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ABSTRACT: A range of maladaptive behaviors, 
including irritability and aggression, are often 
encountered in autism spectrum disorder. 
Challenges in complex clinical decision making 
and management exist, and off-label antipsy-
chotic prescribing is increasing in Canada. A 
literature review of various treatments, limited 
to randomized controlled trials in the pediatric 
population, was used to develop an algorithm 
for evaluating and managing irritability and 
aggression in autism spectrum disorder within 
a Canadian context, which is supported by 
expert consensus. Holistic consideration of 
biomedical, psychiatric, psychosocial, envi-
ronmental, and developmental factors that 
affect behavior is emphasized. The algorithm 
highlights the multifactorial contributors to 
irritability and aggression in autism spectrum 
disorder and reserves the use of antipsychotic 
medication for managing the most severe and 
refractory cases. A comprehensive evaluation 
of the drivers of behavior when addressing 
irritability and aggression in autism spectrum 
disorder is crucial to identify treatable contribu-
tors and institute appropriate management. 

A utism spectrum disorder is a com-
plex neurodevelopmental disorder 
that affects 1 in 32 children and 

youth in Canada.1 It is characterized by 
impairments in social communication and 

interaction and a pattern of repetitive or 
restricted activities, interests, or behaviors.2 
A wide range of maladaptive behaviors are 
commonly encountered, including irritabil-
ity and aggression, with prevalence esti-
mated at 25% to 68%.3,4 Irritability can be 
defined as a mood state characterized by 
easy annoyance, anger, and the manifesta-
tion of temper outbursts; aggression can 
be defined as intentional verbal or physi-
cal threats, attempts to inflict or infliction 
of bodily harm on another individual, or 
intentional destruction of property.5,6 We 
have excluded self-injurious behavior within 
the scope of these definitions for the pur-
poses of this article. The causes for irritabil-
ity and aggression are often multifactorial 
and can result from difficulties arising from 
autism spectrum disorder itself, including 
hypersensitivity to environmental triggers, 
communication difficulties, and excessive 
rigidity. Irritability and aggression can also 
be related to medical symptoms such as pain 
and discomfort or a symptom of several psy-
chiatric conditions such as attention deficit 
hyperactivity disorder, anxiety disorders, and 
mood disorders.2 

Based on positive clinical trials, the US 
Food and Drug Administration approved 
the atypical antipsychotics risperidone and 
aripiprazole for the treatment of “irritability, 



292 BC MediCal Journal vol. 65 no. 8 | october 2023292

CliniCal Evaluating and managing irritability and aggression in children and adolescents with autism spectrum disorder: An algorithm 

including aggression, deliberate self-injury 
and temper tantrums” in the autism spec-
trum disorder population.7,8 In Canada, no 
antipsychotic medication is approved for 
this use. Despite this, off-label antipsychotic 
prescription rates in the pediatric popula-
tion in Canada are increasing and present 
concerns given the known side effects of 
antipsychotic medications and paucity of 
data on long-term use and safety.9

A practice pathway designed to help 
pediatric primary care practitioners assess 
and manage irritability and problem be-
haviors in autism spectrum disorder and 
a systematic review and meta-analysis of 
pharmacological management have been 
published.10,11 However, to our knowledge, 
there are no published Canadian guide-
lines for an area in which frequent chal-
lenges exist with regard to decision making. 
Therefore, our aim was to offer a Canadian 
perspective that is tailored toward child and 
adolescent psychiatrists, pediatricians, and 
family physicians. We conducted a litera-
ture review, and, building on our clinical 
experience in a neuropsychiatry clinic at 
a quaternary centre, we obtained consen-
sus to produce a clinically useful algorithm 
to guide decision making for behavioral 
complexity [Figure]. Frequently occurring 
and treatable comorbid conditions are also 
discussed, with emphasis on the complexity 
in psychiatric diagnoses and management. 
The algorithm highlights the multifactorial 
contributors to irritability and aggression in 
autism spectrum disorder and reserves the 
use of antipsychotic medication for man-
aging the most severe and refractory cases.

Algorithm
Comorbidities and links to 
maladaptive behavior
Patients with autism spectrum disorder 
often have one or more medical or psy-
chiatric comorbidities and can present 
to clinicians with a complex interplay of 
symptoms, including maladaptive behav-
iors.10,12 A study of 58 adolescents with au-
tism spectrum disorder who were admitted 
to a neurobehavioral unit for severe chal-
lenging behaviors suggested that 28% and 

48% had a primary medical condition or 
non-autism spectrum disorder psychiatric 
condition, respectively, that accounted for 
decompensation.12,13 Such findings support 
the need for a comprehensive assessment 
when patients with autism spectrum disor-
der present with irritability and aggression, 

particularly in children who cannot com-
municate effectively. Identification of un-
derlying comorbid conditions contributing 
to irritability and aggression permits specific 
and targeted treatments and may avoid the 
use of antipsychotics, which carry signifi-
cant side effects. In contrast, behaviors as-
sociated with an unrecognized medical or 
psychiatric problem are unlikely to improve 
if the underlying driver of behavior is not 
addressed and may worsen with nontargeted 
treatments.

