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 neurobehavioral-
developmental conditions characterized by varied levels of impairment in
communication, behaviors, social interactions, and sensory integration, To dare,
no single medical hypothesis hasadequatcly explained the increasing prevalence
of ASDs as weltas the wide range and intensity of symptoms. There is a growing
belief in the medical wotld that ASDs have both genetic and environmental
triggers, and there is growing interest in how the environment {both internal
and external 1o the body; interacts with the genetic code as well as the various
body organs to produce symptorms of ASDs.

Araglance.itisobviousthat ASDs cannothaveapurely geneticcause. Thereare
mulciple documented cases of identical twins where one child is severely affected
by augism, while the other twin is neurotypical and indistinguishable from his or
her peets. | have seen identical twins where one child received multiple courses
of antibiotics while the other did nor, and the antibiotic-exposed child (bur not
the unexposed twin) is now on the autism specrrum. I have also seen identical
twins where one child received vaccines in accordance with the recommended
schedule and subsequently developed signs of being on the autism speetrum,
while the other twin did not reeeive early infant vaccines at 2 or 4 months of age
due to illness at time of check-up and remained unaffected by autism. On the
other hand, genetics play some role. It is well known that there is an increased

prevalence not only of ASDs bur also of allergies, aschma, and autoimmune and
hyperinflammatory conditions in children for whom there is 3 family history of
such conditions. Families with such hiscories may be particulady interested in
strategies to prevent these conditions in their future children.

The purposc of this review article is to explore how environmental eXposures
and nutritional factors may play a role in che development of ASDs in children.
This implies that there ate also certain precautions and steps that may be taken
to minimize the risk of having a child who develops an ASD {and other chronic/
disabling medicalconditions). These measuresincludeavoidance ofenvironmental
exposures and implementation of nutritional testing and optimized nutrition.
Since 1 began using these serategies 10 years ago with families, to the best of
my knowledge, not a single child born into my medical practice has gone on to
develop an ASD. Furthermore, of the more than 500 patients who joined my
practice at birth, none have developed diabetes, just one has developed asthma,
and only one family (of 3 children) has developed recurring ear infections.

Some of the recommendarions listed below are not specific to and may have
never been studied in relation o ASD. However, strategiesintended to decrease
antibiotic exposure, Candida development, and the incidence of allergies,
asthma, and aucoimmune discases likely are relevant to lowering che incidence
of autism as are strategics to increase cognitive dcvclopmcnt and optimize
nucrition.

There is a growing belief 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 produce symptoms of ASDs.
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PRECONCEPTION AND PREGMANCY

Many families of ASD children have asked me throughouc the years if there are
things that they 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 vatiables in play, it would be very difficult to
perform good research on this. Nonctheless, the approach I have taken over the
past 10yearsseemns eo besuceessful. Thave nothadany subsequentsiblings develop
an ASD, aithough the incidence in siblings has otherwise been documented o
be high (close 1o 1in 5)" when compared with 1 in 91 for the general population
Most of the concepts that I take into account when evaluating and treating a
woman prior o conceptionare similar for women who are pregnant. Facrors that
I consider both preconceprionally and prenatally are summarized in Table | and
described in greater detail in the rest of the article.

!

? Table 1.
Preconceptional and prenatal
considerations in aulism prevention

Concept Examples

Genetic mulations

Methylation /transsulfuration pathway
Maternal single nucleotide
polymorphisms {SNPs)

Genefics

Maiernal nutrition
Toxic exposures (i.e., bispheno! A :

