FROM PRECONCEPTION
TO INFANCY:

ENVIRONMENTAL AND
NUTRITIONAL STRATEGIES
FOR LOWERING THE
RISK OF AUTISM

BY DAVID BERGER, MD, FAAP

INTRODUCTION

Autism spectrum disorders (ASDs) represent a cluster of neurobchavioral-
dcvclopmcntal conditions characterized by varied levels of impairment in
communication, behaviors, social interactions, and sensory integration. To date,
no singlc medical hypothcsis has adcquatcly cxplaincd the increasing prcvalcncc
of ASDsaswell as the wide range and intensity of symptoms. Thercisa growing
belief in the medical world that ASDs have both genetic and environmental
tl'iggcrs, and there is growing interest in how the environment (both internal
and external to the body) interacts with the genetic code as well as the various
body organs to produce symproms of ASDs.

Ataglancc,itis obviousthat ASDs cannot havcapurclygcnctic cause. Thereare
multiplc documented cases of identical ewins where one child is scvcrcly affected
by autism, while the other twin is ncurotypical and indistinguishablc from his or
her peers. [ have seen identical twins where one child received multiplc coursces
of antibiotics while the other did not, and the antibiotic»cxposcd child (but not
the uncxposcd twin) is now on the autism spectrum. [ have also seen identical
twins where one child received vaccines in accordance with the recommended
schedule and subscqucntly dcvclopcd signs of bcing on the autism spectrum,
while the other twin did not reccive carly infant vaccines at 2 or 4 months of age
due to illness at time of chcck»up and remained unaffected by autism. On the
other hand, genetics play some role. It is well known that there is an increased

prcvalcncc not only of ASDs bur also ofallcrgics, asthma, and autoimmune and
hypcrinﬂammatory conditions in children for whom there is a l‘hmily history of
such conditions. Families with such histories may be particularly interested in
strategics to prevent these conditions in their future children.

The purpose of this review article is to cxplorc how environmental exposures
and nutritional factors may p]ay arole in the dcvclopmcnt of ASDs in children.
This implics that there are also certain precautions and steps that may be taken
to minimize the risk ofhaving achild who dcvclops an ASD (and other chronic/
disablingmcdicalconditions).Thcscmcasurcsincludcavoidanccofcnvironmcntal
exposures and implcmcntation of nutritional testing and optimizcd nutrition.
Since | bcgan using these strategics 10 years ago with families, to the best of
my l<nowlcdgc, not a singlc child born into my medical practice has gone on to
dcvclop an ASD. Furthermore, of the more than 500 patients who joincd my
practice at birch, none have dcvclopcd diabetes, just one has dcvclopcd asthma,
and only one family (of 3 children) has developed recurring car infections.

Some of the recommendations listed below are not spcciﬁc to and may have
never been studied in relation to ASD. However, strategics intended to decrease
antibiotic exposure, Candida dcvclopmcnt, and the incidence of allcrgics,
asthma, and autoimmune diseases lil(cly are relevant to lowcring the incidence
of autism as are strategics to increase cognitive dcvclopmcnt and optimize

nutrition.

There is a growing beliet in the medical world that ASDs have both genetic and
environmental triggers, and there is growing interest in how the environment (both
internal and external to the body) interacts with the genetic code as well as the
various body organs to producc symptoms of ASD:s.
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PRECONCEPTION AND PREGNANCY

Many families of ASD children have asked me throughout the years if there are
things that thcy could do even prior to conception to decrease the likelihood
of having another child develop an ASD. Few formal studies have looked into
this issue, and with so many different variables in piay, itwould be very difhicult to
pcrform good rescarch on this. Nonetheless, the approach [ have taken over the
past 10 ycarsseemsto besuccessful. Thave nothad anysubscqucntsibiings dcvciop
an ASD, aithough the incidence in sibiings has otherwise been documented to
be high (closeto 1inS)" when comparcdwith 1in 91 forthe gcncrai popuiation.2
Most of the concepts that [ take into account when cvaiuating and treating a
woman prior to conceptionare similar forwomen who are pregnant. Factors that
[ consider both prcconccptionaiiy and prcnataiiy are summarized in Table I and
described in greater detail in the rest of the article.

Table 1.
Preconceptional and prenatal
considerations in autism prevention

Concept Examples

Genetics Genetic mutations
Methylation/transsulfuration pathway
Maternal single nucleotide
polymorphisms (SNPs)

Cellular environment Maternal nutrition

Toxic exposures |(i.e., bisphenol A)
Nutrition-related Celiac disease

Gluten and casein opioid peptides
Maternal allergies

Candida
Clostridia

Intestinal flora

Heavy metals Mercury (thimerosal, amalgams, and

environmental)

lead

Thyroid health Hypothyroidism

Thyroid autoantibodies

Vitamin D

lron

Nutrients

Folate
Calcium
Omega-3 fatty acids

GENETIC FACTORS

Aithough there are genetic abnormalities that have been associated with ASD, no
genes have been identified that are present in even close to a majority of children
with ASD (and most of these gene tests are not commcrciaiiy available). For

cxampic, the abnormal gene sequence found between the cadherin 9and 10 protein
on chromosome 5, which was widely rcportcd in 2009, was only present in 15% of
children with ASD.? Fragile X is present in about 2% of children with autism.**
While this incidence of fragile X in ASD children is significancly higher than the
1in 4000 males who carry the full fragiic X mutation and the 1in 10002000 who
carry the prcmutations,(’ it seill represents a very small percentage of children with
autism.

Genes involved with mcthyiation and transsulfuration (see Figurc 1), the
pathway thatbreaks down homocystcinc and produccs giutathionc, may contribute
toautism. Genes code for various enzymecs, and these genes and enzymes often have
the same name. Cystathionine B-synthase (CBS) is the enzyme that metabolizes
homocystcinc to cystathionc, and methionine synthasc (MS) is the enzyme that
converts homocysteine back to methionine. CBS and MS genes may play a role in
the abnormal biochcmistry that can be observedin ASD, aithough most labs do not
run these tests. MTHFR (methylenctetrahydrofolate reductase), the enzyme that
converts 5,lO-mcthyicnctctrahydroioiatc to 5-mcthyitctrahydrofoiatc (a substrate
in the homocystcinc—to-mcthioninc mcthyiation reaction), is commcrciaiiy
available at most labs. As abnormal nucleotide scquences have been associated
with fetal miscarria,gcz8 and cardiovascular disease,”'® MTHFR has become a
particulariy useful test.

