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dence and quality of life, and alleviate family distress.
Facilitating development and learning, promoting sedal-
ization, reducing maladaptive behaviors, and educating
and supporting families can help accomplish these goals.
Ideally, interventions should help mitigate the core fea-
tures of ASDs, which include impairment in social reci-
procity, deficits in communication, and restricted, repet-
itive behavioral repertoire.

Educational interventions, including behavioral strat-
egies and habilitative therapies, are the cornerstones of
management of ASDs. These interventions address com-
munication, social skills, daily-living skills, play and lei-
sure skills, academic achievement, and maladaptive be-
haviors.

Optimization of medical care is also likely to have a
positive impact on. habilitative progress and quality of
life. In addition to routine preventive care and treatment
ol acute illnesses, management of sleep dysfunction,
coexisting challenging behaviors or psychiatric condi-
tions, and associated medical problems, such as seizures,
may be particularly important. Medications have not
been proven to correct the core deficits of ASDs and are
not the primary treatment. However, assoclated mal-
adaptive behaviors or psychiatric comorbidities may in-
terfere with educational progress, socialization, health or
safety, and quality of life. These behaviors may be ame-
nable to psychopharmacologic intervention or, in some
cases, treatment of underlying medical conditions that
are causing or exacerbating the behaviors. Bffective
medical management may allow a child with an ASD 1o
benefit more optimally from educational interventions.

EDUCATIONAL INTERVENTIONS

Education has been defined as the fostering of acquisi-
tion of skills and knowledge to assist a child to develop
independence and personal responsibility; it encom-
passes not only academic learning but also socialization,
adaptive skills, communication, amelicration of interfer-
ing behaviors, and generalization of abilities across mul-
tiple enviromments.? Physicians and other clinicians are
olten in a position to guide families to empirically sup-
ported practices and help them evaluate the appropri-
ateness of the educational services that are being offered.

Comprehensive Programs for Young Children

In the last 2 decades, research and program development
in the area of educational intervention have focused
largely on 'very young children with ASDs because of
earlier identification and evidence that early intensive
intervention may result in substantially better out-
comes.*!® Model early childhood educational programs
for children with ASDs have been described in thorough
reviews.>!.12 These model programs are often catego-
rized as behavior analytic, developmental, or structured
teaching on the basis of the primary philosophical ori-
entation. Although the approaches have important dif-

ferences, they also overlap. For example, conterporary
comprehensive behavioral curricula borrow from devel-
opmental or cognitive approaches (such as addressing
joint attention, reciprocal imitation, symbolic play, and
theory of mind and using indirect language stimulation

and contingent imitation techniques), and some devel-

opmental models (eg, the Denver model) and the struc-
tured teaching approach of the Treatment and Education
of Autistic and Related Communication Handicapped
Children (TEACCH) program use behavioral techniques
to fulfill their curriculum goals.10.13

Alithough programs may differ in philosophy and rel-
ative emphasis on particular strategies, they share many
common goals, and there is a growing consensus that
important prindples and components of effective early
childheod intervention for children with ASDs include
the following® 01415,

® entry into intervention as soon as an ASD diagnosis is
seriously considered rather than deferring until a de-
finitive diagnosis is made;

& provision of intensive intervention, with active en-
gagement of the child at least 25 hours per week, 12
months per year, in systematically planned, develop-
mentally appropriate educational activities designed to
address identified objectives;

® low student-to-teacher ratio to allow sufficient
amounts of 1-on-1 time and small-group instruction
to meet specific individualized goals;

® inclusion of a family component (including: parent
training as indicated);

e promotion of opportunities for interaction with typi-
cally developing peers to the extent that these oppor-
tunities are helpful in addressing specified educational
goals;

* ongoing measurement and documentation of the in-
dividual child’s progress toward educational objec-
tives, resulting in adjustments in programming when
indicated;

® incorporation of a high degree of structure through
elements such as predictable routine, visual activity
schedules, and clear physical boundaries to minimize
distractions;

