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seemed to be have purposeful hand skills. Her height and weight
are age appropriate but her head growth has decelerated after
she passed her second birthday. The most appropriate diagnosis
IS:

* A Autistic disorder

¢ B Rett’s disorder

¢ C Asperger’s disorder

¢ D Childhood disintegrative disorder

¢ E Pervasive developmental disorder NOS



*

¢

4

¢

B-The gene for autistic disorder is found on
chromosome 7q

C-The evidence supports a link between the
MMR (measles/mumps/rubella) vaccination
and autism

D- The chance of having a child with Autistic
disorder is 1 in 500

E-If a couple have a child with autistic disorder
the chance of having a second child with that
diagnosisis 1in 100



atypical antipsychotic for this presentation?
A Haloperidol

¢B Quetiapine
¢ C Olanzapine
D Risperidone

¢E Aripirazole



evaluation for an autism spectrum disorder?

* A

¢B
¢ C
¢D

¢ E

Autism Diagnostic Observation Schedule
(ADOS)

Autism Diagnostic Interview Revised (ADI-R)
Childhood Autism Rating Schedule (CARS)

Pervasive Developmental Disorders Screening Test
(PDDST)

Checklist for Autism in Toddlers (CHAT)



¢ A-Seizures effect about 25% of those with a generalized
learning disability
¢ B-The peak age for onset of seizures is 11-14 years of age

¢ C-About 10% go through a phase in adolescence when they
lose some language skills

¢ D-By adulthood approximately 10% of individuals with full
autistic syndrome will be working and able to look after
themselves

¢ E-They are at increased risk for developing schizophrenia in
late adolescence and adulthood



€NavIors

utism Is much more commonly associated
Ith mental retardation as compared to
sperger’s disorder

m Rett’s disorder has been associated with
mutations in the MECP2 gene

m Risperidone is FDA approved for treatment of
agitation in autism



¢ Diagnosis, evaluation, assessment of Pervasive
Developmental Disorders

¢ Treatment planning for Pervasive Developmental
Disorders

¢ The use of psychopharmacological agents in children
and young people with Pervasive Developmental
Disorders with emphasis on RUPP study and
aggression interventions



¢ False leads: high SES, no organicity or MR
m Asperger 1944: Autistic Psychopathy

m Diagnostic confusion
¢ Early DSM lumped autism and psychoses

¢ 1971 (Kolvin) first delineated criteria based on
onset of symptoms

m APA 1980: Pervasive Developmental Disorder



evelopmental disorders (e.g., reading,
expressive language)

m Disorders of early childhood

m Significant deviations in social interactive
skills , language and communication

m Restricted interests
m Repetitive behaviors



m Rett’s Disorder

m Childhood Disintegrative Disorder
m PDD-NOS



verbal), imaginative play

m Engages In repetitive stereotyped behaviors
(e.g., twirling, toe-walking) and becomes
upset with changes in routine



Mind (ToM)
¢ Communication / language
-~ 1/2 mute
+ Echolalia, pronoun reversal, prosody deficits
- Poor non-verbal communications

¢ Repetitive behaviors
« Similar, but distinguished from OCD



+ Language delay, concerns over deafness
+ Aloof, not anticipating being picked up
+ Not follow pointing by parent

- Doesn’t bring toys for parents to enjoy

¢ Diagnosis often missed until later
- All deviance attributed to development’s bell curve

¢ Key role of early intervention to improve outcomes



m Tuberous sclerosis-1-4% of AD;-ectodermal abnormalities, shagreen patches
and cafe-au-lait spots; periungal fib, renal, card lesions; MRI brain “tubers”

m Fragile x- 5% of AD, mild-mod MR, ADHD, long face, large jaw, large ears
Duplication of long arm chrom. 15: severe MR, seizures, hypotonia
Down syndrome

