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Summary: A comprehensive approach to the assessment of
any child with autism must be matched specifically to each
individual child and family. This premise holds for medical
therapies and special education services as well as psycho-
pharmacologic interventions. Behavioral, as opposed to
pharmacologic, treatment is the hallmark of effective inter-
vention for autism. Physicians involved in the care of chil-
dren with autism need to become familiar with educational
law and intervention recommendations. Goals should in-
clude improved functional verbal and nonverbal communi-
cation and social skills, increased engagement in develop-
mentally appropriate activities, improved fine and gross
motor skills, and the development of independent academic
and organizations skills, as well as replacement of problem
behaviors with developmentally appropriate behaviors..
Medicating children with autism is difficult, but is often

necessary for chronic behavioral difficulties. In the absence
of clear and present guidelines, we have attempted to use
evidence and clinical experience to suggest an algorithm
based on symptom clusters. Although children with autism
may be responsive to medications at lower doses and more
susceptible to side effects than other children, medical in-
tervention can produce a significant improvement in the
quality of life for the child and family. Careful thought
leading to correct identification of target behaviors can ap-
propriately direct better alternatives for medication. Al-
though these approaches are costly and time-consuming en-
deavors, the expenditure of such efforts is the only available
pathway to improve the potential outcomes for individuals
with autism as well as decrease the lifetime societal costs for
each individual. Key Words: Autism, treatment, intervention,
special education, psychopharmacology, IDEA.

WHAT IS AUTISM?

The synonymous terms Autistic Spectrum Disorders
(ASD) and Pervasive Developmental Disorders (PDD)
refer to a wide continuum of associated cognitive and
neurobehavioral disorders, defined by, but not limited to,
three core features: 1) qualitative impairments in social-
ization, 2) qualitative impairments in verbal and nonver-
bal communication, and 3) restricted and repetitive pat-
terns of behaviors, interests, or activities.1 Autism was
formally described over 60 years ago by Kanner,2 and
portrayals exist of autistic individuals in the 19th cen-
tury.3,4 However, our understanding of this complex
disorder has emerged only over the past 25 years, and,
despite the recent intense focus, it continues to be an art
and science in rapid evolution. Many terms have been
used over the years to refer to these disorders, e.g.,
childhood schizophrenia and autistic psychoses.5,6 In

1980, the third edition of the Diagnostic and Statistical
Manual (DSM)7 created an umbrella diagnosis of PDD,
which included, for the first time, the term Infantile
Autism; autism was also clearly differentiated from
childhood schizophrenia and other psychoses for the first
time, and the absence of psychotic symptoms, such as
delusions and hallucinations, became one of the six di-
agnostic criteria. The revised DSM-IIIR8 broadened the
PDD spectrum in 1987 and narrowed the possible diag-
noses to two, Autistic Disorder and Pervasive Develop-
mental Disorder–Not Otherwise Specified (PDD–NOS).
Since 1994, the DSM-IV1 has included five possible
diagnoses under the PDD umbrella (see Table 1), which
are concordant with the World Health Organization’s
International Classification of Disease, 10th edition.9

The terms autism, autistic, and ASD are used inter-
changeably throughout this paper and refer to the broader
umbrella of PDD, whereas the specific term Autistic
Disorder is used in reference to the more restricted cri-
teria as defined by the DSM-IV.1 The complexity and
wide variability of symptoms within the autistic spec-
trum point to multiple etiologies that are currently
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grouped together under this diagnostic umbrella because
of the similar core behavioral symptomatology. The
ASDs are not rare disorders, but instead are more prev-
alent in the pediatric population than cancer, diabetes,
spina bifida, and Down syndrome. The earliest epidemi-
ology studies noted a prevalence of Infantile Autism of 4
to 5 per 10,000, which is approximately 1 in every 2000
people.10 With the broader clinical phenotype and im-
proved clinical recognition, the prevalence estimates
have increased to � 60 to 70 per 10,000 or almost 1% of
the population.11–13 These higher prevalence rates imply
that there are over 500,000 children under 18 years of
age in the United States who meet diagnostic criteria for
autism.14