Cellular environment

Celiac disease
. Gluten and casein opioid peptides
Maternal allergies

Nutsition-related

Candida
Closiridia

Intestingl flora

Mercury [thimerosal, amalgams, and
environmental)
lead

Heavy metals

Hypothyroidism
. Thyroid avloantibodies

Thyroid heclth

Yitamin D

Iron

Folate

Caleium

Omega-3 fatty acids

Nutrients

GENETIC FACTORS

Although ehere are penctic abnormalities that have been associared with ASD, no
genes have been identified thar are present in even close to a majority of children
with ASD {and most of these genc tests are not commerciafly available). For

example, che abnormal gene sequence found between the cadherin 9and 10 pratein
on chromosome 5, which was widely reported in 2009, was only present in 15% of
children with ASD.3 Fragile X is present in about 2% of children with autism 4%
While this incidence of fragile X in ASD children is signiftcantly higher than the
1in 4000 males who carry the full fragile X mutation and the 1 in 1000-2000 who
carry the premutations, it still represents a very small percentage of children with
attism,

Genes involved with methylation and eranssulfuration (sec Figure 1), the
pathway that breaks down homocysteine and produces glucathione, may contribure
to autism. Genes code for various enzymes, and these genes and enzymes often have
the same name. Cystachionine §-synthasc (CBS) is the enzyme thar meceabolizes
homocysteine to cystathione, and methionine synthase {MS) is the enzyme that
converes homocysteine back to methionine, CBS and MS genes may play a role in
the abnormal biochemistrythat canbe observed in ASD, although mostlabs do not
run these tests. MTHFR (methylenctetrahydrofolate reductase), the enzyme chat
converts 5,10-methylenctetrahydrofolace to S-methylteerahydrofolate a substrare
in the homocysteine-to-methionine methylation reaction), is commercially
available ar most labs. As abnormal nucleotide sequences have been associared
with fetal miscarriage™® and cardiovascular disease#'® MTHFR has become a
particularly uscful test.

The biochemical abnormalities that can occur due o these atypical genes
may be at least partially overcome with the use of methylcobalamin (M-Bi2) and
activared folate (folinic acid or L-methylfolate)™ Supporting the methylation/
transsulfuration pachway with proper B vitamin supplementation may be
particularly important for a mother of a child with ASD as parents of children
with autism have often been found to have similar abnormal biochemical markess
to those of the children.™ Interestingly. one study found that mothers of childsen
with autism were Jess likely than those of typically developing children to reporc
having taken prenatal vitamins during the 3 months before pregnancy or the Arse
meonth of pregnancy.™ Significant inceraction effects were observed for maternal
MTHFR 677 TT, CBS 15234715 GT + TT,and chitd COMT 472 AA genotypes.
Children were 45 times more likely to be diagnosed with autism if cheir mothess
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
prenatal vitamins, the auchors suggest that the B vitamin component of prenatal
vitamins may protect against fetal brain development deficits.

Alchough vicamins for pregrancy are referred to as “prenatal,” for an optimal
pregnancy I proposc the use of “preconceptional” vitamins, a product ssill under
development. While waiting for 2 preconceprional product to become available,
} suggest thar women start taking prenatal vitamins prior to getting, pregnant
to ensure that adequare nutrition is provided from the moment of conception.
A recently identified concern about multivicamins, in general, however, is the
possibility that chromium, an essential mineral, could be present in its carci nogenic
chromium V1 {hexavalent chromium) form. ' Unfortunately, most manufeceurers
do not test for the different forms of chromium to make sure that the hexavalent
form is not present. ] would, therefore, ask the manufacrurer if they are testing for
and rejecting hexavalent chromium and only use companies that do this.

EPIGENETICS AND THE CELLULAR FNVIRONMENT

An emerging hypothesis for potential causes of ASDs is related to epigenetics.
An epigeneric trait is a scably herirable phenocype resulting from changes in a
chromosome without alterations in che DNA seqquence.'® The environment
within the cell can affect the way that genes are expressed. An example of this

Although there are genetic abnormalities that have been associated with ASD, no genes
have been identified chat are present in even close to a majority of children with ASD.
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Figure 1.
Methylation/transsulfuration pathway
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Ultimatcly, epigenetics may be the map that cxplains how the body and its environment
interact in a manner that prevents Or causcs disease.

is found in PraderWilli and Angelman syndromes, where chere is abnormal
imprinting of the ubiguitin protein ligase E3A (UBE3A) gene.” In fragile X
syndrome, the epigenetic effects resultin a CGG-repeat expansion that eriggers
hypermethylation and silencing of the FMRI gene'® [ expece that in coming
years. research will reveal specific alrerations in che cellular environment chat
lead to these epigenctic changes. Ulimately, epigenetics may be the map that
explains how the body and its environment interact in a manner that prevents
or causes disease. While this is being figured out, we already know cnough to
minimize toxic exposures and enhance maternal nugrition to give cells an
optimal envirenment in which to develop and reproduce.

