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Understanding Core 
Symptoms of Lyme 
Disease within ASD!

Dr. Shannon David Smith, DC, CCN!
Doctor of Chiropractic!

Certified Clinical Nutritionist!
ILADS Lyme Literate Doctor!

Contact: Pittsburgh office 
(412) 793-8900

Contact: Mechanicsburg office 
(717) 795-9566

Recording of this presentation is not permitted without prior 
authorization. Duplication/publication of this presentation and/or 
handouts is not permitted except as authorized in writing by Shannon D. 
Smith. 
 
Every effort has been made to ensure the accuracy and completeness of 
the information provided during the seminar. However, Shannon D. 
Smith, makes no warranties, expressed or implied, regarding errors or 
omissions and assumes no legal liability or responsibility for loss or 
damage resulting from the use of information contained within.  Shannon 
D. Smith does not intend, imply or represent in any way a medical 
perspective, advice or intend to imply or discuss treatment as a medical 
physician.  This presentation is solely for informational purposes, to 
allow providers the ability to support their own understanding and 
information. Some slides and/ or images have been reproduced for 
educational purposes only and have been given credit to the original 
producer. 

Disclaimer
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Lyme disease is not a proven, direct cause of autism, however, there is a link 
between the two. Lyme disease is known to cause inflammatory, immune reactions 

to the brain in the form of neuro-borrelliosis and microglial attacks causing 
encephalitis.  Many children have an exposure to Lyme either in utero, having the 

infection at birth, or infected in early formative years leading to neural inflammation, 
encephalitis and immune suppression. These result in a predisposed, immune 
weakness allowing infants and children to become victims of any number of 

conditions from exposure to viruses/ infections, lead, mercury,  or heavy metals. 
Changes in genetic function and signaling, mitochondrial damage, and immune 

dysfunction are secondary conditions that can lead to children developing an autism 
spectrum disorder.

Symptoms shared by both Autism and Lyme:

•  Neurological symptoms that include difficulty with communication and confusion, 

disorientation, muscle twitching, sensitivity to light, brain fog, and delayed development.
•  Psychological problems that impact behaviors, obsessive-compulsive disorder, an 

increased sense of doom, anxiety and outbursts
•  Physical health issues such as muscle weakness, arthritis, and rashes
•  Gut health issues including food allergies, bloating, constipation or diarrhea, and 

abdominal pain
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Infections


Group A 
Strep
Mold
Lyme

“Autism spectrum disorder (ASD) is a highly heterogenous disorder.  Immunologic 
pathologies seen in ASD individuals and how such abnormalities can impact 

neurodevelopment and behavior.  Emerging evidence for an immune contribution to 
the pathogenesis of ASD and a potential role for immunomodulatory effects in current 

treatments”
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“Autoimmune mediated encephalitis (AE) is emerging as a more common cause of 
pediatric encephalopathy then previously thought.  The autoimmune process may be 

triggered by an INFECTION, vaccine, or occult neoplasm.  Neuropsychiatric 
symptoms are very common in autoimmune encephalopathy; as a result, affected 

children may be initially present to psychiatrists. Neurological features are movement 
disorders, seizures, altered conscious levels, and cognitive regression.”

“Over 1/3 of children with PANS experienced transient 
hallucinations.  Children with acute psychotic symptoms should be 

screened for OCD, enuresis, handwriting changes, tics, 
hyperactivity, sleep disorder before initiating treatment (with 

antipsychotics).”
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“Among PANS patients represented in this study, relatively aggressive 
treatment courses targeted at eradicating infection and modulating the 

inflammatory response appeared to provide the best care-giver reported 
therapeutic results.”

What is PANS?!
PEDIATRIC ACUTE-ONSET NEUROPSYCHIATRIC SYNDROME

Is a clinical diagnosis defined as an abrupt, dramatic onset of obsessive-
compulsive disorder or severely restricted food intake as well as two or more of 

the following concurrent symptoms:!