The biochemical abnormalities that can occur due to these atypicai genes
may be at least partiaily overcome with the use of mcthylcobalamin (M-B12) and
activated folate (folinic acid or L-mcthyifoiatc)." Supporting the mcthyiation/
transsulfuration pathway with proper B vitamin suppicmcntation may be
particuiariy important for a mother of a child with ASD as parents of children
with autism have often been found to have similar abnormal biochemical markers
to those of the children.'? Intcrcstingly, one study found that mothers of children
with autism were less iikciy than those of typicaiiy dcvcioping children to report
having taken prcnatai vitamins during the 3 months before pregnancy or the first
month of prcgnancy.” Signiﬁcant interaction effects were observed for maternal
MTHER 677 TT, CBS 15234715 GT + TT, and child COMT 472 AA genotypes.
Children were 4.5 times more iii(ciy to be diagnoscd with autism if their mothers
had the homozygous MTHFR C677T single nucleotide polymorphism (SNP)
(SNPs are DNA sequence variations) and 7 times more likely with the COMT
SNP.® Because of the greater risk for autism when mothers did not report taking
prcnatai vitamins, the authors suggest that the B vitamin component of prcnatai
vitamins may protect against fetal brain dcvciopmcnt deficits.

Although vitamins for pregnancy are referred to as “prcnatai,” for an optimai
pregnancy [ propose the use of“prcconccptional” vitamins, a product still under
dcvciopmcnt. While waiting for a prcconccptionai product to become available,
I suggest that women start taking prcnatai vitamins prior to getting pregnant
to ensure that adcquatc nutrition is providcd from the moment of conception.
A rcccntiy identified concern about multivicamins, in gcncrai, however, is the
possibiiity that chromium, an essential mineral, could be presentin its carcinogenic
chromium VI (hexavalent chromium) form.'® Unfortunatcly, most manufacturers
do not test for the different forms of chromium to make sure that the hexavalent
form is not present. I would, therefore, ask the manufacturer ii.thcy are testing for
and rejecting hexavalent chromium and oniy use companies that do this.

EPIGENETICS AND THE CELLULAR ENVIRONMENT

An emerging hypothcsis for potcntiai causes of ASDs is related to cpigenctics.
An cpigenctic trait is a stabiy heritable phcnotypc rcsuiting from changcs ina
chromosome without alterations in the DNA scqucncc."’ The environment

within ti]C CC” can ’JH:CCE thC way that gCHCS are cxprcsscd. An CXEIITIP]C ofthis

Aithough there are genetic abnormalities that have been associated with ASD, no genes
have been identified that are present in even close to a maj ority of children with ASD.
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Figure 1.
Methylation/transsulfuration pathway
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Ultimately, epigenetics may be the map that cxplains how the body and its environment
interact in a manner that prevents or causes discase.

is found in PraderWilli and Angclman syndromcs, where there is abnormal
imprinting of the ubiquitin protein ligase E3A (UBE3A) gcncr17 In fragile X
syndromc, the cpigenctic cffects resultina CGG-rcpcat expansion that triggers
hypermethylation and silcncing of the FMRI1 gcnc.'s I expect that in coming
years, rescarch will reveal spcciﬁc alterations in the cellular environment that
lead to these cpigenctic changcs. Ultimatcly, cpigenctics may be the map that
cxplains how the body and its environment interact in a manner that prevents
or causes discase. While this is bcing ﬁgurcd out, we alrcady know cnougb to
minimize toxic exposures and enhance maternal nutrition to give cells an
optimal environment in which to dcvclop and rcproduccr

NUTRITIONAL ISSUES

Certain laboratory tests that can be run onawoman prcconccptionally or during
pregnancy may be bclpful in providing the information needed to support an
optimal tetal environment. [ often run a celiac pancl because untreated celiac
disease can cause nutritional dcﬁcicncy.19 And, altbougb not well studied in
humans, mammalian studies have suggcstcd that celiac disease could increase
intestinal pcrmcability (lcaky gut), which could, in turn, permit glutcn»bascd
opioid pcptidcs and other toxins to gainaccess to the maternal bloodstream29-21
and, thus, the fetus. In addition to testing for celiac discase, I often also test for
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the presence ofopioid pcptidcs derived from glutcn and casein. Justas we would
notwant to have morpbinc orother pharmacological opiates present during feral
dcvclopmcnt, I presume that opioids derived from foods containing these two
proteins could also havea negative effecton the dcvcloping fetus.

Circulating matcrnally derived antibodies may have a negative impact on
the future health of children. The intake of foods that a woman is allcrgic to
during pregnancy may increasc the risk ofallcrgy in the offspring.22 Tal(ing this
into account, pcrforming maternal lgE and lgG antibody testing for various
foods and avoiding those foods during pregnancy may bring an immunological
advantagc to the child later in life.

CANDIDA

As many families who have cxplorcd biomedical treatments for ASD have
discovered, controlling Candida (ycast) can signiﬁcantly reduce many of
the symptoms of autism. Unfortunatcly, most of the rescarch pcrformcd by
gastrocntcrologists has yet to support these clinical l:indings. Nonetheless,
cspccially for women who have a signiﬁcant bistory of frcqucnt antibiotic
CXpOSsure Or recurring yeast infections, I test for the presence of Candida species
using stool microscopic evaluations and cultures as well as the urine Organic
Acids Test. If the woman is not pregnant, [ often trear with systemic antifungal
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medications (fluconazole, ketoconazole, itraconazole, or terbinafine), probiotics,
and dictary control (low-carbohydrate diet or Specific Carbohydrate Diec™).

[ do not use most systemic antifungal thcrapics during the first two trimesters
ofa pregnancy. However, the oral form of the antifungal medications nystatin
and amphotcricin B are not absorbed into the bloodstream, meaning that both
can be considered safe to use orally at any point during pregnancy. Systcmic
amphotcricin Bis the antifungal medication that has been most studied during
pregnancy. It is in the FDA’ pregnancy risk category B (the second safest
category but only recommended for use during pregnancy when the benefie
outwcighs the risk), and there have been no reports of fetal abnormalities from
its use, even when administered intravcnously.23 Fluconazole is the most studied
azole antifungal medication during pregnancy; abnormal fetal dcvc]opmcnt
has been scen ac high doses (> 400 mg/day) but not at lower doses (150 mg).24
Because herbs that are used to treat Candida have not been studied, in gcncral, [
avoid these during pregnancy.

CLOSTRIDIA

Multiplc species of clostridia bacteria have been implicatcd in contributing
to symptoms of ASD. Elevated levels of a measurable clostridia metabolite,
HPHPA, have been found in some individuals with autism and schizophrenia;
use of a treatment appropriate for c]iminating clostridia (vancomycin) reduced
HPHPA levels and simultancously improved symptoms.25 Treatments for
clostridia that are safe to use during pregnancy include Sﬂ[f/]m‘omym boulardiiand
certain strains of lactobacillus. Vancomycin oral capsules are a FDA risk category

B pregnancy medication.

BISPHENOL A

Bisphcnol A (BPA) is used in many different products to harden p]astics. It also
can be found in or on tin can ]inings, dental scalants, and cash register receipts. Ieis
believed that BPA isan estrogen hormone disruptor, and there s mounting evidence
that cxposure during pregnancy may lead to negative outcomes. Prenatal BPA
exposure hasbeen linked to aggressionin 2 year olds? aswell as anxiety, dcprcssion,
and poor emotional controlin girls.27 Avoidance ofBPA-containing products is the
best strategy to minimize the impact of BPA ona fetus or young child.

