
Autism Spectrum Disorder



Autism Spectrum Disorder (ASD)

● Behavioral disorder marked by deficits in social communication and restrictive 
repetitive behaviors



●



Historical Overview of Medications
● 1943

○ Leo Kramer named Autistic Disorder
○ Treatment was psychodynamic psychotherapy and the chief focus of intervention was the supposedly 

flawed parent–child relationship  (Mohiuddin & Ghaziuddin,  2013)
● 1971

○ Tricyclic antidepressants (Imipramine) (Campbell, Fish, Shapiro, & Floyd, 1971)
■ Mixed results

● 1978
○ Antipsychotics- Haloperidol with behavior therapy (Campbell et al., 1978)

■ Acquisition of imitative speech
● 2006

○ FDA approved Risperidone for autism related irritability (LeClerc, & Easley, 2015)
● 2009

○ FDA approved Aripiprazole for the treatment of irritability associated with autistic disorder 
(Blankenship,  Erickson, Stigler, Posey, & McDougle, 2010)

● Other:
○ Antidepressants, Stimulants, Norepinephrine Reuptake Inhibitors, Alpha-2 Adrenergic Agonists, 

Anticonvulsants (Mohiuddin & Ghaziuddin,  2013)



Pharmacologic Treatment of ASD
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04
1 in 59 children have an 

ASD diagnosis (CDC, 
2014)

.

Around half of these 
children are taking at 

least one psychotropic 
medication (Madden, et 

al., 2017)

There are 2 medications 
that are FDA approved 
for use with children 
with ASD (FDA, 2005; 
2014)

There are no approved 
medications to treat the 
core symptoms of ASD 
(Volkmar et al., 2014)



Drug category considered best to treat ASD?

● Most prescribers using medication with patients with ASD are treating comorbidities 
or specific symptoms (Madden, 2017; Volkmar et al., 2014)



Common pharmacological treatments: Stimulants

             Brand Name Generic Name Targeted Symptoms Side Effects Additional Information

Adderall Dextroamphetamine Reducing hyperactivity Serotonin Syndrome, 
growth suppression, 
seizures, dry mouth, 
diarrhea, insomnia, 
aggression

Includes short and long 
acting versions

Vyvanse Lisdexamphetamine Reducing hyperactivity Serotonin Syndrome, 
seizures, growth 
suppression, dry mouth, 
nausea, aggression

Includes short and long 
acting versions

Focalin Dexmethylphenidate Reducing hyperactivity Growth suppression, 
seizures, headache, blood 
pressure increase, 
aggression

Has a black box warning 
regarding dependence



Common pharmacological treatments: SSRIs

             Brand Name Generic Name Targeted Symptoms Side Effects Additional Information

Prozac Fluoxetine Improve repetitive 
behaviors, reduces 
feelings of sadness

Abnormal dreams, 
anorexia, dry mouth, 
insomnia, nausea

Longer washout period 
(4-6 days) than other 
SSRIs; boxed warning 
for increased suicidality

Zoloft Sertraline Reduces depressive 
symptoms

Nausea, diarrhea, 
tremors, dyspepsia 
(indigestion), decreased 
appetite, hyperhidrosis

Boxed warning for 
increased suicidality

Celexa Citalopram Reduces depressive 
symptoms

Insomnia, somnolence, 
agitation 

Boxed warning for 
increased suicidality



Common pharmacological treatments: Alpha 2 
Agonists

             

Brand Name Generic Name Targeted 
Symptoms

Side Effects Additional 
Information

Intuniv Guanfacine Calming 
hyperactivity, 
reducing aggression

Somnolence, 
fatigue, nausea, 
lethargy, 
hypotension

Includes short and 
long acting versions

Catapres Clonidine Calming 
hyperactivity, 
reducing aggression 
and tantrums

Drowsiness, 
headache, 
irritability, insomnia

Includes short and 
long acting versions



Pediatric Indications: Antipsychotics

● Risperidone (Risperdal) and aripiprazole (Abilify) are FDA approved to treat 
irritability in children with ASD                

Brand Name Generic Name Targeted Symptoms Side Effects Additional 
Information

Abilify Aripiprazole Approved for treatment of 
irritability; greater life 
satisfaction

Weight gain, sedation, 
fatigue, vomiting, 
tremors, drooling

Approved for 
children 6 and older

Risperdal Risperidone Approved for treatment of 
irritability; reduces 
tantrums, aggression, and 
self-injurious behavior

Weight gain, 
somnolence, increased 
appetite, fatigue, nausea

Approved for 
children 5 and older



Dosing

● Aripiprazole (FDA, 2014)