¢ implementation of strategies to apply learned skills to
new environments and situations (generalization) and
to maintain functional use of these skills; and

e use of assessment-based curricula that ‘address:
» functonal, spontaneous communication;

e social skills, including joint attention, imitation, re-
ciprocal interaction, initiation, and self-manage-
ment;
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e lunctional adaptive skills that prepare the child for
increased responsibility and independence;

+ reduction of distuptive or maladaptive behavior by
using empirically supported strategies, including
functional assessment;

» cognitive skills, such as symbolic play and perspec-
tive taking; and

« traditional readiness skills and academic skills as de-
velopmentally indicated.

Specific Strategies

A variety of specific methodologies are used in educa-
tional programs for children with ASDs. Detailed re-
views of intervention strategies to enhance communica-
tion,*!"-20 teach social skifls,2'-2¢ and reduce interfering
maladaptive behaviors?'2*2¢ have been published in re-
cent years. Brief descriptions of selected methodologies
are provided below.

Applied Behavior Analysis

Applied behavior analysis (ABA) is the process of apply-
ing interventions that are based on the principles of
learning derived from experimental psychology research
to systematically change behavior and to demonstrate
that the interventions used are responsible for the ob-
servable improvement in behavior. ABA methods are
used to increase and maintain desirable adaptive behav-
iors, reduce interfering maladaptive behaviors or narrow
the conditions under which they occur, teach new skills,
and generalize behaviors to new environments or situ-
ations. ABA focuses on the reliable measurement and
objective evaluation of observable behavior within rele-
vant settings including the home, school, and commu-
nity. The effectiveness of ABA-based intervention in
ASDs has been well documented through 5 decades of
research by using single-subject methodology?'2527.28 and
in controlled studies of comprehensive early intensive
behavioral intervention programs in university and
community settings.*<¢ Children who receive early in-
tensive behavioral treatment have been shown 1o make
substantial, sustained gains in IQ, language, academic
performance, and adaptive behavior as well as some
measures of social behavior, and their outcomes have
been significantly better than those of children in control
groups.}-

Highly structured comprehensive early intervention
programs for children with ASDs, such as the Young
Autism Project developed by Lovaas®+! at the University
of California Los Angeles, rely heavily on discrete trial
training {DTT) methodology, but this is only one of
many techniques used within the realm of ABA. DTT
methods are useful in establishing learning readiness by
teaching foundation skills such as attention, compliance,
imitation, and discrimination learning, as well as a vari-
ety of other skills. However, DTT has been criticized
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because of problems with generalization of learned be-
haviors to spontaneous use in natural environments and
because the highly structured teaching environment is
not representative of natural adult-child interactions.
Traditional ABA techniques have been modified to ad-
dress these issues. Naturalistic behavioral interventions,
such as incidental teaching and natural language para-
digm/pivotal response training, may enhance generali-
zation of skills.!

Functonal hehavior analysis, or functional assess-
ment, is an important aspect of behaviorally based treat-
ment of unwanted behaviors. Most problem behaviors
serve an adaptive function of some type and are rein-
forced by their consequences, such as attainment of (1)
adult atteniion, (2) a desired object, activity, or sensa-
tion, or (3) escape from an undesired sitwation or de-
mand. Functional assessment is a rigorous, empirically
based method of gathering information that can be used
o maximize the elfectiveness and elficiency ol behav-
ioral support interventions.® It includes formulating a
clear description of the problem behavior (including fre-
quency and intensity); identifying the antecedents, con-
sequences, and other environmental factors that main-
tain the behavior; developing hypotheses that specify
the motivating function of the behavior; and collecting
direct observational data to test the hypothesis. Func-
tional analysis also is useful in identifying antecedents
and comsequences that are associated with increased
frequency of desirable behaviors so that they can be used
to evoke new adaptive behaviors.

