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New Terminology:  ASD 

• DSM-IV:  category was Pervasive Developmental 
Disorder (PDD) and diagnoses were Autistic 
Disorder, Asperger Disorder, and PDDNOS 
(Atypical Autism) 

 

• DSM-5: category and diagnosis is Autism 
Spectrum Disorder (ASD); specifiers for 
intellectual disability, language level, & identified 
causes rather than subdiagnoses 



Why Do We Have To Give Up DSM-IV? 

Autistic Disorder: DSM-IV 

 3 Core Symptoms 

 Associated symptoms: sensory, motor 

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

  
Not reliably differentiated from Asperger’s or 

PDDNOS which confuses parents & clinicians. 

No longer clinically or biologically valid. 

 



DSM-5:  A Monumental Effort 

 

Started 2005 

World-wide work of many 

A $20 Million investment by APA 

18 work groups 

International, cross cultural, all genders 



Future DSM-5 Developments 

DSM-5 will go electronic: 
 adding links to key supporting 

documents/evidence/descriptions 
and 

 electronic communications 
between patients and clinicians 



URBAN MYTH 1. “AN EPIDEMIC” 

A real epidemic, or 

A re-appreciation of the spectrum and 
initiation of epidemiologic studies 



Epidemiologic Studies of Autism:  

Rare Before 1980 

• Very few studies prior to 1980  

• By 2000, 2 non-US studies published 

• And CDC establishes 14 Autism and 
Developmental Disabilities Monitoring 
(ADDM) sites and 7 Centers for Autism and 
Developmental Disabilities Research and 
Epidemiology (CADDRE) to study prevalence 
in U.S.  



Autism & ASD Prevalence: 2000 to 2006 

Prevalence 3 

Fold Increase
Baird1

Chakrabarti & 

Fombonne2

Brick 

Township NJ3
CDC4 CDC6

Autism 30.8/10,000 16.8/10,000 40.5/10,000 34/10,000

Other ASDs 27.1/10,000 45.8/10,000 26.9/10,000 90/10,000

Total for ASDs
5 57.9/10,000 62.6/10,000 67.4/10,000

Total for ASDs 1/170 1/160 1/150 1/110

1Baird et al, 2000; 2Chakrabarti & Fombonne, 2001; 3Bertrand et al, 2001; 4Yeargin-Allsopp et al, 2003
5This number was 20/10,000 in 1980  6

Autism and Developmental Disabilities Monitoring Netw ork Surveillance Year 2006 Principal Investigators; CDC





ASD Prevalence 2007 to 2012 

1 Centers for Disease Control and Prevention, National Center for Health Statistics, State and Local Area 
Integrated Telephone Survey. 2007 National Survey of Children’s Health Frequently Asked Questions. 
Available from URL: http://www.cdc.gov/nchs/slaits/nsch.htm#2007nsch 
  
2 CDC Website - Prevalence of Autism Spectrum Disorders – Autism and Developmental Disabilities 
Monitoring Network, 14 Sites, United States, 2008 Available from URL: 
http://www.cdc.gov/ncbddd/autism/data.html 
 

3Centers for Disease Control and Prevention, National Center for Health Statistics, State and Local Area 
Integrated Telephone Survey. 2011-2012 National Survey of Children’s Health Frequently Asked Questions. 
April 2013. Available from URL:  http://www.cdc.gov/nchs/slaits/nsch.htm #2011nsch 
 
 

Source Year Prevalence 

National Survey of 
Children’s Health1 

2007 1/86 

CDC 14-site ADDM 
network2 
 

2008 1/88 

National Survey of 
Children’s Health3 
 

2011-2012 1/50 

http://www.cdc.gov/nchs/slaits/nsch.htm#2007nsch
http://www.cdc.gov/nchs/slaits/nsch.htm#2007nsch
http://www.cdc.gov/ncbddd/autism/data.html
http://www.cdc.gov/ncbddd/autism/data.html
http://www.cdc.gov/ncbddd/autism/data.html


NHS Phone Surveys of ASD Prevalence: 

1/86 in 2007 to 1/50 in 2012 

• “Changes in Prevalence of Parent-reported Autism 
Spectrum Disorder in School-aged U.S. Children: 2007 
to 2011-2012” Blumberg et al.,  National Health 
Statistics Reports #65, March 20, 2013 
– Parent report of ASD diagnosis in 6-17 year olds 