NUTRITIONAL ISSUES

Cerrain laboratory tests that can be run on awoman preconceptionally or during
pregnancy may be helpful in providing the information needed to support an
optimal feral environment. 1 often run a celiac panel because untreated celiac
disease can cause nueritional deficiency’® And, although not well studied in
humans, mammalian studies have suggested thac celiac disease could increase
incestinal permcability (]caky gut), which could, in curn, permit glutcn-bascd
opioid peptides and other toxins to gain access to the maternal bloodscream 9%
and, thus, the feeus. In addition to testing for celiac disease, T aften also tese for

AUTISM STIENCE BIGEST: THE JOURNAL OF AUTISMONE « ISSUE 04 + REPRINTED WITH PERMISSION

the presence of opioid peptides derived from ghuten and cascin. Just as we would
not wan to have morphine or other pharmacological opiates present during fetal
development, I presume that opioids derived from foods containing these ewo
proteins could also have a negative effect on the developing feeus.

Circulating maternally derived antibodies may have a negarive impact on
the fueure healeh of children. The intake of foods that a woman is allergic to
during pregnancy may increase the risk of allergy in the offspring 2 Taking this
into account, performing maternal IgE and 1gG antibody vesting for various
foads and avoiding those foods d‘uring ptegnancy may bring an immunoiogical

advantage to the child laeer in life.

CANDIDA

As many familics who have explored biomedical treatments for ASD have
discovered, controlling Candida {ycast) can significantly reduce many of
the symproms of auism. Unfortunacely, most of the research performed by
gastroenterologists has yet to support these clinical findings. Nonetheless.
especially for women whe have a significant history of frequent antibiotic
exposure of recurring yeast infections, | test for the presence of Candida species
using stool microscopic evaluations and cultures as welt as che urine Organic
Acids Test. If the woman is not pregnant, ] often treat with systemic antifungal
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medications (fluconazole, ketoconazole, israconazale, or terbinafine), probiotics,
and dietary congrol (low-carbohydrare diet or Specific Carbohydrate Dicc™),

I'do not use most systemic ancifungal therapies during the first two trimesters
of a pregnancy. However, the oral form of the antifungal medications nystatin
and amphortericin B are not absorbed into the bloodstream, meaning that boch
can be considered safe o use orally at any poins during pregnancy. Systemic
amphoteticin B is the antifungal medication that has been most studied during
pregnancy. It is in the FDAS pregnancy risk category B (the second safest
category but only recommended for use during pregnancy when the benefic
outweighs the risk), and there have been no repores of fetal abnormalities from
its use, even when administered intravenously.2® Fluconazole is the most studied
azole antifungal medication during pregnancy; abnormal feral development
has been seen at high doses {> 400 mg/day) but not at lower doses {150 mg)?*
Because herbs that are used ro trear Candida have not been studied, in general, 1
avoid these during pregnancy.

CLOSTRIDIA

Multiple species of clostridia bacteria have been implicated in contributing
to symptoms of ASD. Elevated levels of a measurable clostridia metabolite,
HPHPA, have been found in some individuals with aucism and schizophrenia;
use of a treatment appropriate for climinating clostridia (vancomycin) reduced
HPHPA levels and simultaneously improved symptoms.®® Treacments for
clostridia thatare safe to use during pregnancy include Saccharomyces boulardii and
certain strains of lactobacillus. Vancomycin oral capsules are a FDA risk category
B pregnancy medication.

