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33% were receiving at least one psychotropic medication 
(antipsychotics, antidepressants, anticholinergics (artane, 
cogentin), lithium, stimulants, and anxiolytics).

Only 24% of those medicated had evidence of a psychiatric 
consultation in their record.   

25% of persons on antipsychotic drugs had no identifiable 
psychiatric diagnosis in their records.  

80 of the 92 subjects (87%) receiving an anticonvulsant 
medication had an identifiable diagnosis of a seizure disorder.

Lewis MA, Lewis C,  Leake B, King BH, Lindeman R.

Public health issues:  The quality of health care for adults 
with developmental disabilities.  Public Health Reports, 
117:174-184, 2002.
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Table I. Number of Subjects Taking 
Agents on Date of the Survey

Aman et al., JADD, 2003

• Drug type Number Percentage

Anticonvulsants 48 12

Antipsychotics 62 15

Antidepressants 90 22

Mood Stabilizers 19 5

Stimulants 47  11

Sedatives or hypnotics 36 9

Antihypertensives 52  13

Opiate Blockers 0   0

Vitamins (for autism) 43 10 



Psychotropic drugs N %
One drug 103 25
Two drugs 41 10
Three drugs 32 8
Four drugs 10 2
Five drugs 3 1
Eight drugs 1 .2
Total 190 45.6
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Acute Risperidone Trial: RUPP in 
Children and Adolescents

• 101 subjects (82 boys, 19 girls)

• Diagnosis = autistic disorder, ADI-R 

• 8 week, double-blind, parallel groups

• Mean age = 8.8 ± 2.7 y; range = 5-17 y

• Risperidone 1.8 mg/d; range = 0.5-3.5 mg/d

ADI-R = Autism Diagnostic Interview–Revised.
RUPP Autism Network. N Engl J Med. 2002;347:314-321.
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Acute Risperidone Trial: RUPP 
(Adverse effects)

• Mean increase in weight
– Risperidone, 2.7 ± 2.9 kg
– Placebo, 0.8 ± 2.2 kg, P = 0.001

• Increased appetite, fatigue, drowsiness, dizziness, 
and drooling were more common 
in the risperidone group; all P < 0.05

• AIMS and Simpson-Angus: no EPS

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



FDA indication
RISPERDAL (risperidone), for the treatment of 
irritability associated with autistic disorder, 
including symptoms of aggression, deliberate 
self-injury, temper tantrums and quickly 
changing moods, in children and adolescents 
aged five to 16 years.

ABC Irritability Subscale Items
2. Injures self on purpose

4. Aggressive to others (verbal or physical)

8. Screams inappropriately

10. Temper tantrums/outbursts

14. Irritable and whiny

19. Yells at inappropriate times

25. Depressed mood

29. Demands must be met immediately

34. Cries over minor annoyances/hurts

36. Mood changes quickly

41. Cries and screams inappropriately

47. Stamps feet or bangs objects/slams doors

50. Deliberately hurts self

52. Does physical violence to self

57.    Has temper outbursts/tantrums when does not get own way.





Clinical Trials
Intervention Age

Studies 
(No.)

Galantamine Child 1

Donepezil Child 2

Minocycline Child 2

DMSA (chel) Child 1

Atomoxetine Child 5

CM-AT Child 1

Oralglam (IG) Child 1

Mecamylamine Child 1

Mercury Chel Child 1

Fluoxetine Child/Adult 6

Memantine Child 1

D-Cycloserine Child 2

Buspirone Toddler 2

N-acetycysteine Child 3

Intervention Age
Studies 

(No.)

Hyperbaric O2 Child/Adult 8

Divalproex Child/Adult 3

Secretin Child 3

Oxcarbazepine Child 1

Oxytocin Adult 2

Fluvoxamine Child 1

Sertraline Child 1

CX516 (ampalex) Adult 1

STX209(rBaclofen) Child 1

Omega 3 FA Child 2

Ziprasidone Child 1

Aripiprazole Child/Adult 10

Methyl B12 Child 2

Paliperone ER Child/Adult 1

Adapted from Covington, M. Omega 3 Fatty Acids. Am Fam Physician 2004;70:133- 40.



Age data indicate that about 70% of children with 
autism-spectrum disorders age 8 yr and up receive 
some form of psychoactive medication in a given year



SSRIs in ASD
 Although no medications are FDA-approved for 

core symptoms of ASD, medication use in this 
population is common. 

