly reduced the 

morbidity and mortality associated with infectious disease, but Thimerosal should be removed from all vaccines. 

Autistic Disorder• Child Devetopment Disorders, Pervasive• Ethylmercury Compounds• Thimerosal 
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In this study, the VAERS database was examined for children born 

between 1998 and 2003. This period of time corresponds to a 

decrease in overall thimerosal exposure to infants in the U.S. due to 

the phase out of its use in the hepatitis 8, Hib and DTaP/DTP vaccines. 

Over this time period, there was a statistically significant decline in 

autism reporting and the average year of birth among cases was 

eal'ilier than that for non-autistic controls. 
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Abstract: Mercury (Hg) exposure in human infants and fetuses has long been known to be significantly 
associated with neurodevelopmental disorders (NDs). Thjmerosal (49.55% Hg by weight) is an ethyl-Hg 
containmg compound added to many childhood vaccines as a preservative. A hypothesis testing case-control 
study was undertaken in the Vaccine Adverse Event Reporting System (V AERS) database (updated through 
September 2013) by examining 5,591 adverse event reports entered following Thimerosal-preserved 
Diphtheria-Tetanus-acellular-Pertussis (DTaP) (Tripedia ™, Sanofi) adrn inistered from 1997-1999 (exposed) 
and following Thimerosal-reduced DTaP (Tripedia1

'M, Sanofi) administered from 2004-2006 (unexposed). 
Cases were defined as individuals with adverse event reports with the outcomes of autism, speech disorder, 
mental retardation, or ND (at least of one these aforementioned specific outcomes being mentioned in the 
adverse event report). Controls were defined as individuals with adverse event reports without any mention of 
the specific case outcomes examined. Cases reported with the outcomes of autism (odds ratio = 7.67, p < 
0.0001), speech disorders (odds ratio = 3.49, p < 0.02), mental retardation (odds ratio = 8.73, p < 0.0005), or 
ND (odds ratio = 4.82, p < 0.0001) were significantly more likely than controls to have received Thimerosal­
preserved DTaP vaccine (exposed) in comparison to Thimerosal-reduced DTaP vaccine (unexposed). Though 
routine childhood vaccination is considered an important public health tool to reduce the morbidity and 
mortality associated with certain infectious iliseases, trus study supports a significant relationsrup between 
increased organic-Hg exposure from Thimerosal-preserved childhood vaccines and the child's subsequent risk. 
of a ND diagnosis. 

This study involves a comparison of autism reports derived from 

the Vaccine Adverse Event Reporting System (VAERS), a federally 

supported surveillance program which compares data obtained 

from thimerosal-containing versus thimerosal free DTaP 

formulations. The investigators reported a relative risk of 7.67 

(667% increase) for autism when children were exposed to 

thimerosal via the DTaP vaccine to those who received the 

thimerosal free formulation. 
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AN EVALUATION OF THE EFFECTS OF THIMEROSAL 

ON NEURODEVELOPMENTAL DISORDERS REPORTED 

FOLLOWING DTP AND Hib VACCINES IN COMPARISON 

TO DTPH VACCINE IN THE UNITED STATES 
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•

2
, Mark R. Geier

1MedCon, Inc., Silver Spring, Maryland 
2Graduate Student, Department of Biochemistry, George Washington
University, Washington, DC 
3The Genetic Centers of America, Silver Spring, Maryland, USA 

Thimerosa/ is an ethylrnercury (49.55% mercury by weight) preservative historically added to 
some vaccines. Toxicokinetic studies showed children in the United States received doses of 
mel'O.lry from Thimerosal-rontaining vaccines (TCVs) in excess of safety guidelines. In the United 
States during the 19905, diphtheria-tetanus-pertussis (DTP) and Haemophilus influenzae 
type b (Hib) vaccines (maximally, 50 ,.g mercury per joint administration) and diphtheria­
tetanus-pertussis-Haemophilus innuenzae type b (DTPH) vaccines (25 ,.g mercury per admin­
istration) were given to children in the same childhood vaccination schedule at 2, 4, 6, and 
15-18 mo, so that children receiving DTP and Hib vacdnes may have maximally received an 
additional 100 ,.g more mercury exposure from TCVs than children administered DTPH 
vaccines. A case-control epidemiological study of neurodevelopmental disorders (NDs) reported 
to the Vaccine Adverse Event Reporting System (VAERS) (on/ine public access version; updated 
31 August 2004) following administration of DTP vaccines in comparison DTPH vaccines man­
ufactured by Lederle Laboratories (Pear/ River, NY) from 1994 through 1998 was undertaken. 
Significantly increased odds ratios for autism, speech disorders, mental retardation, infantile 
spasms, and thinking abnormalities reported to VAERS were found following DTP vaccines in 
comparison to DTPH vacdnes with minimal bias or systematic error. Additional ND research 
should be undertaken in the rontext of evaluating mel'O.lry--associated exposures, especially since 
in 2005 the Institute of Medicine issued a report calling into question handling of vaccine safety
data by the National Immunization Program of the Centers for Disease Control and Prevention. 