Medical comorbidities
Common medical comorbidities encoun-
tered in autism spectrum disorder include 
gastrointestinal dysfunction; feeding disor-
ders; ear, nose, throat, or dental pathology; 
seizures; and side effects of medications that 
contribute to symptoms.13 Although it has 
been difficult to determine the frequency in 
which medical factors directly cause or exac-
erbate maladaptive behaviors, conventional 
clinical practice and consensus advocate that 
such potentially reversible causes should 
be addressed prior to or in parallel with 
specific treatment that is targeting behav-
iors.13 Gastrointestinal dysfunction (such 
as abdominal pain, gastroesophageal reflux 

disease, constipation, diarrhea, or abdominal 
bloating), which occurs in 24% to 79% of 
the population with autism spectrum dis-
order, has been associated with behavioral 
issues.14 Recognizing that medical evalua-
tions may be poorly tolerated in some chil-
dren with autism spectrum disorder, it has 
been suggested that diagnostic trials of em-
piric therapy for gastroesophageal reflux or 
constipation may be undertaken to provide 
diagnostic clarity if supported by history.15 
An evaluation of the ear, nose, throat, and 
dental health, alongside a medical systems 
review, is also warranted.10,13 The presence 
of seizures in patients with autism spectrum 
disorder, which has an estimated prevalence 
of 7% to 46%, is particularly significant, 
because many anticonvulsant medications 
such as levetiracetam and clobazam can also 
adversely affect behavior.16,17 

Sleep
Sleep disorders are common in autism spec-
trum disorder: the estimated prevalence 
is 50% to 80%.18 An association between 
sleep problems and aggression in autism 
spectrum disorder has been described.19 
A comprehensive evaluation of sleep, in-
cluding identification of issues related to 
sleep initiation, maintenance, and nighttime 
awakenings, is suggested. This should in-
clude a review of common causes of night-
time awakenings, such as poor sleep habits, 
primary sleep disorders (e.g., parasomnias, 
obstructive sleep apnea, restless legs syn-
drome), comorbid medical conditions (e.g., 
seizures, gastroesophageal reflux disease, 
enuresis), and psychiatric disorders (e.g., 
anxiety, mood disorders), which may war-
rant further subspecialist involvement.13,20 

In managing sleep disorders in patients 
with autism spectrum disorder, current 
recommendations focus on education and 
implementation of sleep hygiene and be-
havioral measures as first-line treatment; 
several resources are available to support 
this approach.20,21 Consideration of using 
melatonin (starting dose 1 mg at bedtime, 
with a maximum of 10 mg at bedtime) can 
be made as a second-line recommendation 
if sleep hygiene and behavioral measures are 

The algorithm highlights 
the multifactorial 

contributors to irritability 
and aggression in 
autism spectrum 

disorder and reserves 
the use of antipsychotic 

medication for managing 
the most severe and 

refractory cases.



293BC MediCal Journal vol. 65 no. 8 | october 2023 293

Ooi A, Banno B, McFee K, Elbe D, Friedlander R CliniCal

FIGURE. Algorithm for assessing and managing irritability and aggression in children and adolescents with autism spectrum disorder (ASD). 
RCT = randomized controlled trial.
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unsuccessful; a meta-analysis demonstrated 
increased sleep duration and reduced sleep 
onset latency but no effect on nighttime 
awakenings.22 Third-line treatments may 
include the use of clonidine, risperidone, 
or trazodone due to their sedative side ef-
fects. Nevertheless, given that there are 
limited robust data drawn primarily from 
open-label and observational studies, these 
medications should be used cautiously.23,24 

Behavioral, psychosocial, 
environmental, and 
developmental factors 
In addition to a history of the behavior it-
self [Box 1], it is pertinent to explore such 
behaviors within their broader psychosocial, 
environmental, and developmental context 
when evaluating for irritability and aggres-
sion [Box 2]. In considering psychosocial 
factors, exploration into parent/caregiver 
strategies to manage the behavior (such 
as the ability to consistently implement a 
routine and the need for front-loading—i.e., 
preparation for changes ahead of time), their 
capacity, and adequacy of supports should 
also be addressed. Stressful events such as 
bullying and abuse should also be consid-
ered, given their increased risks compared 
with the general pediatric population.25,26 
Developmental factors may include the 
need for an efficient and effective means 
of functional communication (e.g., spe-
cific communication strategies such as a 
picture exchange communication system 
or augmentative communication devices), 
given that behaviors may arise because of 
frustration resulting from the inability to 
communicate needs.27 Play skills, the abil-
ity to self- or emotionally regulate, and the 
ability to wait are additional developmental 
factors that warrant attention [Box 2]. Sev-
eral general preventive and environmental 
strategies can also be considered to aid as-
pects of behavioral management [Box 3]. 