BEHAVIORAL (DEVELOPMENTAL) REGRESSION
ANXIETY/ DEPRESSION/ RAGE

SEVERE SEPARATION ANXIETY
ALTERED OR REGRESSED SCHOOL PERFORMANCE

SENSORY OR MOTOR ABNORMALITIES

SOMATIC SIGNS AND SYMPTOMS, INCLUDING SLEEP
ENURESIS OR URINARY FREQUENCY

IRRITABILITY/ AGGRESSION
SEVERE OPPOSITIONAL BEHAVIOR

SENSORY AMPLIFICATION TO LIGHT, SOUND, SMELLS

TICS, POOR HAND WRITING, FINGER MOVEMENT
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Crohn’s Disease
Type 1 Diabetes

Lupus
Asthma & Allergies

Common in ASD
GI Dysfunction
Celiac Disease

Allergies
Asthma

Type 1 Diabetes

Innate Findings
Microglia activation

Activated monocytes
  Dysfunctional NK Cells

Innate Cytokines

Adaptive Findings
Regulatory T cells

Inflammatory T cells
Activated B cells (TH2)

Adaptive Cytokines

Autoantibody Targets
Multiple Brain Regions

Neurons
Neuronal Progenitors

Myelin
BDNF

Folate Receptors
DNA

Mitochondria
Gangliosides

GI Epithelial Cells
Endothelial Cells

Ccccccccccc

Maternal Antibodies
Targeting the Fetal 

Brain
Maternal Microbiota

Maternal 
Inflammati

on and 
Anti-fetal 
Antibodies!

Immune-
mediated 

Co-
morbidities!

Innate 
Immune 

Dysregulati
on!

Familial 
Autoimm

une 
Disorders!

Auto 
Antibodie
s in ASD!

Adaptive 
Immune 

Dysregulat
ion!

Immune 
Findings 

in ASD
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Neuroborreliosis by definition is simply an immune attack against the neural tissues 
in the brain by Borrelia burgdorferi causing cognitive dysfunction, brain processing 

problems, and systemic symptoms including endocrine, hormonal, immune, and 
neurological. 

Autism, or autism spectrum disorder (ASD), refers to a broad range of conditions 
characterized by challenges with social skills, repetitive behaviors, speech and 

nonverbal communication.  We know that there is not one autism but many 
subtypes, most influenced by a combination of genetic and environmental factors.


Cognitive dysfunction, brain processing problems and systemic symptoms 

including endocrine, hormonal, immune, and neurological.
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APC
Antigen

Presenting Cell

Naive T 
cell

Th3 Th2 Th1
7Th1NK

Cytokines

Tissue Breakdown 
Inflammation

TCR

Virus  -  Bug
Human Tissue
Food  -  Toxin
Stress -  Self 

Regulation

APC
Antigen

Presenting Cell

Naive T 
cell

Th3 Th2 Th1
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Inflammation

TCR

Virus  Bact  Mold
Parasite  Allergens
Foods  Toxins  Meds
Stress  Auto-antigens

Regulation

Lyme (chronic) 
disease creates a 
Th1 suppression.

Drives tissue 
breakdown/
Inflammation
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  Infection——>   Immune activation——>  Pain/ Inflammation/ 
                                                                                    Autoimmunity

“Although autism spectrum disorder (ASD) has a strong genetic basis, its etiology is 
complex, with several genetic factors likely to be involved as well as environmental 

factors.  Immune dysregulation has gained significant attention as a causal 
mechanism in ASD pathogenesis.  Associated with immune abnormalities in the brain 
and periphery, including inflammatory disorders and autoimmunity.  Elevated IL-17A 

levels have  been found to correlate with phenotypic severity in a subset of ASD.  
IL-17A was attributed to maternal TH17 cells
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“Recent evidence suggests that maternal stress susceptibility interacts with prenatal 
stress exposure to affect offspring neurodevelopment. Understanding of the maternal 

immune dysfunction on ASD has recently been advanced by recognition of specific 
fetal brain proteins targeted by maternal autoantibodies, and identification of unique 
mid-gestational maternal immune profiles.  Most cases of these prenatal exposures 

do not result in ASD, suggesting interaction with other risks.”
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“The terms Pediatric Autoimmune Neuropsychiatric disorders associated with 
streptococcal infections (PANDAS), Pediatric acute-onset neuropsychiatric Syndrome 
(PANS), and Childhood Acute Neuropsychiatric Symptoms (CANS) have been used to 

describe certain acute onset neuropsychiatric pediatric disorders.  This clinical 
characteristic was unusually abrupt onset of obsessive compulsive symptoms and/or 

severe eating restrictions and concomitant cognitive, behavioral, or neurological 
symptoms.”

