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Readers of this issue of Pediatric Clinics will become aware that autism spectrum
disorders (ASDs) comprise a very heterogeneous group of illnesses that present
with a wide range of impairments, from moderate to catastrophic. According to the
Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition, Text Revised)
(DSM-IV-TR),1 ASDs are diagnosed in the presence of 3 core deficits: (1) impairment
of social interactions, (2) impaired communication, and (3) repetitive and stereotyped
patterns of behavior, interests, and activities. Though not required to make a diagnosis, frequent associated/comorbid symptoms are observed such as aggression,
self-injury, impulsivity, decreased attention, anxiety, depression, and sleep disruption,2 which can become a major source of additional distress and interference in functioning. While advances in the field of psychopharmacology have led to significant
improvement in the symptoms and outcomes of many psychiatric diseases, unfortunately this has been less true for treating core symptoms of ASD. Regarding medications, Sir Michael Rutter recently wrote “.studies have been striking (and surprising)
in their evidence on no clinically meaningful benefits with respect to the core symptoms of autism.”3 Therefore, an array of behavioral and educational approaches,
reviewed elsewhere in this issue, is the cornerstone of a comprehensive treatment
plan for ASD core symptoms and delays. Because such therapies are intensive and
require the cooperation of the patient, the development of the aforementioned severe
and challenging behaviors can threaten overall treatment success. Fortunately, progress has been made in the use of psychotropic medications to manage these common
and often impairing associated features. Medications can be beneficial in reducing the
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severity of disruptive behaviors and other problems that interfere with psychosocial
and educational interventions, impair social functioning and learning, and result in
safety risks to self or others.
Pediatricians are often the first professionals to start the ASD diagnostic process,
although patients are usually later referred to specialist care for more comprehensive
evaluations. However, families continue consulting with their primary doctor to obtain
advice on the benefits of the multiple available ASD-specific treatment options, as well
as medical monitoring and follow-up care. This course of action is in line with The
American Academy of Pediatrics’ recommendation that encourages physicians to
take on guiding and supportive roles, as ASD are chronic syndromes that will persist,
often with significant deficits, into adulthood.4 Therefore, understanding the role of
psychopharmacologic treatments in ASD, usual dosing, side effects, and monitoring
guidelines has become important to primary care pediatrics.
It should be noted that most psychotropic use in ASD is off-label, as there are
currently just two medications approved by the Food and Drug Administration
(FDA), and only for the treatment of associated behaviors. Because ASDs are chronic,
markedly impairing in many cases, and of poorly understood etiology, there is justifiably a high desire for effective treatments. This desire sometimes leads to premature
enthusiasm for agents and interventions that appear promising in early reports but
later do not withstand the rigor of evidence-based research methods.5 Consequently,
this article principally discusses information supplied by randomized controlled trials
(RCTs), universally accepted as the primary source of evidence-based data. Other
types of studies are mentioned only if they provide noteworthy, clinically relevant
information.
Regarding this article’s organization, rather than reviewing medications class by
class, it addresses the most commonly associated behaviors separately; namely,
aggression, repetitive behaviors, hyperactivity, depression and anxiety, and sleep
disorders. Study results, benefits, and potential adverse effects of agents recommended for specific maladaptive conditions are described under distinct headings.
Because the lack of biological markers to assess treatment progress has led
researchers to develop sophisticated, psychometrically valid rating scales to evaluate
outcomes, a section is dedicated to review tools frequently used to determine
outcomes. In addition, paragraphs throughout the article on clinical implications
provide a bridge between research and clinic. By offering information that is current,
relevant, and organized in a user-friendly manner, the aim is to form a concise but
informative reference guide for primary pediatric clinicians, who are often asked by
caretakers to provide input in the selection of appropriate and efficacious agents for
an ASD patient.
TOOLS USED TO MEASURE OUTCOMES
Clinical Global Impression Scale