Psychiatric comorbidities 
A significant number of children and ado-
lescents with autism spectrum disorder have 
at least one identifiable psychiatric comor-
bidity, which evidence suggests is linked to 

irritability and maladaptive behaviors. The 
Diagnostic and Statistical Manual for Men-
tal Disorders, fifth edition (DSM-5-TR), 
reports rates of psychiatric comorbidity in 
autism spectrum disorder as approximately 
70%, including attention deficit hyperactiv-
ity disorder, anxiety disorders, mood disor-
ders, and obsessive-compulsive disorder.2 
This suggests that psychiatric comorbidity 
is usually present in clinical populations and 
highlights the importance of looking for 
potentially modifiable psychiatric pathology 
in patients with autism spectrum disorder 
who present with irritability and aggression. 

Diagnostic evaluation and management 
of comorbid psychiatric conditions. Psy-
chiatric comorbidities in autism spectrum 
disorder can be challenging to recognize 
and diagnose, particularly in the context 
of cognitive, language, or communication 
impairments and inherent difficulties in re-
porting emotional states. This subsequently 
necessitates reliance on parent/caregiver 
reports and clinician observations and is 
compounded by a lack of standardized tools 
for making psychiatric diagnoses in popula-
tions with autism spectrum disorder. Addi-
tional challenges can arise due to diagnostic 
overshadowing, whereby emotional and be-
havioral symptoms are frequently attributed 
to autism spectrum disorder itself—for ex-
ample, when distinguishing overlapping 
symptoms such as social anxiety and social 
deficits or obsessive-compulsive disorder 
and repetitive stereotypical behaviors.28 

Several strategies can be used in differ-
entiating diagnostic dilemmas and symp-
tom overlap. A comprehensive history 
from multiple perspectives is paramount, 

including the child, where possible, the par-
ents/caregivers, and other key individuals, 
such as teachers. Emphasis should be placed 
on elucidating baseline behaviors and how 
current behaviors differ from baseline in 
relation to the child’s level of function-
ing and their psychosocial, environmental, 
and developmental context [Boxes 1 and 2]. 
Particular attention to the history of the 
behavior itself, including the age of onset 
and variation in symptoms over time, is 
pertinent. For example, a 7-year-old boy 
with autism spectrum disorder who pres-
ents with a 1-month history of behavioral 
escalations in the morning before going to 
school in a new school environment, despite 
significant transition planning, may suggest 
an evolving anxiety disorder rather than 
symptoms attributed to autistic rigidity. 
Similarly, a 14-year-old boy with autism 
spectrum disorder and previous repetitive 
behaviors who presents with a 3-month 
history of increasing time spent per day 
performing new ritualistic and repetitive 
behaviors, and becoming aggressive when-
ever he is unable to perform such rituals, 
may suggest evolving obsessive-compulsive 
disorder. The examination should also in-
clude general observations and a mental 
status examination, ideally within a familiar 
environment, to watch for behaviors that 
may help provide diagnostic clarity. This 
may include observations of a child’s ability 
to sit still, their reported mood or observed 
affect, and their speech. 

Given the paucity of randomized con-
trolled trials published to date that have 
reviewed psychotropic medications to treat 
comorbid psychiatric conditions in popula-
tions with autism spectrum disorder, guide-
lines and reviews have suggested adapting 
treatments based on evidence from the gen-
eral pediatric population for treating psy-
chiatric comorbidities in autism spectrum 
disorder.10,13 Careful attention should be 
paid to monitoring for side effects when-
ever psychiatric medication is prescribed.13,29 
Psychiatric medication may also cause ir-
ritability or maladaptive behaviors, such as 
akathisia, with antipsychotic treatment and 
activation with antidepressant treatment. 

A significant number of 
children and adolescents 

with autism spectrum 
disorder have at 

least one identifiable 
psychiatric comorbidity.
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What is the behavior and what is the context in which it  
occurs, what function might the behavior serve, or what is 
behind the behavior?

1. Tell me about the behavior that concerns you.

2. What does it look like, including topography, intensity, 
frequency, duration, and time trends (increasing, decreasing, 
or stable)?

3. What is the context in which the behavior occurs? Is there 
a predictable trigger (antecedents)? Things that make the 
behavior better/worse?
a. External setting events that might be related (e.g., home/

school/community, specific activities, following specific 
instructions/demands, with specific people, time of day)?

b. Internal factors that might be related (e.g., mood, fatigue, 
hunger, boredom, frustration, pain, sensory aversions/
seeking)?

4. What happens after the behavior (consequences)?
a. Does the behavior lead to avoidance or delay of a 

nonpreferred activity (i.e., escape motivated)?

b. Does the child gain access to something desirable 
(motivated by attention, either positive or negative; 
access to a preferred item or activity)?

5. What are the child’s baseline behaviors? Does the behavior 
represent an escalation of baseline behaviors or an onset of 
new behaviors (if the latter, how is this different)?