The overall ratio of males to females with autism has
traditionally been reported at approximately 3:1–4:110;
however, the ratio seems to vary with intelligence quo-
tient (IQ), ranging from 2:1 with severe mental retarda-
tion to more than 4:1 in those with average IQ.15–17

Some feel that fewer females with normal IQ are diag-
nosed with autism because they may be more socially
adept than males with similar IQ.18,19

The broader phenotype
Although Allen20 first coined the phrase “autistic spec-

trum disorder”; and Wing21 wrote about the “autistic
continuum” in 1988, controversy still surrounds this con-
cept of a broader clinical phenotype. Over the past 15
years, there has been a slowly growing clinical consensus
that the umbrella of “pervasive developmental disorders”
does actually represent an “autistic spectrum”22; Also,
for the first time, DSM-IV criteria includes the term
qualitative to describe the impairments within the major
criteria, defining a range of impairments rather than the
absolute presence or absence of a particular behavior as
sufficient to meet a criterion for diagnosis.
The currently recognized clinical phenotype includes

children with milder, but nonetheless unequivocal, so-
cial, communication, and behavioral deficits. Many high-
functioning autistic children are diagnosed after presen-
tation to clinics specializing in learning disabilities or
Attention–Deficit/ Hyperactivity Disorder (ADHD).23

Almost 15% of previously undiagnosed children receiv-
ing special education services met criteria for DSM-IIIR
Autistic Disorder in one series.24 Autistic “traits” were
also retrospectively found in almost one-quarter of 2201
adults previously diagnosed with various learning dis-

abilities.25 Questionnaires devised to specifically diag-
nose ADHD will not identify autistic symptomatology,
and 74% of children with high-functioning autism in
another series had erroneously been previously diag-
nosed with ADHD despite clear differences in their so-
cial competence, cognitive development, and restricted
range of activities.26

Signs and symptoms of autism
All individuals on the autistic spectrum demonstrate

qualitative deficits in 1) reciprocal social interactions and
2) verbal and nonverbal communication, with 3) re-
stricted and repetitive behaviors or interests.1 There is,
nonetheless, marked variability in the severity of symp-
tomatology across patients, and the level of intellectual
function can range from profound mental retardation
through the superior range on conventional IQ tests. A
discussion of autistic behaviors is not within the scope of
this paper, and interested readers are referred to recent
in-depth reviews.27–29

THERAPEUTIC INTERVENTIONS FOR
AUTISM

Behavioral interventions
Behavioral, as opposed to pharmacologic, treatment is

the hallmark of effective intervention for everyone with
autism. This includes the more traditional language–
communication therapies, occupational and sensory in-
tegration therapies, as well as regular and special educa-
tion services, and the various therapies comprised under
the constructs of applied behavioral analysis, which has
garnered favor more recently. Although most physicians
might feel that the information that follows is “outside
the scope of their practices,” it is becoming increasingly
imperative that both primary care and specialty physi-
cians act as advocates for their pediatric patients. There-
fore, every physician who treats children with autism or
any other developmental disorder should be at least fa-
miliar with current educational law and special education
recommendations to best serve their vulnerable patient
population.
The first key federal legislation addressing special ed-

ucation was the Education of All Handicapped Children
Act (Public Law 94–142) in 1975. This legislation has
been amended many times and since 1997 carries the
title of Individuals with Disability Education Act (IDEA)

TABLE 1. Diagnostic Nosology According to DSM-IV1

Pervasive Developmental Disorders

Autistic Asperger Rett Childhood PDD–NOS
Disorder Disorder Syndrome Disintegrative Atypical Autism

Disorder
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TABLE 2. Treatment Algorithm

Associated Behaviors Cluster Psychopharmacologic Approach

What Appears as May Actually Be Approach Class of Medication Medication and Recommended Starting Dose

Rigidity/opposition Anxiety and/or
Compulsion

First line: SSRI* Fluoxetine 4 mg/ day

Obsessive behaviors Escitalopram 2.5 mg/ day
Compulsive behaviors Second line: Atypical neuroleptic Risperidone 0.25 mg at bedtime
Rituals Aripiprazole 2.5–5 mg/ day
Transitional issues
Difficulty shifting attention
Overattention to inconsequential things

