Oat

open access text

Mental Health and Addiction Research

ISSN: 2398-5380

Case Report

The cause of autism and chronic disease: from
misunderstanding to treatment, recovery, and prevention

Lisa Stephenson*
Canisius College, USA

Abstract

For three quarters of a century we have viewed autism as a psychiatric disorder with no known cause, no understanding of what is happening to the brains of affected
individuals, no effective treatment, and no suggested prevention strategy. We now have 1 in 36 children living with autism, but the condition we call autism is not a
psychiatric illness. The medical anatomy of autism and related disorders is now understood, and the cause of autism no longer remains a mystery.

Extensive clinical work over the past few years supports the hypothesis that our children are facing an immune-mediated disease that affects the central nervous
system, which is the result of a multifactorial environmental assault, on genetically predisposed individuals, during a critical period of rapid development. The
emerging body of evidence also demonstrates that autism and related neurological dysfunctions, along with infectious diseases, neurodegenerative disorders, and most
non-communicable diseases (NCDs) are all symptoms of a dysregulated immune state, with microbiome depletion as the driving force behind this phenomenon.

The theme of this discussion is to develop a focus on the inter-relationship between the role of genetic predisposition, timing, and the environment in autism and
chronic disease, and to lay the groundwork for the development of a treatment pipeline to assist those who have been injured. For the purposes outlined above, this
discussion will focus mainly on autism since unravelling the medical underpinnings of this debilitating condition will effectively illuminate the underlying cause of
almost every chronic condition, across the lifespan, and forge clear a path to an effective treatment and successful prevention protocol for a great number of chronic

and debilitating diseases.

Background

For three quarters of a century we have viewed autism as a
psychiatric disorder with no known cause, no understanding of what is
happening to the brains of affected individuals, no effective treatment,
and no suggested prevention strategy. We now have 1 in 36 children
living with autism, but the condition we call autism is not a psychiatric
illness. Autism is a set of symptoms of a dysfunctional immune
system, caused by an environmental assault, from multiple triggers,
on a genetically susceptible population during a critical period of rapid
development. It is only when these three elements are working together
in unison, creating a perfect storm, that a child will succumb to autism.

The theme of this discussion is to develop a focus on the inter-
relationship between genetic predisposition, timing, and the
environment in autism and chronic disease, and lay the groundwork
for the development of a treatment pipeline that must be implemented
immediately in order to halt the progression of this silent and insidious
pandemic of modern culture. For the purposes outlined above, this
discussion will focus mainly on autism since unravelling the medical
underpinnings of this debilitating condition will effectively illuminate
the underlying cause of almost every chronic condition, across the
lifespan, and forge a clear path to an effective treatment and successful
prevention protocol for a great number of chronic and debilitating
diseases, including the conditions that are presently believed to be
mental disorders.

Dr. Michael J. Goldberg, M.D. and Director of the NIDS Research
Institute, has been successfully treating children with autism, ADHD,
and related disorders for over twenty-five years. Dr. Goldberg theorized
many years ago that chronic pediatric neurological dysfunctions are
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symptoms of a compromised immune system. He refers to them as
Neuro-Immune Dysfunction Syndromes, or NIDS. Dr. Goldberg’s
work began in the 1980’s with Chronic Fatigue Syndrome (CFES), also
known as Chronic Fatigue Immune Dysfunction Syndrome (CFIDS)
or Myalgic Encephalomyelitis (ME), when his wife was stricken with
this mysterious illness. Dr. Goldberg is now working with professionals
around the globe to have autism, Attention Deficit/Hyperactivity
Disorder (ADHD), Obsessive Compulsive Disorder (OCD), CFS/
CFIDS/ME and other chronic neurological disorders recognized
as phenotypic expressions of an underlying auto-immune/neuro-
immune disease process.

The cause of autism

The history of autism has been marred by vehement discourse
within the community itself, unsubstantiated theories of causation,
and a hopeless search for answers. By the turn of the century, a heated
controversy surrounding vaccines and autism transpired, due to an
article published in 1998 that linked the combined measles, mumps,
and rubella vaccine to ulcerative colitis and autism spectrum disorders.
The paper was deemed to be fraudulent but the belief that vaccines
cause autism in children persists today. The study, which has since
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been retracted, lead to a decline in vaccination rates across the globe
and a resurgence of measles and mumps, resulting in deaths and
serious permanent injuries.! This, in turn, prompted hundreds of
studies around the world involving millions of children to dispute the
consensus that vaccines play a causal role in the development of autism.