The Clinical Global Impressions (CGI) Scale6 is a standardized assessment tool used
by clinicians to rate the severity of illness, change over time, and efficacy of medication. It is not ASD specific but is one of the most well-known and widely used scales in
psychopharmacology studies, and is brief and convenient to use. It consists of 3
subscales. The first one, Severity of Illness, which is often used both before and after
treatment, is a 7-point scale that rates the severity of the patient’s mental illness at the
time of assessment as: 1, normal, not at all ill; 2, borderline mentally ill; 3, mildly ill; 4,
moderately ill; 5, markedly ill; 6, severely ill; or 7, extremely ill. The second subscale,
Clinical Global Impression-Improvement (CGI-I), is also a 7-point scale that assesses
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how much the patient’s illness has improved or worsened relative to a baseline state at
the beginning of the intervention, and rated as: 1, very much improved; 2, much
improved; 3, minimally improved; 4, no change; 5, minimally worse; 6, much worse;
or 7, very much worse. The third subscale, Clinical Global Impression-Efficacy Index,
which attempts to integrate benefits against side effects, does not appear in the
studies reviewed here.
Aberrant Behavior Checklist

The Aberrant Behavior Checklist (ABC) is a 58-item caregiver report checklist developed specifically to assess maladaptive behaviors in individuals with developmental
disabilities, using a simple 4-point rating scale (0–3) with higher scores reflecting
more problems. ABC items are grouped into 5 subscales: (1) Irritability (ABC-I), agitation, crying (15 items); (2) Lethargy, social withdrawal (16 items); (3) Stereotypic
behavior (7 items); (4) Hyperactivity, noncompliance (ABC-H) (16 items); and (5) Inappropriate speech (4 items). The ABC is frequently used in pharmacologic trials in
autism as one of the main end points for treatment evaluation.7 Most studies reviewed
in this article have used ABC-I and ABC-H as outcome measures.
Children’s Psychiatric Rating Scale

The Children’s Psychiatric Rating Scale (CPRS)8 is a 63-item scale developed by the
Psychopharmacology Branch of the National Institute of Mental Health (NIMH) to rate
childhood psychopathology. Each item is rated from 1 (not present) to 7 (extremely
severe). Four factors have been derived from these items: Autism Factor (social withdrawal, rhythmic motions/stereotype, abnormal object relations, unspontaneous
relation to examiner, underproductive speech), Anger/Uncooperativeness Factor (angry
affect, labile affect, negative and uncooperative), Hyperactivity Factor (fidgetiness,
hyperactivity, hypoactivity), and Speech Deviance Factor (speech deviance, low voice).
Children’s Yale-Brown Obsessive Compulsive Scale Modified for Pervasive
Developmental Disorder

The Children’s Yale-Brown Obsessive Compulsive Scale (CY-BOCS) is a semistructured clinician rating that measures the current severity of obsessions and compulsions in youth with obsessive-compulsive disorder. Obsessions and compulsions
are then each rated on a 0 to 4 scale across 5 severity items: Time Spent, Interference,
Distress, Resistance, and Degree of Control. The modified CY-BOCS9 for use in children with pervasive developmental disorder (PDD) eliminates the obsessions checklist
and severity scales while retaining the compulsions checklist, which was expanded to
include repetitive behaviors commonly seen in children with PDD. Furthermore, the
modified version relies more on parental input rather than the child’s input.
TREATMENT OF ASD-ASSOCIATED/COMORBID SYMPTOMS
Aggression, Irritability, and Self-Injury

Aggression and related symptoms are the associated problems that often elicit the
most concern in ASD. Although behavioral and environmental approaches are recommended as the initial treatment, more severe or even dangerous behaviors usually
result in requests for urgent pharmacologic intervention. Such behaviors can lead to
injury, removal from less-restrictive classrooms or placements, and hospitalization.
Patients can present with a variety of aggressive acts directed to self, others, and
property. The prevalence of such acts is high. For instance, in a study of 1380 subjects
with ASD, 68% demonstrated aggression to a caregiver and 49% to noncaregivers.10
The following classes of medications are used to treat aggressive behaviors.
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Antipsychotics