Hyperactivity Hyperactivity First line Stimulants Methylphenidate, dextroamphetamine, amphetamine salts,
ordexmethylphenidate �50% of lowest available dose
while keeping integrity of preparation

Impulsivity
Over-reactivity
Aggression
Agitation Second line �-2 agonists Guanfacine 0.5 mg at bedtime
Irritability Clonidine 0.05 mg at bedtime

Third line Atypical neuroleptic Risperidone 0.25 mg at bedtime
Aripiprazole 2.5–5 mg/day

SNRI† Atomoxetine �40 kg, 10 mg/day
�40 kg, 18 mg/day

Poor attention Attention Deficit First line SNRI Atomoxetine �40 kg, 10 mg/day
“Auditory processing” deficits �40 kg, 18 mg/day
Social aloofness Second line Stimulants Methylphenidate, dextroamphetamine, amphetamine salts, or

Dexmethylphenidate �50% of lowest available dose
while keeping integrity of preparation

“In their own world”
“Not connected”
Daydreams
Distracted
Not completing tasks Atypical neuroleptic Risperidone 0.25 mg at bedtime

Aripiprazole 2.5–5 mg/day
Third line SSRI Fluoxetine 4 mg/ day

Escitalopram 2.5 mg/ day

Social aloofness Social First line SSRI Fluoxetine 4 mg/ day
Expressive language deficit Escitalopram 2.5 mg/ day
Pragmatic language deficit Second line SNRI Atomoxetine �40 kg, 10 mg/day
Cognitive distortion �40 kg, 18 mg/day
Lack of drive to socially interact Third line Atypical Risperidone 0.25 mg at bedtime

neuroleptics Aripiprazole 2.5–5 mg/day

SSRI� selective serotonin reuptake inhibitor; SNRI� selective norepinephrine reuptake inhibitor.
Fluoxetine (Prozac®), escitalopram (Lexapro®), risperidone (Risperdal®), aripiprazole (Abilify®), methylphenidate (Ritalin®, Concerta®), amphetamine salts (Adderall®), dexmethylpheni-
date (Focalin®), guanfacine (Tenex®), clonidine (Catapres®), atomoxetine (Strattera®), donepezil (Aricept®), memantine (Namenda®), propranolol (Inderal®), atenolol (Tenormin®),
valproate (Depakote®), gabapentin (Neurontin®).

A
U

T
ISM

SP
E

C
T

R
U

M
D

ISO
R

D
E

R
IN

T
E

R
V

E
N

T
IO

N
S

209

N
euroR

x
�,

V
ol.

3,
N

o.
2,

2006



(Public Law 105–17), which can be reviewed at http://
www.nectac.org/idea/pl105-17.asp and includes the fol-
lowing major standards30:

1) Zero Reject: All students with disabilities must be
provided a free and appropriate public education
(FAPE).

2) Nondiscriminatory Evaluation: Each student must
receive a full individual examination before being
placed in a special education program, with tests
appropriate to the individual’s cultural and linguis-
tic background.

3) Individualized Education Plan (IEP): Every student
must have an individualized education plan which
must describe the current performance level and
goals for the school year, the particular special
education services to be delivered, and the proce-
dures by which outcomes are evaluated. . . A com-
panion bill for infants and toddlers with disabilities
(Public Law 99–457) has a similar provision to the
IEP for an Individual Family Service Plan (IFSP)
for children from birth to age three years [sic. Early
Intervention, EI].

4) Least Restrictive Environment: As much as possi-
ble, children with disabilities must be educated
with children without disabilities. The educational
philosophy is to move children with special needs
as close to the normal setting (regular classroom)
as feasible.

5) Due Process: Due process is a set of legal proce-
dures to ensure the fairness of educational deci-
sions and the accountability of both professionals
and parents in making those decisions.

