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Abstract

Background The prevalence of autism spectrum disorder (ASD) has surged, with an estimated 1 in 36 eight-year-
olds in the United States meeting criteria for ASD in 2020. Autistic individuals face elevated rates of co-occurring
medical, psychiatric, and behavioral conditions compared to non-autistic individuals. The rising ASD-patient demand
is increasingly outpacing the capacity of ASD-specialty clinics, resulting in urgent need for autism-competent provid-
ers in general practice settings. This work aims to empower healthcare providers, especially primary care providers
(PCPs), with guidelines for the recognition and safe pharmacologic management of common co-occurring psychiatric
and behavioral conditions in ASD.

Methods Lurie Center for Autism medical providers, who have extensive experience in ASD care, delineated
approaches for recognition and pharmacological treatment of sleep disturbances, attention-deficit/hyperactivity dis-
order (ADHD), anxiety, depression, and irritability tailored to ASD patients. Pharmacological guidelines were iteratively
refined until consensus was reached. Treatment differences relative to standard of care (SOC) of non-autistic individu-
als are noted. Key literature and clinical trial results were reviewed to supplement clinical experience.

Results The pharmacological treatment pathways reflect how appropriate medication options for ASD patients
can depend on many factors unique to the patient and can differ from established non-autistic SOC. Key takeaways
include: For sleep disturbances in ASD, initial strategies align with non-autistic SOC, emphasizing sleep hygiene

and melatonin use. First-line recommendations for treating ADHD, anxiety, and depression in ASD differ from non-
autistic SOC; a,-adrenergic agonists are more suitable than stimulants for some ASD-ADHD patients, buspirone

and mirtazapine are preferred to selective serotonin reuptake inhibitors (SSRIs) for anxiety, and duloxetine, mirtazap-
ine, bupropion, and vortioxetine are recommended ahead of SSRIs for depression. Addressing irritability in ASD
requires interdisciplinary evaluation of contributing factors, and guanfacine, risperidone, or aripiprazole may be
appropriate, depending on severity.

Conclusions Recognition and treatment of co-occurring psychiatric and behavioral conditions in autistic patients
must account for differences in clinical presentation and medication effectiveness and tolerability. Drawing on evi-
dence-based clinical insights, these guidelines seek to support PCPs in making informed decisions when prescribing
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medications for ASD patients with co-occurring psychiatric and behavioral conditions, ultimately enhancing access

to timely, comprehensive care for all individuals with ASD.

Keywords Autism, Psychopharmacology, Autism-competent care, Guidelines, Primary care, Sleep, ADHD, Anxiety,

Depression, Irritability

Background

The escalating prevalence of autism spectrum disorder
(ASD) in recent years [1-4] has created an urgent need
for additional medical providers capable of delivering
autism-competent care [5-7]. While the call for more
medical providers could be justified across medical spe-
cialties, nowhere is the need greater than in managing
co-occurring neuropsychiatric conditions [8—10]. Indi-
viduals with ASD have a high prevalence of co-occur-
ring neuropsychiatric conditions, with attention-deficit/
hyperactivity disorder (ADHD), depression, and anxi-
ety disorders being among the most common [11]. Left
untreated, these co-occuring conditions can have det-
rimental and potentially catastrophic impacts on ASD
individuals and their families, such as decreased quality
of life and increased stress, hindered educational and
employment opportunities and increased risk of suici-
dality [12—-21]. While in some cases, the standard of care
(SOC) for managing these conditions in an individual
with ASD is comparable to the SOC for a non-autistic
individual, treatment paths can differ significantly due to
complex medical and behavioral profiles and differences
in medication efficacy and tolerability [22]. Currently,
only two drugs have been approved by the United States
(U.S.) Food and Drug Administration (FDA) for use in
the ASD population: risperidone [23] and aripiprazole
[24]. Both drugs are approved for the treatment of irrita-
bility in children and adolescents with ASD. Aside from
these two exceptions, psychopharmacological treatments
for ASD individuals are prescribed off-label. Navigating
this treatment landscape can be challenging and time-
consuming for providers who have not received specific
training in ASD medical care but who nonetheless find
themselves with ASD patients amidst the rising need.

In a 2023 study, Hamp and colleagues collected struc-
tured interview data from 28 primary care providers
(PCPs), and one major theme that emerged was uncer-
tainty among providers with regard to treatment and
long-term management in autism care [25]. Another
theme of note was a lack of knowledge and general
confusion about how systems of care work for patients
with ASD, such as navigating the autism evaluation
referral network and insurance considerations [25].
In similar interviews with pediatricians and parents
from 2016, Levy and colleagues reported ambiguity
about the pediatrician’s role in ASD management and