What can we do to provide increased support and prevent 
challenging behavior from occurring?
1. Is there a clear and predictable schedule that is displayed 

and referenced daily?

2. Is there sufficient structure and routine, minimizing the 
amount of stressful transitions?

3. Is there front-loading prior to activities and transitions (e.g., 
what is going to happen next, expectations for behavior and 
rewards/consequences)?

4. Is time externalized through the use of visual schedules and 
visual timers?

5. Are behavioral expectations made clear prior to activities 
and new contexts?

6. Are behavioral expectations realistic and developmentally 
appropriate? Do demands exceed skill/ability level (self-help, 
academics)?

7. Are expectations for behavior consistent across caregivers 
and settings?

8. Does the child have sufficient access to enjoyable/preferred 
activities throughout the day?

9. Is the child provided with choice throughout the day?

10. Are difficult/nonpreferred tasks interspersed with easy/
preferred tasks?

11. Are appropriate/replacement behaviors rewarded quickly 
and consistently?

12. Have known sensory triggers been addressed (e.g., loud 
noises, tactile aversions)? Or has a similar sensory experience 
been created through an enriched environment (e.g., oral 
stimulation with appropriate oral motor toys)?

BOX 1. Behavioral history. BOX 2. Behavioral, psychosocial, environmental, and developmental factors.

BOX 3. General environmental/preventive strategies.

Behavioral, psychosocial, and environmental factors

1. Parents/caregivers
a. What strategies have been useful in managing behavior? What has not 

worked thus far?

b. How successful have you been in altering the environment to avoid 
known triggers?

c. Have rewards and incentives been tried?
i. Does the child like the reward?
ii. Is the reward tied specifically to the target behavior, or can the child 

access the reward in other situations?
iii. Has the reward been used consistently?

d. Are the parents/caregivers burned-out? Do they have access to 
sufficient respite services/other supports (e.g., extended family, support 
workers, church, professional support)?

e. Is there parental/caregiver mental illness that needs to be addressed?

2. Other systems/supports
a. Have stressful events, including bullying and abuse, been dealt with?

b. Is a behavior consultant involved? If yes, does the behavioral approach 
target the child’s current challenging behaviors? Has the behavioral 
approach been changed or modified in the past year to adapt to the 
child’s ongoing behavioral challenges?

Developmental factors and skill acquisition
What skill areas need to be addressed to help meet the needs of the child and 
make the challenging behavior redundant?

1. Do the parents/caregivers have a realistic understanding of the child’s 
developmental level and trajectory (e.g., level of support child will likely 
require, expectations consistent with child’s ability level)?

2. Communication
a. Does your child use an alternative/augmentative communication 

system?

b. If yes, where do they use it (school, home, community)?

c. If yes, can they use it independently (initiate without prompting/help)?

d. If yes, do you find it useful?

e. How does your child indicate:
i. That they want something (food item, activity, person).
ii. That they want a break or want to stop an activity.
iii. Choice (among multiple items).
iv. Yes/No.

3. Play
a. What does your child like to do when given free time? Do they have 

preferred activities?

b. Can your child play on their own? For how long?

c. Can your child play with other children without support?

4. Self-regulation/emotion regulation
a. How does your child let you know that they are upset (e.g., with words 

like “I’m angry,” with behavior, by running away, by crying)?

b. How does your child self-soothe?

c. Are there strategies that help your child calm down when upset?

5. Wait
a. Can your child wait to obtain/delay obtaining an item or activity?

b. Are there strategies that help your child wait (e.g., a visual timer, 
distraction using an alternative activity, visual schedule indicating when 
they will access the item/activity, use of “when/then” instructions)?

Ooi A, Banno B, McFee K, Elbe D, Friedlander R CliniCal
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Attention deficit hyperactivity disorder. 
The DSM-5-TR permits the diagnosis 
of comorbid attention deficit hyperactiv-
ity disorder in autism spectrum disorder.2 
Nevertheless, several challenges can exist in 
the diagnostic process for attention deficit 
hyperactivity disorder in the context of au-
tism spectrum disorder, including the need 
to consider cognitive and developmental 
levels and the similarities in behavioral 
phenotypes to other common comorbid 
conditions such as anxiety.13 For example, a 
10-year-old boy with an intellectual disabil-
ity who is given tasks beyond his cognitive 
level without educational support and ad-
aptations may present with behaviors such 
as inattention, hyperactivity, and aggression. 
Management in such instances should first 
be centred on psychoeducation and initia-
tion of supports and accommodations rather 
than pharmacological therapy for attention 
deficit hyperactivity disorder. 