BISPHENOL A

Bisphenol A (BPA} is used in many different products to harden plastics. It also
can be found in or on tin can linings, dencal sealants, and cash register receipts. It is
believed chat BPA is an estrogen hormone disrupror, and thereis mounting evidence
that exposure during pregnancy may lead to negarive outcomes. Prenaral BPA
exposure has been linked to aggression in 2 year olds® as well as anxiety, depression,
and poor emotional controlin girls.” Avoidance of BPA-containing productsis the
best strategy to minimize the impact of BPA on a fetus o young child,

HEAVY METALS

Heavy metals such as mercury and Jead are well established to be toxic to feruses
and young children, and all effores should be made to minimize exposure in these
populations,?®#? Although there s no consensus on what definesincreased heavy
metal exposure or toxicity, | recommend thar 2 woman consider performing a
single dose chelation challenge with baseline urine mecal testing prior to getting
preguait o determine if heavy merals are present. If there isa significant increase
in heavy merals following this single dose, I would recommend chat she consider
chelation therapy with the agent thar broughtabout the increased metal excretion.
Chelation therapy should nor be used during pregnancy, however.

Vaccines that contain thimerosal (2 mercury compound), such as certain fu
shots, should not be geven to pregnant women., Consumption of fish thar have
significant mercury levels should also be avoided. {A list of the mercury levels in
commetcial fish and shellfish is available 2t the US Food and Drug Administration
website.*®) Women found to have high levels of. mercury and whe have amalgam
(50% mercury) hllings should consider having the fillings replaced {except during
pregnancy), but chis should only be done by 2 dentist who is knowledgeable and
experienced in safe removal procedures. Improper amalgam removal can lead ro
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 associared with comnwnities that have high levels of mercury-releasing coal
plants®*3? {see Figure 2).

HYPOTHYROIDISM

Testing for hypothyroidism is one of several other tests that [ perform before and
during pregnancy, with correction of the abnormality if present. Hypothyroidism
is 2 known cause of developmental defay in children,®® and thyroid hormonc
is also # growth factor for fetuses and young children3® The prevalence of
hypothyroidism in pregnant women has been estimared at 5%, and thyroid
auroantibodies canbe seenin 12%of| pregnantwomen.*® My personal observation
is that the actual percentages are higher. Women with true hypothyroidism and
those with positive antibodies {especially those with consiscently fow basal body
wemperatures under 97°F) should receive consideration for thyroid hormone
supplementation and be closely monitored during both pregnancy and laceation.

Observed rate of aufism 1998 - 2000 by county of Texas

Aggregated from school districts
with Texas Education Agency (TEA} districts

Autism rates

rare of autism. 3132

Figure 2. Environmental mercury release and autism

Onaverage, for ecach 1000 b of environmentally refeased mercury, there was a 43% increase in the rate of special educacion services and a 61% increase in che

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

Total toxicity

[] Byesos_0ishp
Counties.shp
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VITAMIND

Vitamin D has long been established to be essential for bone health, and emerging
evidence is showing its importance for proper immune development. Children
born to womsen who are low in vitamin [ have an increased incidence of allergies
and severicy of asthna®® and a grearer incidence of type | diabetes.® The Vitamin
D Council has hypothesized that vitamin D deficiency may be contributing to
the increased incidence of aurism. 3 Most recently, in Pediarrics, Whitehouse exal.
demonstrared a link berween maternal vitamin D insufficieacy during pregnancy
and offspring language impairment at 5 and 10 years of age. In the study, women
with 25-hydroxyvitamin D levels under I8 ng/ml were twice as likely to have 2
child with fanguage impairment when compared with those above 33 ng/ml.
The Vieamin 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/mland suggests adose of 5000 TU of vicamin [¥3 a day for pregnant women
who cannot gee their level checked.®®