The efficacy of these agents was first documented in the 1970s by Magda Campbell at
NY Bellevue Hospital. In her now classic studies,11 Campbell pioneered the use of
RCTs in child psychopharmacology, a field that had been largely dominated up to
that point by case reports and naturalistic studies. Antipsychotics have now become
commonly used agents in ASD,12 perhaps influenced by observations of possible
benefits on a variety of commonly associated behaviors and the fact that the only
two FDA-approved agents for the condition are aripiprazole and risperidone.
Haloperidol Campbell and colleagues11 studied ASD children with severe aggression

aged 2.6 to 7.2 years and randomized them to haloperidol or placebo in combination
with language training. Haloperidol at an average dose of 1.7 mg/d resulted in significant improvement in withdrawal and stereotypy in children 4.5 years and older, as
assessed by the CPRS. In addition, there were beneficial effects on learning when
the antipsychotic was combined with behavioral treatment. Later studies13 confirmed
the initial beneficial findings, including an improvement in aggression, as haloperidol
was shown to be more effective than placebo for negativism, angry affect, and lability
of affect. However, sedation was common, and about one-third of children developed
motor symptoms such as dystonias and withdrawal dyskinesias. As a result, concern
over the possible high risk of tardive dyskinesia emerged,14 and the potential for these
side effects made haloperidol a less favored option once atypical antipsychotics
became available.15
Risperidone Dissatisfaction with conventional antipsychotics, due to extrapyramidal
side effects and lack of efficacy in negative symptoms of schizophrenia, led to intense
efforts to find alternatives. Risperidone, the first in a new class of agents termed atypical antipsychotics, was approved for schizophrenia in adults by the FDA in 1993.
Given the expectation of improved efficacy and lower rates of adverse effects, atypicals became first-line agents for many conditions requiring neuroleptics, including
ASD. Following the Campbell tradition, risperidone was rigorously studied by the
NIMH Research Units on Pediatric Psychopharmacology (RUPP) Autism Network.
RUPP conducted a multiphase trial comparing the effects of risperidone in comparison with placebo for the treatment of aggressive behaviors in patients aged 5 to
17 years with ASD. There was an initial double-blind, 8-week RCT study16 with 101
participants, followed by a 4-month open-label trial ending in an 8-week randomized,
double-blind, placebo-substitution study of risperidone withdrawal.17 The studies
found that risperidone, in mean doses of 2.08 mg/d, was effective for reducing
moderate to severe tantrums, aggression, and self-injurious behavior in children
with autism. Outcomes were assessed by the ABC-I and CGI-I. These gains were
stable over time and did not necessitate dose increases, but relapse was seen in
the majority if the medication was withdrawn at 6 months. The investigators found
no evidence of dyskinesia or dystonia. However, the observed weight gain of 5.6 kg
for the risperidone group was more than twice the expected weight gain over a
6-month period. The FDA approved risperidone in 2006 for the treatment of irritability
associated with autistic disorder, including symptoms of aggression, deliberate selfinjury, temper tantrums, and quickly changing moods, in children and adolescents
aged 5 to 16 years, with a maximum recommended dose of 3 mg/d. A metaanalysis that reviewed all risperidone RCT studies for subjects with ASD published
after 2000 found that the agent yielded a large mean effect size of 1.21.18
Aripiprazole Two large controlled studies documented the short-term efficacy of aripiprazole for severe aggression and irritability in subjects 6 to 17 years old with
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autistic disorder. A fixed-dose 8-week study19 found that the agent at 5, 10, or 15
mg/d was superior to placebo. The second RCT20 was also 8 weeks long but
used flexible doses reaching a mean of 8.6 mg/d by the end of the study. Symptoms
in both studies were rated with the ABC-I and the CGI-I. The most commonly reported adverse events associated with aripiprazole treatment were sedation and
weight gain in both studies, and extrapyramidal symptoms mostly in the fixeddose study, but these events rarely led to treatment discontinuation. Aripiprazole
was approved by the FDA for the treatment of irritability associated with autistic
disorder in patients aged 6 to 17 years in 2009. Aripiprazole dosing and response
can vary considerably; the usual recommended clinical dose for maintenance is
between 5 and 15 mg/d.
Other antipsychotics Other agents in this class lack large-scale controlled studies.
Small open-label reports suggest variable benefits of olanzapine21 and ziprasidone,22
which have possible support, versus quetiapine,23 which has not appeared to be
beneficial.
Adverse effects All antipsychotics in children carry the risk of potentially serious side