HEAVY METALS

Heavy metals such as mercury and lead are well established to be toxic to fetuses
and young children, and all efforts should be made to minimize exposure in these
populationsr”’” Although thereis no consensus on what defines increased hcavy
metal exposure or toxicity, | recommend that a woman consider pcrforming a
singlc dose chelation challcngc with baseline urine metal testing prior to getting
pregnant to determine ifhcavy metals are present. If there is a signiﬁcant increasc
in hcavy metals Following this singlc dose, I would recommend that she consider
chelation thcrapywith the agent that brought about the increased metal excretion.
Chelation thcrapy should 7ot be used during pregnancy, however.

Vaccines that contain thimerosal (a mereury compound), such as certain flu
shots, should not be given to pregnant women. Consumption of fish that have
signiﬁcant mereury levels should also be avoided. (A list of the mercury levels in
commercial fish and shellfish is available at the US Food and Drug Administration
website.2%) Women found to have high levels ofmcrcury and who have amalgam
(50% mcrcury) ﬁllings should consider having the ﬁllings rcplaccd (Cxccpt during
prcgnancy), but this should only be done hy a dentist who is knowlcdgcablc and
cxpcricnccd in safe removal proccdurcs. Improper amalgam removal can lead to
increased mercury exposure. Living in close proximity to coal-fired power plants
also can increase exposure to mercury. An increased incidence of autism has
been associated with communities that have high levels ofmcrcury~rc1casing coal

31,32(

plants sce Figure 2).

HYPOTHYROIDISM

Tcsting for hypothyroidism is one of several other tests that I pcrform before and
during pregnancy, with correction of the abnormality ifprcscnt. Hypothyroidism
is a known cause of dcvclopmcntal dclay in children,®® and thyroid hormone
is also a growth factor for fetuses and young children.®* The prcvalcncc of
hypothyroidism in pregnant women has been estimated at 5%, and thyroid
autoantibodies can be seenin 12% ofprcgnant women.*® My pcrsonal observation
is that the actual pereentages are highcr. Women with true hypothyroidism and
those with positive antibodies (cspccially those with consistcntly low basal body
temperacures under 97°F) should receive consideration for thyroid hormone
supplcmcntation and be closcly monitored during both pregnancy and lactation.

Observed rate of autism 1998 - 2000 by county of Texas
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with Texas Education Agency (TEA) districts
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Figure 2. Environmental mercury release and autism

On average, for each 1000 Ib of environmentaily released mereury, there was a 43% increase in the race of spccial education services and a 61% increase in the

Levels of total toxicity by Texas county for 2001
with top two deciles of Bayesian autism rates (1998-2001)
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VITAMIN D

Vitamin D has long been established to be essential for bone health, and emerging
evidence is showing its importance for proper immune dcvciopmcnti Children
born to women who are low in vitamin D have an increased incidence oFalicrgics
and severity of asthma®®and a greater incidence oftypc [ diabetes.®” The Vitamin
D Council has hypothcsizcd that vicamin D dcﬁcicncy may be contributing to
the increased incidence of autism.*® Most rcccntiy, in Pediatrics, Whitchouse et al.
demonstrated a link between maternal vitamin D insuﬁicicncy during pregnancy
and oﬁspring ianguagc impairment at 5 and 10 years ofagc. In the study, women
with 25-hydroxyvitamin D levels under 18 ng/ml were twice as likely to have a
child with ianguagc impairment when comparcd with those above 33 ng/mi
The Vitamin D Council recommends that pregnant women get their level of
25-hydroxyvitamin D (the storage form of vitamin D, also called calcidiol) above
50 ng/mi and suggests a dosc of 5000 1U of vitamin D3 a day for pregnant women

who cannot get their level checked.®?

IRON

Iron is an essential mineral not only for the production oﬂicmogiobin, but it also
may affecta pcrson’s cognitive function. While a low hcmoglobin level (anemia) is
oncindicator thata patient may be iron-deficient, alow blood ferritin level (<30 ng/
ml) is a betrer cariy indicator of low iron stores.*® Iron dcﬁcicncy without anemia

aM

has been associated with autism, attcntion»dcﬁcit/hypcractivity disorder

(ADHD),42 and lower math scores in children.® Corrccting non-anemic iron

dcﬁcicncy has been shown to correct verbal icarning and mcmory‘” as well as
symptoms of ADHD.?*

During pregnancy, a hemoglobin level under 105-11.0 g/dl (depending on
trimester) is considered anemia. When I document that a woman has alow ferritin
level, T ery to correct the level to above 50 ng/mi.“0 During pregnancy, 40 mg
of elemental iron per day is usuaiiy sufhicient to prevent iron dcﬁcicncy,“ and
doses of between 60-120 mg are recommended if there is aircady iron dcﬁcicncy
prcscnti“ Some forms of iron can cause intestinal discomfort and constipation,
cspccialiy during pregnancy. [ find thatiron in the ferrous bisgiycinatc chelate form
is best tolerated by the Gl tractand has very good absorptioni [ron absorption can
be enhanced if taken at the same time as vicamin C but should be taken away from
thyroid hormone supplcmcntation. [ have also found that using a cast iron skillet
for pan Frying and sautcing can increasc food’siron content.

FOLATE

Folate is known to be essential for fetal brain dcvciopmcnt. Folate dcﬁcicncy has
been associated with spina bifida and other neural tube defects. All pregnant
women should geta minimum of 400 mcg of folic acid daiiy. However, because
women who have the abnormal M7THFR gene sequence may not be able to
ci‘iicicntiy compictc the conversion of folic acid to mcthylfoiatc, tiicy may have
issucs iftal(ing oniy folic acid. In such cases, I recommend that women not take
folic acid but rather I.»mcthyifoiatc or folinic acid or possibly a combination of
both. These two forms bypass the fauley MTHER enzyme and provide the fetus
with activated folate.

Another potcntiai compiication of fauity folic acid metabolism is cerebral
folate dcﬁcicncy (CFD) and the presence of cerebral folate recepeor antibodies.
CFD  has been associated with low-functioning autism, mitochondrial
discase or dysFunction, Rete syndromc, cpiicpsy or seizures, and an abnormal
clcctrocnccphaiogram.47 While this disorder is not somcthing that [ routincly
check forinall preconception or pregnant women, testing forthe presence offolate

receptor 1 antibodies may beindicated if thereisa signiﬁcant famiiy history ofany
of the above conditions. If CFD is identified, folic acid should be stoppcd and high
doses of activated folate (i.c., folinic acid or L-mcthyifoiatc) taken, working up to
25 mg twicea ciay.47

ADDITIONAL CONSIDERATIONS DURING PREGNANCY
chond folate, iron, and vitamin D, there are two additional nutrienes (calcium and
omega-3 Fatty acids) that [ focus on with pregnant women to ensure that there are
no deficiencies.