IRON
Iron is an essential mineral not only for the production of hemoglobin, bur it also
may affect a person’s cognitive function. While a low hemoglobin level {anemia} is
oneindicator that a patient may be iron-deficient, afow blood ferritin Jevel (<30 ng/
mi} is a better early indicator of low iron stores.*? Iron deficiency without anemia
has been associaced with autism®' atrention-deficic/hyperactivicy disorder
(ADHD)* and lower math scores in children®® Correcting non-anemic iron
deficiency has been shown 1o correct verbal learning and memory®® as well as
symptoms of ADHD

During, pregnancy, a hemoglobin level under 105-11.0 g/dl {depending on
wrimester} is considered anemia. When [ document that a woman has a low ferritin
level, T try to correct the level to above 50 ng/ml.“ During pregnancy, 40 mg
of elemental iron per day is usually sufficient to prevent iron deficiency.®® and
doses of berween 60-120 mg are recommended if chere is already iron dehciency
present.*® Some forms of iron can cause intestinal discomfort and constipation,
especially during pregnancy. I find chatiron in the ferrous bisglycinate chelate form
is best rolerated by the Gl eract and has very good absorption, Iron absorption can
be enhanced if taken at the same time as vitamin C but should be taken away from
chyroid hormone supplementation. | have also found that using a cas iron skiller
for pan frying and sautéing can increase food s iron content.

FOLATE

Folate is known to be essential for fetal brain development. Folate deficiency has
been associated with spina bifida and other neural tube defects. All pregnant
women should ger 2 minimum of 400 meg of folic acid daily. However, because
women who have the abnormal M7HFR gene scquence may not be able o
efficiently complete the conversion of folic acid to methylfolate, they may have
issues if taking only folic acid. In such cases, | recommend that women not take
folic acid bur racher L-methylfolate or folinic acid or possibly a combination of
both. These two forms bypass the fauley MTHFR enzyme and provide the fezus
with activated folate,

Another potential complication of Faulty folic acid merabolism is cerebral
folate deficiency (CFD) and the presence of cerebral folate receptor antibodies.
CFD has been associared with low-functioning autism, micochondrial
discase or dysfunction, Rett syndrome, epilepsy or seizures, and an abnormal
cfcarocnccphalogram“y While this disorder is not something that I routinely
check forinall preconception or pregnant women, eesting for the presence of folare

recepror 1 antibodies may be indicaced if there is a significant family history of any
of the above conditions. IFCFD isidenified, folic acid should be stoppedand high
doses of activared folace (ic., folinic acid or L-methylfolatc) taken, working up to
25 mg ewice a day. "’

ADDITIONAL CONSIDERATIONS DURING PREGNANTY
Beyond folate, iron,and vitamin D, there are two additional nutrients (calcium and
omega-3 fateyacids) that | focus on with pregnant women to ensure that there are
no deficiencies.

CALCIUM

Adequate calcium intake is cssential for bone growth and long-term health
A pregnant woman should rake between 1000-1200 mg daily. If a woman is
avoiding dairy, this may be difficult to accomplish through the dier, and calcium
supplementation may be needed. As lead has recently been found to be present in
some calcium supplements, it is essential 1o use supplements from manufaerarers
who are testing for lead and rejecting calcium raw marcrials that have increased
amornts of lead. {This means verifying thar the manufaceurer is screening for lead
inthe rawmaterial or in each barch produced ) When taking calcium supplements,
I suggestthar women also take magnesium ina 2:] ratio of calcium to magnesium.

OMEGA-3 FATTY ACIDS

Omega-3 farry acids are essential for brain and cardiovascular development and
growth. The DHA form of omega-3 faery acid {avaifable in certain sea algae and
other marine sources but not plant-based sources of omega-3 fatty acids) is the
one thatisbesturilized by the dcve]oping brain. ltisrecommended that pregnant
and lactating women take at least 300 mg per day of DHA,*® and some studies
have suggested that significantly higher doses may be even more beneficial,
Children of mothers who rook 3.3 grams of combined EPA and DHA during
pregnancy demonstrated greater hand-eye coordination,*® and children of
mothers who took about 2 grams of combined EPA/DHA (as 2 teaspoons of
codliver oil) had increased mental processing,*® Fish oil supplemencarion during
pregnancy has also been associated with lower potential for allergies and possibly