effects such as neuroleptic malignant syndrome, galactorrhea, dyskinesias, cardiovascular changes, and allergic reactions. Fortunately, these serious adverse events
are estimated to be rare or uncommon; a large review estimated the annualized risk
for tardive dyskinesia to be less than 0.5%, and remission of the disorder after drug
discontinuation is a common observation.24 Nevertheless, it is of obvious importance
to systematically monitor for the appearance of such untoward effects and develop
strategies to minimize them. Although a comprehensive discussion of this topic is
beyond the scope of this article, an excellent review is available elsewhere.25 Box 1
lists common adverse effects and suggestions for monitoring adverse effects
including observation, laboratory tests, and specific rating scales such as the
Abnormal Involuntary Movement Scale (AIMS).26
Methylphenidate

The role of methylphenidate (MPH) in treating attentional problems in typically
developing children is well documented.27 Two RCTs examined MPH’s potential
benefit for the treatment of aggression in ASD28,29 in subjects 5 to 11 years
old. Although the results showed superiority over placebo on the ABC-I, the trials
were small and of short duration, and one study28 had a high percentage of children with intolerable side effects, often including agitation, mood changes, and
abnormal movements. Overall, MPH is less commonly used for the treatment of
aggression.

Box 1
Antipsychotic side effects and monitoring strategies
Side Effect

Monitor Frequency

Monitor Strategy

Sedation, lethargy
Parkinsonism
Tardive dyskinesia
Weight increase
Hyperglycemia
Hyperlipidemia
Hyperprolactinemia

Each visit
Each visit
Every 6 months
Each visit
Every 6 months
Every 6 months
Every few visits

Observation, caretaker report
Observation, caretaker report
(AIMS)
Monthly weight measures
Laboratory
Laboratory
If symptoms reported, obtain level
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Divalproex

A 12-week randomized double-blind, placebo-controlled study30 evaluated the use of
divalproex sodium for aggression in 55 children aged 5 to 17 years, in which the agent
demonstrated modest superiority to placebo. The primary outcome measures were
the ABC-I and CGI. There was a trend for responders to have higher valproate blood
levels compared with nonresponders. Adverse effects reported in the study were
minimal.
Other agents

Naltrexone, an opioid receptor antagonist, and clonidine, an a2-adrenergic agonist,
were studied in RCTs and showed superiority to placebo.31 However, small samples
and other study limitations made the findings difficult to generalize, so these agents
are not considered a first choice for treating aggression.
Clinical implications

Aggressive behaviors toward self and others displayed by some ASD children result in
grave concern, possibly more restrictive placements, and are significant predictors of
inpatient treatment.32 Consequently, many of the pharmacologic investigations in this
population are geared toward addressing this potentially dangerous set of behaviors.
The atypical antipsychotics risperidone and aripiprazole are the most studied agents in
ASD, are approved by the FDA for treating irritability (not ASD per se), and have shown
solid evidence of effectiveness. Older haloperidol studies also provide favorable
evidence for its off-label use. However, the level of evidence is also high for the risk
of developing clinically limiting side effects for all antipsychotics, such as the extrapyramidal effects of conventional agents or the metabolic changes of atypical neuroleptics.11,16,20 Close monitoring of patients using these agents is essential. Divalproex and
MPH are off-label options with modest evidence of effectiveness. The decision to
initiate pharmacologic treatment should be based on severity of symptomatology,
degree of impairment, risk to self or others, and prevention of hospitalization. While
no widely endorsed clinical algorithms for treatment of aggression exist, clinicians
generally attempt initial treatment with lower-risk alternatives to antipsychotics.
However, in the context of poor response or tolerability, or severe and dangerous
symptoms, such agents are often replaced by one of the two FDA-approved antipsychotics for rapid management and stabilization. Length of recommended treatment is
difficult to derive from published evidence, but treatment benefits appear to be durable
for up to 6 to 12 months. Efforts to reduce and possibly discontinue such treatment at
the end of this period should be strongly considered.
Repetitive Behaviors