Those with autistic traits
m San Filippo-1% of AD-paroxysmal laughter and crying

m  Angelman syndrome (UBE3A, 15¢q11-g13, look for paroxysmal and
excessive laughter, temper tantrums)



¢ ~3/4 function in the MR range

= Rough distribution of 1Q scores:
* 50% IQ < 50, 70% have 1Q<70, 90% have 1Q< 90

¢ Occasional 1slets of ability “autistic savants™



m DSM-1V Ciriteria requires normal 1Q and normal
language development although they may have
subtle language problems (e.g., “flat”’prosody,
poor modulation, Schriberg et al 2001)

m Special areas of interest; talk incessantly about it
despite disinterest of others-"little professors”

m Want friends but no “social savoir-faire”
m Motor clumsiness



(Murphy et aI 2002)

m Coexistent with Tourette’s Disorder, OCD,
ADHD; may develop depression in teens

(Klin 2003)



or truncal movements, intermittent abnormal
breathing

m Autistic symptoms may be transient or permanent
m Later, mental retardation, sz, language impairment

m Mutations in the MECP2 (Methyl-CpG-binding
protein) gene-> ?alterations in neuronal dendrites

m Rare disorder (1/10,000) usually girls



m Normal development for at least 2 years

m Loss of acquired skills:language, social,
motor or bladder/bowel control

m Severe MR
m More In males

m May be associated with other genetic
conditions (e.g., Schilder’s disease)



pervasive mmpairment  1m communication,
reciprocal social interaction or restricted
Interests and/ or stereotypies present but
symptoms are subthreshold, or late onset or
does not meet criteria in all 3 areas



+ Current: 6-54/10,000 (Fombonne 2005)

= Increase possibly true or resulting from better case finding and
changes in diagnosis (Wing and Potter 2002)

¢ Aspergers 2-16/10,000 (Fombonne 2005)

¢ All PDD spectrum disorders may be as high as 58/10,000
(around 1/200) (Chakrabati and Fombonne 2005)

m Etiology PDDs as a final common pathway
¢ Genetics
= Interest In 7q, serotonin transporter gene
¢ Early insults, neurological comorbidity (e.g., seizures)
+ Infection, “double hit”, immune theories



chance of a PPD spectrum disorder

m The dizygotic twin of a patient and a full sibling
have about the same risk of autism: about 4.5%

m The general population’s risk 1s about 0.2%
(1/500)

Vinstra-Vanderweele and Cook JAACAP 42:1 2003 (a review of the genetics of autism)



to AD and bowel problems (Elliman and
Bedford 2002)



¢ Genetic screening

&

&

Fragile X in ~1%: CGG repeats in Xq27.3

Rett: X-linked, rare boys, mutations in the MECP2 (Methyl-CpG-binding
protein) gene

Amino/organic acid metabolism

Other genetic diseases associated with autism include: Angelman syndrome,
duplication of 15911-g13, Down syndrome, San Filippo syndrome,
phenylketonuria, Smith—Magenis syndrome, 2213 deletion, adenylosuccinate
lyase deficiency, Cohen syndrome, and Smith—Lemli—Opitz syndrome) see
Cohen, D et al, Journal of Autism and Developmental Disorders, Vol. 35, No.
1, February 2005

¢ Physical examination with close attention to skin and
dysmorphology



m Syndromal vs non syndromal autism

m Genetic testing for rare syndromes should be based on clinical
findings
m For isolated autism with moderate mental retardation consider:
¢ karyotyping,
¢ Check for Fragile X mutation,

¢ FISH for 15911-q13 duplication (Angelman’s) and 22 q13 deletion
(VCFS)

¢ Bratton-Marschall test (adenylosuccinate lyase deficiency)
¢ check for mucopolysaccharides in urine (San Fillipo disease)



~ Childhood Autism Rating Scale (CARS)
observational assessment-15 items-score of 30-
36=mild-mod Autism