that pediatricians feel that they lack specific knowl-
edge about diagnosis and treatment [26]. In a 2019
study, medical students and pediatric trainees reported
knowledge gaps and discomfort regarding providing
basic care to sick children with ASD and expressed a
need for increased education and training [27]. These
themes are present in healthcare systems outside of
the U.S. as well. A 2017 study of 304 general practi-
tioners in the United Kingdom found that nearly 40%
had never received formal training in ASD and found a
widespread lack of confidence in identifying and man-
aging ASD patients [28]. Relatedly, parents of children
with ASD generally do not expect recommendations
regarding ASD treatment from their PCP and consist-
ently report that accessible, ASD-specific care is lim-
ited [29, 30]. Parents rated their PCP’s ability to care for
their children’s ASD-specific needs as “not good” [29].
Due to the significant increase in the prevalence of
ASD, more and more ASD patients are presenting to
the PCP with interfering neuropsychiatric symptoms
and medical comorbidities. There are not enough ASD
specialty clinics to provide satisfactory care for this
growing population. This is not a gap that can be filled
by psychiatry alone. In a healthcare system where the
demand across specialized fields is vastly outpacing
the capacity of specialty clinics, the healthcare model
must adapt strategically, collaboratively, and creatively
to meet the growing care needs of the population. One
strategy that begins to bridge this gap in care is to lev-
erage the wealth of knowledge of ASD specialists to
provide greater guidance, enabling PCPs to adeptly
evaluate and treat mClick or tap here to enter text.ore
common medical needs of ASD patients. We believe
it is important that PCPs be supported to embrace
the opportunity of providing first-line care for the
neuropsychiatric and medical comorbidities of their
patients with ASD. There are risks involved when non-
specialists provide care to individuals with ASD when
those providers are not adequately informed to provide
quality care. In our opinion, the risk/benefit ratio favors
educating general practitioners to provide autism-
competent care, as early diagnosis and treatment of
presenting interfering neuropsychiatric symptoms will
help mitigate the progression of disease and impact
the patients’ and families’ quality of life and long-term
outcomes. While acknowledging the risks involved,
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empowering general practitioners with ASD exper-
tise represents a pragmatic approach to addressing the
pressing need for comprehensive ASD care within the
existing healthcare landscape.

Similar treatment guidelines published to date are
either now outdated or offer guidance on one co-occur-
ring condition but may not serve as a reference across
multiple symptom domains, present which drugs may be
used in ASD without walking through the nuanced deci-
sion-making process of choosing and prescribing a drug
to match the unique needs of individual patients, or do
not specifically discuss the ASD landscape and health-
care system in the U.S. [31-34]. In contrast, we aim to
provide a prescribing framework that is up to date, rel-
evant across common symptom domains and appropri-
ately nuanced and practical for general practitioners in
the U.S. who may be providing care to patients with ASD.

Here, we propose pharmacological treatment guide-
lines for co-occuring psychiatric and behavioral symp-
toms in individuals with ASD, based on the clinical
expertise of providers from the Lurie Center for Autism
and key literature. We focus on five common co-occur-
ring conditions in ASD: sleep disturbances, ADHD,
anxiety, depression, and irritability. Key clinical trials
and investigative case studies will be discussed for each
indication, and pharmacological treatment pathways will
be provided and explained. By offering evidence-based
insights from the Lurie Center for Autism team, special-
ists who work almost exclusively with the ASD popula-
tion, this guide seeks to empower healthcare providers
to make informed decisions when prescribing medica-
tions to their patients with ASD and co-occurring neu-
ropsychiatric symptoms. By equipping general providers
to manage routine ASD care effectively, patients will
receive more timely care, and specialist referrals will be
more readily available for severe and complex cases. We
aim to promote safe and effective prescribing practices
grounded in evidence-based insights validated by highly
specialized, direct clinical experience, ultimately enhanc-
ing access to informed care for all individuals with ASD.

Methods

Collaborative efforts from seasoned clinicians and
researchers from the Lurie Center for Autism (see pro-
fessional backgrounds below), culminated in this set of
guidelines on the diagnosis and treatment of sleep dis-
turbances, ADHD, anxiety, depression, and irritability in
individuals with ASD. The initial pharmacological treat-
ment pathways for each symptom domain were devel-
oped with the clinical expertise of the senior author,
CJM, and designed by the first author, MAM. Factors
including age, gender, severity of symptoms and combi-
nations of co-occuring conditions were considered. These
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early drafts went through several rounds of revision with
a core team of authors providing feedback and cross-
checking with relevant literature, to achieve a desirable
format and a solid foundation for the content. The gen-
eral format for each of these pharmacological treatment
pathways includes a box of important factors to consider
prior to prescribing medication, followed by a flowchart
of psychopharmacological options. After the initial
development, interviews were conducted with additional
clinician authors, with detailed notetaking and, in some
cases, recordings made for future reference. For a given
symptom domain, providers were asked to:

+ Outline their pharmacological treatment approaches,

+ Provide guidance on symptom recognition and diag-
nosis in the ASD population,

+ Identify key differences in care compared to non-
autistic SOC.

Secondary versions of the pharmacological treatment
pathways were sketched based on insights from these
interviews and then compared to the initial drafts. Points
of disagreement were noted, prompting additional cor-
respondence between authors, and in some cases, fol-
low-up meetings to allow the authors to discuss until
consensus was reached. New versions of each pharma-
cological treatment pathway were drafted to incorporate
the collective input of multiple authors. Text sections
on symptom domain background, diagnosis and treat-
ment were either drafted by the provider or a member
of their team, or by the lead author based on the inter-
views, notes and recordings. Prescribing clinicians also
provided input and reached consensus on a broad set of
principles for responsible prescribing within the ASD
population, which were drafted into the Guiding Prin-
ciples section. The pharmacological treatment pathways
also underwent one more round of changes to refine
visual design based on feedback from Harvard Library
Visualization Specialist Jessica Cohen-Tanugi (no content
changes were made at this stage). In addition, a targeted
literature search was performed for key clinical trials and
current recommendations regarding treatments for these
co-occuring conditions in individuals with ASD and
SOC for these conditions in populations without ASD.
The literature search was conducted through databases
including PubMed and Google Scholar using combina-
tions of pertinent keywords and phrases such as autism,
psychopharmacology, medication, ADHD, anxiety, sleep,
depression, and irritability. In some cases, Lurie Center
clinicians also recommended literature they considered
essential to a symptom domain. This paper focuses only
on seminal and recent publications to capture founda-
tional studies and essential recent advancements in the
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treatment landscape. Once pharmacological treatment
pathways and text for each symptom domain were ready,
a complete manuscript was compiled and circulated for
review by all authors leading to additional discourse to
reach final consensus. Senior author, CJM, had the ulti-
mate determination of material content on the final
revision of the manuscript, which was circulated to all
authors before submission.