Restricted repetitive and stereotyped patterns of behavior, interests, and activities
(RRBs) have been described since the work of Kanner33 as core features of ASD,
and their presence is also currently necessary to meet DSM-IV-TR1 diagnostic criteria.
RRBs can be classified into lower-level repetitive motor behaviors such as rocking and
limb movements, and higher-level routines and rituals such as the classically
described insistence on sameness. RRBs and stereotypies are not unique to ASD
and can be found in many other developmental disorders, although researchers agree
that these tend to be more frequent in ASD.34 Behavioral therapies are the first line for
RRBs but the behaviors can be quite difficult to manage; because of the major challenges that uncontrolled RRBs can pose to educational and social performance, and
risks of danger and actual harm to self or others, pharmacologic treatment is often
considered. The following agents have been evaluated and are often prescribed for
the target of RRBs.
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Selective serotonin reuptake inhibitors

Researchers reasoned that selective serotonin reuptake inhibitors (SSRIs) could be
effective for RRBs, because of the consistent reports of serotoninergic dysfunction
in ASD and because such symptoms share aspects of the phenomenology of obsessions and compulsions known to respond to SSRIs. Antidepressants are the most
common class of psychotropics prescribed for individuals with ASD,12 and although
their benefits have been described in many case reports and uncontrolled studies,35
such benefits have not been confirmed in large RCTs. Rigorous studies were conducted in youth with ASD only for fluoxetine and citalopram. Fluoxetine at a mean dose of
9.9 mg/d was better than placebo for RRBs according to the CY-BOCS in a study of 39
children aged 5 to 16 years.36 On the other hand, a later study of 158 subjects with
autism 5 to 17 years old37 compared fluoxetine with placebo; using the CY-BOCSPDD measure of repetitive behaviors during a 14-week treatment period, no fluoxetine
benefit was observed. In addition, a 12-week RCT of citalopram studied 149 children
aged 5 to 17 years with ASD and high levels of RRBs, who were begun on 2.5 mg of
citalopram daily with weekly increases up to a maximum dose of 20 mg/d (mean dose
16 mg/d). The outcome was evaluated by CY-BOCS and again, no significant differences were found between the placebo and citalopram groups.38 One-third of children in these studies were reported to experience serotoninergic activation type
side effects, specifically increased activity, mood changes, and insomnia. On the other
hand, open label studies of escitalopram have been more positive on benefits for irritability.39 Therefore, taken together, the literature on the benefits and safety of SSRIs
in ASD is quite mixed, despite the high frequency of their community use.
Atypical antipsychotics

RRBs were examined as secondary outcomes in the same studies mentioned in the
aggression section. For instance, in the RUPP studies, risperidone achieved significantly greater reduction of repetitive behavior than did placebo (35% vs 15% reductions from baseline respectively), as reflected in scores on the compulsion subscale of
the CY-BOCS modified for ASD.40 Similarly, both aforementioned aripiprazole
studies19,20 showed that the agent significantly improved RRBs over placebo as
measured by CY-BOCS when secondary analyses were conducted.
Divalproex

In a small study of 13 individuals with ASD who participated in an 8-week double-blind,
placebo-controlled trial of divalproex sodium versus placebo, a significant group
difference for divalproex on improvement in repetitive behaviors as measured by
the CY-BOCS was noted.41
Clinical implications

