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Increasing* incidence

Large morbidity burden

Unknown cause

Heightened public anxiety
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The autism “epidemic”
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Persons with Autism in California Department of Developmental Services CDER  
Database by Year

Source:  DDS. Autism Spectrum Disorders – Changes in the California 
Caseload.  An update: 1999 through 2002; April 2003

New York Times, May 14 2003
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* Prevalence based on MSDE Special Education Censuses - Autism Classification

Prevalence* (per 10,000) of children with an autism special 
education classification in Maryland, by age and year

Source: MD State Department of Education
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Prevalence* (per 10,000) of children with an autism special education 
classification in Philadelphia, by year
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*Prevalence based on PDE Special Education Census - Autism classification

Source: PA State Data Center
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Source: MMWR 56(SS-1); 2007
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Increasing number
of autism cases

Growing community 
& service system burden

Causes?

Change in real risk
vs.

Change in diagnostic tendencies
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Source: Lamberg.  JAMA; 2002
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Source: Welch, Woloshin and Schwartz.  BMJ; 2005

Melanoma incidence and mortality rates for individuals ≥ 65 years of age
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The autism spectrum…

Functional ability

“classic 
autism”
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Sources: Hertz-Picciotto and Delwiche Epidemiol 2009; Coo et al. J Autism Dev Disorders  2008; Skellern et al. J Paediatr Child Health 2005

IMPOSSIBLE
TO QUANTIFY THE 
TOTAL EFFECT OF 

CHANGING DIAGNOSTIC 
TENDENCY THROUGH 
THE “RETROSCOPE”
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TM
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Autism public health burden 
and system challenges 
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Public health burden of autism

2nd most common serious 
developmental disability
Lifelong impairment*
$35 billion annual costs (direct and 
indirect)
70 new cases diagnosed per day
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Challenge 1: detect and diagnose early

Improve general developmental screening plus
autism-specific screening
Time / reimbursement / false positives
Standardized diagnostic tools have advanced  
research but are still impractical in the clinic
Develop alternate diagnostic “pathways”
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Challenge 2: increase access to early intervention

Biologic basis for behavioral intervention HIGHLY 
PLAUSIBLE

Early, 
behaviorally
-based 
intervention 
is critical!

• As early as possible
• Intense (min 25 hrs wk)
• Systematic, planned, 

developmentally focused
• Individual attention
• Must focus on:

Communication  Social cognition     
Behavior management  Develop.

Oxytocin
vasopressin

Dopamine 
reward
system

Activation of reward system
- Amygdala
- Prefrontal cortex

Integration of limbic, 
temporal, frontal and 
cerebral regions

- Joint attention
- Social imitation

ENRICHED ENVIRONMENT THROUGH
BEHAVIORAL INTERVENTION

Dawson’s social 
motivation theory
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Challenge 3: improve services through the lifespan
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Innovation in Pennsylvania

aserteast@email.chop.edu
www.paautism.org

PA Autism Service 
Education Resources and 

Treatment (ASERT) Centers

PA Autism
Insurance Act 

(ACT 62)
20

Questions of cause…
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Conventional wisdom on autism’s causes
GxE

Heterogeneity
Complexity
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Autism twin studies

Study MZ (N) DZ (N) 
Britain (’77) 36% (11) 0% (10) 
U.S. (’85) 96% (23) 24% (17) 
Nordic (’89) 91% (11) 0% (10) 
Britain (’95) 60% (25) 5% (20) 

Twin studies suggest:
– High heritability (but likely 

overestimated!)
– Multiple genes involved
– Potential for gene-environment 

interaction and other complex 
mechanisms influencing gene 
expression
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Summary of genetic findings across studies

Source:  Abrahams and Geshwind, Nat Rev Genetics, 2008 
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Source: Grandjean and Landrigan. Lancet In PressSource: Rice & Barone Env Health Persp 2000
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Sources: Windham et al Env Health Persp 2006; Eskenazi  et al. Env Health Persp 2007; Roberts et al Env Health Persp 2007
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Immunization and autism
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Source: Fombonne et al. Pediatrics, 2006 Source: Schecter and Grether Arch Gen Psych, 2008

Source: Hviid et al. JAMA (2003).
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Source: NEJM  May 2009
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Source: Smith et al Pediatrics 2009
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Next steps exploring autism risk factors…
Larger studies to date capitalize on existing data systems 
(Scandinavian registries, Kaiser Permanente…)
“First wave” of large studies (case-control) with primary data 
collection combining interview data, medical record data, genetics 
data, other biomarkers nearing completion…

Next “wave”? 
– Case-only designs / case-parent trio designs
– International comparisons
– Designs focusing on maternal genetic effects
– Large birth cohorts (e.g., NCS, Norwegian cohort)
– Enriched risk cohort designs

C.H.A.R.G.E.C.H.A.R.G.E.
s    t    u    d    y
UCDavis NIEHS
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One of 11 NIH Autism Centers of Excellence
EARLI involves and administrative core, four field 
sites, data coordinating center, central receiving 
lab and biosample repository
Collaborating institutions include: Drexel, CHOP, 
University of Pennsylvania, Johns Hopkins, 
Kennedy Krieger Institute, UC Davis MIND 
Institute, Kaiser Permanente 
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Prospective data collection plan

Multiple mode exposure data collection on several key 
domains
Collection in multiple exposure windows (potential critical 
periods)
Comprehensive outcome assessment (dichotomous, 
continuous, markers for etiologic heterogeneity)

PREGNANCY

DELIVERY
Pre-pregnancy 

follow-up

POST-PARTUM / EARLY CHILDHOOD

Sibling @ 
36 mos

Mom
• Medical records
• Self-report
• Biological samples

Home
• Environmental samples
• Environmental surveys

• Medical records
• Biological samples

Mom
• Biological samples

Sibling 
• Medical records
• Behavioral assessments
• Physical examinations
• Biological samples
• Maternal report

Eligibility
interview Home

• Environmental samples
• Environmental surveys

Proband 
• Medical records
• Behavioral assessments
• Physical examinations
• Biological samples
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Example exposure assessment options
Infection

Maternal blood in pregnancy (3-
4 samples): Ig, PCR, CRP
Maternal urine in pregnancy:  
PCR
Symptoms in pregnancy (diary 
report)
Placenta: histology, 
immunohistochemistry
OB and L&D medical record
Newborn heelstick: Ig
Cord blood:  Ig, PCR, CRP
Breast milk: Ig
Sibling blood (2 samples)
Sibling urine (2 samples)
Sibling symptom diary
Pediatric medical record

Organophosphates
Maternal urine in pregnancy:  (3-4 
samples): OP metabolites
Housing characteristics –
pregnancy
Household dust samples
Questionnaire – insecticide 
exposure in pregnancy; organic vs. 
nonorganic fruit and veg
Meconium:  OP metabolites
Chord blood: chlorpyrifos levels
Sibling urine (2 samples)
Questionnaire – insecticide use 
postnatally; organic vs. nonorganic 
fruit and veg
Housing characteristics – postnatal
Household dust sample - postnatal
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www.earlistudy.org
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THANK YOU!
Any questions, or for a pdf copy of 

this presentation, you can reach me at:

cnewscha@drexel.edu