6) Parental Participation: Parents are to be included in
the development of the IEP, and they have the right
to access their child’s educational records (pp
177–179).30

In 2000, the National Academies of Sciences convened
a Committee on Educational Interventions for Children
with Autism at the request of US Department of Educa-
tion Office of Special Education Services. The commit-
tee was charged to examine the empiric evidence perti-
nent to educational (behavioral) interventions for
children with autism from birth to age 8 years by exam-
ining the scientific literature as well as commissioned
papers31 addressing science and policy issues. The find-
ings of the committee were published as a monograph,30

which is also available to the interested reader at http://
www.nap.edu/books/0309072697/html/.
As all ASDs share the same three core deficits, indi-

vidual differences in language development, verbal and
nonverbal communication, sensory–motor skills, adap-
tive behavior, and cognitive abilities should be consid-

ered more important for treatment goals and strategies
than the specific diagnosis within the autistic spectrum.
Therefore, any child on the autistic spectrum should be
eligible for special services within the educational cate-
gory of autism instead of other terminology such as other
health impaired, social–emotional disturbed, or neuro-
logically impaired. The assessment for ASD should in-
volve a multidisciplinary approach and include evalua-
tions of social behavior, language and communication
(not simply speech and articulation), adaptive behavior,
motor skills, atypical behaviors, and cognitive status by
a team experienced in the assessment of children with
autism. Parents should not be expected to provide the
majority of educational programming, but their concerns
and perspectives should be included in the educational
planning. Local school districts should provide families
with enough information for them to be effective mem-
bers of the team. Before the IEP meeting, parents should
receive written results of the assessment and contacts to
explain the findings, so they can participate in the actual
educational placement discussions with prior knowledge
and understanding of their child’s strengths and weak-
nesses; too often parents are so confused by the unantic-
ipated low scores on the testing battery that they are
unable to fully comprehend the remainder of the IEP
meeting. As part of the IEP, parents should be given the
chance to learn the necessary techniques for teaching
their child new skills and reducing problem behaviors—
both by didactic sessions and ongoing consultations
through the school district. And finally, the committee
strongly recommended that parents experiencing exces-
sive stress should have mental health services provided
to avoid or ameliorate parental strain leading to separa-
tion and divorce as well as other areas of undue tension
in the home.
Although recognizing that early intervention and spe-

cial education services vary considerably across the
United States, the committee identified critical aspects of
behavioral intervention that should be included in every
autistic child’s and adolescent’s IFSP/IEP under IDEA.
Appropriate goals for individuals with ASD should be
measurable behaviors that can be accomplished within a
year and that can be anticipated to impact a child’s
involvement in life in general, including, but not limited
to:

● Social cognition skills to increase general life par-
ticipation with family and peers

● Receptive and expressive verbal language skills as
well as nonverbal communication skills

● Functional symbolic communication systems as
precursor, adjunct, or replacement for spoken lan-
guage
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● Increased engagement in appropriate developmental
activities

● Cognitive skills, including symbolic play, basic
concepts, and academic skills

● Fine and gross motor skills used for age-appropriate
functional activities

● Replacement of problem behaviors with more con-
ventional appropriate behavior

● Independent organizational skills and other behav-
iors that ultimately lead to success in regular edu-
cation classrooms

Pharmacologic intervention
While behavioral therapies are clearly and without

question the interventions of choice for those with au-
tism, there is often a need for psychopharmacologic in-
tervention. Aberrant behaviors may interfere with or im-
pede educational and emotional progress despite
Herculean efforts by teachers, therapists, and family
members to replace them with more appropriate behav-
iors. Furthermore, these anomalous behaviors may be so
severe or impulsive as to endanger the child’s safety and
educational placement. Situations like these necessitate
the consideration of the use of medications to diminish
the behaviors and therefore improve outcomes.
Traditionally, the medical community approaches the

treatment of a medical or psychiatric condition by choos-
ing a medication from a class of medications aimed at
that disorder with its unique core symptoms (e.g., anti-
depressants for depression or antipsychotics for schizo-
phrenia). However, there is a dearth of research to sup-
port the use of any medication in the treatment of
children with autism. There are no US Food and Drug
Administration (FDA)-approved drugs for the treatment
of “autism” per se. This is, in part, due to the incredible
heterogeneity of this disorder. Therefore, pharmacologic
intervention in children with autism must instead be tar-
geted toward specific behaviors that significantly inter-
fere with daily function.
Given that there is insufficient information on the vast

majority of medications used in children32,33 and the
long-term effects of any medication on the developing
brain is largely unknown, as is the neurochemical basis
of autism, psychopharmacology in children with autism
must be based on anecdotal experience, existing child
and adult literature, and established principles. The only
directives are that