 The global market for autism therapeutics is 
presently estimated at between $2.2 billion and 
$3.5 billion.  

 Selective serotonin reuptake inhibitors (SSRIs) 
account for the greatest global market share 
(59%) reflecting the combination of cost and 
frequency of prescription.

Repetitive behaviors may involve stereotypic movements, 
inflexible routines, repetitive play and perseverative speech, 
often interfering with many facets of life. 

Anxiety, protest, aggression and self-injury may occur when 
these behaviors are interrupted. 

Because of similarities between repetitive behaviors in ASD 
and obsessive-compulsive disorder (OCD), and findings of 
serotonin system abnormalities in autism, anti-obsessional 
agents such as the SSRIs have been of interest.







Fluvoxamine

• The SSRI, fluvoxamine, was superior to 
placebo for repetitive behavior, aggression, 
and social relatedness in adults with autism.

• However, in a placebo-controlled study of the 
same medication in children, only one of 
eighteen subjects demonstrated improvement 
on active drug. Furthermore, adverse effects 
including hyperactivity, insomnia, agitation, 
and aggression occurred in fourteen of 
eighteen fluvoxamine-treated children, 
suggesting unusual sensitivity of children with 
ASD to this SSRI 

US Children’s Health Act (2000)

• Established coordinated centers of excellence, the Studies 
to Advance Autism Research and Treatment (STAART) 
Network, sponsored by several NIH Institutes including 
NINDS, NIMH, NIDCD, NIEHS and NICHD.  

Citalopram is available in a liquid formulation 
allowing for small dose adjustments. 

Potential advantages for citalopram include relatively 
greater specificity at the serotonin transporter, reduced 
drug-drug interactions via the cytochrome p450 
isoenzymes, and a favorable half-life compared to other 
members from this class.

Reports from 2 open trials show promising results for 
citalopram.



Citalopram/repetitive behavior

• OBJECTIVE

• To evaluate the efficacy in improving 
global functioning (utilizing the CGI-I 
measure), safety and tolerability 
(including optimal dosing) of citalopram 
in children and adolescents with autism 
spectrum disorders with a high level of 
repetitive behaviors.

5-17 years old; 

Meet DSM IV-TR criteria for Autistic Disorder, Asperger 
Disorder, or PDD-NOS as determined by an experienced 
clinician and informed by the ADI-R and ADOS;

Have an illness severity rating at least Moderate on the 
Clinical Global Impression-Severity scale (CGI-S); 

Score moderate or higher on compulsive behaviors (≥ 8 on 
the sum of items 1A, 2, 3 and 5) on the CYBOCS-PDD. 

Inclusion Criteria



Seizure within the past 6 months; 

Medical condition that might interfere with study participation;

Clinically significant abnormal baseline laboratory tests; 

History of adverse effects or failed treatment on two or more 
SSRIs; 

Prior treatment with citalopram/escitalopram; 

Recent initiation of behavioral therapy; 

Bipolar disorder or manic episode.

Exclusion Criteria

Copyright restrictions may apply.

King, B. H. et al. Arch Gen Psychiatry 2009;66:583-590.

Consolidated Standards for Reporting of Trials (CONSORT) chart



Primary outcome measure was the Clinical Global 
Impression-Improvement scale (CGI-I) rated by the 
evaluating clinician. 

The CGI-I is scored from 1– very much improved, to 
7 – very much worse.  A score of 4 reflects no change.

Positive response was defined by a score of 2 (much 
improved) or 1 (very much improved) at week 12.

Efficacy Measures:

Evaluating clinicians from all sites were trained to 
reliability on the CYBOCS-PDD, the CGI-S and CGI-I 
at the beginning and midpoint of the trial. 

This training resulted in 95% to 100% percent 
agreement to within one unit of a gold standard rating.