4 Pervasive Developmental Disorders Screening
Test (PDDST)

4 Autism Behavior Checklist (57 item checklist)



4 Autism Diagnostic Interview - Revised) a
comprehensive parent interview

¢ ADQOS (Autism Diagnostic Observation Schedule) a

semi structured interactive assessment conducted with
the child



m Rating Scales
¢ Aberrant Behavior Checklist (Aman et al 1985)
58 items: Subscales:

« |rritability/Lethargy/Stereotypy/Hyperactivity/Speech
- Normative data, reliable, valid, sensitive to change (Scahill
2005)
¢ Children’s Yale-Brown Obsessive Compulsive Scale
(CY-BOCS, version for PDD (McDougle in press)

+ Repetitive behaviors



¢ The severity of the disorder
m  Up to 28% of children with no neurologic disorder in early

childhood develop a seizures in adolescence or later. Peak age of
onset is 11-14 years old

m A small number of children with autism show intellectual and
language decline in adolescence

= While a significant number of children with autism may have
coexisting psychiatric disorders there is no increased risk for
schizophrenia



http://www.autism;societv.orq

¢ Therapy/educational (e.g., Treatment and Education of
Autistic and Communication Handicapped Children
§TEAC):CH) program, Applied Behavioral Analysis
ABA

# Speech and language (e.g., augmentive communicative
systems, picture exchange communication system
(PECS), sign-language

¢ \ocational


http://www.autism-society.org/

that fail to spondto behavioral interventions

¢ Aggressive / disruptive behaviors
¢ Self-injurious behaviors

¢ OC, repetitive behaviors, stereotypies ?Autistic OCD

syndrome, “the broad autism phenotype” (Gross-
Isseroff et al 2001 and Micali, Chakrabati and
Fombonne Autism Vol 8 #1 2004)

¢ Hyperactivity



Ittle research base

Only 25% of children with PDD and ADHD had
good response (except Asperger which is better,
Stigler 2004)

DB placebo crossover study with differing doses of
MPH-> 49% response in RUPP study, ES=small to
medium size, AEs especially irritability led to
discontinuation in 18%; highest dose worsening
social w/d (RUPP 2005)



igure 2. Irritability in Patients With Autism Spectrum
isorders Treated With Methylphenidate®

Placebo

Low-Dose
Methylphenidate

Medium-Dose
Methylphenidate

High-Dose
Methylphenidate

I I 1 1 T 1

T T
0 2 4 6 8 10 12 14
Percentage of Patients Reporting Irritability

Data from Research Units on Pediatric Psychopharmacology Autism
Network.'
p < .01 (medium dose).




worse... (Jou et al 2005)

m More recent open label efficacy studies to treat
ADHD symptoms in PDD: 16 children with
PDD treated with Atomoxetine (dose 1.2+0.3
mg/kg/day)— 75% rated “much” or “very
much” improved on CGI-I; Most significant
Improvements on SNAP-1V scores & Aberrant
behavior checklist (effect size: 1.0-1.9)



Buitelaar et al 1998) for anxiety, aggression
and hyperactivity



¢ Hyperserotonemia (Schain & Friedman 1961)

+ mCPP and fenfluramine challenges
- Blunted neuroendocrine response

¢ Tryptophan depletion (McDougle et al 1996)

¢ Serotonin transporter (HTT)
= | /s polymorphisms - (Cook et al 1997)

¢ Clomipramine and SSRIs



¢ Early enthusiasm, no replication
¢ Toxicity concerns: neural death, valvulopathy

m Clomipramine
¢ Controlled and crossover studies >PLA >DMI

¢ Concern about side effects especially in
younger children (e.g., sedation or agitation,
tachycardia, QTc prolongation, seizures)



¢ 30 adults, mean age 30, mean dose 276 mg/d
+ Double blind, placebo-controlled study
+ Responders: 8/15 (53%) active vs 0/15 placebo

= YBOCS, aggression, maladaptive behaviors, social relatedness
(McDougle et al 1996)