other immune-mediated discases. 5152

BIRTH AMND POSTNATAL CONSIDERATIONS

An increased prevalence of autism has been identified in children born by both
emergency and clective cesarean section {C-secrion).®* It is logical to suspect
that when an emergency C-section is performed due to fetal diseress, this stress
could be refared to a lack of blood flow to the feeal brain that could lead to brain
injury with resufring antism symproms. Because che prevalence of autism isalso
higher with elective C-sections, however, all efforts should be made o avoid
C-sections whenever possible. Although many women are told thae chey need
to have a C-section if they had a previous C-seetion, the American Congress
of Obstetricians and Gynecologists (ACOG) recently declared, "Artempring
a vaginal birch after cesarean (VBAC} is a safe and appropriate choice for most
women who have had a prior cesarean delivery, including for some women who
have had two previous cesarcans™*

Linstruce parents that a baby is not considered past due until afrer 42 weeks,
‘There is no reason to artificially rush the delivery of a baby before the baby and
placenta indicate tha it is time for delivery. If there is any concern, an ultrasound
can be performed to ensure thar the baby is healthy and nor under stress.
Induction of pregnancy itself may have a negarive role on a child’s development.

[ instruct parents that a baby is not considered past due until after 42 weeks. There
is no reason to artificially rush the delivery of a baby before the baby and placenta
indicate that it is time for delivery.
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in one study, there was almosta 2-fold increase in ADHD diagnosis in children
born ro mothers who were induced. 3%

Some families express concernabour exposing their newborn to the antibiotic
ointment that is placed in newborns’ eyes soon after delivery. This is used
specifically to prevent neonaral infection from sexually transmicced diseases
{STDs} suchas chlamydia and gonorrhea thar can be contracted during passage
through the birth canal. Therefore, this has to do with the STD stacus of the
mother. (It should be remembered that these STDs can be asymptomatic or
missed on vaginal screening,) While 1 am not overly concerned abour a topical
one-time exposure to an antibiotic (using a route that would not have an effect
on the baby intestinal flora), itis the case thar the ointmene may cause chemical
irrization or interfere with che initial eye contaceand bonding thac happens when
the mother is first holding the baby. Parents should evaluate che pros and cons
and decide what they think is best for their baby.

Vitamin K is routinely administered by intramuscular injection soon after
birth. Thisis done w prevent a rare newborn condition called hemolytic disease
(a condition where the baby’s blood cannor clot and the baby has a hemorrhage).
The injected form does not contain thimerosal. Deficiency in vitamin K can
cause the hemorrhagic condition in abour 1 in 10,000 births, and the bleeding
can oceur up to 12 weeks after birth. For families who have concerns about the
injected form of vicamin K, there are protacols available for its oral use from the
Canadian Pediarric Society,* the Pediatric Sociery of New Zealand 57 and the
Australian government.*®

Babies are routinely given the first dose of hepatitis B vaccine on the first
or second day of life. I discuss vaccines at greater lengeh below. Many parents
question why they should give a newborn a hepatitis vaccine at birth if che
mother tests negative for the virus during pregnancy and babies do not engage
in activities that would spread heparitis B. While the administration of the
vaccine along with heparitis B immunoglobulin may be effective in preventing
the acquisition of heparitis B in babies born to infecred mothers, all pregnant
women should have been tested for heparitis B, meaning that their infection
seatus should be known at the time of delivery. If the mother is not infected with
hepatitis B, | see little benefit to vaccinating 2 baby for thisat birth.

Afzer irch, T advocare for discharging mother and baby from the hospital
as soon as possible. Hospitals are known ro harbor higher levels of cerrain
infections (such s Candida, methicillin-resistant Staphylococens anrens [IMRSA),
and clostridia) than most of the outside world, including most people’s homes.