RRBs constitute a frequent problematic behavior in children with ASD but treatment
choices are difficult given the relative absence of support for efficacy of a particular
medication class. Adverse effects of medications used for this target are commonplace and can be difficult to tolerate. Clinicians are advised to recognize current treatment limitations and to restrict drug therapy to those patients who display clear
anxiety or distress associated with RRBs, or where RRBs are severe.
Hyperactivity

Clinicians have long noted the high prevalence of inattentive and hyperactive symptoms in children with ASD, and research has found that 28% to 78% of children
with ASD meet diagnostic criteria for attention-deficit/hyperactivity disorder
(ADHD).42,43 Furthermore, children who meet both diagnostic criteria have more
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severe clinical difficulties than children with ASD alone.44 Although current DSM-IV
criteria do not allow the comorbid coding of both diagnoses,1 it seems that DSM-V,
scheduled to appear in 2013, will resolve this dilemma.45 Multiple agents have been
investigated to treat hyperactivity.
Stimulants

Amphetamines and MPH are the options of choice to treat attentional hyperactive
problems in typically developing children.27 Stimulants are the third most common
class of drug prescribed in ASD.12 MPH has been used preferentially in this population. A retrospective chart review of 195 subjects aged 2 to 19 years found that stimulants appeared to be ineffective and poorly tolerated for the majority of patients with
ASD. There is only one published large MPH RCT study, which was conducted by the
NIMH RUPP Autism Network.46 The study of 72 children aged 5 to 13 years was
designed to evaluate the efficacy and safety of multiple daily doses of immediate
release MPH. Three strengths were used of about 0.15 mg/kg, 0.25 mg/kg, and 0.5
mg/kg. These doses, lower than those recommended for typically developing children, were used to minimize the possibility of side effects. All doses were superior
to placebo in reducing hyperactivity and impulsiveness as measured by the ABC
hyperactivity subscale, the primary outcome measure. However, even the highest
effect size of 0.54 in this study was much lower than that usually achieved in typically
developing children.47 Irritability was a common complaint and overall, 18% of
subjects discontinued the trial because of adverse effects, at least double the intolerance seen in typically developing children with ADHD.
Atomoxetine

Atomoxetine is a selective norepinephrine reuptake inhibitor, approved by the FDA
for treatment of ADHD symptoms in typically developing children and adults. Atomoxetine was examined in a small placebo-controlled, crossover pilot trial48 for the treatment of hyperactivity of children with ASD. In this study, there were 16 children aged
5 to 15 years treated for 6 weeks at doses of 1.2 to 1.4 mg/kg per day, not exceeding
a total dose of 100 mg/d. For the ABC-H, the primary outcome measure, improvement
significantly favored atomoxetine. Adverse events were described as tolerable, with
no tendency to increase stereotypy. Atomoxetine had an effect size similar to that
shown in the MPH trial by the RUPP,46 with effects mainly seen on hyperactiveimpulsive behaviors. However, this study was small and allowed concomitant administration of other psychotropics, placing further limitations on generalizability.
Atypical antipsychotics

Secondary analyses of the ABC-H scale from large RCTs demonstrated that risperidone16 and aripiprazole20 are associated with large reductions of hyperactivity in children with ASD.
Other agents

Clonidine, an a2-agonist, was associated with a superior reduction in disruptive
behaviors over placebo in a small, controlled trial.49 Guanfacine, an a2A-adrenergic
agonist, has been reported to demonstrate modest improvement in a retrospective
study, in particular in irritability and explosive behavior. An additional open-label study
of 25 children with ASD and high levels of ADHD symptoms suggested moderate
benefit over 8 weeks.50 However, no RCTs have been conducted for this class of
agent.
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Clinical implications