¢ 0/15 children responders in attempt at study replication -
behavioral activation (McDougle et al 1998)
¢ Open label study of 18 subjects with a mean age of 11.3

+ 78% completed the 10 week trial (3 paticipants experienced
behavioral activation)

+ 8 subjects were at least partial responders (Martin et al 2003)



with transition anxiety; 3 “poop-outs”: no doses
above 50 mg;

4 McDougle et al 1998- adult responders:
« 15/22 (68%) of AD
« 9/14 (64.4%) of PDD-NOS
 0/15 (0%) of AspD



~ DelLong et al 1998- children 22/37 responders
+ Hollander et al 2005.

4 Double blind, placebo controlled crossover trial with liquid
fluoxetine.

4 Doses were low> Mean final dose around 10 mg daily

4 Two 8 week phases with 45 children and adolescents randomized
into 2 groups

4 Low dose liquid fluoxetine was was superior to placebo in the

short term treatment of repetitive behaviors by CY-BOCS
compulsion scale; not on speech or social impairment

4 Low incidence of AEs



response patterns?
¢ CNS maturation, hormonal and pubertal changes?
¢ AD and AspS different neurobiological characteristics?
¢ Difficulties with measurement and instruments?
¢ Lack of change vs ability to detect change?
¢ Use LOW doses; watch for activation (Posey 2005)



m Mirtazapine -adult open label-9/26 response
(Posey et al 2001)



¢ Symptoms sometimes exacerbate with
stimulants

¢ Neuroleptic efficacy
= Traditional agents: haloperidol
- Atypical agents



¢ Double blind, placebo controlled study
¢ 40 children, mean age 4.5
¢ Mean dose 1.65 mg /day

m Anderson et al 1984
¢ Improved learning

¢ Direct attentional effect
+ Not only decrease in maladaptive behaviors



yskinesias -

¢ 118 children treated between 1979 and 1994

¢ 6 month haloperidol / 4 week placebo cycles
¢ 34% of subjects developed dyskinesias

+86 episodes (12 TD, 74 WD)
¢ Putative risk factors:

+~Female gender / perinatal complications /
dose and cumulative drug exposure

ampbell et a



m McDougle et al 1997, 1998
¢ 18 minors, mean age 10.2 (1997)
+ 12 week open-label study, mean dose 1.8 mg/d
¢ 31 adults, mean age 28 (1998)
+ 12 week double blind, mean dose 2.9 mg/d

¢ Repetitive behaviors, self/other aggression, anxiety,
depression

¢ Mild sedation



4 36 children (5-17 yo) with autism spectrum
disorders and tantrums, aggression and SIB

¢ 8 week open label trial with the 26 responders
continuing a further 16 weeks followed by
double blind discontinuation (=24)

¢ Risperidone was superior to preventing relapse
than placebo. 3 of 12 who continued on
risperidone vs 8 of 13 on placebo



¢ Agitation

¢ Tantrums (e.g., In response to routine
environmental demands or change)

¢ Self-injurious behavior



¢ Randomized, double-blind, placebo-controlled, parallel
groups, AD ages 5-18

¢ 8wk DB phase: RISP or PLA (Study I)
¢ 4mo open follow-up option

¢ 8wk DB discontinuation for 6mo RISP completers
(Study I1)



decrease) and CGI (much improved or very much
Improved) as response: positive in 34/49 and
maintained over 8 weeks

® Risperidone 0.5-3.5mg range
(McCracken et al 2002)



m [rritability subscale score > 18

¢ (approx. 1.3 SD units above mean in developmentally
disabled population)

m CGl-Severity >4
m Mental age > 18 months

m Medication free
¢ (14 to 28 days depending on drug)
+ (except anticonvulsants)



Responder

Non-

responder EXIT STUDY

IXRSUIEMEN >_month, randomized, Positive response = 25% |, ABC
CZANERDIN  double-blind irritability scalz and much improved
o>-17y or very much irmnproved on the CG|

Responder EXIT STUDY

Placebo

(n = 52) _ _ Risperidone
Risperidone /
Non- 5

-month discontinuation
el 4-month (open \
extension) Placebo

ABC = Aberrant Behavior Checklist.
RUPP = Research Units on Pediatric Psychopharmacological Autism Network.