Structured Teaching

The TEACCH method, developed by Schopler and col-
leagues,* emphasizes structure and has come to be
called “structured teaching.” Important elements of
structured teaching include organization of the physical
environment, predictable sequence of activities, visual
schedules, routines with flexibility, structured work/ac-
tivity systems, and visually structured activities.® There
is an emphasis on both improving skills of individuals
with ASDs and modifying the environment to accom-
modate their deficits. Several reports have documented
progress in children who have received TEACCH ser-
vices as well as parent satisfaction and improvement in
parent teaching skills, but these reports were not from
controlled studies of treatment cutcomes.*+ In a con-
trolled trial, Ozonoff and Cathcart™ found that children
treated with a TEACCH-based home program for 4
months in addition to their local day treatment programs
improved significantly more than children in the control
group who received local day treatment services only.

Developmental Models

Developmental models are based on. use of developmen-
tal theory to organize hypotheses regarding the funda-
mental nature of ASDs and design approaches to address
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the deficits. The Denver model, for example, is based
largely on remediating key deficits in imitation, emotion
sharing, theory of mind, and social perception by using
play, interpersonal relationships, and activities to [oster
symbolic thought and teach the power of communica-
tion.'? This program has shifted from a center-based
freatment unit to service delivery in homes and inclusive
scheol environments. Several studies have demon-
strated improvements in cognitive, motor, play, and so-
cial skills beyond what would be expected on the basis of
injtial developmental rates in children who are treated
according to the Denver model, but controlled trials are
lacking.>'-5+

Relationship-focused early intervention models in-
clude Greenspan and Wieder's developmental, indi-
vidual-difference, relationship-based (DIR) model,’
Gutstein and Sheely’s relationship-development inter-
vention (RDI},* and the responsive-teaching (RT) cur-
riculurn developed by Mahoney et al.¥* The DIR ap-
proach focuses on (1) “floor-time” play sessions and
other sirategies that are purported to enhance relation-
ships and emotional and social interactions to faclitate
emotional and cognitive growth and development and
(2} therapies to remediate “biologically based processing
capacities,” such as auditory processing and language,
motor planning and sequencing, sensory medulation,
and visual-spatial processing. Published evidence of the
efficacy of the DIR model is limited to an unblinded
review of case records {with significant methodologic
fiaws, including inadequate documentation of the inter-
vention, comparison to a suboptimal control group, and
lack of documentation of treatment integrity and how
outcomes were assessed by informal procedures’®) and a
descriptive follow-up study of a small subset (8%) of the
original group of patients.® RDI focuses on activities that
elicit interactive behaviors with the goal of engaging the
child int a social relationship so that he or she discovers
the value of positive interpersonal activity and becomes
more motivated to learn the skills necessary to sustain
these relationships.> Some reviewers have praised the
face validity of this model, which targets the core im-
pairment in social reciprocity. However, the evidence of
efficacy of RDI is anecdotal; published empirical scien-
tific research is lacking at this time. One study reported
beneficial effects of RT on yvoung children with ASDs or
other developmenial disabilities.®s Parents were taught
to use RT strategies to encourage their children to ac-
quire and use pivotal developmental behaviors (atten-
tion, persistence, interest, initiation, cooperation, joint
attention, and affect). Children in both groups improved
significantly on nonstandardized play-based measures of
cognition and communication and standardized parent
ratings of socioemotional functioning. Although a con-
trol group was lacking and the potential role of concur-
rent educational services was unclear, the improvements

were beyond what the authors expected from matura-
tional [actors alone.ss

Speech and Language Therapy

A variety of approaches have been reported to be effec-
tive in producing gains in communication skills in chil-
dren with ASDs.*1720 Didactic and naturalistic behavioral
methodologies (eg, DTT, verbal behavior, natural lan-
guage paradigm, pivoial response training, milieu teach-
ing) have been studied most thoroughly, but there is also
some empirical support for developmental-pragmatic
approaches {eg, Sodal Communication Emotional Reg-
ulation Transactional Support, Denver model, RDI,
Hanen modei).