Clinical Author Backgrounds: JB is the Lurie Center
Director of Primary Care and as a board-certified Fam-
ily Medicine Physician, provides care and coordinates
multidisciplinary care for ASD patients across the lifes-
pan. KBB is a Clinical Psychologist at the Lurie Center for
Autism and has over 15 years of assessment, treatment,
and consultation experience in ASD specifically. NDBF is
a child, adolescent, and adult psychiatrist who specializes
in the care of patients with ASD and neurodevelopmental
disabilities across the lifespan. CJK is a child, adolescent
and adult psychiatrist at the Lurie Center with expertise
in the treatment of psychiatric and behavioral compo-
nents of ASD. He is also the Behavioral Director of the
MGH Angelman Syndrome Clinic. CJM is the Director
of the Lurie Center and the Nancy Lurie Marks Professor
of Psychiatry at Harvard Medical School and in addition
to his clinical practice is an internationally recognized
expert in the neurobiology and neuropsychopharma-
cology of ASD across the lifespan. AMN is the Medical
Director of the Lurie Center for Autism, and a child neu-
rologist who has more than 30 years of experience pro-
viding medical and neurological care for patients with
ASD. MLP is a triple board trained physician in pediat-
rics, psychiatry, and child and adolescent psychiatry and
has over a decade of experience working with patients
and families to develop treatment plans for medical and
psychiatric aspects of ASD. RPT is a Lurie Center child,
adolescent, and adult psychiatrist who specializes in
the diagnosis and treatment of co-occurring psychiatric
conditions in individuals with ASD across the lifespan
and is the co-director of the MGH Williams Syndrome
Program.

Results and discussion

Guiding principles: a preamble to specific
recommendations

The risk/benefit ratio of pharmacological treatment of
co-occurring psychiatric symptoms in those with ASD
can be greatly enhanced by prescribing according to the
following principles. Although not unique to psychiatric
treatment, these principles are particularly important
when prescribing neuropsychiatric medications due to
the severity of possible side effects, and when prescribing
in the ASD population due to the potential complexity of
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individuals’ medical, behavioral and communication pro-
files. The four simple principles are:

1. Start Low and Go Slow

2. Monitoring Matters

3. One Size Does Not Fit All
4. Back to the Basics

Start Low and Go Slow

In prescribing medications for individuals with ASD, the
principle of "Start Low and Go Slow" guides initial dosing
strategies. It advocates for commencing treatment at the
lowest practical dose and gradually titrating upward to
attain therapeutic efficacy. This approach minimizes the
risk of adverse effects while allowing for careful observa-
tion of individual responses to medication.

Monitoring Matters

Consistent monitoring for side effects and continued
efficacy is paramount in ASD medication management.
Some medications may have serious side effects that
are challenging to recognize in ASD individuals who
may not be able to self-report issues or who may report
side effects only through behavioral changes that may
appear independent of the side effects listed on the drug
insert. This necessitates a thorough understanding of
the potential adverse effects of each prescribed medica-
tion and familiarity with the presentation of side effects
in patients with ASD. Given that individuals with ASD
may exhibit atypical responses to medications or difficul-
ties in expressing adverse effects of medications due to
challenges with communication, regular check-ups are
essential for the timely detection of emerging side effects.
Additionally, some medications may lose efficacy over
time, or the need for continued treatment may decrease
or increase due to factors such as an individual’s devel-
opment or environmental changes. Periodic assessment
ensures that the medication remains necessary and con-
tinues to have the desired effect.

One Size Does Not Fit All

Tailoring medication treatments to individual needs is
essential in ASD management. Recognizing the diver-
sity of ASD presentations, clinicians must acknowl-
edge that "One Size Does Not Fit All." For example,
understanding patients’ tolerability to different medi-
cation formulations is key. Clinicians should be aware
of available dosage forms, such as liquids, sprinkles,
crushable or chewable formulations, and consider the
patient’s ability to swallow pills [35]. Moreover, com-
pounding medications into a liquid formulation may
offer a tailored alternative when patients are unable to
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comply with available formulations. Certain medica-
tions require regular blood draws to monitor for thera-
peutic levels and serious side effects, so it is important
to know how well your patient tolerates blood draws
before considering such medications. Approaches that
account for individual patient needs have the greatest
potential for compliance and patient satisfaction, lead-
ing to more successful treatment outcomes.

Back to the Basics

Amidst the intricacies of ASD medication management,
the principle of "Back to the Basics" serves as a crucial
reminder to pay attention to fundamental healthcare
needs. Sudden changes in a patient’s behavior or the
emergence of acute medical or psychiatric conditions
may signify underlying basic healthcare issues that have
been overlooked. It is imperative for healthcare pro-
viders to remain vigilant and consider the possibility
of common health concerns that may underlie an indi-
vidual with ASD’s behavioral changes. Regular dental
exams, for instance, are indispensable, as issues such as
decayed wisdom teeth can lead to significant pain and
behavioral changes. Pain or discomfort from gastro-
intestinal (GI) issues such as constipation or gastroe-
sophageal reflux disease (GERD), which are common in
ASD, may manifest as irritability. It is important to ask
about constipation and diarrhea, and some cases may
warrant a kidney, ureter, and bladder X-RAY (KUB)
study. Some additional evaluations to assess basic care
needs that should be considered include metabolic pan-
els, Thyroid-Stimulating Hormone (TSH) tests or thy-
roid function tests (TFTs), blood count, inflammatory
markers, Lyme disease panel, and uric acid level. By
addressing basic healthcare needs, clinicians can iden-
tify when there are underlying medical causes of psy-
chiatric symptoms and behaviors, ensuring appropriate
care and optimizing overall well-being for individuals
with ASD.