Thimerosal, an ethylmercurial preservative (49.55% mercury by weight) 
historically added to many vaccines, may have represented a significant source 
of mercury exposure in susceptible children (Ball et al., 2001 ). Thimerosal is 
still routinely added to required vaccines administered to U.S. infants (e.g., for 
influenza), and the Institute of Medicine (2004) of the U.S. National Academy 

Received 4 May 2005; accepted 14 July 2005. 
We thank Lisa Sykes for her help in revising and editing our artide. 



l'--
0 
0 
N 

Q) 
C 
:::J 
--, 
co 

c 

c 
0 

0 

t.i 
0 

I 
0 
0 
Cl) 
CD 
l:!:!., 
>­
CD 
-0 
Q) 

-0 
co 
_Q 
C 

3 
0 
0 

Thl Journal of Maiemal-Fer.al and Neonar.al Medicine, May 2007; 20(5): 385-390 informa 
healthcare 

A prospective study of thimerosal-containing Rho(D)-immune globulin 

administration as a risk factor for autistic disorders 
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Abstract 

Backgro1111d. This srudy evaluated the relationship between prenatal mercury exposure from thimerosal (49.55% mercury 
by weight)-containing Rho(D)-immune globulins (TCRs) and autism spec.1.rum disorders (ASDs). 
Me1hods. The Institutional Review Board of the Institute for Chronic Illnesses approved the present study. A total of 53 
consecutive non-Jewish Caucasian patients with ASDs (Diag110s1ic and suuisiica/ 111a1111al of memal disorders, fourrh ed. - DSM 
£V) bom between 1987 and 2001 who presented to the Genetic Centers of America for outpatient genetic/developmental 
evaluations were prospectively collected from June 1, 2005 through March 31, 2006. Imaging and laboratory testing were 
conducted on each patient to rule out other causal factors for their ASDs. As rnce-marchcd controls, d1e frequency of Rh 
negativity was derennined from 926 non-Jewish Caucasian pregnant women who had presented for outpatient prenatal 
genetics care to d1e Genetic Centers of Ame1;ca between 1980 and 1989. 
ResullS. Children wid1 ASDs (28.30%) were significamly more likely (odds ratio 2.35, 95% confidence interval 1.17-4.52, 
p < 0.0 I) to have Rh-negative mod1ers than conrrols (14.36%). Each ASD patient's mod1er was dete1mined to have been 
administered a TCR dudng her pregnancy. 
Co11c/11sio11. The results provide insights into d1e potential role prenatal mercury exposure may piny in some children wid1 ASDs. 

Keywords: Development.al delay, echylmercwy, rhogam, thimerosal, r.hiomersal 

Introduction 

disorders (ASDs) are neurodeve-

similar to traits defining or associated with autistic 
disorders, and that these similarities extend to 
neuroanatomy, neurotransmitters, and biochemistry 

(4-7]. 



ELSEVIER Journal of the Neurological Sciences 271 (2008) 110- 118 

Jou nu I of th, 

Neurological 
Sciences 

www.el scvier.convlocate/jns 

Thimerosal exposure in infants and neurodevelopmental disorders: 

An assessment of cmnputerized medical records in the 

Vaccine Safety Datalink 
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The sn1dy evaluated possible associations between neurodevelopmental disorders (NDs) and exposure to mercury 0-lg) from Tbimerosal­
containing vaccines (TCVs) by examining the automated Vaccine Safety Dntalink (VSD). A total of278,624 subjects were identified in birth 
cohorts from 1990 1996 tliat bad received their first oral polio vaccination by 3 months of age in the VSD. The birth cohort prevalence rate 
of medically diagnosed 1.ntemational Classification of Disease, 9th revision (ICD-9) specific NDs and control outcomes were calculated. 
Exposures to Hg from TCVs were calculated by bitth cohort for specific exposure windows from birtli-7 months and birth-13 months of age. 
Poisson regression analysis was used to model the association between the prevalence of outcomes and Hg closes from TCVs. Consistent 
significantly increased rate ratios were observed for autism, autism spectrum disorders, tics, attention deficit disorder, and emotional 
disturbances with Hg exposure from TCVs. By contrast, none of the control outcomes had significantly increased rate ratios witli Hg 
exposure from TCVs. Routine childhood vacciuation should be continued to help reduce tl1e morbidity and mortality associated witli 
infectious diseases, but efforts should be undertaken to remove Hg from vaccines. Additional studies should be conducted to furtl1er evaluate 
the relationship between Hg exposure and NDs. 
© 2008 Elsevier B.Y. All rights reserved. 