Hyperactivity is a frequent symptom that, when severe, interferes with educational and
social interventions. As such, it is often the subject of requests for pharmacologic
treatment. Unfortunately, none of the highly effective treatments for typically developing children have the same robust response in ASD, and the rate of side effects
even at low doses is remarkably high. MPH is the best studied agent and although
its use is off-label, it has the strongest evidence for modest effectiveness. MPH
requires starting at doses roughly half that of usual doses in typically developing
patients with ADHD and close monitoring of side effects, particularly irritability.
a-Agonists deserve more research exploration, and often form a solid second-line
treatment choice. While antipsychotics have also shown effectiveness for marked
hyperactivity, their off-label use for this indication and potential significant toxicity
make them a less favored choice.
Depression and Anxiety

The literature on effects of psychotropics for the treatment of depression and anxiety
is sorely limited, despite the frequent description of dysphoria and apparent anxious
behaviors in individuals with ASD. Although there is strong empirical support for the
SSRIs as treatment for children with anxiety disorders, it is uncertain if benefits
seen in typical children translate to children with ASD. It is interesting that some positive support exists for use of these medicines in adults with ASD,51,52 but the high rate
of significant adverse reactions to SSRIs in children, such as disinhibition, hyperactivity, and somatic complaints, greatly temper any enthusiasm for their common usage
in youth with ASD.
Sleep Disorders

ASD patients experience sleep disorders at a much higher rate than typically developing children.53 Various types of sleep problems have been described in this population, and may occur as a result of complex interactions between biological,
psychological, social/environmental, and family factors, including child-rearing practices that are not conducive to good sleep.54 Insomnia is the predominant sleep
concern, and while its nature is also most likely multifactorial, abnormalities in the
melatonin system have received the greatest level of consideration.55 As per the
ASD treatment principles discussed earlier and childhood insomnia treatment guidelines, pharmacology is recommended only when psychosocial treatments fail. A
comprehensive review of such first-line approaches is described elsewhere.56 Sleep
disorders tend to be considered more benign than other associated problems such
as aggression and repetitive behaviors; however, ongoing abnormal sleep patterns
are very disruptive to the overall quality of family life and interfere with patient daytime
functioning. Physicians receiving requests for medication are confronted with the lack
of FDA-approved treatments for this problem. Although melatonin has been used offlabel for many years, studies were sparse until several recent RCTs were conducted
that, though of small sample size, have yielded encouraging results.55 These studies
found that melatonin in doses of up to 6 mg/d was effective and caused no significant
side effects. However, long-term treatment has not been thoroughly examined.
SUMMARY

As reviewed in this article, clear progress has been made in defining approaches to
evaluate the use of psychopharmacologic agents in ASD. While core features of
ASD have shown limited improvement from treatment with well-known psychotropics,
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several high-quality studies have shown success using various drug classes for the
management of commonly associated behaviors. Although effective, these medicines
also carry a high risk of untoward effects that limit their widespread use. Therefore,
psychopharmacologic approaches should always be viewed as one component of
a broader, comprehensive treatment that addresses educational, behavioral, and
social functioning with multimodal interventions. Within this framework, pediatricians
can play an important role in the oversight of ASD treatment benefit and safety.
At present, evidence-based support exists for the role of psychotropics, particularly
atypical antipsychotics, in the treatment of the following targeted symptom domains:
(1) aggression and severe irritability; (2) hyperactivity; and (3) repetitive behaviors. The
broad benefits in behavior observed in antipsychotic studies make these agents
a common treatment choice, especially in the face of severe symptoms and failure
of other agents with lesser side-effect burdens. Substantial unmet need exists for
interventions targeting mood and anxiety symptoms and severe, persistent insomnia.
Therefore, polypharmacy, as well as the use of complementary medicine agents, are
commonplace in community treatment of individuals with ASD, even though these
practices have not been thoroughly tested. Reducing medication exposure by
lowering dosing and evaluating appropriateness for discontinuation should be considered when treatment goals are achieved. Given the increased psychotropic use in
ASD, primary care pediatricians can benefit from greater familiarity with recommended dosing, types of side effects, and suggested monitoring in order to render the
safest care possible. It is hoped that in the near future, emerging knowledge of underlying molecular pathophysiology in ASD will point to new and more effective medical
interventions.
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