Antibodies bind to the specific protein 
sequences of antigens.  While gluten, casein 

and your own tissues may all be different, 
they share some of the same protein 

sequences.  A cross reaction occurs when 
your immune system cannot distinguish 

between these molecules.

CaseinGluten

Antigen

Protein sequence

Self
tissue

Antigen binding site

Antibody

Molecular Mimicry
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Lyme disease

Molecular 
mimicry allows
other antigens, 
infections, foods

to trigger an 
ongoing 
immune 

response once 
the immune 

system is 
dysregulated 

(“primed”)

FOODS

Molecular 
mimicry allows
other antigens, 
infections, foods

to trigger an 
ongoing 
immune 

response once 
the immune 

system is 
dysregulated 

(“primed”)
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“Many studies indicate that children with an autism spectrum disorder 
(ASD) have brain pathology suggestive of ongoing neuroinflammation or 
encephalitis.  Evidence includes: microglial and astrocyte activation, at 

least 69% of individuals with an ASD diagnosis have microglial 
activation or neuroinflammation.  Children with an ASD diagnosis are 

not generally assessed for possible medical diagnosis of encephalitis.  
This is unfortunate because if a child with ASD has neuroinflammation, 
then treating the underlying brain inflammation could lead to improved 

outcomes. ”

“Neuroborreliosis (NB) is a chronic infectious disease of the central 
nervous system (CNS) caused by a tic-borneo spirochete, Borrelia 

burgdorferi.  We show immune responses to self antigens (self tissue) 
may be a distinct feature CNS infections independent of pathogen 

reactivity… autoimmunity in NB is the result of antigen (food,virus,mold, 
bacteria, etc.) driven immune response”
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Microglial
Activation

TOXIC

Mitochondrial

Viral
Infection

Bacterial 
Infection


LYME 

Autoimmune

Allergic
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“Early life immune insults (ELII) including xenobiotic-induced developmental 
immunotoxicity (DIT) are important factors in childhood and adult chronic 

diseases.  Numerous factors produce early-life-induced immune dysfunction 
in offspring including exposure to xenobiotics, maternal infections, and other 
prenatal-neonatal stressors.   Autism and ASDs are chronic developmental 

neurobehavioral disorders that are on the rise in the United States with 
prenatal and perinatal environmental factors suspected as contributors to 

this increase”

“Lyme borreliosis causes immune and metabolic effects that result in a 
gradually developing spectrum of neuropsychiatric symptoms, usually 

presenting with significant comorbidity which may include developmental 
disorders, autism spectrum disorders, schizoaffective disorders, bipolar 
disorders, depression, anxiety disorders (panic disorder, social anxiety 
disorder, generalized anxiety disorder, post traumatic stress disorder, 

intrusive symptoms) eating disorders, decreased libido, sleep disorders, 
addiction, opiod addiction, cognitive impairment, dementia, seizure 

disorders, suicide, violence, anhedonia, depersonalization, dissociative 
episodes, derealization and other impairments.”
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Encephalitis / PANDAS/ PANS  
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1925-2014
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Other forms of Borrelia;
Borrelia afzelii (above), Borrelia myomotoi

Borrellia garinii, Borrellia bissettii
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Primary reasons Lyme recovery is affected 
 

1.  Health of the host during time of infection 
2.  Genetic presentation of host 

3.  Amount of inoculum the tick has/ gives the patient 
and if tested/ treated properly 

4.  Length of time or delay of treatment from onset 
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•  Abnormal liver enzymes
•  Hepatomegaly
•  Headache 
•  Encephalopathy
•  Flu-like Malaise
•  High fever
•  Hemolytic anemia
•  Morning pain in feet upon 

standing
•  Dizziness/vertigo
•  Brain fog
•  Painful burning of hands and 

feet

•  Immune deficiencies
•  Jaundice
•  Lymphadenopathy 
•  Myalgia
•  Myocarditis 
•  Stretch mark rashes
•  Splenomegaly 
•  Foot swelling/pain
•  Vein bulging in feet
•  Poor appetite 
•  Joint pain
•  Peeling skin
•  Fits of rage

Bartonella Symptoms
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x
x
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xx
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“Protein bands OSP-A and/or OSP-B (Western Blot band 31 and band 34) 
were found in 44 of 48 patients.  These two bands are so specific to Borrelia 

burgdorferi that they were targeted for use in vaccine trials, yet are not 
included in the IDSA interpretation of the Western Blot.”
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THANK-YOU
From my family to yours.
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