○ Starting dose of 2mg daily → 5mg daily (recommended dose) → 10 to 15mg 
daily

● Risperidone (FDA, 2005)         

○ Starting dose of 0.25mg daily → 0.5mg daily (recommended dose) → up to 3mg
○ 90% of patients saw improvement on doses between 0.5mg and 2.5mg daily 



FDA DSCs and side effects

Risperidone
● 2011: Confusion with ropinirole (drug for Parkinson’s and restless leg syndrome in adults; no pediatric indication)
● 223 reports

Aripiprazole
● 2016: New compulsive behaviors (i.e., gambling, shopping, eating, sexual behavior)
● 169 reports

All SGAs
● 2004: Metabolic issues (i.e., weight gain, glucose intolerance, hyperglycemia, diabetes mellitus, hyperlipidemia [high 

cholesterol], hypertension, stroke, premature mortality)

(Kubiszyn, Mire & Meinert, 2019)                



Polypharmacy

Anywhere from 10-20% of children with ASD are taking more than one psychotropic 
medication (Spencer et al., 2014)
● Antidepressants and ADHD medications (38% of subjects)
● Antipsychotics and and ADHD medications (28%)
● Antipsychotics and antidepressants (20%)
● Antipsychotics, antidepressants, and ADHD medications (18%)



Mechanism of Action of the Drug-Risperidone
● Risperidone (Risperdal)
● Agonist
● Blocks D2 (dopamine) and 5-HT2A 

(serotonin) receptors
● Competes with noradrenergic α1 and α2 

receptors
● Lower doses:

○ Competes with dopamine
○ Low risk of  side effects

● High doses:
○ Can cause Parkinsonian motor 

symptoms
(Ettinger, 2017)



Mechanism of Action of the Drug-Aripiprazole 

● Aripiprazole (Abilify)
● Partial agonist
● D2 (dopamine), D3 and 5-HT1A 

(serotonin) receptors
● Mean elimination half-life of 

Aripiprazole is about 75 h after oral 
administration 
○ Reaches 94 h for dehydroaripiprazole, its 

active metabolite

● Steady-state concentrations are attained 
within 14 days of dosing

(Blankenship et al., 2010; de Bartolomeis, Tomasetti, & Iasevoli, 2015; Ettinger, 2017)



Alternative Treatments
● Treatment can be divided into the following categories:

○ Behavioral and Communication Approaches
■ Applied Behavior Analysis
■ Occupational Therapy
■ Speech Therapy
■ Developmental, Individual Differences, Relationship-Based Approach 

(DIR; also called “Floortime”)
○ Dietary Approaches (NOT evidence based)

■ Removing certain types of foods from a child’s diet and using vitamin or 
mineral supplements

○ Complementary and Alternative Medicine (NOT evidence based-potentially 
dangerous)
■ Chelation (a treatment to remove heavy metals like lead from the body)
■ Biologicals (e.g., secretin)
■ Body-based systems (like deep pressure)

(Centers for Disease Control and Prevention, 2019)



Research on Combined Treatment

● ABA and Medication (Frazier et al., 2010)
○ Medication- (1) antipsychotics, (2) mood stabilizers, and (3) nonstimulant medications used to treat 

ADHD and/or sleep symptoms.
○ Results:

■ Behavioral treatment combined with antipsychotic medication was the most effective approach to 
reducing aggressive behaviors in youths with

● Multiple Therapies (Bowker, D’Angelo, Hicks, & Wells, 2011)
○ Most families adopt multiple treatment approaches

■ ABA  (37%); physiological treatments (35%); standard therapies (34.9%); medications (14.6%)



Best Practices for Treatment

● Behavioral
● Educational
● Communicative
● Pharmacologic 



How future studies can improve research

● More studies are needed to 
examine:
○ Outcomes of combined 

treatments
○ Factors influencing 

psychotropic medication use 
in ASD

○ Effectiveness and safety of 
psychotropic medication for 
ASD

(Madden, 2017; Mire, Nowell,  Kubiszyn,  & Goin-Kochel,  2014; Wink 2017)



Empirical Article Review
Madden et al., (2017)- Psychotropic medication use among insured children with 

autism spectrum disorder
● Aims: This study examined psychotropic medication use among 7901 children aged 1–17 with 

autism spectrum disorder (ASD) in five health systems, comparing to matched cohorts with no 
ASD.
○ Hypothesis:That  psychotropic treatment would be more common among children with 

ASD regardless of the presence of other psychiatric diagnoses, which could suggest that 
psychotropics were targeted at ASD symptoms.