1) all potential medical etiologies causing pain or dis-
comfort have been excluded, such as gastroesoph-
ageal reflux, sleep disorders, sinusitis, occult otitis
media, and even seizure disorders,34

2) all behavioral management techniques are at-
tempted before medication is initiated,

3) there remains a clear need for pharmacologic in-
tervention, and

4) the medication management must proceed in a re-
sponsible and conscientious manner.32

Psychotropic medications are used in children with
autism in a predominantly off-label manner. They are
usually chosen because they are already in use to treat
similar symptoms in other disorders. Examination of the
literature sometimes supports their use in autism but is
far from convincing. Before presenting recommenda-
tions on choices of particular medications, it is important
to briefly review the literature on the most commonly
used medications: selective serotonin reuptake inhibitors
(SSRIs), stimulants, typical and atypical neuroleptics,
�-1 agonists, selective norepinephrine reuptake inhibi-
tors (SNRIs), and mood stabilizers in children with au-
tism.

Review of the literature
Overall, there are very few studies with large enough

samples to draw reasonable conclusions. Usually these
studies are open label (rather than double-blind placebo
controlled) and not specific to autism. While one is often
tempted to extrapolate from the adult literature, research
strongly suggests that adult responses to medications
should never be generalized to children.32,35 Indeed, it is
generally unsound to even extrapolate responses to med-
ications between nonautistic and autistic children.36,37

Active research suggests that children with autism tend
to have a smaller therapeutic window and that this win-
dow is often reached at lower doses than used with
typical children. For that reason, one should monitor
patients with autism particularly closely.
Recent examinations of current psychopharmacologic

usage patterns revealed common themes that should be
incorporated into any clinical algorithm. The greater the
disability and the more restricted the living situation
(e.g., group home), the higher the use of psychotropic
medication. Medications used included, in order of fre-
quency, antidepressants, psychostimulants, neuroleptics,
and finally, �-agonists. Almost half of the subjects were
on one medication and almost a third were on two or
more medications (usually a neuroleptic and SSRI). The
majority (65%) of psychopharmacologic interventions
were used to treat a target symptom of anxiety. In classic
Autistic Disorder, neuroleptics tend to be the most com-
monly used medication. In high functioning autism or
Asperger’s disorder, the target symptoms are usually
different—most commonly attentional problems early in
life and anxiety and depression later in life.38,39

Before discussing medication management and symp-
tom clusters it is important to understand the body of
literature supporting usage in management of autistic
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children. What follows in a compilation of pertinent
research in children with autism.
A review of the literature finds that SSRIs, which are

the most commonly prescribed medication in the autistic
population, have surprisingly little scientific support. For
example, the total number of children with autism stud-
ied on fluoxetine is 250, most of which were open label
trials. The most comprehensive study was recently pub-
lished by Hollander et al.40 Their double-blind placebo-
controlled crossover study of fluoxetine showed im-
provement in repetitive behaviors and varying effects on
other autistic symptomatology. These studies yield en-
couraging results, but children with autism tended to
have lower response rates and more side effects than
expected.41 Furthermore, many children with autism tend
to respond to lower doses of SSRIs than do children with
anxiety disorders. Children with autism may also be
more prone to the paradoxical response of hyperactiva-
tion with SSRIs.
Psychostimulants, another frequently used medication

in this population, have also been understudied. Histor-
ically, they were believed to exacerbate “classically”
autistic behavior. However, more recent studies suggest
they may be more helpful in this population. A study of
60 children with autism showed benefit, but they were
more vulnerable to side effects and had a lower response
rate.42 This is further confirmed by a recently published
multisite study looking at 72 children with autism; again,
they found significant improvement in hyperactivity, but
less than seen in typical ADHD, and with higher rates of
side effects.43

