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1. The Main Thing

Define mechanisms of manifestations




Cause Means Different Things

Etiologytriggering event
Pathophysiologyhow event is operationalized

Specific actions: Functional analysis of behavic




Scientists widely agree there are many etiologies.

Trigger a common pathophysiologic sequence
Of structure function alterations in the brain.




I Treatment Advances Target Mechanism:s

Leads to more effective treatments
That are closer to origin of manifestations

Ultimately leads to individualization of
treatment as basis for differences
understood
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How Much Do We Know About What
Causes Autism?

A lot.




2. DSMb



Why Do We Have To Give Up DBM

Autistic Disorder: DSMW/
3 Core Symptoms
Associated symptoms: sensory, motor

Comorbid Conditions: intellectual disability,
ADHD, seizures, mood problems, long lis
behavior issues (Pg. 72 TR version)

No longer clinically or biologically valid
conceptualization of ASD, and confusing to
everyone.




Infant Sibs Research: Entire Range of Beha
Emerges Simultaneously in ASDne Disorde

Manifestations before 12 months are subtigolve
sensory & motor behaviors

Most appear socially normal at 6 months
ARAssoci at ed sy mpitablitns o
altered sensorgesponsivity& activity level, poor

gross motor development emerge together with cc
deficits

NThese findings do not
primarily a sociacommunicative disorder and inste
suggest that autism disrupts multiple aspects of
devel opment r at Isaly Roge, PO0D




Genes & Brain Circuitry:
Alterations Shared Across Disorders




All the rest
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AMY -ACGC DLPFC are core regions of neural network
for identification and regulation of emotion

Role in mood/affect requlation:

Amygdala (AMY). Critical to sensing
and assessing emotionally-salient
stimuli.

Anterior cingulate cortex
(subgenual ACC, BA 25): integrates
information about emaotional salience
(bottom -up) with cognitive control
and motivational states (top -down).

Dorsolateral prefrontal cortex
cognitive assessment of emotional

Voluntry Emotion Regulation

g Vomenry euitor RGeS salience (cortical top -down regulation)

Phillips et al, Mol Psy, 2008

AMY, amygdala; ACC, anterior cingulate cortex; DLPFC dorsolateral prefrontal cortex



I 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




Revision Principles

A DSM is, above all, a manual to be used by cliniciar
and changes made for DS&must be
Implementable in routine specialty practices

A Make revisions that will lead to better clinical
diagnostic practice

A Revisions should be guided by research evidence



Goals For Revisions

DzRevisions are designed to lead to:

- Earlier diagnosis

- Change In disorder & criteria w/ age
- Capture variabllity in expression

I Earlier treatment

I More effective treatment

I Prevention of later complications



Proposed Major Changes to DSM-5



Revised DSM Chapter Structure:

Put Disorders With Common Biology and
Next To Each Other To Inform Clinician
Related Disorders and Key Differential Dia



Revised Chapter Organization

A. Neurodevelopmental Disorders L. Elimination Disorders

B. Schizophrenia Spectrum and Othef). Sleep-Wake Disorders
Psychotic Disorders

C. Bipolar and Related Disorders
D. Depressive Disorders _ _
Q. Disruptive, Impulse

E. Anxiety Disorder Control, and Conduct
F. Obsessiv€Eompulsive and Related Disorders

Disorders R. Substance Use and
G. Trauma and StressBelated Addictive Disorders

Disorders
H. Dissociative Disorders
J. Somatic Symptom Disorders
K. Feeding and Eating Disorders

N. Sexual Dysfunctions
P. Gender Dysphoria

S. Neurocognitive Disorders
T. Personality Disorders

U. Paraphilias

V. Other Disorders



Proposed Major Revisions to
Criteria Format:

DDSMS5 could benefit from offeringxplicit
criteria for both categories and dimensions
(not or)

D¥or any psychiatric disorder, a number of
aspects could be conceptualized aasbessed
dimensionally

DBehavioral dimensions can capture-occurring
disorders & sudhreshold symptoms

Krueger RB, WHO/APIRE Conference on Public Health, Sept .2007



6 Cross-Cutting Study Groups

A Diagnostic Spectra Study Group

A Life Span Developmental Approach Study Group

A Gender and Cros€ultural Study Group

A Psychiatric/General Medical Interface Study Group

A Impairment Assessment and Instruments Study Group

A Diagnostic Assessment Instruments Study Group



DSM-5 Field Trials



DSM-5 Field Trials

A Were Designed To:

I examine whether proposed revisions to existing
disorders and new disorders argliable over time

| assess whether proposed revisions asefulto
clinicians and patients

I determine how proposed changespact
diagnosis and treatmerglanning



DSM-5 Field Trials

A Cllnlcal utility and feasibility assessed by:

I Patientcompleted questionnaires as to whether
dimensional assessments seemed useful

Cliniciancompleted guestionnaires as to whether
dimensional assessments and diagnostic checklists
were helpful in diagnosis, treatment planning

Utility & feasibility of new standardized assessment of
disability(WHGDAS Il) in lieu of GAF rating

Designed to assess performance of DSkhanges In
small or solo offices & academic centers



DSM-5 Field Trials

A Large, academimedical settings

I Examining proposed changes to DSkh large, diverse
samples

I Includesll siteq7 adult, 4 pediatric)
I Data collection ended in 2011

A Routine clinical practice settings
i52 ANBIFf ¢2NI RESd@dndsgsugefil? y
I Psychiatrists plus psychologists, licensed clinical social

workers, marriage and family counselors, and advancec
practice mental health nurses

A Data collection ended in 2012



Cliniciansfound the DSM5 diagnostic criteriad Y2 RS NI 0 S f
SE U NB Y S { cdmpdradSorDEi\¢

Fig 1: Usefullness of DSM-5 diagnhostic criteria, compared to DSM-IV, for the primary diaghosis
Dallas VA, Study Visit 1, N=236

LEGEND:
1 = Not at all
2 = Slightly
3 = Moderately
4 = \Very
5 = Extremely

Trauma




Patients reported that the questionnaires described their symptoms
GY2RSN)I GSfé& U2 SEUNBYSH

Fig 6: Usefulness of the questionnaires in describing symptoms the patients have been experiencing
Patient's perspective - Dallas VA, Study Visit 1, N=236

LEGEND:
1 = Not at all
2 = Slightly
3 = Moderately
4 = \ery
5 = Extremely




Patients believed the questionnaireiselped clinicians better
understand their symptoms

Fig 7: Usefulness of the questionnaires in helping clinicians understand the patient's symptoms
Patient's perspective - Dallas VA, Study Visit 1, N=236

LEGEND:
1=Yes
2 =No
3 = Maybe

2 3 4

Trauma




Current Task Force Efforts:

x Analyze all field trial data and
identify needed revisions

X |ndependent review of proposed
criteria by experts not involved
In creation of the new criteria

X Review ofall public comments



Future DSM5 Developments

DSMS5 will go electronic:

x adding linkgo key supporting
documents/evidence/descriptions
and

X electronic communications
between patients and clinicians



3. Genetics Discoveries



Exciting times for genetics of Autism
Spectrum Disorders

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



Copy Number Variations (CNVSs)
The Awakening to Small DNA Alterations

Small (micre) deletions or duplications
of DNA distributed across
chromosomes, inherited and

spontaneous, occur Constantly




Chr2




Another Genomics Technology Advance
Leads to Even More Gene Discovery

Fragmentation of chromosome ends

during replication and otdf-order
recombination:

a new cause of microscopic duplicatiohs
and deletions in ASD



Genetic Diagnosis Coming

But not yet ready for clinical use.

Ultimately diagnosis will have far greater
specificity and will span genes to behavior
and account for variability in manifestations
and In turn treatments linked to each
mechanism.



Top 10 Medical Breakthroughs
‘ 34 of 61

7. Speeding DNA-Based Diagnosis for VIEW ALL
Newborns

By Alice Park Dec. 04, 2012 Add a Comment

Fifty hours. That's how long it now
takes to decode and interpret a newborn
baby’s genome — an undertaking that
used to take weeks or even months. And
those two days can mean the difference
between life and death for a critically ill
infant. The speedier genomic analysis is
possible thanks to advances in
sequencing technology as well as
innovative software that links the 3,500

known genetic defects to their childhood diseases, allowing doctors to quickly decide on

the right treatment that could save a baby’s life. About 30% of babies admitted to the

neonatal intensive care unit each year have inherited a genetic disease, and sequencing
their genomes may become a critical part of improving their care in coming years — the

sooner the better.