 2007:           1 in 86 or 1.16% 

 2011-2012:  1 in 50 or 2% 

 

Increase due to new diagnosis of children in this 
group, particularly adolescents, with previously 
unrecognized & milder ASD 



Prevalence Study by Kim et al, 2011 

Direct Assessment of All Children: 1/35 

“Prevalence of Autism Spectrum Disorders in a 
Total Population Sample” Kim et al., Am. J. 
Psychiatry 2011; 168:904-912 

– Direct screening of all 7-12 year olds in a South 
Korean community in collaboration with Yale U 

 1 in 35 or 2.64% with ASD;  

 

66% of these ASD cases were in mainstream 
school population, undiagnosed and untreated 

 



Public Experience of ASD Reflects  

Generational Knowledge & Practices 

• Baby boomers (born 1945*-1964) 80 million.  
Little to nothing known about autism. No one 
recognized it or heard of it. [*1st report 1943] 

• Gen X (born 1965-1985) 69 million.  Little 
known until late 80’s and few cases 
identified. 

• Gen Y (born 1985-2010) 100 million.  Autism 
became widely known. Recognition growing 
rapidly and, with it, prevalence estimates. 

• Courtesy of Debbie and Mark Fornefeld 





What is the cause of the growing 

prevalence estimates? 

• Consequence of new diagnostic criteria that 
include milder cases?  Yes, yes, and yes. 

• Growing awareness among parents and 
professionals leading to increased screening? Yes. 

• Over-diagnosis?  Mostly under. 

• Actual increase in occurrence?  Doubtful. 



Another argument for an epidemic? 

 

If autism is not an epidemic,  

why are there no adults with autism? 



“Autism and diagnostic substitution: evidence 

from a study of adults with a history of 

developmental language disorder” Bishop et al., 

2008, Dev Med Child Neurol 50:341-345. 

• 38 adults diagnosed with developmental 
language disorder as children re-evaluated 

• All had ADI (parents) and ADOS (participant): 8 
met criteria for autism on both instruments and 
4 met criteria for autism spectrum disorder 

• Some children who nowadays would be 
diagnosed unambiguously with autism were 
diagnosed as developmental language disorder 
in the past. 



“Prevalence of autism and its correlates in 

state hospital” Mandell et al., 2012 

• 10% of 141 inpatients at one psychiatric 
hospital met SRS criteria for ASD 

• Not previously diagnosed with ASD 

• Had a variety of psychiatric diagnoses 

 





New: Some Adults Lose ASD Diagnosis 

• Fein et al, 2013: “Optimal outcome in individuals 
with a history of autism”, JCPP, 54:195-203  

• A small percentage of those diagnosed with 
autism as children lose their diagnosis and 
function within the normal limits as adults 

• How many of today’s very successful adults 
might have met criteria for ASD as children? 

• How many of those with ASD will become highly 
successful as adults, especially in STEM? How do 
we maximize that number? 

 

 

 







Increasing Prevalence of Milder Cases 
and Now Traits:  Time For A New Plan 

• Time to formally recognize social, 
communication, and problem solving skills in 
the same way as reading, writing and 
arithmetic. 

• And establish skill goals for each grade with 
training/educational lessons and 
contingencies for remediation plans. 



New Evidence: Autism Onset 
Precedes Environmental Exposures 

 



Autism Signs Detected By 3-5mos in Infants  

At Increased Genetic Risk For ASD 

• Longitudinal studies of infants who have an 
older sibling with autism to define earliest signs 

• At 3-5 months: postural instability, reduced fine 
motor coordination 

• By 9 months: unusual response to sensory 
stimuli, odd motor movements, and unusual 
visual preoccupation with objects 

• 12-24 months: all traditional “core” and “co-
morbid” manifestations emerge together 





Environmental Factors Are Intra-uterine  

Associations; Associations Are Not Causation;  

Science and Time Will Tell 

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

• Latest study concludes that environmental 
effects in ASD are before birth & hypothesize 
link to industrial societies (Scott et al, 2013) 

• Recent associations reported: advanced parent 
age at conception, maternal diabetes, smog and 
pesticides during pregnancy, maternal febrile 
illness, and protective effect of maternal folate 
supplementation 
 
 