CALCIUM

Adcquatc calcium intake is essential for bone growth and iong-tcrm healch.
A pregnant woman should take between 1000-1200 mg daily. If a woman is
avoiding7 ciairy, this may be difhicult to accompiish through the diet, and calcium
suppicmcntation may be needed. As lead has rcccntiy been found to be presentin
some calcium supplcmcnts, it is essential to use supplcmcnts from manufacturers
who are testing for lead and rejecting calcium raw materials that have increased
amounts of lead. (This means Vcrifying that the manufacturer is screening forlead
in the raw material orin each batch produccd.) When taking7 calcium suppicmcnts,
I suggest that women also take magnesiumina 2:1 ratio of calcium to magnesium.

OMEGA-3 FATTY ACIDS

Omcga-,’) Fatty acids are essential for brain and cardiovascular dcvciopmcnt and
growth. The DHA form ofomcga—S Fatty acid (available in certain sea aigac and
other marine sources but not piant—bascd sources of omega-3 fatty acids) is the
one thatisbest utilized by the dcvcioping brain. Itis recommended that pregnant
and lactating women take at least 300 mg per day of DHA,*® and some studies
have suggcstcd that signiﬁcantiy highcr doses may be even more beneficial.
Children of mothers who took 3.3 grams of combined EPA and DHA during
pregnancy demonstrated greater hand—cyc coordination,*® and children of
mothers who took about 2 grams of combined EPA/DHA (as 2 teaspoons of
codliver oil) had increased mental proccssing.50 Fish oil suppicmcntation during
pregnancy hasalso been associated wich lower potcntia] for aiicrgics and possibiy

otherimmune-mediated discases. 352

BIRTH AND POSTNATAL CONSIDERATIONS
An increased pi’cvalcncc of autism has been identified in children born by both
emergency and clective cesarean section (C-scction).s3 Ieis iogica] to suspect
that when an emergency C-section is pcrformcd due to fetal distress, this stress
could be related to a lack of blood flow to the fetal brain that could lead to brain
injury with rcsuiting7 autism symptoms. Because the prcvaicncc of autism is also
highcr with clective C-sections, however, all efforts should be made to avoid
C-sections whenever possiblc. Aithough many women arc told that thcy need
to have a C-section if thcy had a previous C-section, the American Congrcss
of Obstetricians and Gynecologists (ACOG) recently declared, “Atcempting
a vaginai birth after cesarean (VBAC) is a safe and appropriate choice for most
women who have had a prior cesarcan dc]ivcry, including for some women who
have had two previous cesarcans. >

[ instruct parents that a baby is not considered past due until afeer 42 weceks.
There is no reason to artiﬁciaiiy rush the dciivcry ofa baby before the baby and
piaccnta indicate that it is time for dciivcry. Ifthereis any concern, an ultrasound
can be pcrformcd to ensure that the baby is hcalthy and not under stress.
Induction oflprcgnancy itscifmay have a negative role on a child’s dcvciopmcnt.

[ instruct parents thata baby is not considered past due until after 42 weeks. There
1S NO reason to artiﬁciaiiy rush the deiivery ofa baby before the baby and piacenta
indicate that it is time for deiivery.
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In one study, there was almost a 2-fold increase in ADHD diagnosis in children
born to mothers who were induced.3®

Some families express concern about exposing their newborn to the antibiotic
ointment that is placcd in newborns eyes soon after dciivcry. This is used
specificaiiy to prevent neonatal infection from scxuaiiy transmitted diseases
(STDs) such as chlamydia and gonorrhca that can be contracted during passage
through the birth canal. Therefore, this has to do with the STD status of the
mother. (It should be remembered that these STDs can be asympromaric or
missed on vaginai scrccning.) While I am not ovcriy concerned about a ropicai
one-time exposure to an antibiotic (using a route that would not have an effect
on the hahy’s intestinal ﬂora), itis the case that the ointment may cause chemical
irritation or interfere with the initial eye contact and honding that happcns when
the mother is first hoiding the haby. Parents should evaluate the pros and cons
and decide what thcy think is best for their hahy.

Vitamin K is routinciy administered hy intramuscular injection soon after
birth. This is done to preventa rare newborn condition called hcmoiyric disease
(a condition where the hahy’s blood cannot clot and the hahy hasa hcmorrhagc).
The injcctcd form does not contain thimerosal. Dcﬁcicncy in vitamin K can
cause the hcmorrhagic condition in about 1 in 10,000 birchs, and the hiccding
can occur up to 12 weeks after birch. For families who have concerns about the
injcctcd form of vitamin K, there are protocois available for its oral use from the
Canadian Pediatric Society,“ the Pediatric Society of New Zcaland,*” and the
Australian govcrnmcnt.58

Babies are routinciy given the first dose of hcpatitis B vaccine on the first
or second day of life. I discuss vaccines at greater icngth below. Many parents
question why thcy should give a newborn a hcparitis vaccine at birth if the
mother tests negative for the virus du ring pregnancy and babies do not engage
in activities that would sprcad hcpariris B. While the administration of the
vaccine along with hcpatitis B immunoglobuiin may be effective in preventing
the acquisition of hepatitis B in babies born to infected mothers, all pregnant
women should have been tested for hcpariris B, meaning that their infection
status should be known at the time of dciivcry. [f the mother is not infected with
hepatitis B, Isce little benefit to vaccinatinga haby for this at birch.

Atfeer birth, [ advocate for discharging mother and hahy from the hospirai
as soon as possibic. Hospitais are known to harbor highcr levels of certain
infections (such as Candida, methicillin-resistant AS‘mpbﬂ/)mxm aureus IMRSA],
and clostridia) than most of the outside world, inciuding most pcopic’s homes.

INFANCY
BREASTFEEDING

The importance of hrcastfccding is now univcrsaiiy acccprcd. The American

Academy of Pediatrics (AAP) recommends that babies be breastfed for at
least the first year of life, and longcr if desired hy the mother and haby.59 Babies

who are breastfed have been suggested to have higher 1Qs and cognitive

6061 and a lower incidence of type 1 diabetes 62 aiicrgics (when

65

dcvciopmcnt
comparcd with cow’s milk and soy formuias),“3 asthma,M and ear infections.
Babies who receive cow’s milk-based formula may have increased intestinal
pcrmcahiiity (icaky gut) when comparcd with babies who receive breast milk,%®
cspcciaiiy if thcy were born prcmarurciy.” Although some families express
concernabout fccding any form of milk to their babies due to the casein content,

theamino acid composition of human milkis different from that of cow’s milk .62
For these and other reasons, | encourage adherence to the AAP hrcasrfccding
recommendations.>®

Babies who are breastfed are providcd antibodies through the milk to i'ight oft
infection within hours of a mother hcing cxposcd to a virus or bacteria. This can
protect the hahy againsta host of different pathogcns that could otherwise lead
to the hahy hcing cxposcd to antibiotics. Another advantagc ofhrcastfccding is
thata mother who continues to optimize her nutrition (as aircady discussed with

rcgard to prcgnancy) providcs the nutrients to her hahy rhrough the breast milk.