In light of the significant drawbacks associated with
traditional neuroleptics/antipsychotics,44,45 the newer
atypical antipsychotics are being used with more fre-
quency. There are good data to support the use of ris-
peridone in this population. While there are several small
open-label studies of risperidone, probably the best evi-
dence comes from the Research Units on Pediatric Psy-
chopharmacology (RUPP) study.46 This relatively large
(n � 100) multicenter study showed a significant im-
provement in irritability, hyperactivity, and stereotypies
in over 100 study subjects. The results also suggest that
there may be a place for a trial off of medication after 6
months of stable behavior. However, the study demon-
strated significant weight gain as a side effect.46 The
beneficial response to risperidone was reproduced in an-
other study, which also noted the side effect of signifi-
cant weight gain.47 Despite strong evidence in its favor,
the FDA has not felt that the risk/ benefit profile was
strong enough to warrant granting risperidone a specific
indication for use in autism. There have been only a few
small studies looking at any of the other atypical anti-
psychotics, but some studies are presently underway.
There are only a few autistic patients that have been

studied on �-agonists and �-blockers, and none with

double-blind placebo-controlled studies. Mood stabiliz-
ers appear to be the least-studied medication group in
autistic children. Behavioral benefits of valproic scid,
lamotrigine, and carbamazepine have been looked at in a
small number of patients in combination with epileptic
discharges.48,49 No clear results were determined. Other
studies looking at memantine hydrochloride in children
to increase language production are currently underway.
A small recently published open-label study suggests
improvement in memory symptoms and behavioral man-
ifestations of ASD using memantine. This substantiates
the need for more studies with this class of medica-
tions.50

Treatment algorithm (Table 2)
From the available literature and using usage patterns

the following algorithm was developed. The first step is
to prioritize the target symptoms into one of four clusters
and to then choose a primary and secondary cluster.
Overall, the research that does exist suggests that chil-
dren with autism may be very sensitive to medications.
When starting any medication for this population it is
imperative to start with very low dosages and titrate
slowly to minimize untoward side effects.
The management strategy proposed here is a conven-

tional one35: to reduce particular target symptoms asso-
ciated with the diagnosis of autism—inattention, impul-
sivity, aggression, rigidity, compulsive behaviors, and
anxiety. The significant issue in patients with autism is
that simply identifying an apparently obvious target
symptom is inadequate. With autism, one should try to
identify the behavioral origins driving the particular tar-
get symptom, to thereby understand its often-obscure
etiology; only then can one choose the medication most
appropriate for the particular target behavior.

Anxiety/compulsive cluster. In addition to the ex-
pected anxiety and compulsions in this cluster, rigidity,
oppositionality, depression, and transitional difficulties
are included here, because in this population these be-
haviors often appear to arise from an intense apprehen-
sion of the unknown. When a child with autism is chal-
lenged (e.g., an unfamiliar rule in a game or a different
way of solving a math problem) they become anxious,
because the unfamiliar requires effective problem-solv-
ing, which is a known area of cognitive weakness in
autism. Rather than try the new and uncomfortable ac-
tion, the child would rather persist in their present and
comfortable behavior pattern to the point of opposition.
As the pressure to change mounts, so does the anxiety
and, ultimately, rigidity. For similar reasons, changing or
transitioning from one activity to another can follow a
similar pattern; most parents of patients with autism be-
come highly adept at giving repeated timed “warnings”
of an impending transition. Medication aimed at reduc-
ing anxiety may therefore also produce a previously un-
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available behavioral flexibility. The choice might be af-
fected by the severity of the symptoms, the ability of the
parents to wait for the onset of medication effect, as well
as the parental ability to deal with potential side effects
(e.g., neuroleptics).

Hyperactivity cluster. This cluster captures the often
frenetic activity that is expressed as impulsivity, hyper-
activity, over-reactivity, mood instability, easy dysregu-
lation, and aggression, when not better explained by an
alternate trigger, such as anxiety. When a child presents
with a recent exacerbation of these symptoms, it is im-
portant to revisit recent changes is the child’s life (e.g., a
new teacher, new home, vacation, or change in routine).
If behavioral remediation doesn’t lessen the symptoms or
if the problems are longstanding, a trial of medication
should be used. If the behaviors are not dangerous to the
child or to those around the child, then a trial of tradi-
tional stimulants is warranted. However, if the symptoms
are severe or paired with anxiety or severe aggression, it
is often necessary to combine a stimulant with an SSRI
or begin a trial of an atypical antipsychotic medication.