There is absolutely no verifiable proof that vaccines cause autism but
the reason some children develop autism following a vaccination is now
clear, and it does notlie with the vaccine itself. The culprit now appears to
be acetaminophen, or Tylenol®, which is widely used during pregnancy
and is routinely administered prior to and following vaccinations in
babies and young children to alleviate pain.? Acetaminophen, also
known as paracetamol, overloads the sulfur metabolism pathway
leading to an overproduction of N-acetyl-p-benzoquinone imine,
a toxic by-product produced during acetaminophen metabolism.
Consequently, immune function is suppressed and the liver’s supply
of glutathione is depleted, reducing the body’s ability to detoxify
environmental toxins, thereby increasing oxidative stress, which leads
to protein, lipid, and nucleic acid damage from free radicals. Being
the body’s main antioxidant, glutathione is vital for healthy immune
function, controlling inflammation, and disease prevention. One of the
characteristic effects of excess acetaminophen usage is loss of Purkinje
cells in the brain, consistent with findings in autism,® and Bauer and
Kriebel found that when acetaminophen became commonly used
to treat circumcision pain after 1995, there was a strong correlation
between country-level autism prevalence in males and a country’s
circumcision rate.* In fact, it is now hypothesized that the epidemic
rates of autism, asthma, and ADHD throughout much of the world
may be largely due to the increased use of acetaminophen during
pregnancy and in genetically and/or metabolically susceptible children,
since the marked increase in chronic pediatric disease coincides with
the replacement of aspirin by acetaminophen in the 1980s, after aspirin
was implicated in the development of Reye’s syndrome.®

The medical anatomy of autism and related disorders has now
gained definition and the cause of autism no longer remains a mystery.
Extensive clinical work over the past few years supports the hypothesis
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that our children are facing an immune-mediated disease that affects
the central nervous system, which is the result of a multifactorial
environmental assault, on genetically predisposed individuals, during
a critical period of development. The emerging body of evidence also
demonstrates that autism and related neurological dysfunctions,
along with infectious diseases, neurodegenerative disorders and most
non-communicable diseases (NCDs) are symptoms of a dysregulated
immune state, with microbiome depletion as the driving force behind
this phenomenon.

The human microbiome: at the root of chronic disease

The human gastrointestinal tract is host to a complex and
dynamic population of microorganisms, the gut microbiota, that
impart important functions in host nutrient metabolism and
energy production, xenobiotic and drug metabolism, immune cell
development, maintaining epithelial intestinal barrier homeostasis,
immunomodulation and protection against pathogens. Collectively
known as the human microbiome, the microbiota consists of a wide
range of pathogens, commensals and mutualists, and approximately
ten times more bacterial cells than human cells. Microbial diversity
is intrinsic to healthy immune maturation and function, and normal
microbiota development is contingent upon acquiring the right
microbes in the right order during critical windows of childhood
growth. The microbiome is essentially the foundation for all body
functions and it is now well established that a healthy microbiome is
largely responsible for overall health of the host.

The human microbiome is one of the densest microbial
communities on earth and has a massive influence over the human
body, affecting cellular activity, immune function and switching our
genes on and off.® It now appears that the microbiome is the ultimate
stimulus for epigenetic processes, because it is the first point of contact
with environmental and dietary influences before they reach human
cells, thereby influencing gene expression linked to certain disease,
such as cancer.” The composition of microbiota that humans harbour
throughout their lifetime is established during the first few years of life.
Microbial colonization, or the seeding of our core microbiota, occurs
parallel with immune system maturation and synaptic development,
which takes about three years.* Similarly, a decline in microbiota
richness and diversity with aging has been evidenced to occur parallel
with a decrease in neuronal complexity and immunocompetence.’
Research has now established that the intestinal microbiota must be
populated within the early developmental window of life, in order to
facilitate the microbiota’s role in protecting epithelial barrier integrity,
regulating inflammation, modulating immune function, influencing
circadian rhythm, programming the hypothalamic-pituitary-adrenal
axis, or stress response system, and supporting normal synaptogenesis.*’
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Microbiome depletion and declining pathogen resistance is now
implicated in a large and ever-increasing number of neurologic,
gastrointestinal, metabolic, oncologic, hepatic, cardiovascular,
psychologic, respiratory, and autoimmune disorders.! A number
of environmental factors have been recognized as causal factors in
this phenomenon including antibiotics, pesticides,'? air pollutants,
PCBs," heavy metals,”” and diet. A growing body of research also now
shows that proton pump inhibitors, one of the most widely used classes
of drugs, are more effective at altering microbiota composition than
antibiotics.'®