INTRODUCTION OF SOLID FOODS

Infants who are fed solid foods too cariy are prone to dcvcioping food aiicrgics.
In gcncrai, the American Coiicgc of Aiicrgy, Asthma, and immunoiogy
recommends that solid foods not be introduced until 6 monchs ()fagc, with dairy
producrs introduced at 12 months, cggs at 24 months, and peanucs, tree nuts,
fish, and seafood not introduced until at least 36 months of agc.” For younger
sihiings of children on the autism spectrum, [ also recommend waiting at least
until 1 year ofagc before introducing glutcn. When foods are ﬁnaiiy introduced,
oniy small amounts should be offered for the first few days, and one new food

should be introduced every 4 days to watch for ncgativc reactions.

VACCINES

Much controversy surrounds the porcntial connection between vaccines and
ASD.Ifindit interesting that pediatricians routincly tell parents that to prevent
an undesirable immune reaction (aiicrgics) thcy should wait six months to
introduce a foreign substance (food) to their baby and advise parents to give
foods one at a time to watch for reactions, yet recommend that vaccines be
given starting at birch (hcpatitis B) and continuing with another 21 antigens
givcn simultancously at 2 months ofagc: diphthcria, tetanus, pcrrussis, 3 strains
of poiio, 13 strains of pneumococcus, Haemo])/)z’/m mﬂumme type b (HiB), and
rotavirus. This dispiays a signii‘icant disconnect between pcdiarricians’ fccding
and vaccine advice.

In my pcdiatric pracricc, [ follow the true mcaning of informed consent,
cxplaining vaccine benefits, risks, and alcernatives to families so that thcy are
fuiiy and mcaningfuiiy informed when making their decision. Uitimatciy,
parents have both the right and rcsponsihility to make medical decisions and
decide what is best for their child. Thcy can choose to give vaccines according
to the recommended Centers for Discase Control and Prevention (CDC)
schedule, or thcy can spiit vaccines, dciay them, or not givc any at all. The AAP
recommends that pcdiarricians listen carcfuiiy and rcspccrﬁiiiy to parcnts’
concerns about vaccines, convey respect for continued refusals that follow
adcquatc discussion,7° and not dischargc families who refuse vaccination from
their pcdiatric practice. Notwithsranding these recommendations, almost
40% of pcdiarricians said rhcy would not providc care to a family that refused
all vaccines, and 28% said rhcy would not providc care to a family that refused
some vaccines.”!

Airhough thimerosal is a known neurotoxin with no natural hiologicai role,
concerns aboutvaccines go hcyond the mercury invaccines. With the exception
of flu shots and tetanus vaccine (DT has trace thimerosal and tetanus toxoid
may have the full 25 mcg of mcrcury), thimerosal was removed from most

In my pcdiatric practicc, [ follow the true mcaning of informed consent, cxpiaining

vaccine benefits, risks, and alternatives to families so that thcy are fuiiy and mcaningfuiiy
informed when making their decision. Uitimateiy, parents have both the right and
rcsponsihiiity to make medical decisions and decide what is best for their child.
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vaccines in the carly 2000s, yet the prcvalcncc of autism has continued to climb.
One possiblc cxplanation is that exposure to injcctcd antigens from vaccines
can cause undesirable immunological effects with or without the presence of
mercury. The discases that children are vaccinated against (witch the exception
of tetanus and hcpatitis B) are not contracted in the natural world through
injection but through the respiratory tract or the gastrointcstinal (GI) tract,
and, therefore, the immune systcm’s first line of defense, which sets in motion
the rest of the natural immune response, is bypasscd. Both of these systems
(rcspiratory and GI) have spcciﬁc white blood cells and antibodies rcsiding on
their surface that serve as a first line of defense against invading7 organisms. The
injection of vaccines prompts an artificial immune response. Abnormal shifts
in white blood cells Following vaccination were suggcstcd to be the reason why
children who were given the DTwP vaccine (note that this had a different form
of pertussis antigen than the current vaccine and did contain thimerosal) at 2
months of age were signiﬁcantly more likcly to dcvclop asthma than children
who did not start receiving this vaccine until 4 or 6 months ofagc.n Theauchors
of this study llypOtllCSiZCd that the vaccinations can be viewed as promoters of
asthma dcvclopmcnt, pcrhaps by stimulating a ThZ-typc immunc response
and shil:ting the cytokinc balance.”® Thcy also note thart at birth the newborn
immune system has a limited ability to producc Thi cytokincs, but levels
increase over the next 6 months.”#

More research is warranted to examine possiblc subtypcs of autism relative
to vaccine exposure and vaccinated versus unvaccinated children. Nonetheless,
existing medical literature makes it clear that a role between autism and vaccines

is biologically plausiblc. To cite a few cxamplcsz

= Some children with ASD have been found to have mitochondrial
dysﬂlnction.75 In the case of Hannah Poling, the United States
Court of Federal Claims decided that there was cnough evidence to
show that vaccines may have aggravatcd her mitochondrial disorder
and triggcrcd problcms consistent with autistic-like behavior.” Some

PCOPlC cven arguc tl]at vaccines can lZ)C tl]C triggcr FOI‘ sccondary

" Vaccines are documented to have the potcntial to induce autoimmune
discases,”®79 and altnougn rare,, MMR vaccine has recently been
associated with immune tnrombocytopcnic purpura.80 As a subsct
of children with ASD  has documented autoimmunity against the

81-83

brain, it is plausiblc that vaccines could induce autoimmunity

against the brain wich rcsulting symptoms consistent with autism.

" Largc cpidcmiologic studies have been publishcd that found statistically
signiﬁcant evidence to suggest that boys in the United States who were
vaccinated with the triplc series ncpatitis B vaccine during the time
pcriod in which vaccines were manufactured with thimerosal were more
susccptiblc to dcvclopmcntal disabilitythanwcrc unvaccinated boys.“ In
addition,a study based onvaccine records suggests that US male nconates
vaccinated with the ncpatitis B vaccine prior to 1999 had a threefold
nigncr risk for parcntal report of autism diagnosis when comparcd with
boys not vaccinated as nconates during that same time pcriod.85

CONCLUSION

There is considerable interest in dcvcloping strategies to try and prevent autism,
cspccially for families who are at liighcr risk by lﬂaving one child on the spectrum
alrcadyi In this article, I reviewed a variety of possiblc strategics that can be
considered bcginning at the time of preconception and bcyond. These include
supporting the inctnylation/transsulfuration patl}way with proper B vitamin
supplcmcntation; avoiding7 or minimizing toxic exposures (including BPA and
ncavy metals); cnliancing maternal nutrition (including supplcmcntation, as
appropriatc,witnvitamin D, iron, folate, calcium,and omega-3 fattyacids);asscssing
maternal food allcrgics and intolerances; screening for maternal hypothyroidism;
controlling maternal Fungal and bacterial infections; brcastfccding newborns and
introducing solid foods with care; and carcfully Wcigning the pros and cons of
postnatal interventions including vaccines. Further study is warranted to examine
the issues raised in this review article so that we can determine if the prcvalcncc
of autism can be reduced l)y correcting imbalances and insults that can occur

prcconccptionally, during pregnancy, and during carly childhood.

mitochondrial issues.””
REFERENCES
1. Ozonoff S, Young GS, Carter A, Messinger D, 7.