Infant DNA Tests Speed Diagnosis
of Rare Diseases

By GINA KOLATA

From the day she was born, the girl had seizure after seizure. Doctors at Children’s
Mercy Hospital in Kansas City, Mo., frantically tried to keep her alive. Weeks passed
and every medication failed. Finally, her family decided to let their baby go, and the
medical devices were withdrawn. She was 5 weeks old.

Her doctors suspected a genetic disorder, and as it happened the hospital had just
begun a study of a new technique for quickly analyzing the DNA of newborns, zeroing
in on mutations that can cause disease.

This new method, published on Wednesday in the magazine Science Translational
Medicine, is a proof of concept — a demonstration in four babies that it is possible to
quickly scan a baby’s entire DNA and pinpoint a disease-causing mutation in a couple
of days instead of the more typical weeks or months. The study’s investigators said the
test could be one of the first practical fruits of the revolution in sequencing an
individual’s entire DNA.

For the baby with seizures, her doctors provided a sample of her blood. The analysis
took only 50 hours and provided an answer. The baby had a mortal gene mutation so
rare that it had been reported just once before.




Molecular Psychiatry (2012), 1-7
en © 2012 Macmillan Publishers Limited All rights reserved 1359-4184/12

www.nature .com/mp

ORIGINAL ARTICLE

Predicting the diagnosis of autism spectrum disorder using
gene pathway analysis

E Skafidas’, R Testa®>, D Zantomio?, G Chana’, IP Everall® and C Pantelis®®




Conclusions

A Understand much about the genetic
architecture of autism; will understand much
more very soon.

A More genes and more potential drug targets
A Momentum for discovery is huge and due to
I Pooling data
I Funding
A 5 years from now gene discovery in ASD will

become passe: translation will be the key for
ASD In the near future!




4. Genes Lead to Signaling Pathways in B
Cells: New Targets for Brain Treatments
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CanBiological Treatment€hange The Bréan
In severe casésAt what age?

Thefirst ones exist. Others are entering trials.

Biological interventionsmpactsignaling
pathways In brain cells to stagpver-growth
or start connecting.




5. Genes Also Lead to Developmental
Neurobiologic Mechanisms: Bridge to Altere
Brain Structure



Functional impact of global rare copy number variation in autism spectrum disdMdéure, June 9, 2010 (Epub ahead of print).
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Altered Brain Developmental
Mechanisms Lead to Altered Structure
and Function of Brain Systems
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Figure 2 Occipitatfrontal (OFCY score measurementd\( 195) with mean estimated growth
trajectory for 28 children with autism spectrum disorder (hierarchical linear modeltiece
linearmodel centered at 12 months).




6. Advances in Brain Imagimgchnology:
To See It Is To Measure It

Improve visualization of micralterations

In brain circuitry/connections

Capacity to link brain changes to early
alterations in brain development

Enable detection of change with treatment
Enhance understanding of heterogeneity
Forerunner of individualized medicine



ORDE
IN THE
CORTE

Scientists have discovered that the brain is
even more beautifully organized than they
had imagined

| LI |
m——

Neurons in the brain zip messageso one another
along long white fibers called axons Previously
scientists traced axon pathwaysin dissectedanimal
brains, but now they can see the structure of this
amazinginformation superhighwayin a living human
organ U s inewmgsoftware with a technique called
Adi f ftensorMoRnl tbat tracks water moleculesas
they move along the a x on s, Welfeem of

- Massachusett$seneral Hospital and colleaguesfound

thatthe fibers arearrangedn a surprisinglyregular3-D
grid.










Martinos Center For Biomedical Imaging, Massachusetts General Hospital

This image from a rhesus monkey shows the laggate structure of the grid of axons as they swoop and swirl through the egiord of the primate's brain.



Images used from:
Animal Brains, More Beautiful Than You Could Ever Imagine

More than just eye candy, these images are teaching scientists new insights into how the brain is organized
By Laurddelmuth

Smithsoniamagazine, JubAugust 2012

> >» >» >

Read morehttp://www.smithsonianmag.com/sciencaature/AnimatBrainsMore-BeautifutTharYouCouldEverlmagine
160528335.html#ixzz27m1J14ZA
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Mapping Pathways in the Brain
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