Maintaining the structure of the epithelial gut lining is of critical
importance and without a properly colonized microbiome, the
epithelial barrier may become compromised and induce profound
systemic damage. The main functions of the intestinal epithelial
barrier are to regulate the absorption of nutrients, electrolytes,
and water, and to prevent the entry of toxins and pathogenic
microorganisms. To maintain these functions, microbial equilibrium
is required. Perturbations of the microbiome and intestinal barrier
dysfunction have been demonstrated in autoimmune disease, obesity,
metabolic diseases, and in individuals with autism and their first-
degree relatives."” The intestinal microbiota plays an important role
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in pathogen resistance, both by direct interaction with pathogenic
microbes and also by influencing the immune system.’* When faced
with adverse conditions, such as exposure to pathogens, environmental
toxins, stress, or lack of nutrition, an unbalanced microbiome is unable
to carry out its functions. A large body of literature now shows that
microbiota alterations, intestinal permeability, and inflammation play
a central role in the development of mental disorders and chronic
disease.” Post-industrial society and modern lifestyles have profoundly
eradicated key components of the microbiome, minimizing optimal
function and reducing it to an unstable, inflammatory, and disease-
prone state. A recent metagenomic study of eighteen skin sites in fifteen
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healthy adults revealed that only about 30% of microbial functional
gene content was maintained across body sites.?” The dramatic increase
in melanoma and squamous- and basal-cell carcinomas is very likely a
consequence of skin microbiome depletion, and not due to the direct
exposure to ultraviolet radiation itself.

The failure to support early-life microbiome development and the
consequential downward shift of healthy microbiota in the human
microbiome plays a direct role in the epidemic increase of chronic
disease states across all nations. Consumption of the Western diet,
compounded by exposure to a wide range of environmental stressors,
undermines optimal nutritional and the evolutionary principals of our
past and fosters the growth of pathogenic flora. This dysregulation
of the most important physiological network in the human body has
undeniably destabilized the immune system at a population-wide level
and has given rise to a profound neuroimmune epiphenomena.

The role of the immune system, microglial activation and
meningeal lymphatic vessels in autism and chronic disease

Human Immunodeficiency Virus (HIV) first appeared in the U.S.
as early as 1960, but it was not until 1981 that the first patient was
formally diagnosed. The AIDS epidemic gripped the world with illness,
fear and death but the scientific advances achieved in HIV and Simian
Immunodeficiency Virus (SIV) research fostered our understanding of
the mechanisms relating to the structural and immunological damage
to the gastrointestinal tract during the initial acute phase of infection,
the pathological immune activation during the chronic phase, and
effectively established the underlying cause of AIDS, autism and the many,
many immune related disease states that children and adults face today.

During the initial acute phase of HIV infection, patients present
with gastrointestinal pathology, rapid and substantial damage to gut-
associated lymphatic tissues, and immune activation characterized by
massive depletion of Th17 cells, a subset of CD4+ T cells that control
intestinal bacteria,! polyclonal B-cell activation,”? increased T-cell
turnover,” increased frequencies of T-cells,” and increased serum
levels of proinflammatory cytokines and chemokines.® Moreover,
genes associated with cell cycle regulation, lipid metabolism, and
epithelial cell barrier and digestive functions are downregulated, as
evidenced in gene expression profiles of GI tract biopsies from HIV-
infected individuals.” The damage incurred during the initial infection
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77(21):11708-17.

22 Lane HC, Masur H, Edgar LC, et al. Abnormalities of B-cell activation and immunoregu-
lation in patients with the acquired immunodeficiency syndrome. N Engl J Med. 1983 Aug
25;309(8):453-8.
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stage causes intestinal permeability and concomitant microbial
translocation. Tissue analysis reveals that the bacteria moving out
of the gut lumen, into the lamina propria, to the lymph nodes, and
beyond into non-lymphatic tissues and organs,” is the primary
cause of pathological immune activation in HIV/SIV.?® This damage
to the GI tract adversely impacts nutrient adsorption and digestive
functions, with the potential to reduce the efficacy of antiretroviral
therapy. Consequently, symptoms of initial phase infection that
continue throughout disease progression include diarrhea, increased
gastrointestinal inflammation, increased intestinal permeability (up to
five-fold higher than healthy controls) and malabsorption of bile acids
and vitamin B12.*