JAMA Psychiatry. 2013;70(1):71-77 







Hypothesized Mechanism of Environmental 
Influences: Epigenetic Effects 

• Epigenetic effects refer to influences on DNA 
expression rather than alterations in the 
genetic code itself 

• Alterations in methylation state of DNA is one 
such hypothesized mechanism 

•  A hot research topic and results are moving 
target 







The Other Face of Environmental 
Influences in ASD 

• Improvements in function and brain 
documented at all ages now in response to 
interventions based on human interactions 
within typical environmental contexts 

• Opportunities for cures of severe cases are 
emerging and of effective treatment across 
the life span 





JOURNAL OF THE AMERICAN ACADEMY OF CHILD & ADOLESCENT PSYCHIATRY 
VOLUME 51 NUMBER11 NOVEMBER 2012  



Early Start Denver Model:  
EIBI At 18 months 

• If the dramatic cascade of deficits begins at 12 
months, studies need to determine if starting 
this intervention at 12 months will prevent or 
significantly ameliorate status at 2-3 years. 

• What about intervention at 5 months for 
postural instability which impedes object 
exploration and language initiation? Study in 
progress here. 





Early Interventions For Preschoolers 

• Several preschool, classroom-based 
interventions in  good education programs 
lead to improvement across interventions;  

• Treatment response is not limited to Ph.D.s 
or to academic centers 

• Treatment response is not limited to one 
method 

 





Mean Age of ASD Diagnosis in U.S. 

• 4-5 years of age  

• Diagnosis of milder cases often delayed until 
teens or adulthood 

• See John Robison for an example “Look Me In 
The Eye”, “Being Different” and “Raising 
Cubby” 



With a simple checklist, college students quickly and accurately rated 
home vides such as this one for autism-related behaviors. 



Kasari C, Rotheram-Fuller E, Locke J, Gulsrud A. Making the connection: randomized controlled trial of social 
skills at school for children with autism spectrum disorders. J Child Psychol Psychiatry. 2012; 53(4): 431-9. 

 



Child Psychol Psychiatry. 2012 Apr;53(4):431-9. doi: 10.1111/j.1469-7610.2011.02493.x. Epub 2011 Nov 26. 



Autism Research 4: 17–27, 2011 



Brain Plasticity is Lifelong: Neurocognitive 

Treatment Improves Function & Changes Brain 

At All Ages 



New Treatment for Adults With ASD Targets 

Core Symptoms & Adaptive Function 

• Many early treatments failed to generalize 
outside the original setting. 

• Focus is now on changing thinking and feeling 
rather than changing behavior; this is the basis 
of improving adaptive or daily life function. 

• Learning while experiencing by using secondary 
learning supported by cognition. This is how 
Temple Grandin improved and continues to grow 



Journal of Intellectual Disability Research  
Volume 51 Part 2 pp 142-150 February 2007 

Background 
The purpose of this study was to examine the effects of a supported employment programme on 
measures of executive functions for 44 adults with autism, assessed at the beginning and the 
end of the programme period. The average length of time of the community employment was 
30 months. 
Methods Based on their predominant work activity over the study period, participants were 
classified into 
two groups: supported employment and unemployed. At the start of the programme, the 
groups did 
not differ on any of the cognitive measures.  
Results Repeated measures analysis of variance (ANOVA) demonstrated that by the end of the 
programme, the supported employment group showed higher scores for executive functions on 
variables of CANTAB (Spatial Span Task – span length recalled; Spatial Working Memory Task – 
strategy; Planning 
task ‘Stockings of Cambridge’ – problems solved in minimum moves; Planning task ‘Stockings of  
Cambridge’ – mean planning time) and other tasks such as Trail Making Test – part B, time; 
Matching Familiar Figures (first answer and errors). In contrast, the unemployed group showed 
no change over time in their cognitive performance. 
Conclusion 
Results of this study suggested that vocational rehabilitation programmes have a beneficial 
impact upon cognitive performance in people with autism. 



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 

• Studies are demonstrating brain changes as a 
result of these interventions 

• Think about “E” effects in a new way 



Urban Myth 3: We don’t know 

much about what causes autism.  

Truth: We know a lot about the etiology and 
pathophysiology of autism. We also know a lot about 
the cognitive basis of autism behavior.  

 

It is just not widely known.  
 