By integrating these four principles into clinical prac-
tice, healthcare providers can navigate the complexities
of ASD medication management and enhance patient
care.

A note on using the pharmacological treatment pathways

The treatment pathways defined later in Figs. 1, 2, 3, 4
and 5 involve a degree of context-dependent decision
making due to the limited knowledge base in the litera-
ture. When deciding between medications within the
same grouping, prescribers can consider factors such as
how the medication side effect profiles will interact with
patients’ unique clinical profiles. Prescribers may also
want to consider prior familiarity with a medication as
this may impact their proficiency with dosing, assessing
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efficacy and monitoring for side effects with a given
medication.

Sleep disturbances

Background

Sleep difficulties are more common in individuals with
ASD than in non-autistics, with reported prevalence rates
of 50-80% for children with ASD compared to 9-50% for
control groups [36]. Children with ASD between the ages
of 2-5 years, experience sleep problems twice as often as
their peers in the general population, and sleep difficul-
ties in children of all ages tend to persist compared to
typically developing peers [37-39]. A systematic review
and meta-analysis of sleep parameters found that adults
with ASD also demonstrate significantly impaired sleep
compared to controls in most subjective and objective
measures of sleep [40]. The prevalence rate of sleep dis-
turbances varies in ASD adults. In one study of adults
with ASD, 85% had sleep problems [41] and in adults
with ASD and intellectual disability (ID) about 45% were
reported to have sleep problems [42]. Even though sleep
disturbances are common in ASD across the lifespan,
they are reported less often in adults due to adaptation
to impaired sleep patterns, and adult ASD sleep distur-
bances are understudied [43]. Sleep problems in ASD can
manifest in many different forms, including difficulties
with sleep onset, sleep maintenance, parasomnias (e.g.,
nightmares, night terrors, enuresis), hypersomnia (exces-
sive sleeping or sleepiness), sleep-related breathing or
movement disorders, isolated symptoms like short sleep
or early waking, abnormal sleep patterns, and circadian
rhythm sleep disorders [36].

The psychiatric and medical co-occurring conditions
that contribute to sleep problems in ASD include anxiety,
depression, ADHD, GI problems, epilepsy, and certain
medications that impact sleep [44]. Furthermore, chil-
dren with ASD are more likely to have difficulty reporting
pain, which can disrupt sleep [45]. Sleep issues can lead
to challenging daytime behaviors like hyperactivity, inat-
tention, and interfering ritualistic behavior [44]. Other
co-occurring behavioral challenges include aggression,
irritability, and self-injurious behavior (SIB). Sleep disor-
ders have been correlated with daytime sleepiness, cog-
nitive, attentional, behavioral, and emotional challenges,
as well as poorer health-related quality of life for children
with ASD [12, 13, 46]. Parents of children with ASD and
sleep difficulties suffer a lower quality of life with height-
ened parent stress, anxiety, and depressive symptoms
than average [14, 15]. In adults with ASD, sleep problems
are associated with unemployment [47].
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Sleep Disturbances 1. Start Low and Go Slow
2. Monitoring Matters
3. One Size Does Not Fit All
4. Back to the Basics

Prior to considering medication:

Complete a sleep log_or a Sleep Habits Questionnaire for Children.

Assess and address potential contributing_factors:

Side effects from current medications or caffeine

Disordered breathing/apnea/snoring

Restless leg syndrome

Check iron and magnesium levels for deficiency

Nocturnal enuresis

Gastrointestinal distress, consider a Kidney, Ureter, and Bladder (KUB) X-Ray
Gastroesophageal reflux disease

Seizure activity

Anxiety/depression/ADHD

Unrecognized pain/discomfort

If apnea, restless leg syndrome or seizures are suspected, refer to the relevant specialist.

Implement behavioral and environmental changes:

* Optimize sleep hygiene (see Sleep Disturbances Treatment section)
* Engage in adequate exercise, not close to bedtime

If interfering symptoms persist, consider medication following this pathway until
an effective treatment outcome is achieved or referral is appropriate/necessary:

melatonin

!

Is the predominant concern
sleep onset or sleep maintenance?

ONSET — MAINTENANCE

Can the patient swallow a pill?

sl
! L

clonidine melatonin ER
trazodone clonidine ER trazodone
hydroxyzine guanfacine ER

A

/"~ ) N
If not yet tried:

trazodone
mirtazapine
hydroxyzine

o J

A
zol|')ic!em FR/IR ER (extended-release)
amitriptyline IR (immediate-release)
J ADHD (Attention-Deficit/Hyperactivity Disorder)

Fig. 1 Pharmacological treatment pathway for sleep disturbances in patients with ASD
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Prior to considering medication:

Attention-Deficit/Hyperactivity
Disorder (ADHD)

1. Start Low and Go Slow
2. Monitoring Matters

3. One Size Does Not Fit All
4. Back to the Basics

Complete the Vanderbilt ADHD Diagnostic Rating_Scale or comparable scale.

Assess and address potential contributing_factors:

Sleep disturbances

Unrecognized pain/discomfort
Other neuropsychiatric conditions
Environmental considerations

Side effects from current medications

Consider behavioral and therapeutic options (see ADHD Treatment section),

or tics?

stimulants?