In the advanced HIV infection stage, the homeostatic balance
between the microbiota and intestinal immunity fails and microbes are
able to penetrate the intestinal barrier and gain systemic circulation.
Following considerable structural and immunological damage to the
gastrointestinal system, this phase of HIV/SIV infection is marked by
a persistent inflammatory response by the immune system as a direct
consequence of translocation of microbial products from the lumen of
the GI tract into the system.* The degree of inflammation within the GI
tract correlates with viral replication® and a higher degree of microbial
translocation corelates with a higher level of immunodeficiency.® It
is also important to note that the extent of the dysfunction can better
predict disease progression than clinical biomarkers. The progression
to AIDS is then defined by viral replication and a slow, continuous
depletion of CD4* T-cells, eventually rendering the host defenseless to
other opportunistic pathogens and toxic environmental assaults.
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Children infected with HIV present with neurodevelopmental
sequelae that include impairments in cognition, behaviours that include
irritability, anxiety, and perseverative behaviours, and socialisation,
language, and non-verbal communication deficits, all which perfectly
mirror those of autism.* Physiological abnormalities shared by
both autism and individuals with HIV infection include abnormal
immune reactions to gliadin and casein, intestinal permeability and
malabsorption of nutrients, dysregulated production of digestive
enzymes (impaired pancreatic function) and inability to digest complex
carbohydrates, lactose and sugar intolerance, inability to absorb fats
and protein, gastrointestinal pathogen overload (secondary intestinal
viruses and bacterial imbalances), abnormal immune reactivity to
Candida, impaired fine and gross motor skills, impaired sensory
processing, mitochondrial dysfunction, cellular calcium overload,
oxidative stress and glutathione depletion, microglial activation
and inflammation, encephalopathy, glutamate and quinolinic acid
excitotoxicity, and impaired methylation.* As seen in autism, children
with HIV sometimes develop normally and regress between 1.5 to 2
years of age, and regression is linked to increased retroviral load.
Moreover, severity of autistic symptoms in HIV positive children is
correlated with levels of retroviral load/replication and level of CD4*
T-cell depletion.*

Since autism is believed to be a psychiatric disorder and not a
complex viral/complex neuroimmune disorder and properly classified
in Chapter III of the WHO’s International Classification of Diseases as
“D89.89 Other specified disorders involving the immune mechanism,
not elsewhere classified”, there is no consensus regarding etiology or
pathology of the disease and parents have been forced to scour the
globe to ease the suffering for their children. Regardless, research and
treatment of HIV has shown us that many treatments currently used
for autism have proven or suspected antiretroviral effects that likely
contributes to their success:

o+ Chelation of heavy metals inhibits HIV virus integration into
human DNA and reduces viral load.”

o Tetracycline antibiotics inhibit HIV in a similar manner as chelation
agents.”

 Glutathione and agents that increase glutathione inhibit HIV.*
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CD4+ helper T cell depression in autism. Immunol Lett. 1990
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Aug;15(8):243-4, Disintegration of retroviruses by chelating agents - V. Wunderlichl and
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« Antiviral agents have been shown to reduce HIV viral load.*

« Hyperbaric oxygen has been shown to inhibit HIV and reduce viral
load.

« Pancreative enzymes may be beneficial in reducing viral load.*

« Methylation agents directly inhibit HIV activity and maintain its
latency.®

Since the aforementioned treatments are effective in ameliorating
the symptoms of autism in HIV infected children, then it stands to
reason that the symptoms of autism are caused by immunological
factors related to an underlying disease process, probably of viral origin,
that is treatable and surmountable. It is also clear that HIV and autism
share the same pathological features and, in all likelihood, the same
etiology. More importantly, a single or a combination of antiretroviral
treatments can diminish or completely eradicate the symptoms of
autism in HIV infected children, sometimes with total remission of
autistic symptoms.