Attention deficit cluster. Although, by definition in
the DSM-IV,1 individuals with ASD cannot also have
ADHD, there is an inherent attention deficit in autism.
What may appear at face value to be “ADHD” in a child
with autism may well be due to an inability to shift
attention (rather than the more traditional executive func-
tion deficits seen in ADHD51), to overattend or have
preoccupations with various obsessions, or to have an
auditory processing deficit that precludes effective com-
prehension of the spoken word. While it is clearly not
conventional to describe an apparent deficit in “auditory
processing” as a system helped by medication, a theo-
retical explanation of why medication might be helpful
might include increasing working memory as an attempt
to lengthen the time that the brain needs to process
information. Medication does not cure the problem, but
improvement is often reported. While controversial, our
experience suggests atomoxetene is an especially good
choice if the secondary cluster is anxiety, perhaps be-
cause of its early origins as an antidepressant. Atypical
neuroleptics alone are good for some forms of inatten-
tiveness that are caused by rigidity, but the side effects of
neuroleptics suggest cautious use. SSRIs are only helpful
if the inattentiveness is predominantly caused by anxiety
or obsessions and compulsions.

Social cluster. This cluster represents the remaining,
often core symptoms of autism, which are barriers to
mainstream function. They include problems with prag-
matic language (social language), understanding nonver-
bal communication (facial expression, body postures,
tone voice, and implied information), receptive and ex-
pressive language disorders, cognitive distortion, and
lack of drive to pursue social engagement.
While we would like to be able to target these symp-

toms directly, at this time there are no medications that
specifically treat these symptoms. Our goal then should
be to choose a medication for other targets in which the
by-product might also be to improve these core symp-
toms. This cluster is here to remind us that the aim of any
medication should be to increase the child’s overall func-
tioning. For example, in a child with ADHD-type symp-
toms and social aloofness, one might choose a norepi-
nephrine reuptake inhibitor over a traditional stimulant
because the proposed antianxiety effect of that medica-
tion may lead to improved ability to engage and interact
with others. Further research is necessary to determine
whether these medications indeed can be used to treat
social/language symptoms in their own right.

Cases
The following four cases illustrate target symptoms

that, if taken at face value, could mislead the physician
and thereby lead to the wrong behavioral cluster being
chosen and the choice of a suboptimal medication.

Case 1. Johnny’s teacher feels he is “ADHD.” He
can’t sit still. He’s always out of his seat picking things
off the floor. He’s not completing his work and cannot
focus on the tasks presented to him. His mother agrees
that he just can’t sit still. She describes his constant drive
to find any and all small items for collection. He is often
excited and “hyper” in his pursuit of these items.
In your office, you notice Johnny is on the floor pick-

ing up small pieces of lint. He carries a shoebox full of
lint with him. He is so driven to this behavior that he is
unable to pay attention to what others feel is important
(e.g., schoolwork or the office visit).
These target symptoms sound consistent with ADHD,

but, in Johnny’s case, they may actually be better cap-
tured by an anxious or obsessive–compulsive drive. This
would move him from the hyperactive cluster to the
anxiety cluster. This would then offer an alternative med-
ication guide. Had he stayed in the hyperactive cluster,
the medication prescribed might have very well exacer-
bated these behaviors.

Case 2. Susie’s teacher says that Susie is VERY de-
fiant. “She will not do what I ask her. She always has to
do it her way.” She will even crawl under her desk. She
is constantly arguing about rules on the playground. Su-
sie’s teacher suggests that she is oppositional and defiant.
Her mother also sees these behaviors but knows that
when Susie is familiar with the routine and is allowed to
make choices things work out okay. She is usually a very
nice girl but is having difficulty with peers on the play-
ground. Reading comprehension and written expression
are another challenge. Her peers find her “weird” and
make fun of her.
Susie is a very sweet, albeit immature, 12-year-old,

who sits in your office inappropriately holding her Bar-
bie. She has poor eye contact. She is very cooperative,
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until you ask her to do something new, different, or
without warning. Susie then appears stubborn or has
outbursts making any type of transition or flexibility very
challenging. She becomes very anxious when confronted
with anything new.
This description might lead to a diagnosis of opposi-

tional defiant disorder (ODD). However, children with
ODD are driven by anger and lack of remorse. The drive
for this target behavior appears to be founded in anxiety.
This makes ODD unlikely. A more comprehensive ex-
planation leads to a diagnosis of autism and places these
target symptoms in the anxiety cluster.
It is no accident that both cases fall into the anxiety

cluster. Many children on the spectrum have symptoms
related to unrelenting anxiety.