Guidelines are available for the evalu-
ation and pharmacotherapy of attention 
deficit hyperactivity disorder symptoms in 
autism spectrum disorder.30,31 The use of 
methylphenidate in populations with au-
tism spectrum disorder has been explored 
in several randomized controlled trials; a 
meta-analysis noted it to be efficacious on 
the symptomatology of attention deficit 
hyperactivity disorder.32 Two randomized 
controlled trials have supported the use of 
atomoxetine in populations with autism 
spectrum disorder.33,34 Although Canadi-
an manufacturer labeling advises against 
opening atomoxetine capsules, a formula for 
compounded atomoxetine suspension for 
children who are unable to swallow atomox-
etine capsules has been published, and spe-
cialty compounding pharmacies may have 
other proprietary recipes available.35 A ran-
domized controlled trial showed guanfacine 
extended-release to be safe and effective for 
the reduction of hyperactivity, impulsivity, 
and distractibility symptoms in the autism 
spectrum disorder population, although use 
of this formulation requires the child to be 
able to swallow tablets whole.36 Although 
limited evidence exists, our clinical expe-
riences suggest that the use of clonidine 

immediate-release in a carefully titrated 
manner is a useful adjunct or alternative and 
can be considered in cases where guanfa-
cine extended-release tablets may not be an 
option.37 An immediate-release guanfacine 
formulation is not available in Canada. Sev-
eral randomized controlled trials support 
the efficacy of risperidone and aripiprazole 

on hyperactivity and impulsivity; neverthe-
less, these study populations were selected 
for irritability, and attention deficit hyper-
activity disorder symptoms were not the 
primary outcomes for the studies.38-40 It 
is our clinical experience that treatment 
for attention deficit hyperactivity disorder 
should also be revisited if it is identified as 
a contributor to irritability and aggression 
following initiation of risperidone or ar-
ipiprazole because these medications may 
ameliorate stimulant-induced dysregulation, 
and subsequent improvements in behavior 
can sometimes be observed in such cases, 
which will eventually permit weaning of 
the antipsychotic [Figure]. 

Anxiety disorders. Anxiety disorders are 
highly comorbid with autism spectrum dis-
order. Clinical recommendations on assess-
ing anxiety in pediatric populations with 
autism spectrum disorder have been pub-
lished.41 The complexity of delineating core 
autism spectrum disorder symptoms from 
those of anxiety has been recognized. For 

example, repetitive behaviors that improve 
with front-loading and transition planning 
may suggest an autism spectrum disorder 
phenotype, compared with repetitive behav-
iors associated with anxiety that continue 
to escalate despite using such an approach. 

Several open trials and randomized con-
trolled trials have used cognitive-behavioral 
therapy for anxiety in youth with high-
functioning autism spectrum disorder, and 
a recent meta-analysis found a moderate 
treatment effect size for that therapy.42,43 To 
our knowledge, no randomized controlled 
trials have examined the use of pharmaco-
therapy for anxiety disorders in children 
and adolescents with autism spectrum dis-
order. Nevertheless, current guideline rec-
ommendations centre on psychoeducation, 
modified cognitive-behavioral therapy, and 
pharmacological agents such as selective se-
rotonin reuptake inhibitors used in anxiety 
in neurotypical populations.41 

Mood disorders. Current guidelines drawn 
from the general pediatric population sug-
gest screening for depression in patients 
older than 12 years of age.44 While symp-
toms of depressed mood and guilt are fre-
quently cited in neurotypical populations 
with depression, challenges in expressing 
complex emotions in patients with autism 
spectrum disorder often necessitate reli-
ance on parent/caregiver reports or observed 
behaviors by others.45 Symptoms of social 
withdrawal and a flattened affect that can 
present in autism spectrum disorder can 
often be confused with symptoms of depres-
sion, thereby necessitating a comprehensive 
history in relation to the time course and the 
nature of other core symptoms of a mood 
disorder, such as anhedonia or sleep or ap-
petite disturbances. Specifically, in nonver-
bal populations, less-typical presentations of 
depression in autism spectrum disorder may 
be observed, including increased irritabil-
ity, aggression, self-injury, crying, repetitive 
behaviors, a sad or miserable facial appear-
ance, or regressive behavior.45,46 

In terms of treatment options, a recent 
systematic review highlighted the pau-
city of data in evaluating the efficacy of 

Current guideline 
recommendations centre 

on psychoeducation, 
modified cognitive-
behavioral therapy, 

and pharmacological 
agents such as selective 

serotonin reuptake 
inhibitors used in 

anxiety in neurotypical 
populations.

CliniCal Evaluating and managing irritability and aggression in children and adolescents with autism spectrum disorder: An algorithm 



297BC MediCal Journal vol. 65 no. 8 | october 2023 297

psychosocial interventions and pharma-
cological therapy in populations with de-
pression and autism spectrum disorder.47 
Nevertheless, current expert opinion and 
recommendations centre on supportive 
therapy, cognitive-behavioral therapy, and 
pharmacological therapy with selective se-
rotonin reuptake inhibitors based on general 
pediatric population data.13 