Y

If interfering symptoms persist, consider medication following this pathway until
an effective treatment outcome is achieved or referral is appropriate/necessary:

Is there co-occuring anxiety, sleep disturbance

Does the patient have significant behavioral or
NO emotional dysregulation beyond ADHD
symptoms and/or medical contraindications to

YES

YES

A 4

methylphenidate
dexmethylphenidate

guanfacine *
clonidine
atomoxetine

)

(Sleep Disturbance:
clonidine

A 4

amphetamine salts
lisdexamfetamine

supplementing partial responses to a non-stimulant with a low dose stimulant.

+Anxiety:

See anxiety decision tree, or
atomoxetine
viloxazine

+Tic Disorder:
guanfacine

\ clonidine /

*If safe and appropriate, consider

Fig. 2 Pharmacological treatment pathway for ADHD in patients with ASD

Diagnosis

Sleep disturbances can present in many ways (Table 1).
Patients with ASD should be screened for insomnia. To
best inform treatment strategy, it is important to dif-
ferentiate between difficulty falling asleep (sleep onset
insomnia) and difficulty staying asleep (sleep mainte-
nance insomnia). An individual with problems falling
asleep will often also have difficulties staying asleep. To

help tease out behavior differences between sleep onset
insomnia and sleep maintenance insomnia, the Sleep
Habits Questionnaire for Children with ASD (CSHQ-
Autism) [48] can be very useful. This questionnaire helps
to better understand whether the sleep challenges relate
to associations with falling asleep or sleep hygiene. Alter-
natively, the examiner can ask some key questions such
as how long it takes to fall asleep, when the patient wakes
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AnXx

Prior to considering medication:

|ety 1. Start Low and Go Slow
2. Monitoring Matters
3. One Size Does Not Fit All
4. Back to the Basics

Assess and address potential contributing_fac

tors:

Side effects from current medications
Insufficient sleep/poor quality of sleep

Check thyroid function tests (TFTs) for

Gastrointestinal distress, consider a Kidney, Ureter, and Bladder (KUB) X-Ray

Consider behavioral and therapeutic options (see Anxiety Treatment section).

hyperthyroidism

ACUTE Is the anxiety a

disturbance, ADHD

N

If interfering symptoms persist, consider medication following this pathway until
an effective treatment outcome is achieved or referral is appropriate/necessary:

|

CHRONIC

Is there co-occuring depression, sleep YES

|
| l

cute or chronic?

or irritability?

(0]

e N
:‘o‘c.g;‘::,‘gzr:,nf mirtazapine +Depression:
quetiapine* buspirone duloxetine
= 4 +Sleep Disturbance:
v mirtazapine
hydroxyzine +ADHD or Irrlta_b|I|ty:
duloxetine guanfacine
guanfacine
N J
\ 4
( A
quetiapine *
SSRIs **
N J

** SSRIs (selective serotonin reuptake inhibitors) may cause behavioral activation in children with ASD

*Monitor for serious adverse side effects

Fig. 3 Pharmacological treatment pathway for anxiety in patients with ASD

up in the morning, when and how many times the patient
wakes up during the night, how many hours the patient
sleeps, is the patient well rested in the morning, and
where does the patient sleep [49]. A sleep log can also be
helpful in better understanding when and how frequently
a patient sleeps.

Sleep apnea should be ruled out by asking about
snoring. The patient who wakes up with headaches
and/or snores loudly should be referred for a sleep

study (polysomnogram). Sleep studies are often not
well tolerated in individuals with ASD. It is important
to acknowledge that challenge. In some cases, it is pos-
sible to do a sleep study at home. If a sleep study is
attempted, a social story, such as the one from the Ken-
nedy Krieger Institute called “The Sleep Study Story”
[50] or the one from Boston Children’s Hospital called
“My Sleep Study” [51], may help patients and families in
this process. Many otolaryngologists will preemptively
perform surgery to remove the tonsils (tonsillectomy)
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Depression

Prior to considering medication:

1. Start Low and Go Slow
2. Monitoring Matters

3. One Size Does Not Fit All
4. Back to the Basics

Assess and address potential contributing_factors:

¢ Side effects from current medications
e Check Thyroid-Stimulating Hormone (TSH) levels for hypothyroidism

Screen for mania. If positive, refer to a specialist.

Consider behavioral and therapeutic options (see Depression Treatment section).

|
|

Is there co-occuring anxiety and/or

If interfering symptoms persist, consider medication following this pathway until
an effective treatment outcome is achieved or referral is appropriate/necessary:

NO

vortioxetine

sleep disturbance? LES
\ 4 ”
duloxetine +Anxiety:
mirtazapine duloxetine
bupropion

+Anxiety and Sleep Disturbance:
mirtazapine

/

Other SNRIs*
SSRIs**

Screen for Suicidal Ideation:
If features of imminent risk, consider referral for change in level of care
(partial hospitalization program vs. hospitalization)
Consider referring out

Screen for Psychosis:
If positive, consider addition of antipsychotic medication to the
antidepressant
\ Consider referring out

N

Throughout Treatment:

/

* SNRIs (serotonin-norepinephrine reuptake inhibitors)

** SSRIs (selective serotonin reuptake inhibitors) may cause behavioral activation in children with ASD

Fig. 4 Pharmacological treatment pathway for depression in patients with ASD

in children with loud snoring and who are presumed to
have sleep apnea. Consultation with a sleep specialist
can help review all options.