RUPP Autism Network. N Engl J Med. 2002;347:314-321.



15-1tem parent-rated measure containing
aggression, SIB, tantrums)

m CGIl-Improvement
(Clinician rating of change)

* ABC=Aberrant Behavior Checklist



*P<0.0001 change from baseline
ABC = Aberrant Behavior Checklist

McDougle CJ, et al. ACNP, December 9-13, 2001, Waikoloa, Hawaii: #172.



1=Very Much Improve
2=Much Improved
3=Minimally Improved
4= No Change
5=Minimally Worse
6=Much Worse

/=Very Much Worse



50 - Risperidone
40— Placebo
S0 11.5%

20~
10—

Very Much Improved
(Percent)

Week

CGil-I, Clinical Global Impressions Improvement Scale.

Data for all 101 children (n = 49, risperidone group; n = 52, placebo group).
Higher scores are indicative of greater irritability.

*P < 0.001 between groups.

RUPP Autism Network. N Engl J Med. 2002;347:314-321.



Moderate 12 (24) 2 (4) 0.01
Fatigue 29 (59) 14 (27) 0.003
Drowsiness 24 (49) 6 (12) <0.001
Constipation 14 (29) 6 (12) 0.06
Drooling 13 (27) 3(6) 0.02
Dizziness 8 (16) 2 (4) 0.05
Tremor 7(14) 1(2) 0.06
Tachycardia 6 (12) 1(2) 0.06
Weight gain in kg 2.7*29 0.8%2.2 <0.001

RUPP Autism Network. N Engl J Med. 2002;347:314-321.



Recent 8 week DBPC: 50% response with olanzapine;
20% with placebo; increased incidence of weight gain
(Hollander 2007)

Quetiapine-case report (n=6, negative report, ? 1
seizure, Martin et al 1999. Findling et al 2004: n=9
concluded quetiapine “may not be a particularly
effective agent in the treatment of adolescents with
autism’’); 2 open label studies ?? Response; May be
especially useful for adolescents with PDD (Findling
2004)



selzure limitations

m Ziprasidone-open study (n=12) 50%
responders (McDougle et al 2002); similar
recent studies (Duggal 2007)

m Aripiprazole-case series 5/5 response
(Stigler et al 2004); DBPC trial is underway

60



¢ Atypicals: Weight gain liability
+~60% of minors gain >7% by 6 months (Risp)
- Prepubertal children may be at greater risk
< CLZ > OLZ > RISP > QUET likelihood

= Ziprasidone/Aripiprazole - promising weight gain
SE profile

¢ Clozapine
- Blood monitoring a challenge / seizure liability



(Helllings 2005)

m Lamotrigine-DBPC trial-no more than
placebo (Belsito et al 2001)



¢ 3 non-verbal children improve at 5wks
¢ Dateline show: instant public awareness
m Careful studies ensue

¢ Several completed DB studies following single dose
and q 4 weeks

¢ No evidence of improvement (Corbett et al 2001,Carey
et al 2002, Kern et al 2002, Unis et al 2002, Sponheim
et al 2002)



¢ Long tradition of “cures™ for autism
- Facilitated communication
- Megavitamins
= Dolphin therapy
+ Sheep brain injections
« Gluten free diet/casein free diet
+ Ketogenic diet