● Methods: Part of the Autism Registry project of the Mental Health Research Network (MHRN)
○ Subjects were aged <18 years in 2010 and enrolled in one of the 5 health plans for at least 

10 months in 2010 and at least 1 month in 2009
○ Age, sex, ASD diagnosis, other diagnoses
○ Age and sex were distributed identically in the two cohorts because of the matched 10:1 

design
■ ASD N = 7901
■  No ASD N = 79,010



Empirical Article Review
● Results:

○ Nearly half (48.5 %) of all children with ASD took psychotropic medications 
■ Children without ASD at (7.7%)

○ Among children diagnosed with ASD, the most prevalent psychotropic treatments were 
medications that typically target ADHD (30.2 %), antipsychotics (20.5 %), antidepressants, 
(17.8 %), and mood stabilizers (9.1 %, combining anticonvulsants and lithium)

○ Among children diagnosed with ASD, older age, a diagnosis of Autistic Disorder and 
comorbid diagnosis of either depression or anxiety, or an attention disorder, were all 
significant positive independent predictors of any psychotropic medication use

● Conclusions: The widespread use of psychotropics we observed, particularly given weak 
evidence supporting the effectiveness of these medications for most children with ASD, 
highlights challenges in ASD treatment and the need for greater investment in its evaluation

(Madden, 2017)



Empirical Article Review
● Potential weaknesses:

○ No explanation of subjects race/ethnicity
○ Did not obtain symptoms noted or targeted by prescribers, only diagnosis
○ Examined dispensing of medication, not actual use 
○ Generalizability concerns:

■ Subjects  obtained from 5 clinical sites on East and West coats
■ Majority of subjects privately insured
■ Outdated ASD codes

(Madden, 2017)



Tool for 
Progress 
Monitoring            



Risk-Benefit 
Analysis         



How our beliefs have changed

● Thinking about pharmacological treatments for 
ASD more broadly

● Remembering families perceptions and 
understand of pharmacological treatments

● Clinicians understanding of safety and 
explanation of pharmacological treatments 

      



Other Helpful Resources
Link for DSCs: 
https://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm
111085.htm

Medication Guides issued by the FDA for consumers are updated regularly at:
https://www.fda.gov/Drugs/DrugSafety/ucm085729.htm

The FDA recently made available a free brochure on its website entitled “Think it Through: A Guide to 
Managing the Risks and Benefits of Medicines” :
https://www.fda.gov/Drugs/ResourcesForYou/ucm079492.htm. 

AACAP Practice Parameter for Treating Children with ASD (Volkmar, 2014)
AACAP Practice Parameter on the Use of Psychotropic Medication in Children and Adolescents 
(Walkup, 2009):
https://www.aacap.org/AACAP/Resources_for_Primary_Care/Practice_Parameters_and_Resource_Cent
ers/Practice_Parameters.aspx

                

https://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm111085.htm
https://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm111085.htm
https://www.fda.gov/Drugs/DrugSafety/ucm085729.htm
https://www.fda.gov/Drugs/ResourcesForYou/ucm079492.htm
https://www.aacap.org/AACAP/Resources_for_Primary_Care/Practice_Parameters_and_Resource_Centers/Practice_Parameters.aspx
https://www.aacap.org/AACAP/Resources_for_Primary_Care/Practice_Parameters_and_Resource_Centers/Practice_Parameters.aspx


Questions?



References

● Aman, M. G., & Langworthy, K. S. (2000). Pharmacotherapy for hyperactivity in children with autism and other pervasive developmental 
disorders. Journal of Autism and Developmental Disorders, 30(5), 451–459.

● Blankenship, K., Erickson, C. A., Stigler, K. A., Posey, D. J., & McDougle, C. J. (2010). Aripiprazole for irritability associated with autistic 
disorder in children and adolescents aged 6-17 years. Pediatric health, 4(4), 375–381. doi:10.2217/phe.10.45

● Bowker, A., D’Angelo, N. M., Hicks, R., & Wells, K. (2011). Treatments for autism: Parental choices and perceptions of change. Journal of 
Autism and Developmental Disorders, 41(10), 1373-1382.

● Campbell, M., Anderson, L. T., Meier, M., Cohen, I. L., Small, A. M., Samit, C., & Sachar, E. J. (1978). A comparison of haloperidol and 
behavior therapy and their interaction in autistic children. Journal of the American Academy of Child Psychiatry, 17(4), 640-655.

● Campbell, M., Fish, B., Shapiro, T., & Floyd, A. (1971). Imipramine in preschool autistic and schizophrenic children. Journal of autism and 
childhood schizophrenia, 1(3), 267-282.