Differential diagnoses

First, medical conditions that could present as sleep
dysfunction should be ruled out. These include the
common co-occurring conditions seen in ASD, such
as GI disorders, including reflux and constipation,
sleep apnea, pain, and neuropsychiatric disorders,
such as anxiety, depression, and ADHD. Epilepsy can

also present as sleep problems, so if this is a concern,
a referral for a neurological evaluation is indicated.
Medications, including psychostimulants such as meth-
ylphenidate and amphetamine salts or daytime cold/flu
products, can also impair sleep onset and may be able
to be adjusted. Patients with ASD can also have sleep
disorders such as parasomnias and restless leg syn-
drome. Testing for iron deficiency (via a blood ferritin
test) is recommended for suspected restless leg syn-
drome, especially because people with ASD commonly
have dietary insufficiencies of vitamins and minerals,
including iron, due to selective eating. A ferritin level
below 50 mcg/dL suggests iron deficiency and can be



Manter et al. BMC Medicine

(2025) 23:11

Page 10 of 31

Irritability

(aggression toward others, self-injurious behavior,
property destruction, mood lability)

1. Start Low and Go Slow
2. Monitoring Matters

3. One Size Does Not Fit All
4. Back to the Basics

Prior to considering medication:

Assess and address potential contributing_factors:
(full medical workups are especially indicated for acute, new-onset cases)

Side effects from current medications

Sleep disturbance

Gastrointestinal distress, consider a Kidney, Ureter, and Bladder (KUB) X-Ray
Functional communication challenges

Sensory sensitivities

Anxiety or depression

Unrecognized pain/discomfort

Perform a Functional Behavioral Assessment and implement indicated behavioral &
environmental changes. Consider parent training.

|

If interfering symptoms persist, consider medication following this pathway until
an effective treatment outcome is achieved or referral is appropriate/necessary:

|

YES Are there immediate safety concerns?
NO
s l N
guanfacine
N Y, *Require careful, frequent monitoring_for:
Significant weight and metabolic
changes, hyperprolactinemia,
( % A hypogonadism, tardive dyskinesia,
. . neuroleptic malignant syndrome
> risperidone
aripiprazole
\ J

Fig. 5 Pharmacological treatment pathway for irritability in patients with ASD

addressed through diet changes and iron supplementa-
tion. Patients and families should be forewarned that
iron supplementation products may have a strong smell
and can cause constipation, which is a common con-
cern in individuals with ASD.

Treatment

If a patient regularly requires more than 30 min to fall
asleep, wakes up during the night and cannot return to
sleep, or is not sleeping for an adequate duration, treat-
ment should be considered. First, as stated above, any
underlying medical conditions should be addressed.
Then, sleep hygiene should be reviewed, including day-
time habits, level of physical activity [52], consumption
of food and beverages containing caffeine, sleep environ-
ment, and screen/device use close to bedtime.

Treatment to improve sleep habits should be estab-
lished. A general recommendation is to start a brief bed-
time routine (less than one hour) with quiet activities
on a predictable schedule and ideally away from digital
devices and bright lights. There are multiple sleep tool-
kits available that introduce strategies to improve sleep
habits including the Autism Speaks Treatment Network’s
“Sleep Strategies for Children with Autism” [53] and
“Sleep Strategies for Teens with Autism Spectrum Disor-
der” [54], and the Stanford Medicine Center for Sleep in
Autism Spectrum Disorder toolkit on “Interventions for
Sleep Problems in Autistic Adolescents and Adults” [55].
For young children and those who are minimally verbal,
a social story or a sleep toolkit video can be used, such
as the ones available from the Autism Speaks Autism
Treatment Network [56]. Importantly, how someone
falls asleep is how someone stays asleep. The situation in
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Table 1 Behavioral indications of and medical conditions associated with sleep disturbances in ASD

Behavioral

Medical

Refusal to go to bed

Refusal to stay in bed

Sleep onset location other than the bedroom
Delayed sleep onset (>30 min)

Prolonged bedtime routine

Short sleep duration

Irritable in the morning

Daytime sleepiness/napping

Gl Issues (reflux and constipation)
Sleep apnea/ Snoring

Seizures/ Epilepsy

Anxiety

ADHD

Depression

Pain

Incontinence

Restless leg syndrome

Table 2 Medication options and dosing for sleep disturbances in patients with ASD

Drug Common US Brand Names Lurie Center Notable Side Effects
Daily Dose Ranges
Melatonin Varied ER/IR|1-10mg gHS  Drowsiness, daytime sleepiness, headaches, nausea
Clonidine Kapvay ER| 0.1 mg-0.3 mg Somnolence, abdominal pain, headache, fatigue, nausea, mood lability, constipa-
gHS tion, diarrhea, sexual impairment, dizziness, sedation, bradycardia, hypotension
Catapres IR10.05-0.3 mg gHS
Trazodone Desyrel, Desyrel Dividose IR|25-150 mg gHS Drowsiness, fatigue, diarrhea, blurred vision; Rare risk for induction of hypomania,
priapism, cardiac arrhythmias, and suicidal ideation
Hydroxyzine  Orgatraz, Vistaril, Atarax IR]10-25 mg gHS Dry mouth, drowsiness, headache
Guanfacine Intuniv ER|1-4 mg qHS Somnolence, fatigue, nausea, constipation, lethargy, insomnia, dizziness, brady-
Tenex IR 0.5-2 mg gHS cardia, hypotension
Mirtazapine ~ Remeron IR|3.75-45 mg gHS Drowsiness, weight gain, dry mouth, constipation, increased appetite, sedation,
thrombocytopenia, urinary hesitancy, irritability; Rare risk of induction of hypo-
mania, lowered seizure threshold, and suicidal ideation
Zolpidem Ambien CR ER| 6.25-12.5 mg gHS Drowsiness, dizziness, diarrhea
Ambien IR]5-10 mg gHS
Amitriptyline  Endep, Elavil, Vanatrip IR | 5-50 mg gHS Constipation, heart rate variability, sedation, and metabolic changes; Can lower

the seizure threshold

ER Extended-release, IR Immediate-release, gHS every night before bedtime

which an individual falls asleep the first time should be
maintained throughout the night. For example, if some-
one falls asleep in a room with a light on, that light should
be on the whole night.