Yirmiya N, Zwaigenbaum L, et al. Recurrence risk
for autism spectrum disorders: a Baby Siblings
Research Consortium study. Pediatrics. 2011
Sep;128(3):e488-95.

Li XM, Zhang YZ, Xu YX, Jiang S. [Study on the 14.

relationship of MTHFR polymorphisms with unexplained
recurrent spontaneous abortion]. [Article in Chinese].
Zhonghua Yi Xve Yi Chuan Xve Za Zhi. 2004
Feb:21(1):39-42.

2. Insel . NIMH's response to new HRSA autism 8. Rodriguez-Guillén M del R, Torres-Sanchez L, Chen
prevalence estimate. Director’s blog, National Institute J, Galvén-Portillo M, Blanco-Mufioz J, Anaya MA,
of Mental Health, October 15, 2009. Available online et al. Maternal MTHFR polymorphisms and risk of
at: http://www.nimh.nih.gov/about/director/2009/ spontaneous abortion. Salud Publica Mex. 2009 Jan-
nimhs-response-to-new-hrsa-autism-prevalence- Feb;51(1):19-25.
estimate.shtml
9. Klerk M, Verhoef, P, Clarke R, Blom HJ, Kok FJ, Schouten
3. Wang K, Zhang H, Ma D, Bucan M, Glessner JT, EG, et al. MTHFR 677C-T polymorphism and risk of
Abrahams BS, et al. Common genetic variants on coronary heart disease: a meta-analysis. JAMA. 2002
5pl4.1 associate with autism spectrum disorders. Oct:288(16):2023-31.
Nature. 2009 May;459:528-33. 10. Cortese C, Motti C. MTHFR gene polymorphism,
4. Bailey A, Bolton P, Butler L, le Couteur A' Murphy homocysteine and cardiovascular disease. Public
M, Scott S, et al. Prevalence of the fragile X anomaly Health Nutr. 2001 Apr;4(2B):493-7.
amongst autistic twins and singletons. J Child Psychol 1. James S|, Melnyk S, Fuchs G, Reid T Jernigan S, Pavliv
o , Meln , Fuchs G, Reid T, b
ety IFORIR A SRE7 -2, O, etal. Efli’coc\i/ of methylcobalamin cnd%olinic acid
5. Reddy KS. Cytogenetic abnormalities and fragile-x treatment on glutathione redox status in children with
syndrome in Autism Spectrum Disorder. BMC Med autism. Am J Clin Nutr, 2009 Jan;89(1):425-30.
Genet. 2005 Jan;6:3. 12. James SJ, Melnyk S, Jernigan S, Hubanks A, Rose S,
6. Crawford D, Sherman SL. Fragile X syndrome: Gaylor DW. Abnormal transmethylation/transsulfuration
application of gene identification to clinical diagnosis metabolism and DNA hypomethylation among parents
and population screening. In M] Khoury, J Little, W of children with autism. J Autism Dev Disord. 2008
Burke (Eds.), Human Genome Epidemiology: A Nov;38(10):1966-75.
Scientific Foundation for Using Genetic Information 13.

to Improve Health and Prevent Disease (Chapter
23). Atlanta, GA: Centers for Disease Control and
Prevention, Office of Surveillance, Epidemiology, and
Laboratory Services, Public Health Genomics, revised
March 2010.

Schmidt RJ, Hansen RL, Hartiala J, Allayee H, Schmidt
LC, Tancredi DJ, et al. Prenatal vitamins, one-carbon
metabolism gene variants, and risk for autism.

Epidemiology. 2011 Jul;22(4):476-85.

24  AUTISM SCIENCE DIGEST: THE JOURNAL OF AUTISMONE « ISSUE 04 « REPRINTED WITH PERMISSION

20.

21.

James SJ, Slikker W 3rd, Melnyk S, New E, Pogribna
M, Jernigan S. Thimerosal neurofoxicity is associated
with glutathione depletion: protection with glutathione
precursors. Neurofoxicology. 2005 Jan;26(1):1-8.

Martone N, Mizanur Rahman GM, Pamuku M.
Determination of chromium species and mass balance
in food supplements using speciafed isotope dilution
mass spectrometry. Pittsburgh, PA: Department of
Environmental Science and Management, Duquesne
University, unpublished study.

Berger SL, Kouzarides T, Shiekhattar R, Shilatifard A.
An operational definition of epigenetics. Genes Dev.
2009 Apr:23(7):781-3.

Lalande M, Calciano MA. Molecular epigenetics

of Angelman syndrome. Cell Mol Life Sci. 2007
Apr;64(7-8):947-60.

. Coffee B, Keith K, Albizua |, Malone T,Mowrey J,

Sherman SL, et al. Incidence of fragile X syndrome by
newborn screening for methylated FMRT DNA. Am J
Hum Genet. 2009 Oct;85(4):503-14.

Nelsen DA Jr. Gluten-sensitive enteropathy [celiac
disease): more common than you think. Am Fam
Physician. 2002 Dec;66(12):2259-66.

Sandhu JS, Fraser DR. Effect of dietary cereals on
intestinal permeability in experimental enteropathy in
rats. Gut. 1983 Sep;24(9):825-30.

Hall EJ, Batt RM. Abnormal infestinal permeability
could play a role in the development of gluten-
sensitive enteropathy in Irish Setter dogs. J Nutr.
1991;121:5150-S151.

www.autismone.org



22.

23

24

25.

26.

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

Sausenthaler S, Koletzko S, Schaaf B, Lehmann |, Borte
M, Herbarth O, et al. Maternal diet during pregnancy in
relafion to eczema and allergic sensitization in the offspring

at 2 y of age. Am J Clin Nutr. 2007 Feb;85(2):530-7.

Physician’s Desk Reference, 65th edition. PDR Network,
2011, p. 3113.

King CT, Rogers PD, Cleary JD, Chapman SW. Antifungal
therapy during pregnancy. Clin Infect Dis. 1998 Nov;
27(5):1151-60.

Shaw W. Increased urinary excretion of a
3-{3-hydroxyphenyl)-3-hydroxypropionic acid (HPHPA),

an abnormal phenylalanine metabolite of Clostridia spp.

in the gastrointestinal tract, in urine samples from patients
with aufism and schizophrenia. Nutr Neurosci. 2010
Jun;13(3):135-43.

Braun JM, Yolion K, Dietrich KN, Hornung R, Ye X,

Calafat AM, et al. Prenatal bisphenol A exposure and
early childhood behavior. Environ Health Perspect. 2009
Dec; 117(12):1945-52.