¢ Remember: Lobotomy won Moniz the Nobel Prize



In RUPP study

m Placebo-controlled study donepezil-total score on
CARS not improved, now ongoing studies

m Glutaminergic agents

Lamotrigine- negative DBPC
Amantadine-DBPC- no global improvement
D-cycloserine-pilot study-reduction in social w/d



children but n=30 DBPC 12 wks. Positive
for repetitive thoughts and behaviors and

aggression s/e mild sedation and nausea (
McDougle 1996)

m Other open label SSRI studies- perhaps
25% response

m One open study with mirtazapine-35%
response



= |n a double blind placebo controlled study of
valproic acid in 30 subjects 6-20 years of age no
statistical difference was found between placebo
and VVPA (Hellings et al, J Child Adolesc Psychopharm 2005 15 (4) 682-92)

m DBPC study of lamotrigine-negative
m Case reports of lithium for manic like symptoms



rc

Nov 2005

¢ 72 children (5-14 y/o) with PDD and moderate to severe
hyperactivity

¢ Double blind crossover study
¢ 49% were classified responders on measures of hyperactivity
¢ 18% discontinued study due to adverse effects

¢ Magnitude of response less than in normally developing
children and adverse effects more frequent



mper tantrums.

ffectiveness of risperidone established in two 8-week,
acebo-controlled trials in 156 patients aged 5-16 years;

% of these were 5-12 years old
ttp://www.fda.gov/bbs/topics/NEWS/2006/NEW01485.html)

Results indicated significantly improved scores for
pehavioral symptoms of autism compared to children on
nlacebo.

m Most common side effects with risperidone included
drowsiness, constipation, fatigue and weight gain. 60
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m |n adults, n=32. 12 DBPC 57% responded irritibility,

aggression and others; s/e mild sedation

m Olanza

nine-open studies: 10.7mg/d with 3/25 considered

responder, but weight gain significant (Kemmer 2002);7.9

mg wit

n significant weight gain (Potenza 1999)

m Quetiapine- 2 open studies- poor results (Findling 2004,

Martin

1999)

m Ziprasidone- 1 open study 59.2 mg lost about 5 Ibs
(McDougle 2003)



m Guanfacine- retrospective study- improvement in
tics, hyperactivity, inattention- only 14%
Improved in aggression; in open label trial of
RUPP study 2005, only 25% In a retrospective
study stayed on it, Posey 2005)

m Beta blockers- no studies in autism



seemed to be have purposeful hand skills. Her height and weight
are age appropriate but her head growth has decelerated after
she passed her second birthday. The most appropriate diagnosis
IS:

* A Autistic disorder

¢ B Rett’s disorder

¢ C Asperger’s disorder

¢ D Childhood disintegrative disorder

¢ E Pervasive developmental disorder NOS



mental retaraation

The gene for autistic disorder is found on
chromosome 7q

The evidence supports a link between the
MMR (measles/mumps/rubella) vaccination
and autism

The chance of having a child with Autistic
disorder is 1 in 500

If a couple have a child with autistic disorder
the chance of having a second child with that
diagnosisis 1 in 100



atypical antipsychotic for this presentation?
A Haloperidol

¢B Quetiapine
¢ C Olanzapine
D Risperidone

¢E Aripirazole



evaluation for an autism spectrum disorder?

* A

¢B
¢ C
¢D

¢ E

Autism Diagnostic Observation Schedule
(ADOS)

Autism Diagnostic Interview Revised (ADI-R)
Childhood Autism Rating Schedule (CARS)

Pervasive Developmental Disorders Screening Test
(PDDST)

Checklist for Autism in Toddlers (CHAT)



¢ A

¢ B

¢ C

¢D

¢ E

Seizures effect about 25% of those with
a generalized learning disability

The peak age for onset of seizures is 11-
14 years of age

About 10% go through a phase in adolescence
when they lose some language skills

By adulthood approximately 10% of
Individuals with full autistic syndrome will be
working and able to look after themselves

They are at increased risk for developing
schizophrenia in late adolescence and adulthood



m 3. Correctanswer: D
m 4: Correct answer: A
m 5. Correctanswer: E