INFANCY

BREASTFEEDING

The importance of breastfeeding is now universally accepted. The American
Academy of Pediarrics (AAP} recommends that babies be breastfed for at
lease the fiest year of life, and longer if desired by the mother and baby.*® Babies
who ase breastfed have been suggested to have higher 1Qs and cognirive
development®®® and a Jower incidence of cype 1 diaberes,%? allergies (when
compared with cow’s milk and soy formulas) % asthma,®* and ear infecrions.%
Babies who receive cow's milk-based formula may have increased intestinal
permeability (leaky gut) when compared wich babies who receive brease milk %%
especially if they were born prematurely®” Although some families express
concern about feeding any form of milk to their babies due to the casein coneen,

the amino acid composition of human milk is different from that of cow’s milk 68
For these and other reasons, I encourage adherence to the AAP breastfeeding
recommendations.>?

Babies who are breastfed are provided antibodies through the milk to fight off
infection within hours of a mother being exposed to a virus or bacteria, This can
protect the baby against a host of different pathogens that could ocherwise lead
to the baby being exposed to antibiotics. Anocher advantage of breastfeeding is
thata mother who continues to optimize her nutrition {as atready discussed with

regard to pregnancy} provides the nucrients eo her baby through the breast milk.

INTRODUCTION OF SOLID FOODS

Infanes who are fed solid foods roo carly are prone to developing food allexgies.
In general, the American College of Allergy, Asthma, and Immunclogy
recommends thar solid foods not beintroduced until 6 months ofage. with dairy
produces introduced at 12 months, eggs at 24 months, and peanuts, tree nats,
fish, and seafood not introduced undl ar least 36 months of age.®® Foryoanger
siblings of children on the autism spectrum, 1 also recommend waiting at least
until 1 year of age before introducing gluten. When foods are fieally ntroduced,
only small amounts should be offered for che first few days, and ane new food
should be introduced every 4 days to wacch for negative reactions.

VACCINES

Much controversy surrounds the potential connection berween vaccines and
ASD.Ifind it inceresting that pediatricians rousinely tell parents thar to prevent
an undesirable immune reaction {allergies) they should wait six months to
introduce a forcign substance (food) to their baby and advise parents to give
foods one at a time o watch for reactions, yet recommend that vaccines be
given starting ac birch (hepatitis B) and continuing with another 21 antigens
given simultaneously ar 2 months of age: diphtheria, tetanus, pertussis, 3 strains
of polio, 13 strains of pneumococcus, Haemaphilus influenzae type b (HiB), and
rotavirus, This displays a significant disconnect between pediatricians’ feeding
and vaccine advice,

In my pediatric practice, 1 follow the true meaning of informed consent,
explaining vaccine benefits, risks. and alternatives to familics so chat they are
fully and meaningfully informed when making their decision. Ulrimately,
parents have both the right and responsibility to make medical decisions and
decide what is best for their child. They can choose 0 give vaccines according
to the recommended Centers for Disease Control and Prevention (CDC)
schedule, or they can split vaccines, delay them, or not give any atall. The AAP
recommends thar pediatricians liscen carefully and respecefully to parenes’
concerns about vaccines, convey respect for continucd refusals that follow
adequate discussion,”® and not discharge families wha refuse vaccinazion from
their pediatric practice. Notwithstanding these recommendations, almost
409% of pediatricians said they would not provide care to 2 family that refused
all vaccines, and 28% said they would not provide care to a family that refused
some vaccines.”!