Gastrointestinal disease is a hallmark symptom of HIV, but its
manifestation was considered to be a consequence of the immune
destruction that characterizes HIV rather than being fundamental
to its pathogenesis. Fortunately for those afflicted, it soon became
clear that gut immunity is central to the pathogenesis of HIV and
the development of AIDS, since most of the critical events such as
transmission, viral amplification, and CD4* T-cell destruction, occur in
the gastrointestinal tract. CD4* T-cell development strictly depended
on the resident microbiota,* and in autism CD4* T-cell proliferation
is also impaired.* Ultimately though, as in autism, it is the chronic,
persistent, dysfunctional inflammatory response by the immune
system that leads to the development of AIDS.

Aberrant immune function in autism is now widely accepted but
still many children and adults today are suffering from a condition that
we are mistakenly calling autism and no effective medical treatments
have become standard of care, despite the dramatically increasing
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prevalence. A role for immunological involvement in autism has long
been considered, as parallel evidence of immune abnormalities began
to emerge in the context of a neuroimmune hypothesis.* Several
immunologic risk factors that have been described include maternal
infection and inflammation during pregnancy, as discussed previously,
heavy loading of autoimmune and immune related disorders in many
families of children with autism,* associations with immune-related
genes,* and altered immune responses in children with autism.”
Moreover, autoimmune and immune related disorders are known to
share sharply increasing prevalence rates over the last decades, and
Chen et al. found that children born to mothers with autoimmune
disease were 34% more likely to develop autism.*

The immune system influences the central nervous system
primarily through brain and immune signalling molecules (hormones,
neurotransmitters, neuropeptides, cytokines) that facilitate mutual
neuroimmune communication through the neuroendocrine pathway,
the hypothalamic-pituitary-adrenal axis, and through the lymphoid
organs of the lymphatic system. Failure to supply sufficient enteral
nutrients and providing agents that suppress probiotic gut flora
while decreasing protection against harmful pathogens, results in an
increased risk of intestinal permeability, microbial translocation, and
an overactive or underactive immune response, an immune failure to
differentiate between self and non-self, or a complete breakdown of
immune function. The result is chronic systemic inflammation, and
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possibly even death since the same mechanisms are at work in immune
dysfunction as they are in Sudden Infant Death Syndrome (SIDS). SIDS
occurs when you have an infant who is at a critical stage of development,
has an underlying immune related biological vulnerability, * has an
uncolonized gut microbiome that is unable to control inflammation
and is comprised of an increased number of pathogenic microbes, **
who is then exposed to external triggers.>® SIDS babies also often have a
history of viral illness preceding death®* and elevated pro-inflammatory
cytokines® that likely influence the integrity of the epithelial barrier
leading to increased microbial translocation and a resulting chronic
inflammatory response. As in autism and ADHD, SIDS affects more
males than females.

The developing microbiome plays a key role in the formation of
the neonatal immune system, and dysregulation of the microbiome can
significantly impact systemic immunity.*® The microbiome regulates
inflammation and also exerts numerous effects on the intestinal
neuroimmune system.” The neuroimmune system is a system of
structures and processes involving the signalling between the nervous
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system and immune system. It is comprised primarily of glial cells* and
protects neurons against disease by maintaining permeable barriers,
such as the BBB, mediating neuroinflammation, promoting wound
healing in damaged neurons, and summoning host defenses against
pathogens.” The glial cells of the ENS, the enteric glia, lie beneath
the intestinal epithelial cells and are also distributed throughout the
gut wall, including the area of the mucosa. In addition to their role
in supporting neural circuits, the glia plays a role in strengthening the
intestinal epithelial barrier,” preventing gut inflammation,” and in
supporting muscular digestive processes.®*

There are four types of glial cells of the CNS that maintain
homeostasis, form myelin, and surround neurons to insulate them and
hold them in place: 1) astrocytes, which attach to blood vessels and
provide nutrients and oxygen to neurons, 2) oligodendrocytes, which
form myelin in the brain and spinal cord, 3) ependymal cells, which
are involved in the production of cerebrospinal fluid and also serve as
a reservoir for neuro-regeneration, and 4) microglia, which protect the
neurons from environmental insults.

