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Outline

I. Neuroscience Research in Autism: key 
scientific findings made simple

II. Translating Research Findings into 
Treatment: bringing it all together in an 
integrated, comprehensive program
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IMPAIRED LONG-RANGE STRUCTURAL AND 

FUNCTIONAL CONNECTIVITY

A state of disconnectedness and disorganization

Occurs in early development

An overabundance of cells and connections 
between them

IMPACTS FUNCTION ACROSS SOCIAL, LANGUAGE, 
MOTOR, & SENSORY DOMAINS



Neural Network

• A group of neurons that 

is 

– anatomically and 

functionally connected

– conducts impulses in a 

coordinated manner

– serves an identifiable 

function



Auditory processing





Autism emerges from a cascade of 
problems and with careful and persistent 
effort many parts of this cascade may be 

reversed.

Martha Herbert, MD
The Autism Revolution





Mitochondria

• Metabolism: process by which the body converts nutrients to energy

• Mitochondria are the “powerhouse” of the cell

• They generate energy in the form of ATP

• The density of mitochondria varies from tissue to tissue depending on its 
energy requirement





80% of children with 

autism showed reduced 

mitochondrial respiratory 

chain complex 1 activity



Proton Echoplanar
Spectroscopic 

Imaging (PEPSI)

Multiplanar Chemical 
Shift Imaging 

(MPCSI)



Lactate was detected in 13% of ASD and 1% of controls (p = .001)
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Distribution of lactate-positive voxels in ASD participants



KEY POINTS

 Physicians at Johns 
Hopkins have been 
treating mitochondrial 
dysfunction in children 
with autism for over 15 
years

 They have seen 
consistent 
improvement and in 
some cases reversal of 
symptoms with the use 
of certain vitamins and 
supplements



Prevalence of 

Epilepsy

Typically Developing Population 1-2%

Autism Spectrum Disorder up to 46%

Typically Developing Population 2-4%

Autism Spectrum Disorder up to 80%

Prevalence of 

an Abnormal 

EEG

How common are seizures in ASD?



What is a seizure?

• a transient abnormal, excessive, 

disorderly discharge of neurons

primarily in the cerebral cortex

• an event characterized by 

paroxysmal, stereotyped, relatively 

brief interruptions of ongoing 

behavior, associated with 

electrographic seizure patterns











• Reviewed research studies of ASD from 1971 to 2010

• 437 studies of immune dysregulation/inflammation (95% showed association)

• 115 studies of oxidative stress (100% showed association)

• 153 studies of mitochondrial dysfunction (95% showed association)

• 190 studies of toxicant exposures (89% showed association)

• About half of the studies in each category were rated as providing strong 

evidence for an association of the physiological abnormality and ASD 

• Majority published in the preceding 5 years



Avoiding Neuro-toxins



Avoiding neurotoxicants

“Strong evidence exists that industrial chemicals widely disseminated in 

the environment are important contributors to what we have called the 

global, silent pandemic of neurodevelopmental toxicity. The developing 

human brain is uniquely vulnerable to toxic chemical exposures, and 

major windows of developmental vulnerability occur in utero and during 

infancy and early childhood. During these sensitive life stages, chemicals 

can cause permanent brain injury at low levels of exposure that would 

have little or no adverse effect in an adult.”

•Recognition of developmental neurotoxicity does not occur until decades after 

the initial evidence of neurotoxicity (in adults or animals).

•Early warnings of subclinical neurotxocity are often ignored or dismissed.



Reduce or eliminate exposure to the following…

• Pesticides

• Tap water

• Indoor air (open windows whenever possible) 

• Volatile organic compounds

• Artificial cleaning agents

• Flame retardants

• BPA, phthalates, other compounds in plastics

• Mold

• Fragrances and chemicals commonly found in toiletries



Minimizing exposure to sources of 
stress

• Eliminating toxins

• Removing excess exposure to stress (from 

people)



Early Lovaas studies





Reducing stress involves…

• Minimizing exposure to sources of stress

• Improving body’s ability to recover from 

stress



Exercise induces neuroplasticity

• Exercise leads to profound physiological benefits including 

a cascade of molecular and cellular processes that support 

brain plasticity in health individuals AND those with 

chronic health conditions.

• Brain-derived neurotrophic factor (BDNF) is increased with 

aerobic exercise and leads to neurotrophic and 

neuroprotective effects.