People with ASDs have deficits in social communica-
tion, and treatment by a speech-language pathologist
usually is appropriate, Most children with ASDs can
develop useful speech, and chronologic age, lack of typ-
ical prerequisite skills, [ailure to benefit from previous
language intervention, and lack of discrepancy berween
language and 1Q scores should not exclude a child from
receiving speech-language services.®® However, tradi-
tional, low-intensity pull-out service delivery models
often are ineffective, and speech-language pathologists
are likely to be most effective when they train and work
in close collaboration with teachers, support personnel,
families, and the child’s peers to promote functional
communication in natural settings throughout the day.s

The use of augmentative and alternative communi-
cation modalities, including gestures, sign language, and
picture communication programs, often is effective in
enhancing communication." 26! The Picture Exchange
Communication System (PECS)®2# is used widely. The
PECS method incorporates ABA and developmental-
pragmatic prindples, and the child is taught to initiate a
picture request and persist with the communication un-
til the partner responds. Some nonverbal people with
ASDs may benefit from the use of voice-output commu-
nication aids, but published evidence for these aids is
scant, 206 Introduction of augmentative and alternative
communication systems to nonverbal children with
ASDs does not keep them from leaming to talk, and
there is some evidence that they may be more stimu-
lated to learn speech if they already understand some-
thing about symbelic communication. s.62.6s

Social Skills Instruction

There is some objective evidence to support traditional
and newer naturalistic behavioral strategies and other
approaches to teaching social skills.22-2466-68 Joint atten-
tion training may be espedially beneficial in young,
preverbal children with ASDs, because joint attention
behaviors precede and predict sodial language develop-
ment.®" A recent randormized, controlled trial demon-
strated that joint attention and symbolic play skills can
be taught and that these skills generalize to different
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settings and people.” Families can facilitate joint atten-
tion and other reciprocal social interaction experiences
throughout the day in the child’s regular activities. Ex-
amples of these techniques are described in the Ameri-
can Academy of Pediatrics parent booklet “Understanding
Auitism Spectrum Disorders.”’?

A sodial skills curriculum should target responding to
the social overtures of other children and adults, initat-
ing social behavior, minimizing stereotyped persevera-
tive behavior while using a flexible and varied repertoire
of responses, and self-managing new and established
skills.!® Sacial skills groups, social stories, visual cueing,
social games, video modeling, scripts, peer-mediated
techniques, and play and leisure curricula are supported
primarily by descriptive and anecdotal literature, but the
quantity and quality of research is increasing.'®1%7 A
number of social skills curricula and guidelines are avail-
able for use in school programs and at home, 1066747

Occupational Therapy and Sensory Integration Therapy
Traditional occupational therapy often is provided to
promote development of self-care skills (eg, dressing,
manipulating fasteners, using utensils. personal hy-
giene) and academic skills (eg, cutting with scissors,
writing). Occupational therapists also may assist in pro-
moting development of play skills, modifying dassroom
materials and routines to improve atiention and organi-
zation, and providing prevocational training. However,
research regarding the elficacy of occupational therapy
in ASDs is lacking. Sensory integration {SI) therapy of-
ten is used alone or as part of a broader program of
occupational therapy for children with ASDs, The goal of
SI therapy is not to teach specific skills or behaviors but
to remediate deficits in neurologic processing and inte-
gration of sensory information to allow the child to
interact with the environment in a more adaptive fash-
ion. Unusual sensory responses are comumon in children
with ASDs, but there is not good evidence that these
symptoms differentiate ASDs from other developmental
disorders, and the efficacy of $I therapy has not been
demonstrated objectively.’"  Available studies are
plagued by methodologic limitations, but proponents of
SI note that higher-quality SI research is forthcoming.”
“Sensory” activities may be helpful as part of an overall
program that uses desired sensory experiences to catm
the child, reinforce a desired behavior, or help with
transitions between activities.

