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Challenges and Opportunities

*Brain disorder of genetic origins

eImportance of early diagnosis and intervention for lifelong
outcome and cost of care

sAmerican Academy of Pediatrics
—Screening (18 and 24 months)

*Median age of diagnosis in US: 4-6 to 5.7 years

*Missed opportunity for attenuating, maybe preventing the
burdens associated with autism

eCommunity Disparities
*No Community-viable system of care
*Reimbursement systems NOT in place
—Dx services under reimbursed
—Tx services un-reimbursed



The Realities of Autism:
...Changing the nature of autism for children tomorrow
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tie Science of Clinccal Care

 The largest and most comprehensive center for CLINICAL CARE in the
country (5,712 unique patients seen in 2013; — 8 fold larger than
leading centers)
e Clinical Assessment, Medical Care & Treatment Programs
o Care Coordination and Advocacy

« Community and Educational Outreach

« Among the most comprehensive hubs of CLINICAL SCIENCE in the
country
 NIH Autism Center of Excellence (one of only 3)
e genes, neurobiology, brain & behavior, animal modeling
 behavioral and medical treatments

« empowerment of families and communities



GENETIC MECHANISMS OF SOCIALIZATION BEHAVIORAL
LIABILITY SYMPTOMS
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Jones & Klin (2009). J of the American Academy of Child and Adolescent Psychiatry, 48(5): 471-3.




Autism Disrupts the Platform
for Brain Development

MH Johnson PhD
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The Brain Becomes
Who We Are....
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Attention to Biological Motion

100 Toddler with Autism,
15 months

+ not significantly different
from chance, p > .05
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Exploring Audiovisual Synchrony

Autism Group N=21

e A “pat-a-cake” finding led to the hypothesis
that children’s visual behavior was being
guided by physical, not social contingencies.



Klin, Lin, Gorrindo, Ramsay, & Jones (2009). Nature, 459, 257-261.




Patterns of visual fixation to
approaching caregiver

Jones, Carr, Klin (2008). Archives of General Psychiatry. 65(8):946-54.



Watching a face ... but seeing physical properties?



Fixation on Mouth and Eyes as a Function
of Audiovisual Synchrony
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The Brain Becomes
Who We Are....

JE LeDoux PhD




Growth Charts of Social Engagement
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Strategic Plan

Diagnosis &
Treatment

Psychopharmacology & Behavioral
Clinical Trials Neuroscience

Animal Models Neurobiology

Genetics

18



Marcus Autism Center,

An NIH Avutism Center of Excellence

Social Visual Engagement in
Infants(O to 36 months)

Treatment in Infants & Toddlers
(beginning at 12 months)

Social Vocal Engagement in Infants
(0 to 36 months)

Social Visual Engagement &
Brain Development in a Model System

EMORY | & 580558
' PRIMATE

RESEARCH
i E 4 T E R

19



LETTER

dai: ML IO3E nalee 13715

iz Attention to eyes is present but in decline in
2-6-month-old infants later diagnosed with autism

Warren Jones"* & Ami Klin™**

Dieficits in eye contzcl have been a hallmark of aotism™ since the
condition’s initial description’. They are dted widely as a diagnostic
fewture’ and figure prominently in clinical instruments®; hawever,
the early onset of these deficits buas mod been known, Here we show in
a prospective longitudinal study that infants later diagrosed with
autism specirum disorders [ASDs] exhibit mean decline in eve fixa-
tion within the ficst 2 1o 6 months of Life, o pattern not obaerved
in infants who do ml develop ASD. These observations mark Lhe
garliesl known indicators of social disability in infancy, bul also
fulsly a prior hypothesis: in the first months of life, this basic mech-
anism of socizl adaplive action—eye looking—is nol immediately
dirminished in infants later diagrosed with ASD, instead, eve look-
ing seems Lo begin at normative levels poor te decline, The timing of
decline highlighis a narrow developmental window and reveals the
erly derailment of processes that would otherwise have a key role in
canalizing typical social development. Finally, the observation of
this dedine in eve lixation—rather than outright absence—olfers a

promising opportunity for early intervention that could build on
the apparent preservation of mechanisms subserving reflexive ini-

tial orienfation lowards the eyes,
Aulismm Spectrurn Disorders {ASDs) alecl approximately 1 i every

Drata were collected 21 10 thme points 2t months 2,3,4,3,6,%,12, 15,
1& and 24 We studied 110 infunes, enrclled as cisk-based cohiorns:
n = 5% at high-risk for ASD [full siblings of a child with A5 %) and
m = 51 at low-risk (withowt Grst-, second- or third-degree relatives
with ASLY. Dignostic stales was ascertained al 36 months, For details
o study desipn, clinkal characterization of partidpants, and experi-
rreental procederes, see Methads and Supplementary Information,

LI ke biiggh-rask anfamts, 12 met criteria for ASD (10 males, 2 fernales),
indicating a conversdan rate of 203%™, One child from the Lew-risk
codwort was alw dingnosed with ASD. Given the somall number of girls
in the ASLY grocp, we constrained current analyses 1o males only, 11
ASLY (10 frarn the high-risk cobiort and 1 froan the how-risk], and 25
tepically developing (all froun the Low-risk colwart).