EXERCISE & 
LIFESTYLE 
CHANGES 

(e.g., sunlight, 
avoiding toxins, 
adequate sleep)

DIETARY 
MODIFICATIONS

NUTRITIONAL 
SUPPLEMENTS



IATROGENESIS:
Unintended negative consequences of any 

treatment



Currently, the major unintended consequences of 
treatment in autism are…

(1) physiological stress to the child

(2) strengthening local/limited neural networks through 
unnecessary repetitiveness

(3) rigidity of language and social communication due to 
emphasis on social niceties rather than providing the foundation 

for meaningful interpersonal relationships

(4) neglect of sustained aerobic exercise and other lifestyle 
modifications 

(no systematic funding for these interventions)



A very large body of research shows that…

• Genetic, biochemical, immune, & environmental 
factors all contribute to autism

• At the neurological level, the fundamental 
disturbance in autism is difficulty with the 
formation and maturation of neural networks

• This leads to impairments in the integration and 
interpretation of complex stimuli but heightened 
perception of simple stimuli







Neuroscience research tells us that…

• The tendency to be drawn to the “parts” 

rather than the “whole” leads to an 

experience of the world that is more 

fragmented, disconnected, and disorganized

• This leads children to desire routine and to 

avoid sources of complex stimuli



• Neuroplasticity is present in children with autism, and 
therefore the goal of therapy is to shape neural networks

• There is an order to which neural networks should be 
targeted

• The networks for self-regulation (cognitive control) should 
be established first because all higher-level learning 
depends on the ability to sustain focus (to filter out what is 
unimportant and maintain selective attention to what is 
important)

Neuroscience research tells us that…



Cognitive Control

- "Cognitive control" is a concept from 
contemporary cognitive neuroscience 

- It refers to processes in the brain (highly 
dependent on the frontal lobes) that allow 
information processing and behavior to vary 
adaptively from moment to moment 

- To do so in a context-dependent way, rather than 
remaining rigid and inflexible 



Cognitive control involves 
voluntary control over attention

• Attention is one component of “executive function” and involves 

both selectivity and salience

• Determining in a fraction of a second what is salient from among 

an environment of innumerable stimuli

• An act of judgment and interpretation

• Heart = pump; kidney = filter; brain organ of interpretation at a 

complexity and speed that we don’t notice routinely because it 

usually occurs automatically







What is the most important goal of 
behavioral intervention in autism?



What is the most important goal of 
behavioral intervention in autism?

TO BUILD THE NEURAL NETWORKS 
THAT SUPPORT COGNITIVE 

CONTROL

(and to enable these networks to 
function automatically)



In neurodevelopmental disorders, there 
is too often an extraordinarily large gap 

between the child’s neurobiological 
potential and their ultimate level of 

function and achievement.  



WHY?

Challenges to achieving a 

- comprehensive, systematic medical approach 

- a comprehensive, systematic cognitive/behavioral/educational program

Care is fragmented, piecemeal, and rarely coordinated across providers.

The decision of what therapies to use, when, and in what combination is often 

haphazard.

Incredible progress is possible when both of these are done well and in synchrony.



Biochemistry

AUTISM TREATMENT

Neurological Behavioral

Neural Networks

Brain Function

EducationalBiomedical



Next Generation Treatment
1. Higher standard of medical treatment

2. Behavioral/Educational interventions informed by neuroscience

3. Rapid conversion of research findings into treatment

4. A dedicated, long-term team of providers whose expertise spans all 

areas that the child needs 

5. Impeccable coordination of care and communication between providers



Medical Evaluation & Treatment

• Medical history and physical exam
• Vision and Hearing
• Chromosomal microarray
• Fragile X
• Single gene mutation analysis for treatable metabolic 

disorders
• Biochemical blood/urine tests
• Stool testing for microbiome analysis
• EEG
• Brain imaging
• Relevant allergy, immune, GI, endocrine tests







































Nutrition

• EXPANSION before elimination - focus on including nutrient-rich foods rather than eliminating 

certain foods

• Goal is 3 cups per day of nutrient-dense, anti-oxidant rich vegetables and fruits

• Food that you provide should look, smell, and taste good

• May need to reintroduce the food many times

• Child is more likely to eat what he or she sees you eating

• Non-processed, whole foods (oil, sugar, and flour are all highly processed)

• Avoid anything that has “non-food” ingredients

• Organic, local, fresh

• Low-glycemic index

• Rotation schedule – so the child is not consuming a particular food more often than every 4 days

• Eliminating gluten, casein, and other potentially disruptive agents



Sensorimotor Strategies

• Providing a range of sensory stimulation that helps the 

child to regulate

• Combining sensory strategies with coordinated motor 

output

• Using rhythm and music to aid sensorimotor integration 

and the development of cognitive control



Neurologic Music Therapy

• Music is a complex, rhythmically organized, 
and spectrally diverse language that drives 
neural network patterns through temporal 
modulation of sensory input

• Patterned multimodal sensor input can 
enhance motor, speech/language, and 
cognitive functions





Columbia University Developmental Neuropsychiatry Clinic: 
Behavior and Language Programs 



•The ability to enact change

•To have a clear idea of what needs to be 
done and be equipped to do it across all 
contexts

•To be at your best



Email: office@gohmd.com
Phone: (858)304-6440

A single integrated solution and therapeutic home for 
families and children with neurological special needs

mailto:office@gohmd.com