Comparative Efficacy of Educational Interventions for Young
Children

All treatments, induding educational interventions,
should be based on sound theoretical constructs, rigor-
ous methodologies, and empirical studies of efficacy.'s
Proponents of behavior analytic approaches have been
the most active in using scientific methods to evaluate
their work, and most studies of comprehensive treat-
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ment programs that meet minimal scientific standards
involve treatment of preschoolers using behavioral ap-
proaches.’s38 However, there is still a need for additional
research, including large controlled studies with ran-
domization and assessment of treatment fidelity, Empir-
ical scientific support for developmental models and
other interventions is more limited, and well-controlled
systematic studies of efficacy are needed.

Most educational programs available to young chil-
dren with ASDs are based in their communities, and
often, an “eclectic” treatment approach is used, which
draws on a combination of methods including applied
behavior analytic methods such as DTT; structured
teaching procedures; speech-language therapy, with or
without picture communication or related augmentative
or altermative comumunication strategies; SI therapy; and
typical preschool activities. Three studies thar compared
intensive ABA programs (25-40 hours/week) to equaily
intensive eclectic approaches have suggested that ABA
programs were significantly more effective™323 An-
other study that inveolved children with ASDs and global
developmental delay/mental retardation retrospectively
compared a less intensive ABA program (mean: 12
hours) to a comparably intensive eclectic approach and
found statistically significant but clinically modest out-
comes that favored those in the ABA group.®® Although
the groups of children were similar on key dependent
measures before treatment began, these studies were
limited because of parent-determined rather than ran-
dom assigninent to treatment group. Additional studies
to evaluate and compare educational trearment ap-
proaches are warranted.

Programs for Older Children and Adolescents
Some model programs provide programming through-
out childhood and into adulthood." More commonly,
the focus of specialized programs is on early childhood,
and published research evaluating comprehensive edu-
cational programs for older children and adolescents
with ASDs is lacking. However, there is empirical sup-
port for the use of certain educational strategies, partic-
ularly those that are based on ABA, across all age groups
to increase and maintain desirable adaptive behaviors,
reduce interfering maladaptive behaviors or narrow the
conditions under which they occur, teach new skills, and
generalize behaviors to new environments or situa-
tions.!3.2L.28

When children with ASDs move beyond preschool
and early elementary programs, educational interven-
tion continues to involve assessment of existing skills,
formulation of individualized goals and objectives, selec-
tion and implementation of appropriate intervention,
strategies and supports, assessment of progress, and ad-
aptation of teaching strategies as necessary to enable
students to acquire target skills. The focus on achieving
social communication competence, emotional and. be-
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havioral regulation, and functional adaptive skills nec-
essary Tor independence continues. Educational pro-

grams should be individualized to address the specific’

impairments and needed supports while capitalizing on
the child’s assets rather than being based on a particular
diagnostic label.

Specific goals and objectives and the supports that are
required to achieve them are listed in a child’s individ-
ualized education plan and should be the driving force
behind decisions regarding the most appropriate, least
restrictive classroom placement. Appropriate settings
may range from self-contained special education class-
rooms to full inclusion in regular classrooms. Often, a
mix of specialized and inclusive experience is appropri-
ate. Even highly functioning students with ASDs often
require accommodations and other supports such as pro-
vision of explicit directions, modification of classroom
and homework assignments, organizational supports,
access 1o a computer and word-processing software for
writing tasks, and social communication skills training.
When a paraprofessional aide is assigned, it is important
that there be an infrastructure of expertise and support
for the child beyond the immediate presence of the
aide.® The specific duties of the aide should be outlined,
the strategies to be used should be defined, and the aide
should receive adequate training.