CNS inflammation is primarily driven by microglial cells which
secrete proinflammatory cytokines.® In a healthy brain, the microglia
constantly survey all aspects of their environment and facilitate the
coordinated responses between the immune system and the brain. The
microglia constitute about 10% of the total cells in the adult CNS** and
act as a first line of active immune defense in the brain and spinal cord.
In response to injury, inflammation, neurodegeneration, infection, and
brain tumors, the microglia multiply and enter an activated state to
engulf and eliminate harmful debris - a process known as priming.®®
Microglia are the most active cytokine producing cells in the brain and
when primed in response to immunological stimuli they release pro-
inflammatory cytokines, such as nitric oxide and neurotrophic factors.®
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The magnitude of microglial activation following an immune insult is
dependent on the type and potency of the stimulus, and the exposure to
prior and existing stimuli that may result in a state of persistently primed
microglia and an exaggerated inflammatory response. This microglial
hyper-activation following an immune challenge results in amplified
and prolonged neuroinflammation, sickness behaviour, depressive-like
behaviour, and cognitive deficits.”” Chronically activated microglia also
release excessive amounts of superoxide free radicals and extracellular
reactive oxygen species that are highly reactive and can damage proteins,
lipids, and nucleotides, resulting in cell dysfunction and death.® The
reason for excessive and prolonged activation of the microglia is not
well understood but an unabating barrage of insults would constitute
a situation whereby primed microglia may be unable to return to their
resting state. Additionally, since neural tissues have restricted cell
renewal and regeneration capacity, the CNS is extremely vulnerable to
uncontrolled inflammatory processes. Microglial activation has been
described in the literature as chronic microglial encephalomyelitis,
viral encephalitis, autoimmune encephalitis and microgliosis. A large
body of evidence now shows that dysregulated microglial functioning
plays a critical role in the pathophysiology of autism.*

The discovery in 2005 by a team of researchers led by neurologist
Carlos Pardo at Johns Hopkins, which demonstrated that microglial
cells were activated in individuals with autism,” precipitated further
advances in understanding the role of the microglia in normal
development of the CNS, in addition to their contribution to CNS
immunity. There is now increasing evidence that supports the notion
that chronic and prolonged activation of the microglia in autism can
compromise neuronal functioning by inducing a cascade of further
inflammatory cytokines and oxidative stress, resulting in impaired
neuronal communication and underconnectivity.” Underconnectivity
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haslongbeen recognized in autism and the severity of autistic symptoms
correlates with degree of underconnectivity.”” The host microbiome
regulates microglia maturation and function,”” and microglial
activation in response to pathogens,”* environmental toxins,”” and a
nutrient-free diet,”® is also now implicated in the pathophysiology of
SIDS,” epilepsy,”® cancer,”” HIV/AIDS,® substance use disorders,
Fetal Alcohol Spectrum Disorders,” neurodegenerative disorders,®
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obesity,** diabetes,® autoimmune disorders and tic disorders, *
infectious disease,” and psychiatric disorders.*® Underscoring the
importance of supporting the immune system, Cao et al., report
that prior activation of microglia during embryogenesis may drive
lasting neuro-immune responses and lead to later life susceptibility
to inflammation.* Essentially, microglial activation, as a downstream
effect of alterations in the microbiome, may be at the root of every
chronic condition known to man.

Historically, the CNS was thought to be isolated from the immune
system and therefore had little or no role in CNS neural networks and
communication pathway, but recent findings in microglial activation
have raised significant questions about long-held beliefs and led
to a watershed discovery that profoundly changed the landscape
of immunological research. In 2015, University of Virginia School
of Medicine researchers Jonathan Kipnis and Antoine Louveau
overturned decades of textbook teaching when they discovered a set
of meningeal lymphatic vessels that directly connect the CNS to the
immune system. This revelation fundamentally changes how we view
brain-immune interactions. *® The brain was previously considered an
immune-privileged organ devoid of lymphatic vasculature but this
discovery demonstrates that pathogens and environmental toxins
that have the potential to traverse the BBB now have a direct route to
the brain. It is clear now that our immune systems do not control the
microbes in our gut but rather the microbes are regulating our immune
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systems, and most other body functions. The immune system, the heart
of all body systems, is very active in the gut and microbes are among the
most critical environmental factors which provide the specific signals
involved in immune system development and maturation.”

The emerging research, albeit limited, is also now corroborating
the overlapping and similar symptomology within various disorders.
Rommelse et al. revealed that up to 80% of children with autism also
meet the diagnostic criteria for ADHD® and the relationship between
borderline personality disorder, bipolar disorder, and ADHD was
reviewed in 2014 and it was found that diagnostic overlap within the
three disorders was 54%.”> More importantly, Nazeen et al. found
that autism shares genes in innate immunity pathways that overlap
with its comorbid conditions asthma, bacterial and viral infections,
chronic kidney disease, cerebral palsy, dilated cardiomyopathy, ear
infection, epilepsy, inflammatory bowel disease, muscular dystrophy,
schizophrenia, and upper respiratory infection,”® and Dr. Martha
Herbert’s ground-breaking publication revealed that there is a genetic
overlap between autism and cancer, metabolic, neurodegenerative, and
heart diseases, further elucidating the shared biological underpinnings
of major chronic inflammatory and environmentally influenced
conditions.”