Keywords: ADD; ADHD a,tistic d isorder; ASD; Ethylmcrcury; Merth iolate; Thiomersal 

1. Introduction

ln the last few decades, vaccines-one of the greatest 

breakthroughs in health sciences-have helped to accom-

plish stTi.king reductions of infection and disease worldwide 

[I). From the 1930s through the early 2000s, many routinely 

administered chjldhood vaccines in the United States 

contained Thimerosal [2]. Thimerosal is an orgaiuc mer­

cury-containmg compound that is 49.55% mercury (Hg) by 

___________ 
A

_
11
_
en
_
1
_
io
_
n

_
D

_
efi

_
,c
_
i
_
1 
_
D

_
i

_
so
_
rd

_
er

_
; 
_

AD
_

H
_
o

_
, 

_
A
_
11
_
ei
_
1t
_
io

_
n 
___ w

_
e...,ight, and initial! metabolized to eth lmercmy com-



#hiiM•M 

Autism Prevalence Trends Over Time in Denmark 

Changes in Prevalence and Age at Diagnosis 

Erih T. Pamer, PhD; Diana E. Schendel, PhD; Poul Thorsen, PhD 

Oblectlve: To examine the effect of changing age at 
diagnosis on the diagnosed prevalence of autism among 
different birth cohorts. 

Design: Population-based cohort study. 

Setting: Children were identified in the Danish Medi­
cal Birth Registry and psychiatric outcomes were ob­
tained via linkage with the Danish National Psychiatric 
Register. 

Participants: All children born in Denmark from Janu­
ary 1, 1994. through December 31, 1999 (N=407 458). 

Main Outcome Measures: The age-specific preva­
lence, hazard ratio, and relative risk by age. 

Results: Statistically significant shifts in age at diagno­
sis were observed for autism spectrum disorder; chil­
dren diagnosed before age 9 years in the cohorts born 
between January 1, 1994, and December 31. 1995, be­
tween January 1, 1996, and December 3 l, 1997, and be-

tween January 1, 1998, and December 31, 1999, were on 
average diagnosed at ages 5.9 (95% confidence interval 
I Cl], 5.8-6.0), 5.8 (95% CI, 5. 7-5.9), and 5.3 (95% Cl, 
5.2-5.4) years, respectively. The relative risk comparing 
the 1996-1997 birth cohort with the 1994-1995 birth co­
hort at age 3 years was 1.20 (95% Cl, 0.86-1.67), which 
decreased to 1.10 (95% CI, 1.00-1.20) at age 11 years. 
Similarly, the relative risk comparing the 1998-1999 birth 
cohort with the 1994-1995 birth cohort at age 3 years 
was 1.69 (95% CI, 1.24-2.31), which decreased to 1.23 
(95% Cl, 1.11-1.37) at age 11 years. Similar results were 
observed for childhood autism. 

Conclusions: Shifts in age at diagnosis inflated the ob­
served prevalence of autism in young children in the more 
recent cohorts compared with the oldest cohort. This 
study supports the argument that the apparent increase 
in autism in recent years is at least in part attributable to 
decreases in the age at diagnosis over time. 

Arch Pedialr Adolesc Med. 2008;162(12): 1150-1156 

A 
RECENT REVIEW OF THE EPI- is increasing and that the increase may be 
demiologyof autism docu- due to adverse exposures such as child-
mented the large number hood vaccines. 7 

of studies that have shown The increase in the prevalence of re-
an increase in the age- ported cases may be caused by many fac-

specilkprevalence of reportedautismcases tors such as heightened public aware-
Author Affil iations: in the last 2 decades.1 Once considered ness, changes in referral pattern, changes 
Deparone nt of Biostatistics rare, the current prevalence estimates for in diagnostic criteria. case identification, 
(Dr Pame r) and North Atlantic all autism spectrum disorders of about 6 or reporting methods. In the few studies 
Neuro Epidem iology Alliance s, cases per 1000 children indicate that au- that have investigated the effect of these 
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