In adolescence, the term “transition” is used to de-
scribe the movernent from child-centered activities to
adult-oriented activities. The major transitions are from
the school environmeni to the workplace and from
home to community living. In schools, transition-plan-
ning activities may begin at as early as 14 years of age,
and by 16 years of age, the individualized education plan
should include an individualized transition plan. The
emphasis may shift from academic to vocational services
and from remediating deficits to fostering abilities. A
vocational assessment is often conducted to evaluate the
adolescent’s interests and strengths and to determine the
services and supports needed to promote independence
in the workplace and in the community. Comprehensive
transition planning involves the student, parents, teach-
ers, the medical home, and representatives from all con-
cerned community agencies. Depending on the individ-
ual’s cognitive level, social skills, health condition, work
habits, and behavioral challenges, preparation for com-
petitive, supported, or sheltered employment is targeted.
Regardless of the type of employment, attention to skill
development should never stop. Skills necessary for in-
dependent living should be taught to the degree possible
given the abilities of the person. Sexuality education
instruction should be included, and there is a growing
body of literature that has addressed the topic.s-

MEDICAL MANAGEMENT
Childrenn with ASDs have the same basic health care
needs as children without disabilities and benefit from

the same health-promotion and disease-prevention ac-
tivities, including immunizations. In addition, they may
have unique health care needs that relate to underlying
etiologic conditions, such as fragile X syndrome or tu-
berous sclerosis, or to other conditions, such as epilepsy,
that often are associated with ASDs. Those with pica or
persistent mouthing of fingers or objects should be mon-
itored for elevated blood lead concentrations, particu-
larly if the history suggests potential for environmental
exposure.® These health care needs are most appropri-
ately met within the contexi of a medical home.55.86

To deliver appropriate and effective medical care, the
history, approach to the patient, physical evaluation,
and treatment options must be considered in the context
of the patient’s ASD.#8 Familiarizing the patient with
the office setting and staff, allowing ample time while
talking before touching the patient, allowing the child to
manipulate instruments and materials, keeping instruc-
tions simple, using visual cues and supports, slowing
down the pace, exaggerating social cues, and having
family and/or familiar staff available may be helpful in
reducing the obstacles to health care provision presented
by patients’ difficulties with social interaction, commu-
nication, and accepting novelty.® Often, more time is
required for outpatient appointments. In a nationally
representative sample, it was found that children with
ASDs spent twice as much time with the physician per
outpatient visit compared with children in control
groups.®

Associated Morbidity and Mortality

Health care utilization and costs are substantially higher
for children and adolescents with ASDs compared with
childrenn without ASDs,® and available data suggest
that mortality is increased as well (standardized mortal-
ity ratio: 2.4-2.6).72? The increased mortality in ASDs is
thought to be largely, but not completely, accounted for
by the increased mortality associated with mental retar-
dation and epilepsy. Cases of suicide in higher-function-
ing individuals have been reported.s

Seizures

The reported prevalence of epilepsy among people with
ASDs ranges from 11% to 39%.% Comorbid severe
global developmental delay/mental retardation and mo-
tor deficits are associated with a high prevalence of
seizures (42%),% whereas the prevalence of seizures is
only 6% to 8% in children with ASDs without severe
mental retardation, a motor deficit, an associated etio-
logic medical disorder, or a positive family history of
epilepsy.*. The prevalence of epilepsy also was higher
in studies that included adolescents and young adults,
because the onset of epilepsy in ASDs has 2 peaks: 1
before 5 years of age and another in adolescence.” An-
ticonvulsant treatment in children with ASDs is based on
the same criteria that are used for other children with
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epilepsy, induding accurate diagnosis of the particular
seizure type.