Obsessive-compulsive disorder. Comorbid 
obsessive-compulsive disorder should also 
be considered in individuals with autism 
spectrum disorder who present with an 
escalation of restricted and repetitive be-
haviors or the development of new-onset 
ritualistic behaviors after the preschool pe-
riod, given its potential for treatment. By 
definition, obsessive-compulsive disorder 
involves obsessions (recurrent, unwanted, 
and intrusive thoughts or urges) that are 
usually followed by compulsions (behaviors 
that are performed to ameliorate the anxiety 
arising from an obsession).48 Difficulties in 
language skills may add to the complexity of 
obtaining an obsessive-compulsive disorder 
diagnosis. In contrast to the stereotyped, 
restricted, and repetitive behaviors seen in 
autism spectrum disorder, which are often 
pleasurable to the individual, compulsions 
in obsessive-compulsive disorder are often 
egodystonic and perceived as distressing or 
anxiety-provoking. Qualitatively, in evaluat-
ing the nature of the repetitive behaviors to 
help distinguish both diagnoses, checking, 
excessive cleaning, and repetitive behaviors 
to protect against harm have been deter-
mined to be more common in neurotypical 
children with obsessive-compulsive disorder 
and relatively uncommon in populations 
with autism spectrum disorder.49

Treatment approaches include 
cognitive-behavioral therapy (including 
exposure/response prevention), which 
has been shown to be efficacious for 
obsessive-compulsive disorder in youth 
with autism spectrum disorder, although 
an adapted program may be required de-
pending on the individual’s language and 
cognition level.50 Empiric treatment of 
obsessive-compulsive disorder based on 

evidence in the general pediatric popula-
tion is recommended, given the paucity of 
literature on this topic. One randomized 
controlled trial showed significantly greater 
reductions in obsessive-compulsive disorder 
symptoms and repetitive behaviors with the 
use of fluoxetine compared with placebo 
in children with autism spectrum disor-
der and comorbid obsessive-compulsive 
disorder, while a systematic review that 
evaluated pharmacological therapies for 
obsessive-compulsive disorder in popula-
tions with autism spectrum disorder sug-
gested that fluvoxamine and risperidone 
were likely efficacious.51,52

Treatment of irritability 
and aggression

Behavioral and psychosocial interventions. 
There is a considerable body of literature 
on the assessment and intervention of 
challenging behavior based on the prin-
ciples of learning and behavioral theory.53,54 
Several modalities of intervention have 
been proposed, including applied behav-
ior analytic interventions, developmental 
relationship-focused interventions, natu-
ralistic developmental behavioral interven-
tions, and parent-mediated training.13 We 
discuss applied behavior analytic theory, 
which most evidence-based treatment mod-
els are based on. 

According to this theory, all behavior 
serves a function.55 The function can be 
analyzed by operationalizing the behav-
ior in question (e.g., hitting the table with 
an open hand) and gaining clarification of 
the antecedents and consequences of the 
behavior. Antecedents refer to factors that 
influence the behavior in advance, including 
environmental factors (e.g., specific people, 
activities, setting, time of day, specific in-
structions/demands) and internal variables 
(e.g., boredom, stress, anxiety, pain, hunger, 
fatigue, sensory experiences). Consequences 
broadly refer to outcomes that follow the 
behavior (e.g., access to desired items or 
social attention, escape from the situation). 

Understanding the antecedent-behavior- 
consequence relationship (e.g., the caregiver 
instructs the child to clean up their toys, the 

child hits the table with an open hand, and 
the caregiver says, “Okay, you have 10 more 
minutes”) can help elucidate the particu-
lar function(s) of behavior. Behavior often 
serves one of four functions: (1) to obtain 
social attention, (2) to obtain access to de-
sirable items or activities, (3) to avoid or es-
cape an undesirable demand or situation, or 
(4) to obtain sensory stimulation.56,57 There 
are several direct and indirect assessment 
methods, including experimental functional 
analysis, for gathering information on the 
function of behavior and contingencies sur-
rounding the behavior [Boxes 1 and 2].58,59 
A referral to a board-certified behavior ana-
lyst may be warranted to better understand 
the function of behavior and support related 
intervention plans.

The intervention plan should always 
target the function of behavior. When in-
tervention plans do not adequately address 
function, challenging behavior is likely to 
continue or be replaced with new behavior. 
For example, a child with autism spectrum 
disorder who responds with aggression due 
to frustration at being unable to communi-
cate demands is unlikely to improve with 
an intervention plan that teaches social 
skills until a consistent plan is developed 
to address the child’s communication needs. 
Similarly, if escape from an activity does 
not occur when the child flips the table, 
they may attempt aggression toward others. 