Today, the WHO recognizes chronic disease as the leading cause
of disability and death in the world and reports that 24% of the disease
burden and an estimated 23% of all premature deaths are attributable
to environmental factors,” yet environmental factors are consistently
overlooked by psychiatric and medical practitioners as a cause of
ill health. The shifting diagnostic criteria of the DSM to ensure that
mental disorders remain diagnosable within the psychiatric realm,
the evidence that microbiome alterations and microglial activation
are detectable in almost every chronic condition, and the proof of
overlapping symptomology of autism and multiple other inflammatory
diseases tells us that we can no longer diagnose children and adults with
mental illness while relying solely on behavioral criteria and ignoring
evidenced biological underpinnings.

Treatment

Historically, treatment of autism has met with little success, with
the exception of anecdotal cases of recovery that have essentially paved
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the way for the implementation of a successful treatment protocol.
Despite over thirty years of research, a reliable marker for autism has
not been identified, current pharmaceuticals fail to address the core
symptoms and carry significant risks, dietary interventions have not
been entirely effective, efforts to correct gut dysbiosis with supplements
and probiotic therapy have imparted little benefit, and behavioral
modification and structured education have shown to be somewhat
advantageous in certain cases but overall insufficient and, in some cases,
highly damaging.”” Dr. Goldberg’s research, expertise and successful
treatment of NIDS, however, has opened the door to an effective
clinical protocol that is designed to restore/manipulate the microbiota
while simultaneously reducing neuro-inflammation through the
removal of environmental triggers and the use of pharmaceuticals such
as antivirals, antibiotics, and antifungals, which target the agents that
induce microglial activation. All this is then followed by intensive and
sustained rehabilitation. The result of his treatment efforts effectively
unburden an overwhelmed immune system and return the brain to a
more functional state, as neuroinflammation is reduced, particularly in
the temporal lobes, which reproducibly have proven to be hypoperfused,
as evidenced by NeuroSPECT scans.”®

Single photon emission computed tomography, or NeuroSPECT,
reflects hypoperfusion and hyperperfusion in the brain and is
currently the most objective piece of data that we have to clinically
diagnose neuroimmune disorders. MRI and CT findings are often
unremarkable,” and if abnormalities are detected, the findings cannot
be interpreted by most medical professionals. Perfused areas of the
brain, as seen with NeuroSPECT, are a direct consequence of sustained
and prolonged inflammation resulting from microglial activation,
which commonly occurs in the temporal lobes (indicative of a viral
infection), occipital and parietal lobes, and the cerebellum in autism.
Perfusion abnormalities in these areas of the brain directly correlate
with the core deficits seen in autism, and perfusion in the right cerebral
hemisphere controlling functional communication, problem solving,
memory, and reasoning directly correlate with symptoms seen in
individuals labelled with an Asperger’s diagnosis."® Orbitofrontal
hypoperfusion is seen in ADHD'*" and is consistent with the challenges
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experienced by individuals who suffer with this disorder, primarily
impulsive behaviour and disinhibited emotional behavior. Moreover,
areas of the brain involved with OCD symptoms, including the
orbitofrontal cortex, the anterior cingulate cortex, the striatum, and the
thalamus, have also been proven to be hypoperfused by NeuroSPECT. "
Altered cerebral blood flow patterns have been detected in individuals
with panic disorder (with agoraphobia), OCD and PTSD and severity
of symptoms correlate significantly with the level of hypoperfusion.'®®
Distinct hypoperfusion was detected in the frontal, parietal and
temporal regions of individuals with both Alzheimer’s disease and
Parkinson’s disease associated with dementia, and Bench et al. revealed
that recovery from severe depression was associated with a significant
increase in cerebral blood flow in the left dorsolateral prefrontal cortex
and the medial prefrontal cortex, including the anterior cingulate.'®
Hypoperfusion has also been detected in genetic disorders, suggesting
that some symptoms associated with genetic disorders may be the
result of microglial activation and those individuals may also benefit
from treating the underlying immune dysfunction.'®®