AL gach testicg session, infants viewed scenes of naturalistic care-
prver interaction (Fig 1a, b) while their visual scanning was measured
with eye-tracking equipment. The 36 ypically developing and ASD
children viewed 2384 temals of videa scenes.

Caontrol comparisons Lested for between-group dilferences inalten-
tion 1o Lask and completion af procederes, There were na between-
praup dilferences in duration of data collected per chiald Qtypacally
developing — 71.25 (27.66] min, ASD = 64.16 [3077) min, data given

6]









Growth Charts of

Social Visual Engagement
(Typically-Developing Children)
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Eye Fixation
Children with ASD relative to
Typically-Developing Norms
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Eye Fixation, and Rate of Change
in Eye Fixation
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Eye Fixation, and Rate of Change
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Body Fixation
3| Children with ASD relative to
Typically-Developing Norms
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Object Fixation
3| Children with ASD relative to
Typically-Developing Norms
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Growth Charts
of Social Engagement to Enable
Early Diagnosis
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Differences Present within the First 6 Months of Life
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Internal Validation
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External Validation

6 Independent
Test Cases

Chargs in Eye Raption (%)
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Translational Opportunities

® High-throughput, low-cost,
deployment of universal
screening in the community

®*Early detection, early
intervention, optimal
outcome

® Prevention or attenuation

of intellectual disability in
ASD

34



New Scientific Hypotheses

® Genetics: gene expression
and methylation studies

® Gene x Environment: alleles
more plastic to
environmental influences?

® Targeting onset of

treatment at these
“INFLECTIONABLE” points?

* WILLIAMS SYNDROME

35



Molecular Genetics

Steve Warren, Mike Zwick, Jen Mulle, Peng Jin, David Cutler,
PhD, FACMG PhD PhD PhD PhD
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Eye Fixation
Are we wrong? Not one but In fact two curves?

® Reflexive ® Interactional, Reward-Driven

*Experience Expectant ®*Experience Dependent

® Subcortically controlled ® Cortically controlled
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New Scientific Hypotheses

‘
® Human Developmental “€ \4
Neuroimaging r)
® Specific developmental
timing of cortical- Longchuan Li, PhD

subcortical connectivity

®* Non-Human Primate
Developmental

Neuroimaging

Sarah Shultz, PhD
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Ontogeny & Neural Basis of Social Visual Engagement

in Monkeys

- Yerkes Field Station, Lawrenceville GA
-> Never separated from mom
-> Remain in social group

Jocelyne Bachevalier, PhD

Xiao Ping Hu, PhD

Lisa Parr, PhD
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Ontogeny & Neural Basis of Social Visual Engagement

in Monkeys

In vivo diffusion MRI data
showing major white matter

pathways in a 2-week-old Jocelyne

/ Longchuan Li, PhD
rhesus macaque. Bachevalier, PhD



Psychopharmacology &

Clinical Trials T

* Clinical trials in psychopharmacology, parent

training, feeding disorders, severe behavior, skill
Larry Scahill, MSN, PhD

acquisition

* MAJOR CHALLENGE
* QUANTIFYING Autism

(&

Nathan Call, PAD William Sharp, PhD
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Improving Access to Early Intervention
....from 5 years to 2 years

{National Research Council, 2001)

...50 how do we achieve 25
hours per week in which the
child is engaged

actively and productively in
meaningful activities?

42



Augmenting Access to Early Treatment

Amy Wetherby, PhD

Jennifer Stapel-
Wax, PsyD




the Community: Families,
Pediatricians, Early Intervention Providers

44
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Teaching Strategies & Supports to
Promote Active Engagement

Supports for better skills

*Model and expand language and play skills
+Extend activity, child’s roles, & transitions
+Balance demands and supports

Supports for a common agenda

*Positioning ¢Follow child’s attentional focus
+*Motivating activity with clear roles & turns



Goals for Early Treatment:

Every wakeful howr invthe home ond inv the commumunity

Child Behaviors Parent Behaviors

ACTIVE ENGAGEMENT TRANSACTIONAL SUPPORTS
1. Emotional Regulation 1. Participation & Role

2. Productivity 2. Make Activity Predictable
3. Soclal Connectedness 3. Follow Child’s Attention
4. Gaze to Face 4. Promote Initiations

5. Response to Verbal Bids 5. Balance of Turns

6. Directed Communication 6. Support Comprehension

7. Flexibility /. Modeling

8. Generative ldeas 8. Expectations & Demands



Our ultimate goal
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