SFARI website has excellent reviews of scientific studies. 
https://sfari.org/ 
As does Autism Science Foundation. 
http://autismsciencefoundation.org/ 

 
 

https://sfari.org/
https://sfari.org/
http://autismsciencefoundation.org/


ASD Finally Recognized As Affecting 

Multiple Brain Systems Simultaneously 

• Longitudinal studies of infants at increased 
genetic risk for ASD define earliest symptoms 

• At 3-5 months: postural instability, reduced fine 
and gross motor coordination 

• By 9 months: unusual response to sensory 
stimuli, odd motor movements, and unusual 
visual preoccupation with objects 

• 12-24 months: all traditional “core” and “co-
morbid” manifestations emerge together 

Rogers et al. 2009 



Traditional Manifestations Emerge 

Together in 2nd Year 

• “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 Brain Systems View Connects the 

Clinical to A Large Body of Known Biology 

• ASD selectively affects higher order abilities 
across many domains 

• Extensive imaging studies show that this 
pattern reflects under development of 
cortical systems. 

• Cortical systems development is highly 
regulated by genes and involves well defined 
but elaborate, highly complex mechanisms. 



Pathophysiology & Etiology of ASD: 

Big Advances, Driven By Technology 

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

 

Relationship to the clinical syndrome 
often not articulated or understood. 

 



Exciting times for genetics of 
Autism Spectrum Disorders 

Adapted from Betancur (2011, Brain Res. 1380:42-77) 









PLOS Genetics  1 June 2013 | Volume 9 | Issue 6 | e1003523 







Autism Research 4: 5–16, 2011 



Autism Research 4: 40–56, 2011 





Conclusions 
• Understand much about the genetic 

architecture of autism; will understand much 
more very soon.  

• More genes and more potential drug targets 
• Momentum for discovery is huge and due to 

– Pooling data 
– Funding 

• 5 years from now gene discovery in ASD will 
become passé: translation will be the key for 
ASD in the near future! 

Bernie Devlin 2012 



Gene Identification Leads to Developmental 

Neurobiologic Mechanisms 

• Follow the trail 

• Knowing molecular mechanisms is the key to 
radical, biologically based improvements in 
treatment. 



Major Neurobiologic Events in Brain 
Development 

• Organogenesis 

• Neuronal proliferation* 

• Neuronal migration* 

• Neuronal organization** 

• Glial proliferation 

• Myelination 

 

** indicate mechanisms found in ASD so far 



June 21, 2010 

Functional impact of global rare copy number variation in autism spectrum disorder. Nature, June 9, 2010 (Epub ahead of print).  

Dendrite Morphology/Function 

SHANK3/SHANK2 

Reelin 

DLGAP2 

Synaptic CAMs 

Neurexins/Neuroligins 

Cadherings 

CNTN4 

CNTNAP2 

SYNGAP1 



Linking Gene Alterations to Brain 
Development to Brain Systems 



Gene Identification Also Leads to 

Identification of Cell Signaling Pathways 

 



Cellular Signaling Pathways 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. 





   
The first ones exist. Others are entering trials. 

 

Biological interventions impact signaling 
pathways in brain cells to stop over-growth or 

start connecting.  

 

Can Biological Treatments Change The Brain?  
In severe cases? At what age? 





The Journal of Neuroscience, 21 August 2013, 33(34): 13612-13620; doi: 
10.1523/JNEUROSCI.1854-13.2013  







Altered Brain Developmental Mechanisms Lead to  
Altered Structure and Function of Brain Systems 

• Can we measure these brain changes so that 
we can link symptom variability to brain 
structure and function and then can we 
develop targeted treatments and monitor 
their impact on the brain. Getting there fast.  



Trends in Cognitive Sciences, September 2011, Vol. 15, No. 9 



Figure 2. Occipital–frontal (OFC) Z score measurements (N  195) with mean estimated growth 
trajectory for 28 children with autism spectrum disorder (hierarchical linear model two-piece 
linearmodel centered at 12 months). 



ORDER 
 IN THE   
CORTEX 

Scientists have discovered that the brain is 

even more beautifully organized than they 

had imagined 

THE MIND IMAGING 

Neurons in the brain zip messages to one another 

along long white fibers called axons. Previously 

scientists traced axon pathways in dissected animal 

brains, but now they can see the structure of this 

amazing information superhighway in a living human 

organ. Using new software with a technique called 

“diffusion tensor MRI” that tracks water molecules as 

they move along the axons, Van Wedeen of 

Massachusetts General Hospital and colleagues found 

that the fibers are arranged in a surprisingly regular 3-D 

grid. 