Epileptiform abnormalities on electroencephalogra-
phy (EEG) are common in children with ASDs, with
reported frequencies ranging from 10% to 72%.% Some
studies have suggested that epileptiform abnormalities
on EEG'® and/or epilepsy!® are more common in the
subgroup of children with ASDs who have a history of
regression, whereas other studies have not demon-
strated this association.'®9% Autistic regression with ep-
ileptiform abnormalities en EEG has been compared by
analogy with Landau-Kleffner syndrome and electrical
status epilepticus in sleep, but there are important dif-
ferences between these conditions, and the treatment
implications are unclear.®*1%* Whether subclinical sei-
zures have adverse effects on language. cognition, and
behavior is debated, and there is no evidence-based rec-
ommendation for the treatment of children with ASDs
and epileptiform abnormalities on BEEG, with or without
regression.'® Universal screening of patients with ASDs
by EEG in the absence of a clinical indication is not
currently supported.>** However, because of the in-
creased prevalence of seizures in this population, a high
index of clinical suspicion should be maintained, and
EEG should be considered when there are clinical spells
that might represent seizures,

Gastrointestinal Problems
The relationship between gastrointestinal problems and
ASDs is unclear, because most studies have not exam-
ined representative groups of children with ASDs com-
pared with appropriate controls.}o>1% Surveys published
in the gastroenterology literature have stated that gas-
trointestinal problems, such as chronic constipation or
diarrhea, occur in 46% to 85% of children with ASDs, 07109
Lower rates in the range of 17% to 24% have been
reported in other population-based studies,!'*''2 and a
nested case-control study in the United Kingdom found
that only 9% of children with ASDs and the same per-
centage of controls had a history of gastreintestinal com-
plaints.!'* However, in a recent cross-sectional study that
used structured interviews and matched control groups,
a lifetime history of gastrointestinal symptoms (includ-
ing abnormal stool pattern, frequent constipation, fre-
quent vomiting, and frequent abdominal pain) was elic-
ited in 70% of the children with ASDs, compared with
42% of the children with other developmental disabili-
ties (P = .03) and 28% of the children without devel-
opmental disabilities (P << .001).114

In children with ASDs undergoing endoscopy, who
may or may not be representative of the general popu-
lation of children with ASDs, high rates of lymphoid
nodular hyperplasia and, often, histologically subtle
esophagitis, gastritis, duodenitis, and colitis have been
described, and preliminary evidence suggests that some
immunohistochemical features may be unique to in-
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flammation associated with ASDs.!9%115116 The existing
literature does not support routine specialized gastroen-
terclogical testing for asymptomatic children with
ASDs. 195 However, if a child with an ASD presents with
symptoms such as chronic or recurrent abdominal pain,
vomiting, diarrhea, or constipation, it is reasonable to
evaluate the gastrointestinal tract. Qccult gastrointesti-
nal discomfort also should be considered in a child who
presents with a change in behavior, such as outbursts of
aggression or sell-injury. Radiographic evidence of con-
stipation has been found to be more common in children

“with ASDs than in controls with abdominal pain (36%

vs 10%},'"" and effective management may provide
global benefit.

Sleep Disturbance
Sleep problems are common in children and adolescents
with ASDs at all levels of cognitive functioning.is-122
Sleep problems correlate with family distress and may
have significant effects on daytime functioning and qual-
ity of life of children with ASDs.12>-125 In some cases,
there may be an identifiable etiology such as obstructive
sleep apnea or gastroesophageal reflux; assessment and
treatment are guided by history and physical examina-
tion. When there is not an identifiable medical cause,
behavioral interventions including sleep-hygiene mea-
sures, restriction of daytime sleep, positive bedtime rou-
tines, and extinction procedures often are effective. 118126129
Relatively little empirical information is available re-
garding pharmacologic management of sleep problems
in children with ASDs or other developmental disabili-
ties. Recommendations typically are based on case re-
ports and open-label trials, extrapolation from the adult
literature, and expert consensus (Table 1).'2% There is
some evidence of abnormality of melatonin regulation in
children with ASDs,'*1% and melatonin may be effective
for improving sleep onset in children with ASDs as well
as children with other developmental disabilities!»i-i34
and otherwise healthy children with sleep/wake disor-
ders."”> A recent open-lfabel study suggested that con-
trolled-release melatonin improved sleep in a group of
25 children with ASDs and that treatment gains were
maintained at 1- and 2-year follow-up,’* but random-
ized, double-blind, placebo-controlled studies are
needed. Recently, a child and a young adult with ASDs
with significant insomnia were reported to have re-
sponded well, with no apparent adverse effects, to open-
label treatment with the high-affinity melatonin recep-
tor agonist ramelteon.'” Antihistamines, «,-agonists,
benzediazepines, chloral hydrate, trazodone, and newer
nonbenzodiazepine hypnotic agents, such as zolpidem
and zaleplon, sometimes are used to treat pediatric in-
somnia.'?® In some cases, other conditions or symptoms,
such as epilepsy, depression, anxiety, or aggressive out-
bursts, warrant pharmacologic weatment, and an agent
that also may assist with sleep can be chosen.!'s
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CTA