Until now, brain disorders have been thought of as symptoms of
a chemical imbalance in the brain or a result of underconnectivity,
but the work with NeuroSPECT in autism provides clear and
irrefutable evidence that the conditions we call mental disorders are
symptoms of microglial activation that causes cerebral perfusion,
as a result of immune dysfunction driven by alterations of the
microbiome. The evidence of microglial activation in almost every
health condition known to man, as noted previously, and the recovery
of or improvement of symptoms in children labelled with autism,
ADHD, CFS/CFIDS, etc. with corresponding spect scans showing
post-treatment normalized cerebral blood flow patterns, provides
further proof that the neurological issues that accompany most disease
states may be treated by “de-activating” the microglia, and effectively
treating chronic disease can be accomplished by removing triggers that
suppress immune function while simultaneously fostering a healthy
microbiome. (Figure 1)

Discussion

The consensus in autism treatment has traditionally been to load
more agents into the body to treat a condition that we don’t understand.
The ambiguity surrounding causation has resulted in individuals with
autism being subjected to a variety of questionable or proven harmful
treatments such as the use of anti-psychotic medications, intensive
behaviour modification, electric shock therapy,'® nicotine addiction
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drugs,'”” oral prednisolone,'® intravenous immunoglobulin therapy,'”
acetylcholinesterase inhibitors,"® and a toxic African sleeping sickness
drug'"' that was abandoned in HIV/AIDS treatment due to numerous
deaths as a direct result of the treatment."? There are currently over
sixty ongoing interventional clinical trials with different pharmacologic
approaches and more than 130 studies already completed with no
drug registered as effective in treating the core symptoms of autism.'?
The reason for this is simply because we have yet to administer a
treatment that targets the gut and the brain simultaneously. In some
cases, interventions applied independently may improve outcomes
somewhat, but in terms of recovery, interventions will not be successful
unless approached within a multi-component protocol.

Addressing risk factors in early life can advance opportunities
for prevention, health promotion, and can also reduce a later risk
for the development of chronic illness and the need for outrageously
expensive behaviour therapy or a lifetime of custodial care. It is crucial
that we assist these children and provide treatment as early as possible
in order to increase their chances for recovery, but under the current
model children are waiting years for a diagnosis, only to wait again
for therapy that does not address the cause of the condition. Diet
and nutrition, supplementation to replace lost essential vitamins
and nutrients, and addressing the root cause of illness must be at the
forefront of every medical care model, which must also combine the
benefits of allopathic, naturopathic, homeopathic and traditional, or
Indigenous, healing modalities. And going forward, prevention must
be a paramount consideration.

The perfect storm of genetics, environment, and timing of insults
early in development describes much of the chronic disease we are
seeing today, but in autism only the timing is unique. The immune
system does not fully develop until the age of three so we have children
who are born genetically susceptible and are then exposed to massive
amounts of environmental toxins. We see mothers or expectant
mothers who have systemic and chronic infections (Lyme, Candida,
etc.) and these infections are transferred to their babies who have
no defenses to them. We then have young children with overloaded
immune systems who are exposed to high doses of environmental
toxins. Depending on the severity of the assault, the results could be
a spectrum of illness ranging from allergies, depression, or anxiety to
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Figure 1. Michael & Elyse Goldberg. AUTISM (“Disease, Disorder, or Syndrome?”) and its Connection to ADD/ADHD, CFS/CFIDS 11/3/98

obesity, diabetes, or autism. This is all occurring during a critical period
of rapid physical, emotional, and cognitive growth that is already very
stressful for a little body. Brain connections are forming at a furious
rate during those three years following birth. Over the past twenty-five
years, in a variety of species, neuroscientists have observed that starting
shortly before or after birth, the brain is the site of a fit of “synaptic
exuberance”, the period during development when synapse formation
outstrips synapse elimination. Infant brains produce trillions more
synapses than are found in mature, adult brains. In humans, this fit
of synaptic exuberance is confined to the first three years of life. Most
children develop autism in the second year of life (usually around
eighteen months) once they start eating a standard Western diet,
although this can happen much earlier or much later depending on

the timing and severity of the assault. A lifestyle shift that involves
preconception maternal and paternal optimization, enhanced prenatal
care, and practices that support healthy immune function during the
first three to five years of life, including a NIDS diet, is now imperative
for fathers and mothers, but more importantly for infants and young
children until the microbiome has been successfully seeded and the
immune system is fully developed.
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