● Centers for Disease Control and Prevention (2019). Treatment for autism spectrum disorder. Retrieved from: 
https://www.cdc.gov/ncbddd/autism/treatment.html#eil

● de Bartolomeis, A., Tomasetti, C., & Iasevoli, F. (2015). Update on the Mechanism of Action of Aripiprazole: Translational Insights into 
Antipsychotic Strategies Beyond Dopamine Receptor Antagonism. CNS drugs, 29(9), 773–799. doi:10.1007/s40263-015-0278-3

● Earle, J. F. (2016). An introduction to the psychopharmacology of children and adolescents with autism spectrum disorder. Journal of Child 
and Adolescent Psychiatric Nursing, 29(2), 62–71. https://doi-org.ezproxy.lib.uh.edu/10.1111/jcap.12144

● Ettinger, R.H. (2017).  Psychopharmacology, 2nd Edition.  Routledge: New York
● Food and Drug Administration. (2014). Abilify. Retrieved from 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2014/021436s038,021713s030,021729s022,021866s023lbl.pdf
● Food and Drug Administration. (2005). Risperdal. Retrieved from 

https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/020272s042,020588s030,021444s016,021346s010lbl.pdf

https://www.cdc.gov/ncbddd/autism/treatment.html#ei
https://doi-org.ezproxy.lib.uh.edu/10.1111/jcap.12144
https://www.accessdata.fda.gov/drugsatfda_docs/label/2005/020272s042,020588s030,021444s016,021346s010lbl.pdf


References
● Frazier, T. W., Youngstrom, E. A., Haycook, T., Sinoff, A., Dimitriou, F., Knapp, J., & Sinclair, L. (2010). Effectiveness of medication combined with 

intensive behavioral intervention for reducing aggression in youth with autism spectrum disorder. Journal of child and adolescent psychopharmacology, 
20(3), 167-177.

● Jellinek MS, Murphy JM, Little M, et al. 1999. Use of the Pediatric Symptom Checklist (PSC) to screen for psychosocial problems in pediatric primary 
care: A national feasability study. Archives of Pediatric and Adolescent Medicine 153(3):254–260.

● Kubiszyn, T. W., Mire, S. S., & Meinert, A. C. (2019). Psychotropic medication side effects in school-aged populations. In J. Carlson & J. Barterian (Eds.), 
School psychopharmacology: Translating research into practice.

● LeClerc, S., & Easley, D. (2015). Pharmacological therapies for autism spectrum disorder: a review. P & T : a peer-reviewed journal for formulary 
management, 40(6), 389–397.

● Madden, J.M., Lakoma, M.D., Lynch, F.L., Rusniak, D., Owen-Smith, A.A., Coleman, K.J., Quinn, V. P., Yau, V.M., Qian, Y.X., & Croen, L.A. (2017). 
Psychotropic medication use among insured children with autism spectrum disorder. Journal of Autism and Developmental Disorders, 47(1). 
https://doi-org.ezproxy.lib.uh.edu/10.1007/s10803-016-2946-7

● Mire, S., Nowell, K., Kubiszyn, T., & Goin-Kochel, R. (2014). Psychotropic medication use among children with autism spectrum disorders within the 
Simons Simplex Collection: Are core features of autism spectrum disorder related? Autism, 18(8), 933–942. https://doi.org/10.1177/1362361313498518

● Mohiuddin, S., & Ghaziuddin, M. (2013). Psychopharmacology of autism spectrum disorders: A selective review. Autism, 17(6), 645–654. 
https://doi.org/10.1177/1362361312453776

● Spencer, D., Marshall, J., Post, B., Kulakodlu, M., Newschaffer, C., Dennen, T., ... Jain, A. (2013). Psychotropic medication use and polypharmacy in 
children with autism spectrum disorders. Pediatrics, 132(5), doi:10.1542/peds.2012-3774

● Volkmar, F., Siegel, M., Woodbury-Smith, M., King, B., McCracken, J., & State, M. (2014). Practice parameter for the assessment and treatment of 
children and adolescents with autism spectrum disorder. Journal Of The American Academy Of Child & Adolescent Psychiatry, 53(2), 237-257. 
doi:10.1016/j.jaac.2013.10.013

● Wink, L.K., Pedapati, E.V., Horn, P.S., McDougle, C.J., & Erickso, C.A. (2017). Multiple antipsychotic medication use in autism spectrum disorder. 
Journal of Child and Adolescent Psychopharmacology, 27(1).

https://doi-org.ezproxy.lib.uh.edu/10.1007/s10803-016-2946-7
https://doi-org.ezproxy.lib.uh.edu/10.1007/s10803-016-2946-7