“Biology gives you a brain.  Life turns it into a mind.”  Jeffrey Eugenides 

BY LAURA HELMUTH   



Martinos Center For Biomedical Imaging, Massachusetts General Hospital 

Neurons in the brain zip messages to one another along long white fibers called axons. Previously scientists traced axon pathways in dissected animal  

brains, but now they can see the structure of this amazing information superhighway in a living human organ. Using new software with a technique called  

“diffusion tensor MRI” that tracks water molecules as they move along the axons, Van Wedeen of Massachusetts General Hospital and colleagues found  

that the fibers are arranged in a surprisingly regular 3-D grid. For instance, the red axons in the image converge on the purple pathway at a 90-degree  

angle. Axons are interwoven like “the warp and weft of a fabric,” the researchers say, with the pattern bent along the brain’s convolutions. “It’s really pretty, 

 all the little loops and folds,” Wedeen says. 



The technique Wedeen and colleagues use is called "diffusion spectrum MRI," a variation on an 

existing technique. By monitoring how water moves along axons and at what angle these brain fibers 

cross one another, the researchers found a surprisingly geometric pattern. The three-dimensional grid 

is visible in this detail from a rhesus monkey brain. 

Martinos Center For Biomedical Imaging, Massachusetts General Hospital 



Differences in White Matter Fiber Tract Development Present 

From 6 to 24 Months in Infants With Autism  

Jason J. Wolff, Ph.D.; Hongbin Gu, Ph.D.; Guido Gerig, Ph.D.; Jed T. Elison, Ph.D.; Martin Styner, 

Ph.D.; Sylvain Gouttard, M.S.; Kelly N. Botteron, M.D.; Stephen R. Dager, M.D.; Geraldine Dawson, 

Ph.D.; Annette M. Estes, Ph.D.; Alan C. Evans, Ph.D.; Heather C. Hazlett, Ph.D.; Penelope 

Kostopoulos, Ph.D.; Robert C. McKinstry, M.D., Ph.D.; Sarah J. Paterson, Ph.D.; Robert T. Schultz, 

Ph.D.; Lonnie Zwaigenbaum, M.D.; Joseph Piven, M.D.; the IBIS Network  

Am J Psychiatry 2012;169:589-600. 10.1176/appi.ajp.2011.11091447  

Objective:  Evidence from prospective studies of high-risk infants suggests that early symptoms of autism 

usually emerge late in the first or early in the second year of life after a period of relatively typical 

development. The authors prospectively examined white matter fiber tract organization from 6 to 24 months 

in high-risk infants who developed autism spectrum disorders (ASDs) by 24 months. 

Method:  The participants were 92 high-risk infant siblings from an ongoing imaging study of autism. All 

participants had diffusion tensor imaging at 6 months and behavioral assessments at 24 months; a majority 

contributed additional imaging data at 12 and/or 24 months. At 24 months, 28 infants met criteria for ASDs 

and 64 infants did not. Microstructural properties of white matter fiber tracts reported to be associated with 

ASDs or related behaviors were characterized by fractional anisotropy and radial and axial diffusivity. 

Results:  The fractional anisotropy trajectories for 12 of 15 fiber tracts differed significantly between the 

infants who developed ASDs and those who did not. Development for most fiber tracts in the infants with 

ASDs was characterized by higher fractional anisotropy values at 6 months followed by slower change over 

time relative to infants without ASDs. Thus, by 24 months of age, those with ASDs had lower values. 

Conclusions:  These results suggest that aberrant development of white matter pathways may precede the 

manifestation of autistic symptoms in the first year of life. Longitudinal data are critical to characterizing the 

dynamic age-related brain and behavior changes underlying this neurodevelopmental disorder. 





Functional Imaging Has Greatly 

Improved Understanding of Behavior 

 



PLOS ONE | 1 October 2012 | Volume 7 | Issue 10 | e47241 



Published online before print June 17, 2013, doi: 10.1073/pnas.1302982110  
PNAS June 17, 2013  







Big Challenges 

• Define mechanistic bases of heterogeneity at 
neural systems and molecular levels 

• Translate mechanisms into effective treatments 

• Develop technology for wide dissemination of 
new treatments that focus on thinking not 
behavior to improve generalization 

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

  