Selected Potential Medication Options for Common Target Symptoms or Coexisting Diagnoses in Children With ASDs

Target Symptom Cluster

Potential Coexisting Diagnoses

Sefected Medication Considerations

Selected References

Repetitive behavior, behavioral
1igidity, obsessive-compulsive
symptoms

Hyperactivity, impulsivity,
inattention

Aggression, explosive oulbuists,
self-injury

Sieep dysfunction

Anxiety

Depressive phenotype (marked
change from baseline including
symploms such as sacial
withdrawal, irritability, sadness
or ciying spells, decreased
cnergy, anorexia, weight loss,
sleep dysfunction)

Obsessive-compulsive disorder,
stereotypic rovement disorder

Attention-deficit/hyperactivity
disorder

Intermiltent explosive disorder

Circadian rhythm sleep disorder,
dyssomnia—not otherwise specified

Generalized anxiety disorder, anxiety
disorder-not otherwise specified

Major depressive disorder, depressive
disorder-not otherwise specified

SSls {fluoxetine,? fluvoxamine,?
citalopram, escitalopram, paroxetine,
sertraling)

Atypical antipsychotic agents
{risperidone,® aripiprazoie, olanzapine,
quetiapine, ziprasidone)

Valproic acids

Stumulants (methylphenidate,?
dextroamphetamine, mixed
amphelamine salts)

a-agonists (clonidine,® quanfacine)

Atomoxeline®

Atypical antipsychotic agents
{risperidane, aripiprazole, olanzapine,?
fuetiapine, ziprasidone)

Alypical antipsycholic agents
{risperidone,? aripiprazole, alanzapine,
quetiapine, Zlprasidene)

a-zggonists [clonidine,? quanfacine)

Anticonvulsant mood stabilizers
{levetiracetam, topiramate, valprcic
acid)

SSAIs {fluoxetine,® fluvoxamine,
citalopram, escitalopramn, paroxetine,
sertraline)

B-blackers (propranoloi, nadolol,
metoprolol, pindolol)

Melatonin

Ramelteon

Antihistamines (diphenhydramine,
" hydroxyzine)

ay-agonists (clonidine, guanfacine)

Mirtazapine

5SRIs (fluoxetine,? luvoxamine,®
citalopram, escitalopram, paroxeting,
sertraline}

Buspirone

Mirtazapine

S5Rls {fluoxetine,” fluvoxamine,?
citalopram, escitalopram, paroxetine,
sertraling)

Mirtazapine
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Evaluation of Challenging Behaviors

Problematic emotional reactions and behaviors such as
aggression and self-injury are common in children and
adolescents with ASDs. In some cases, medical factors
may cause or exacerbate maladaptive behaviors, and
recognition and treatment of medical conditions may

Downloaded from www

eliminate the need for psychopharmacologic agents. For
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example, in the case’of an acute onset or exacerbation of
aggressive or self-injurious behavior, a source of pain or
discomlfort may be identified and treated.® Sources of
discomfort may include otitis media, otitis externa, phar-
yugitis, sinusitis, dental abscess, constipation, urinary

Number 5, November 2007 1169
6, 2009