While improving sleep habits is sufficient in some
cases, it may be necessary to consider a medication to
help with sleep onset or maintenance. Typically, the
stress experienced around sleep (or lack thereof) or the
resulting challenges with school, learning or employment
might help determine if medication is needed. In addi-
tion, if the individual or family is not able or willing to
make behavior changes, medication can also be consid-
ered. Clinical experience reveals that, for many patients,
altering the sleep routine is anxiety-producing, so medi-
cations may be a helpful adjunct.

In relation to nomn-autistic SOC First-line treatment
strategies for sleep disturbances in ASD align with

non-autistic SOC, focusing on sleep hygiene and mela-
tonin use.

Medication management and dosing for sleep disturbances

When a pharmacological intervention is required, there
are several options to consider (Fig. 1, Table 2). Mela-
tonin is generally the first-line approach to treating sleep
disruption pharmacologically. Melatonin is produced
in the pineal gland and is released as it gets dark. Chil-
dren with ASD have lower urinary melatonin secretion
than typical children, suggesting possibly lower produc-
tion levels [57, 58]. There are numerous randomized con-
trolled trials (RCTs) of melatonin in people with ASD,
including children, showing that melatonin can help with
sleep onset and is generally well tolerated with minimal
side effects [59, 60]. Out of 18 studies, the average overall
improvement rate from melatonin for sleep disturbances
in individuals with ASD was over 84% [58]. Melatonin
has been shown to reduce sleep latency (the amount of



Manter et al. BMC Medicine (2025) 23:11

time it takes to fall asleep) [61]. The effects of melatonin
typically last 4—6 h, so while it is helpful for sleep onset,
its effect on sleep maintenance is variable [38]. Long-
acting melatonin has been shown to increase total sleep
time in individuals with ASD across multiple studies [62],
but many long-acting formulations require swallowing a
pill that is not sized for children. This limitation has led
to the development of pediatric-appropriate prolonged-
release melatonin (PedPRM), which is a mini-tablet
(diameter <3 mm) designed for children with neurode-
velopmental disorders who have difficulty swallowing
pills [63]. PedPRM has been shown to be efficacious and
safe for the long-term treatment of insomnia in children
with ASD in initial research [63]. However, the product is
not yet available in the U.S.

It is generally recommended to start with 1-3 mg of
melatonin about 30 min prior to the desired onset of
sleep. Doses can be increased every 5-7 days in 1-3 mg
increments up to 10 mg at bedtime. If no effect is seen
after giving 10 mg, melatonin should be discontinued,
and a new medication should be considered.

Since melatonin is considered a dietary supplement
instead of a drug in the U.S., melatonin products are not
subject to FDA oversight. Studies have found consider-
able variation in product concentrations and ingredients
[64, 65]. Because of this, it is important that clinicians
educate patients and families to look for supplement
products that have received third-party certification from
a reputable, independent organization, such as the USP
(United States Pharmacopoeia) or NSF (National Sanita-
tion Foundation) International.

Clonidine, an a,-adrenergic agonist, has been studied
for sleep onset, and the long-acting preparation can be
used for sleep maintenance [66]. Short-acting clonidine
is effective in improving sleep onset. The long-acting
formulation however, has not been adequately stud-
ied and requires swallowing a pill whole [66]. For sleep
onset, it is generally recommended to start with half of
the short-acting clonidine 0.1 mg tablet (0.05 mg) 30 min
before bedtime and increase the dose by half a pill every
3 to 5 days as tolerated. Typically, if the patient does not
fall asleep within 30 min after lights out after increasing
their dose up to 0.3 mg, then clonidine should be dis-
continued, and a different medication should be tried.
If the short-acting preparation is effective with sleep
onset and the patient can swallow a pill, then clonidine
ER can be tried. Dosing of clonidine ER for sleep distur-
bances should start with 0.1 mg (these tablets cannot be
broken or chewed) and can be increased every 5-7 days
until achieving the desired clinical response or reaching a
maximum daily dose of 0.3 mg.

Guanfacine is a medication in the same drug class as
clonidine (a,-adrenergic agonist), and some practitioners
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may prefer trying guanfacine before clonidine. Guanfa-
cine is FDA-approved for ADHD in children but is used
off-label for sleep disturbances. The short-acting guanfa-
cine can be prescribed at a starting dose of half of a 1 mg
tablet (0.5 mg) and can be increased by 0.5—-1 mg every 3
to 5 days as tolerated up to 2 mg for sleep disturbances.
Long-acting guanfacine preparations can be effective
for sleep maintenance. If the short-acting preparation is
effective with sleep onset and the patient can swallow a
pill, then guanfacine ER can be tried. Dosing of guanfa-
cine ER should start with 1 mg (these tablets cannot be
broken or chewed) and can be increased every 5-7 days
until achieving the desired clinical response or reaching a
maximum dose of 4 mg/day.

Trazodone, a 5-HT, antagonist, was initially FDA-
approved for the treatment of depression in adults and
was found to be too sedating. It is thus frequently used
for sleep disturbance in adults and children with mood
and anxiety disorders. There are no RCTs of trazodone
in children with ASD, yet clinically, it is a very effective
medication for improving sleep onset and maintenance.
Side effects, including prolonged erection of the penis
(priapism), should be explained to patients and families.
Start with half of a 50 mg tablet (25 mg) at bedtime and
increase weekly by 25 mg to a maximum dosage of 100—
150 mg at bedtime, depending on body weight.