Based on applied behavior analytic 
theory, a well-designed intervention plan 
targets problem behavior by manipulating 
the antecedent and consequent variables 
that strengthen or weaken the behavior. 
Three categories of behavioral interven-
tions are often used: (1) prevent: manipu-
late antecedent and environmental variables 
(e.g., identify triggers and prevent the be-
havior from occurring), (2) teach: use in-
structional strategies focused on teaching 
skills and behaviors that serve as effective 
replacements for the challenging behavior 
(e.g., asking for help, asking for a break, 
requesting play time), and (3) reinforce: 
adjust the consequences with an emphasis 
on positive reinforcement of more appro-
priate behaviors.53,60 
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Antecedent-based strategies often in-
clude altering or eliminating the demand 
that triggers the behavior altogether or 
temporarily, enriching the environment to 
make it more engaging, providing a simi-
lar sensory experience, and reducing over-
all stress levels. For example, boredom is a 
commonly observed contributing factor to 
behavioral escalations. Instructional strate-
gies that focus on addressing skill deficits 
that commonly contribute to challenging 
behavior, such as a lack of communication, 
play, and independent life skills, would be 
beneficial [Boxes 2 and 3]. There is strong 
evidence of the relationship between chal-
lenging behavior and poor communica-
tion skills.61,62 Even when an alternative, 
augmentative communication strategy is 
in place, further clarification is warranted 
to determine its effectiveness. 

There are two broad categories of 
consequence-based interventions. First, 
reinforcement-based interventions en-
courage desirable behavior by providing 
attention, access, escape, and rewards for 
more appropriate replacement behaviors 
or physically incompatible behaviors (e.g., 
hands on lap versus hitting others). In such 
scenarios, it is imperative that the replace-
ment behavior is rewarded more quickly and 
consistently than the challenging behavior 
(e.g., if the child asks for a break during a 
challenging activity, they are given a break 
immediately versus engaging in aggres-
sive behavior). Second, extinction-based 
interventions include planned ignoring or 
withdrawal of a reinforcer following the 
challenging behavior (e.g., a parent/caregiv-
er selectively ignores repetitive questioning 
if the function of the behavior is thought 
to be social attention).59 

Medications for irritability 
and aggression
Numerous medication trials that have ex-
amined potential agents for treating irri-
tability and aggression in autism spectrum 
disorder have been published, including 
recent meta-analyses and a systematic re-
view.11,63,64 We review commonly used medi-
cations, which can be considered alongside 

general prescribing principles [Box 4]. Rec-
ommendations for pharmacologic man-
agement of acute agitation in children and 
youth have been published in BC but are 
beyond the scope of this article.65 

Risperidone and aripiprazole. The effica-
cy of risperidone in improving irritability  
has been demonstrated in several short- 
term, randomized, placebo-controlled tri-
als.38,39,66-68 Intermediate-term follow-up 
studies have suggested sustained gains 
with ongoing risperidone treatment over 
a 6-month period and an increased risk 
of relapse when switched to placebo un-
der blinded conditions.69,70 Longer-term 
data under blinded conditions are lacking, 
although a naturalistic follow-up study 
with a mean follow-up of 21 months sug-
gested there were sustained benefits.71 A 
meta-analysis showed a large effect size 
(d = 0.9) and a number needed to treat of 
two patients for risperidone with typical 
doses (1–2 mg/day) over the short term 
(4–8 weeks).11

The efficacy of aripiprazole has also been 
demonstrated in randomized controlled tri-
als, and a subsequent meta-analysis demon-
strated improvements in Aberrant Behavior 
Checklist – Irritability Subscale (ABC-I) 
scores compared with placebo.72-74 A main-
tenance study performed on patients 6 to 17 
years of age who had autism spectrum disor-
der and responded to aripiprazole treatment 
over 16 weeks failed to show statistically 

significant differences in time to relapse 
for placebo or aripiprazole, although a post 
hoc analysis suggested a number needed to 
treat of six patients to prevent one relapse.75 

A double-blind randomized trial that 
compared risperidone and aripiprazole over 
8 weeks in 59 children and adolescents with 
autism spectrum disorder indicated that 
both interventions resulted in significant 
improvements in the primary outcome mea-
sure of change in ABC-I scores, and safety 
and efficacy were not significantly different 
among treatment arms.76 A further trial in 
2019 that compared risperidone and ar-
ipiprazole demonstrated improvement in 
ABC-I subscale scores, with statistically 
significant improvement greatest in the ris-
peridone compared with the aripiprazole 
group at 3 and 6 weeks.77 

Adverse effects with risperidone in-
cluded somnolence, increased appetite, 
weight gain, hyperprolactinemia, and enure-
sis.38,39,69-71 Only one study evaluated meta-
bolic parameters beyond weight: increases 
in insulin levels and insulin resistance were 
associated with risperidone treatment in 
the short term, although at 6 months, an 
open-label follow-up study showed no 
change in these parameters but an increase 
in triglycerides.68,70 Variable rates of extra-
pyramidal side effects are reported (mostly 
akathisia), with rates as high as 16%.68 

Adverse effects of aripiprazole include 
sedation, weight gain, vomiting, increased 
appetite, akathisia, nasopharyngitis, and 

1. Obtain informed consent.

2. Identify specific target(s) of treatment (e.g., irritability, aggression, anxiety, mood).

3. Use an objective measure/tool to monitor treatment (e.g., Likert scale, rating scale).

4. Start medications at a low dose; use the lowest effective dose.

5. Make one change at a time, and consider a wider context during which changes are made (e.g., 
environmental triggers or significant life transitions happening at the same time, which may 
contribute to behavioral escalations).