Inter-rater Reliability

Demographics and Baseline Characteristics by Treatment Group
(ITT Population)

Characteristic Citalopram Placebo
(n=73)                                  (n=76)

Age (at consent, yrs)
Mean (Std Deviation) 9.1 (3.2) 9.6 (3.1)
Median 8.6 9
Min-Max 5-17.3 5.1-17.1
Non-verbal IQ > than 70*, n (%) 43 (61.4%) 43 (60.6%)
CGI Severity, n (%)

4 (Moderately ill)   21 (28.8%) 22 (29.0%)
5 (Markedly ill)  37 (50.7%) 37 (48.7%)
6 (Severely ill)  14 (19.2%) 16 (21.1%)
7 (Among the most extreme) 1 (1.4%) 1 (1.3%)

Male, n (%) 64 (87.7%) 64 (84.2%)
Hispanic**, n (%) 9 (12.5%) 8 (10.5%)
Race† , n (%)
American Indian/Alaskan Native 0 (0%) 2 (2.6%)
Asian 6 (8.2%)            8 (10.5%)           
Black 7 (9.6%)            10 (13.2%)          
Native Hawaiian 1 (1.4%)            0 (0%)              
White 53 (72.6%)          55 (72.4%)          
Other 6 (8.2%) 4 (5.3%)
Tanner Stage†† , n (%)
1 52 (73.2%)          48 (63.2%)          
2 10 (14.1%)          12 (15.8%)          
>3 9 (12.7%) 16 (21.1%)



STAART

CGI Severity Ratings

BASELINE STAART RUPP Risp RUPP MPH
CGI Severity, n (%) N=149 N=98 N=66
    4 (Moderately ill)   29% 18% 30%
    5 (Markedly ill)  50% 56% 52%
    6 (Severely ill)  20% 24% 16%
    7 (Among the most extreme) 1% 1% 0

ABC-CV Ratings

Citalopram Placebo RUPP RUPP Owley et al.
Baseline Baseline Risperidone MPH escital

ABC-CV

Irritability 13.2 (8.8) 11.2 (8.5) 25.72 (7.54) 17.29 (10.47) 20.5 (5.9)
Lethargy/Social 
WD

11.4 (8.2) 11.1 (8.0) 16.56 (8.51) 12.22 (9.08) 11.3 (4.9)

Hyperactivity 20.2 (11.7) 20.2 (11.2) 32.2 (9.09) 33.22 (8.77) 26.1 (12.2)
Stereotypy 7.2 (4.8) 7.2 (4.5) 9.78 (4.74) 7.79 (6.01) 5.4 (4.5)
Inappropriate 
Speech

5.3 (3.7) 5.0 (3.7) 5.67 (3.92) 6.01 (3.94) 4.8 (3.6)



All participants began with 2·5 mg/d. 

Maximal dose was 20 mg. 

Dose schedule was followed unless the CGI-I was rated 
Much Improved or Very Much Improved by the evaluating 
clinician. 

If the treating clinician suspected a dose-limiting adverse 
effect, the dose could be lowered in 2·5 mg increments.

Compliance was assessed by diary and medication returned.

Dosing

DOSES

Citalopram Placebo pvalue* 
(n=73) (n=76) 

Baseline - Week 2 
    n    69 71 0.1296
    Mean (Std Deviation)  3.12 (1.09) 3.45 (1.49) 

Week 2 - Week 4 
    n    68 66 0.0929
    Mean (Std Deviation)  5.96 (2.41) 6.70 (2.71) 

Week 4 - Week 6 
    n    66 65 0.0704
    Mean (Std Deviation)  8.42 (3.43) 9.58 (3.82) 

Week 6 - Week 8 
    n    60 62 0.0181
    Mean (Std Deviation)  11.1 (4.66) 13.2 (4.79) 

Week 8 - Week 10 
    n    52 59 0.1753
    Mean (Std Deviation)  14.7 (6.18) 16.1 (4.65) 

Week 10 - Week 12 
    n    54 54 0.0496
    Mean (Std Deviation)  16.5 (6.54) 18.5 (3.45) 



Treatment-Emergent adverse effects were elicited at each bi-
weekly visit by the treating clinician using the Safety 
Monitoring Uniform Report Form (SMURF), a semi-structured 
review of body systems. 

Vital signs (pulse, blood pressure) and weight were 
measured at each visit. 

Blood for CBC, electrolytes, liver functions, were obtained 
at week 12. 

Safety Measures:
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Compulsive and Repetitive Behaviors Over Time in the Trial by Treatment Group



Copyright restrictions may apply.

Compulsive and Repetitive Behaviors Over Time in the Trial by Treatment Group

Conclusions
Citalopram was not superior to placebo in this 

sample of children with autism spectrum 
disorders. 

Neither the rate of positive global response to 
citalopram, nor dimensional scores of 
repetitive behaviors on the blinded clinician-
rated CYBOCS-PDD nor the parent-rated 
RBS-R suggested any difference between 
groups.  

STAART psychopharm group
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