Braun JM, Kalkbrenner AE, Calafat AM, Yolion K, Ye X,
Dietrich KN, et al. Impact of early-ife bisphenol A exposure
on behavior and executive function in children. Pediatrics.
2011 Nov;128(5):873-82.

Goldman R, Shannon MW. Technical report: mercury in the
environment: implications for pediatricians. Pediatrics. 2001
1u1:108(1):197-205.

American Academy of Pediatrics Committee on
Environmental Health. Lead exposure in children: prevention,
detection, and management (AAP Policy Statement).
Pediatrics. 2005 Oct;116(4):1036-46.

US Food and Drug Administration (FDA). Mercury levels in
commercial fish and shellfish (1990-2010). Available online
at: http://tinyurl.com/FDA-mercury-fish

Palmer RF, Blanchard S, Wood R. Proximity to point sources
of environmental mercury release as a predictor of autism

prevalence. Health Place. 2009 Mar;15(1):18-24
Palmer RF, Blanchard S, Stein Z, Mandell D, Miller C.

Environmental mercury release, special education rates, and
autism disorder: an ecological study of Texas. Health Place.
2006 Jun;12(2):2039.

Sutandar M, Garcia-Bournissen F, Koren G. Hypothyroidism
in pregnancy. J Obstet Gynaecol Can. 2007;29(4):354-6.
Fisher DA, Hoath S, Lakshmanan J. The thyroid hormone
effects on growth and development may be mediated by
growth factors. Endocrinol Exp. 1982 Nov;16(3-4):259-71.
Nambiar V, Jagtap VS, Sarathi V, Lila AR, Kamalanathan

S, Bandgar TR, et al. Prevalence and impact of thyroid
disorders on maternal outcome in Asian-Indian pregnant
women. J Thyroid Res. 2011 Jul;2011:arficle 1D 429097
Brehm JM, Celedén JC, Soto-Quiros ME, Avila L,
Hunninghoke GM, Fomo E, et al. Serum vitamin D levels
and markers of severity of childhood asthma in Costa Rica.
Am J Respir Crit Care Med. 2009 May; 179(9):765-71.
Sorensen IM, Joner G, Jenum PA, Eskild A, Torjesen PA,
Stene LC. Maternal serum levels of 25-hydroxy-vitamin

D during pregnancy and risk of type 1 diabetes in the
offspring. Diabetes. 2012 Jan;61(1):175-8.

Vitamin D Council. Autism: infroduction. Revised 2011 May
17. Available online at: http://www.vitamindcouncil.
org/health-conditions/neurological-conditions/autism/
introduction/

Vitamin D Council. Vitamin D Council statement on FNB
Vitamin D Report. 2010 Nov 30. Available online at: http://
www.vitamindcouncil.org/news-archive/2010/vitamin-d-
council-statement-on-fnb-vitamin-d-report/

Centers for Disease Control and Prevention.
Recommendations to prevent and control iron deficiency in
the United States. MMWR. 1998 Apr;47(RR-3):1-36.

Latif A, Heinz P, Cook R. Iron deficiency in autism and
Asperger syndrome. Autism. 2002 Mar;6(1):103-14.
Konofal E, Lecendreux M, Amulf |, Mouren MC.

Iron deficiency in children with attention-deficit/
hyperactivity disorder. Arch Pediatr Adolesc Med. 2004
Dec;158(12):1113:5.

Halterma JS, Kaczorowski JM, Aligne CA, Auinger P,
Szilagyi PG. Iron deficiency and cognitive achievement
among schoolaged children and adolescents in the United
States. Pediatrics. 2001 Jun;107(6):1381-6.

Bruner AB, Joffe A, Duggan AK, Casella JF, Brandt

J. Randomised study of cognitive effects of iron
supplementation in non-anaemic iron-deficient adolescent

girls. Lancet. 1996 Oct;348(9033):992-6.

www.autismone.org

45.

46.

47.

48.

49.

50.

51.

52

53

54

55.

56.

57.

58.

59

60.

61.

62.

Sever Y, Ashkenazi A, Tyano S, Weizman A. Iron treatment
in children with attenfion deficit hyperactivity disorder. A
preliminary report. Neuropsychobiology. 1997;35(4):178-
80.

Milman N, Bergholt T, Eriksen L, Byg KE, Graudal N,
Pedersen P, et al. Iron prophylaxis during pregnancy - how
much iron is needed? A randomized dose-response study of
20-80 mg ferrous iron daily in pregnant women. Acta Obstet
Gynecol Scand. 2005 Mar;84(3):238-47.

Frye RE, Rossignol DA. Cerebral folate deficiency in autism
spectrum disorders. Autism Science Digest. 2011;lssue 2:9-15.

Simopoulos AP, Leaf A, Salem N. Workshop on the
essentiality of and recommended dietary intakes for
omega-6 and omega-3 fatty acids. J Am Coll Nutr. 1999
Oct;18(5):4879.

Dunstan JA, Simmer K, Dixon G, Prescott SL. Cognitive
assessment of children at age 2(1/2) years after maternal
fish oil supplementation in pregnancy: a randomised
controlled trial. Arch Dis Child Fetal Neonatal Ed. 2008
Jan;93(1):F45-50.

Helland 1B, Smith L, Saarem K, Saugstad OD, Drevon CA.
Maternal supplementation with very-long-chain n-3 fatty
acids during pregnancy and lactation augments children’s
IQ at 4 years of age. Pediatrics. 2003 Jan;111(1):e39-e44.

Dunstan JA, Prescott SL. Does fish oil supplementation in
pregnancy reduce the risk of allergic disease in infants? Curr
Opin Allergy Clin Immunol. 2005 Jun;5(3):215-21.

Dunstan JA, Mori TA, Barden A, Beilin LJ, Taylor AL,

Holt PG, et al. Fish oil supplementation in pregnancy
modifies neonatal allergen-specific immune responses
and clinical outcomes in infants at high risk of atopy: a
randomized, controlled trial. J Allergy Clin Immunol. 2003
Dec;112(6):1178-84.

Glasson EJ, Bower C, Petterson B, de Klerk N, Chaney
G, Hallmayer JF. Perinatal factors and the development
of autism: a population study. Arch Gen Psychiatry. 2004
Jun;61(6):61827.

American College of Obstetricians and Gynecologists.
ACOG practice bulletin #115: vaginal birth after previous
Cesarean delivery. Obstet Gynecol. 2010 Aug; 116(2 Pt
1):450:63.

Kurth L, Haussmann R. Perinatal pitocin as an early ADHD

biomarker: neurodevelopmental risk@ J Atten Disord. 2011
Jul;15(5):423-31.

Canadian Paediatric Society. Routine administration of
vitamin K fo newboms. A joint position statement of the Fetus
and Newborn Committee, Canadian Paediatric Sociefy
(CPS), and the Committee on Child and Adolescent Health,
College of Family Physicians of Canada. Paediatr Child
Health. 1997;2(6):429-31. Reaffirmed February 2011.