6. Discontinue treatments that are ineffective.

7. Monitor closely for side effects, using guidelines where applicable (e.g., Canadian Alliance for 
Monitoring Effectiveness and Safety of Antipsychotics in Children).

8. Avoid polypharmacy as much as possible.

9. Consider treatment discontinuation or reduction in dose after 6–12 months.

BOX 4. General prescribing principles.
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upper respiratory tract infections.40,72,73,75,78 
Changes in QTc interval appear to be mini-
mal, and prolactin levels appear to be either 
unchanged or possibly reduced with treat-
ment.72,73,79 Results on changes to metabolic 
parameters in the longer term are incon-
clusive.40,75,77 Extrapyramidal side effects 
are reported at rates of 14% to 23%.40,72,73,75

The Canadian Alliance for Monitoring 
Effectiveness and Safety of Antipsychotics 
in Children has published guidelines and 
practice recommendations for monitoring 
antipsychotic use in children.80 They include 
suggested physical examination procedures 
and laboratory testing as part of routine 
monitoring, which we generally advocate 
to be completed in this population and 
coordinated opportunistically with other 
procedures (e.g., dental examinations) that 
require sedation, if necessary.

Other antipsychotics. The use of other 
antipsychotics for managing irritability 
and aggression in autism spectrum disor-
der has also been explored. A randomized 
controlled trial (n = 150) of the atypical 
antipsychotic lurasidone failed to show a 
significant difference compared with pla-
cebo in the short-term treatment of irri-
tability in children with autism spectrum 
disorder.81 A small pilot randomized con-
trolled trial examined the use of olanzapine 
in 11 children and adolescents with autism 
spectrum disorder over 8 weeks and showed 
statistically significant improvement over 
placebo on the Clinical Global Impression –  
Improvement scale but not on other ir-
ritability or aggression scales, and patients 
in the olanzapine treatment group demon-
strated significant weight gain.82 Another 
randomized controlled trial compared ris-
peridone with haloperidol in 30 children 
and adolescents with autism spectrum dis-
order over 12 weeks; both interventions 
demonstrated a significant reduction in 
Aberrant Behavior Checklist (ABC) to-
tal scores (subscales not reported), risperi-
done showed numerically greater reductions 
than haloperidol, and haloperidol showed a 
significant increase in extrapyramidal side 
effects.83 Although several published case 

reports, case series, and open-label trials 
have examined the use of other typical and 
atypical antipsychotics in this patient popu-
lation, to our knowledge, no other random-
ized controlled trials have been published. 

Anticonvulsants. Two randomized con-
trolled trials examined the use of sodium 
valproate for treating irritability and ag-
gression in autism spectrum disorder but 
showed inconsistent results. One study 
compared the use of sodium valproate 
with placebo over 9 weeks in 30 children 
and adolescents (6 to 20 years of age) with 
any pervasive developmental disorder who 
were selected for aggression; there was no 
statistically significant improvement com-
pared with placebo in primary (ABC-I) 
outcomes.84 The other study examined the 
use of valproate over 12 weeks in 27 chil-
dren and adolescents (5 to 17 years of age) 
with autism spectrum disorder who were 
selected for irritability and aggression; there 
were significant improvements of a moder-
ate effect size on ABC-I scores, with 63% 
of the valproate patients deemed responders 
compared with 9% in the placebo group.85

A small randomized controlled trial in 
28 children with autism spectrum disor-
der that examined the use of lamotrigine 
for a wide range of symptoms showed no 
significant effects on any of the outcome 
measures, including ABC score.86 Another 
small randomized controlled trial in 20 pa-
tients with autism spectrum disorder that 
examined the use of levetiracetam for be-
havioral problems showed no significant 
effects on outcome measures.87 

Novel approaches and augmentation stud-
ies. A small randomized controlled trial 
of clonidine and two randomized con-
trolled trials of the glutamatergic agent 
N-acetylcysteine in children demonstrat-
ed a modest reduction in ABC-I scores 
compared with placebo.37,88,89 Several other 
small randomized controlled trials that ex-
amined alternative agents such as buspirone 
for the management of irritability associ-
ated with autism spectrum disorder have 
been published; however, methodological 

challenges limit interpretation, which is 
beyond the scope of this article.90 There have 
also been case reports that have suggested 
possible efficacy of clozapine and naltrex-
one in treating the most severe aggression 
in the population of patients with autism 
spectrum disorder who are refractory to 
other medications.91,92

Conclusions
The presentation of irritability and aggres-
sion in individuals with autism spectrum 
disorder is common and warrants a multi-
modal, systematic, and comprehensive ap-
proach in delineating the drivers for such 
behaviors. It is important to recognize that 
the drivers can be multifactorial, which war-
rants addressing them in a stepwise manner 
or in parallel. We present our algorithm 
with a focus on psychiatric comorbidities, 
as well as a review of recent literature to 
guide decision making and management 
in this population. n
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