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Transformative Advances:  Science 
Advancing Treatment & Services 
• All manifestations as a single syndrome  
• Multiple cortical systems basis links clinical 

syndrome to genetics and neurobiology 
• Hundreds of genes reduced to a small number of 

molecular signaling pathways 
• Signaling pathways lead to biologic treatments 
• Environmental associations are antenatal 
• Biggest “E” effect is intervention. 
• Shared gene and neural basis across psychiatric 

disorders suggests that system based treatments 
will cross diagnostic boundaries 
 



Clinical  Manifestations: Chance Association, 
Artifact or Shared Biology? 

3 Core Symptoms 

Associated symptoms: sensory, motor 

Co-morbid Conditions: intellectual disability, 
ADHD, seizures, mood problems, long list of 
behavior issues 

 

Typically resulted in many diagnoses per patient. 

In a syndrome, the constellation is explained by 
the cause, which is at the neurobiologic level. 



Infant Sib Studies: Multiple 

Systems Affected Simultaneously 

• “Associated symptoms“ like motor and sensory & “co-
morbid disorders” such as hyperactivity, mood lability, 
intellectual disability, poor motor development 
emerge together with “core” symptoms in 2nd year. 

 

• “These findings do not support the notion that autism 
is primarily a social-communicative disorder and 
instead suggest that autism disrupts multiple aspects 
of development rather simultaneously.”  More about 
this later. 

Rogers et al, 2009 



Multiple Systems Bases Links Clinical 

Syndrome To Imaging & Genetics 

“Decades of research have clearly implicated 
genes that regulate how brain cells and 
networks develop and interconnect.” 

 

Neuronal organization refers to development 
of complex circuitry underlying the higher 
order abilities that are most uniquely human. 
Multiple cortical systems disorder is a match. 



Connecting Genes To Brain Development to 
Neural Systems To Treatments 

• Organogenesis 

• Neuronal proliferation? 

• Neuronal migration* 

• Neuronal organization** 

• Glial proliferation? 

• Myelination 

 

* Implicated in ASD 



June 21, 2010 

Functional impact of global rare copy number variation in autism spectrum disorder. Nature, June 9, 2010 (Epub ahead of print).  
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Autism Research 4: 40–56, 2011 



Genes Lead to Cellular Signaling Pathways 

That Lead to New Biologic Treatments 

Critical to Treatment of Severe Cases 

• Clinically, there are two worlds of autism. 
One world is that of the less severe cases for 
whom various neurocognitive rehabilitation 
strategies are changing outcome. The second 
world is that of the severe cases where 
treatments are not working. 











Environmental Effects in Causation Are Intra-uterine: 

Seeing the Power of Science to Change Outcomes 

• Toxicologic studies of traffic & pesticides report 
associations with exposures during pregnancy 
and early postnatal period (Volk et al, 2013) 

• Scott et al. 2013 conclude that environmental 
effects in ASD are antenatal (Scott et al, 2013) 

• These findings have cleared the way to 
consider brain plasticity and the power of post 
natal treatments to change courses 

 



The Biggest “E” Effect in ASD is 

Behavioral and Cognitive Interventions 

• Lots of evidence that human environmental 
influences of parents and school programs 
are strong and positive 

• These treatments change the brain 

• Think about “E” effects in a new way 

• Think about neuroplasticity across the life 
span 
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Going Forward 

• Finding a neural systems based definition of 
symptoms & developing systems-based Rx 

• Anticipation that neurocognitive and biologic 
treatments for ASD will also be applicable to 
disorders with overlapping symptoms 

• More consideration of how to think about 
situations in order to see changes in behavior 
and more success AND more consideration 
about how to develop automatic processing 
skills 