Fetus and Newbom Committee of the Paediatric Society

of New Zealand. Vitamin K prophylaxis in the newbormn.
Fetus and Newborn Committee of the Paediafric Society

of New Zealand, The New Zealand College of Midwives
(Inc.), The New Zealand Nurses Organisation, The Royal
New Zealand College of General Practitioners, The Royal
Australian and New Zealand College of Obstetricians and
Gynaecologists. Prescriber Update No. 21:36-40. Available
online at: http://www.medsafe.govt.nz/profs/puarticles/
vitk.htm

National Health and Medical Research Council. Joint
statement and recommendations on vitamin K administration
to newborn infants to prevent vitamin K deficiency bleeding
in infancy. Nafional Health and Medical Research Council,
Paediatric Division of the Royal Australasian College of
Physicians, Royal Australian and New Zealand College of
Obstetrics and Gynaecology, Royal Australian College of
General Practitioners, Australian College of Midwives. 2010
Oct: 1. Available online at: http://www.nhmrc.gov.au/
guidelines/publications/ch39

American Academy of Pediatrics. Breastfeeding and the use
of human milk. Pediatrics. 2005 Feb;115(2):496-506.
Kramer MS, Aboud F, Mironova E, Vanilovich |, Platt

RW, Matush L, et al. Breastfeeding and child cognifive
development: new evidence from a large randomized frial.
Arch Gen Psychiatry. 2008 May; 65(5):578-84.

Isaacs EB, Fischl BR, Quinn BT, Chong WK, Gadian DG,
Lucas A. Impact of breast milk on intelligence quotient, brain
size, and white matter development. Pediatr Res. 2010
Apr,67(4):357-62.

Majeed AA, Mea, Hassan K. Risk factors for type 1
diabetes mellitus among children and adolescents in Basrah.

Oman Med J. 2011 May;26(3):189-95.

63.

64.

65.

66.

67.

68.

69.

70.

71

72,

73

74

75.

76.

77.

78.

79.

80

81

82

83

84.

85.

Gruskay FL. Comparison of breast, cow, and soy feedings
in the prevention of onset of allergic disease: a 15-year
prospective study. Clin Pediatr (Phila). 1982 Aug;21(8):486-
9l.

Oddy WH, Holt PG, Sly PD, Read AW, Landau LI, Stanley
F, et al. Association between breast feeding and asthma in
6 year old children: findings of a prospective birth cohort
study. BMJ. 1999 Sep;319(7213):8159.

Duncan B, Ey J, Holberg CJ, Wright AL, Martinez FD, Taussig
LM. Exclusive breastfeeding for at least 4 months protects
against ofitis media. Pediatrics. 1993 May;91(5):867-72.
Weaver [T, Laker MF, Nelson R, Lucas A. Milk feeding

and changes in intesfinal permeability and morphology

in the newborn. J Pediatr Gastroenterol Nutr. 1987 May-
Jun:6(3):351-8.

Taylor SN, Basile LA, Ebeling M, Wagner CL. Intesfinal
permeability in preterm infants by feeding type: mother’s milk
versus formula. Breastfeed Med. 2009 Mar;4(1):11-5.

Lawrence R, Lawrence R. Breastfeeding: A Guide for the
Medical Profession, 5th Edition. St. Louis, Missouri: Mosby
Inc., 1999, pp. 1179.

Fiocchi A, Assa’ad A, Bahna S. Food allergy and the
infroduction of solid foods to infants: a consensus document.
Adverse Reactions to Foods Committee, American College
of Allergy, Asthma and Immunology. Ann Allergy Asthma
Immunol. 2006 Jul;97(1):10-20.

Pickering LK, Baker CJ, Kimberlin DW, long SS (Eds.). Red
Book: 2009 Report of the Committee on Infectious Diseases,
28th ed. Elk Grove Village, Il: American Academy of
Pediatrics, 2009, p. 8.

Flanagan<Klygis EA, Sharp L, Frader JE. Dismissing the family
who refuses vaccines: a study of pediatrician attitudes. Arch
Pediatr Adolesc Med. 2005 Oct;159(10):929-34.

McDonald KL, Hug SI, Lix LM, Becker AB, Kozyrskyj
AL Delay in diphtheria, pertussis, tefanus vaccination is
associated with a reduced risk of childhood asthma. J

Allergy Clin Immunol. 2008 Mar;121(3):626-31.

Johnston SL, Holgate ST. Asthma: Critical Debates. London:
Blackwell Science Ltd, 2002.

Marodi L. Down-regulation of Th1 responses in human
neonates. Clin Exp Immunol. 2002 Apr;128(1):1-2.

Rossignol DA, Bradstreet J). Evidence of mitochondrial
dysfunction in autism and implications for treatment. Am J
Biochem Biotechnol. 2008;4(2):208-17.

Child Doe/77 v. Secretary of Health and Human Services.
2010 WL 3395654 (Fed. Cl. July 21, 2010). Available
online af: http://www.uscfc.uscourts.gov/sites/default/
files/ CAMPBELLSMITH.%20DOE77082710.pdf
Rossignol DA, Frye RE. Mitochondrial dysfunction and
autism spectrum disorders: a simplified approach. Autism
Science Digest. 2011;Issue 2:20-/.

Cohen AD, Shoenfeld Y. Vaccine-induced autoimmunity. J
Autoimmun. 1996 Dec;9(6):699-703.

Koppang EO, Bjerkés |, Haugarvoll E, Chan EK, Szabo NJ,
Ono N, et al. Vaccination-induced systemic autoimmunity
in farmed Atlantic salmon. J Immunol. 2008 Oct ;
181(7):4807-14.

O'leary ST, Glanz JM, McClure DL, Akhtar A, Daley MF,
Nakasata C, ef al. The risk of immune thrombocytopenic
purpura after vaccination in children and adolescents.
Pediatrics. 2012 Jan 9. [Epub ahead of prin]

Singh VK, Lin SX, Newell E, Nelson C. Abnormal measles-
mumps-rubella anfibodies and CNS autoimmunity

in children with autism. J Biomed Sci. 2002 Jul-
Aug;9(4):359-64.

Connolly AM, Chez MG, Pestronk A, Amold ST, Mehta S,
Deuel RK. Serum autoantibodies to brain in LandauKleffner
variant, autism, and other neurologic disorders. J Pediar.
1999 May;134(5):607-13.

Singer HS, Morris CM, Williams PN, Yoon DY, Hong

1, Zimmerman AW. Antibrain antibodies in children with
autism and their unaffected siblings. J Neuroimmunol. 2006
Sep;178(1-2):149:55.

Gallagher C, Goodman M. Hepatitis B triple series
vaccine and developmental disability in US children aged
19 years. Toxicol Environ Chem. 2008 Sep;90(5):997-
1008.

Gallagher CM, Goodman MS. Hepatitis B vaccination of
male neonates and autism diagnosis, NHIS 1997-2002. J
Toxicol Environ Health A. 2010;73(24):1665-77.

REPRINTED WITH PERMISSION * AUTISM SCIENCE DIGEST: THE JOURNAL OF AUTISMONE « ISSUE 04

25