Case 3. Eight-year-old Sammy has struggled with at-
tention issues since kindergarten. The teachers often
comment that he appears to be daydreaming, is not ac-
complishing his tasks, and tends to get “stuck” on a
particular component of an assignment. Sammy’s mother
has to redirect him a great deal, especially when getting
him dressed in the morning.
When you talk to Sammy in your office, he intermit-

tently answers your questions without making eye con-
tact. You seem to be able to carry on a conversation with
his mother without Sammy even seeming to realize that
you are talking about him. He comes across as aloof and
a bit odd. His mother reports that the other children like
him because he is easy to get along with, but he often
wanders away. He seems to be unaware of what goes on
around him and to be disconnected from others.
At first glance, one might choose a traditional stimu-

lant to address his symptoms of inattention. However, a
more in-depth assessment might suggest a norepineph-
rine reuptake inhibitor or a combination of a stimulant
and an SSRI. In this way, the lack of social connected-
ness and the possibility of an anxiety component together
with inattention can be addressed. Traditional stimulants
are not out of the question, but they may lead to more
agitation and lability in a child like Sammy compared
with a child with uncomplicated attentional issues.

Case 4. Michael is a 5-year-old who is brought in by
his mother because his kindergarten teacher reports that
he is “out of control.” He can’t sit still or follow direc-
tions. He fidgets with anything and everything. He has
kicked the teacher and thrown a chair. At school he has
an applied behavioral program in place that has been
modified repeatedly to address these symptoms with only
minimal improvement.
In the office he is constantly in motion, opens and

closes doors and drawers, hits his mother when she won’t
give him what he wants, curses, and calls her names. At
home he hits his 18-month-old brother and when angry
throws himself against the wall or down on the floor
without regard for his safety. He speaks in single words

or two-word phrases but is unable to effectively commu-
nicate his needs. The behaviors worsen with a lack of
structure and with routine changes in his schedule or
environment. There are no outward signs of anxiety.
There is a clear concern for this child’s safety and the

safety of others. He appears out of control and frenetic in
his behavior patterns and is not learning. A milder pre-
sentation of these symptoms would suggest the use of a
stimulant medication, but in consideration of the safety
implications for his brother as well as the child himself,
a trial of an antipsychotic might be warranted.

SUMMARY

A systematic, comprehensive approach to assessment
of any child with autism must be developed that is
matched specifically to each individual child and family.
This same premise holds for the evaluation for and de-
livery of medical therapies and special education ser-
vices as well as psychopharmacologic interventions. Be-
havioral, as opposed to pharmacologic, treatment is the
hallmark of effective intervention for autism. Behavioral
goals should include improved functional verbal and
nonverbal communication and social skills, increased en-
gagement in developmentally appropriate activities, im-
proved fine and gross motor skills, and the development
of independent academic and organizational skills, as
well as replacement of problem behaviors with develop-
mentally appropriate behaviors. Although this is a costly
endeavor, the expenditure of such an effort is the only
available pathway to increase the potential outcomes for
individuals with autism as well as decrease the lifetime
societal costs for each individual.
Medicating children with autism is difficult and once

started almost always becomes chronic. Although addi-
tional scientific validation is needed to support medica-
tion use in children, serious behavior problems exist that
need to be addressed. In the absence of clear and present
guidelines, we have attempted to use evidence and clin-
ical experience to suggest an algorithm based on symp-
tom clusters. Although children with autism may be
more susceptible to side effects and responsive to med-
ications at lower doses compared with other children,
medical intervention can make a huge improvement in a
quality of life for the child and family. Careful thought
leading to correct identification of target behaviors can
appropriately direct better alternatives for medication.
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