Although thimerosal is a known neurotoxin with no nacural biological role,
concernsaboutvaccines go beyond the mercuryinvaccines. With the exception
of flu shots and teeanus vaceine (DT has trace thimerosal and teranus toxoid
may have the full 25 meg of mercury), thimerosal was removed from most

In my pediatric practice, I follow the true meaning of informed consent, cxplaining
vaccine benefits, risks, and alternatives to families so that they are fullyand meaningfully
informed when making their decision. Ultimately, parents have both the right and
responsibility to make medical decisions and decide what is best for their child.
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vaccines in the early 2000s, yer the prevalence of autism has continued to climb.
One possible explanation is that exposure to injected ancigens from vaceines
can cause undesirable immunological effects with or withour the presence of
mercury. The discases that children are vaccinated against (with the exception
of tetanus and hepatitis B) are not contracted in the natural world chrough
injection but through the respiratory trace or the gastrointestinal (Gl) esace,
and, therefore, the immune system’s first line of defense, which sets in motion
che rest of che narural immune response, is bypassed, Both of these systems
(respiratory and GI) have specific white blood cells and antibodies residing on
their surface that serve as a firstline of defense against invading organisms. The
injection of vaccines prompts an artificial immune response. Abnormal shifts
in white blood cells fo]]owing vaccinarion were suggcsted to be the reason wﬁy
children who were given the DTwP vaccine (note that this had a different form
of pertussis antigen than the current vaccine and did contain chimerosal) at 2
months of age were significantly more likely to develop asthma than children
who did not start receiving thisvaccine until 4 or § months of age.” The authors
of this study hypothesized that the vaccinarions can be viewed as promoters of
asthma development, perhaps by stimulating 2 Th2-type immune response
and shifting the cyrokine balance” They alsc nore thar at birth the newborn
immune system has a limived ability to produce Thl cyrokines, bur levels
increase over the next 6 months.”*

More research is warranted to examine possible subtypes of autism relative
to vaccine exposure and vaccinated versus unvaccinated children. Nonecheless,
existing medical literature makes it clear thata role berween autism and vaccines
is biologically plausible. To cice a few examples:

e Some children with ASD have been found to have mitochondrial
dysfunction”® In the case of Hannah Poling, the United States
Courr of Federal Claims decided that there was enough evidence to
show that vaccines may have aggravared her mitochondrial disorder
and rriggered problems consistenc with autistic-like behavior”® Some
people even argue thac vaccines can be the trigger for secondary
mitochondrial issues.””
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% Vaccines are documented to have the potential to induce autoimmune
diseases.”®7% and although rare, MMR vaccine has recently been
associated with immune chrombocytopenic purpura.®® As a subset
of children with ASD  has documented aucoimmunity against the

brain,*""® it is plausible that vaccines could induce auroimmunity

against the brain with resulting symptoms consistent with autism.

% Large epidemiologic studies have been published that found searistically
signiﬁcanc evidence to suggest that hoys in the United States who were
vaceinated with the wiple series hepacitis B vaccine during the time
period in which vaccines were manufactured with chimerosal were more
susceptibleto developmental disability than were unvaccinated boys. 3 In
addition, astudybased on vaccine eecords suggests thar US male neonates
vaccinaced with the hepatitis B vaccine prior to 1999 had a threcfold
higher risk for parental report of autism diagnosis when compared with
boys not vaccinared as neonares during that same time period ®

COMNCLUSION

There is considerable interest in developing strasegies to try and prevent autism,
especially for Families whe are ac higher risk by having one child on the spectrum
already. In chis arcicle, [ reviewed a variety of possible strategics that can be
considered beginning ac the time of preconception and beyond. These include
supporting the mctE'nyiation/transsulfuration ?athway with proper B vitamin
supplementation; avoiding or minimizing toxic exposures {including BPA and
heavy merals); enhancing maternal nurrition {including supplementation. as
appropriace, withvitamin D, iron, folate, calcium,and omega-3 farcy acids) assessing
maternal food allcrgics and intolerances; SCTECRIng for maternal llypotbyroidism:
controlling marernal fungal and baceerial infections; breastfeeding newborns and
introducing solid foods with care; and carcfully weighing the pros and cons of
postnatal interventions including vaccines. Furcher study is warranted to examine
the issues raised in this review arricle so that we can determine if the prevalence
of autism can be reduced by correcting imbalances and insules that can occur
preconceptionally, during pregnancy, and during carly childhood.
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