Mirtazapine is a central presynaptic a,-adrenergic
antagonist and serotonin (5-HT),; antagonist and is
FDA-approved for the treatment of major depressive
disorder in adults. There are no RCTs of mirtazapine for
sleep, yet this also can be effective for sleep onset and
maintenance. Some of the common side effects of mir-
tazapine include drowsiness, increased appetite, weight
gain, and irritability. See the anxiety section for dosing
and titration recommendations.

Sleep medications, which are sometimes prescribed for
adults with insomnia, such as benzodiazepines or even
antihistamines, can cause activation or agitation in some
children and should be used with caution. There are no
FDA-approved medications for sleep for pediatric insom-
nia. Antihistamines, such as hydroxyzine, are frequently
used by pediatricians for the management of sleep onset
difficulties, although they might have a paradoxical effect
in children under the age of 5 years. Since the long-term
use of these medications in young children has yet to be
studied, they are not recommended for long-term use for
young children [67]. Hydroxyzine can be started at a dose
of 10 mg at bedtime and increased up to a maximum
dose of 25 mg.

Zolpidem is a gamma-aminobutyric acid (GABA) A
agonist that has received FDA approval for short-term
treatment of insomnia in individuals 18 years and older; it
can be considered for sleep in teens and adults. Zolpidem
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Table 3 Signs and Symptoms of ADHD in ASD

Page 13 of 31

Behavioral

Medical

Careless mistakes

Difficulties with sustained attention

Organizational challenges

Refusal behavior

Distraction by external stimuli

Forgetfulness

Overly talkativeness / Frequent interruption of others
Fidgeting repetitively

Trouble sitting still

Restlessness

Sleep disturbance
Motor/Coordination Delays
Sensory integration difficulties

is less useful for children who may be at risk for a para-
doxical reaction from benzodiazepines. Zolpidem IR can
be dosed at 5-10 mg at bedtime, and zolpidem ER can be
dosed at 6.25-12.5 mg at bedtime.

Anmitriptyline is a tricyclic antidepressant. While there
is no data in the literature for children, the use of ami-
triptyline in low dosages is often effective for insomnia
for children and adults with ASD. Start with a low dose of
5 mg at bedtime and increase weekly by 5 mg. Typically,
it is effective in doses <50 mg at bedtime. Amitriptyline
can cause constipation, which is common in individuals
with ASD. Patients with prior heart disease will need an
electrocardiogram (ECG) before they take amitriptyline,
as it can prolong the time that the heart muscle takes to
contract and relax (QTc cardiac interval).

For the patient who does not respond to medication for
sleep disturbances, referral to a sleep specialist or psy-
chiatrist is recommended. See Fig. 1 for pharmacologi-
cal approaches to the treatment of sleep disturbances in
individuals with ASD.

Attention-Deficit/Hyperactivity Disorder

Background

The DSM-5-TR defines ADHD as functionally impairing
symptoms of inattention and/or hyperactivity and impul-
sivity, with onset before age 12 years and which occur
in two or more settings [68]. While the DSM, Fourth
Edition (DSM-1V) [69] and DSM, Fourth Edition, Text
Revision (DSM-IV-TR) [70] precluded the co-occurring
diagnosis of ADHD in individuals with ASD, the DSM-
5, released in 2013, removed this restriction [71]. ADHD
is one of the most common co-occurring diagnoses in
individuals with ASD, with prevalence estimates rang-
ing from 40-70% (72, 73]. In a 2021 meta-analysis, the
pooled current and lifetime prevalence rates of ADHD
among those with ASD were 38.5% (95% CI 34.0-43.2)
and 40.2% (95% CI 34.9-45.7), respectively [74].
Diagnosis

Due to the overlapping features between ASD and
ADHD (e.g., social impairment, executive dysfunction),

diagnosing ADHD in patients with ASD can be chal-
lenging even for experienced clinicians [75]. A 2020
BMC Medicine publication from Young et al. focused on
co-occuring ASD and ADHD offers thorough guidance
on identifying and treating ADHD in the ASD popula-
tion [31]. The diagnosis of ADHD in people with ASD
requires a comprehensive, multi-modal evaluation. This
determination relies on clinical interviews in combina-
tion with reports from collateral sources including rat-
ing scales and objective supporting assessments, which
are appropriate based on the individual’s age and unique
presentation [31]. The Strengths and Difficulties Ques-
tionnaire (SDQ) and National Institute for Children’s
Health Quality (NICHQ) Vanderbilt Assessment Scales
can be helpful for collecting information from individuals
or caregivers and teachers. Whenever possible, neuropsy-
chological testing is highly recommended for its ability to
combine direct observation and real-time neurocognitive
data (e.g., standardized measures of sustained attention,
impulsivity, and executive functioning, such as the Con-
ner’s Continuous Performance Test, 3rd Edition) with
parent/teacher rating scales and a comprehensive medi-
cal record review.

Differential diagnoses

A thorough differential diagnosis should assess for fac-
tors that may contribute to the clinical presentation and/
or mimic symptoms of inattention, hyperactivity, and
impulsivity. These may include other neuropsychiatric
conditions, such as anxiety, mood disorders, and tic dis-
orders; medical conditions, such as sleep disturbance and
hyperthyroidism; adverse effects of medications, such
as movement disorders like akathisia due to an antip-
sychotic medication; or environmental considerations,
such as an unbefitting school placement. In some cases,
a medical workup may be indicated to assess for medi-
cal causes, such as thyroid function tests to check for
endocrine disorders like hyperthyroidism. See Table 3 for
signs and symptoms to assist with recognition of ADHD
in individuals with ASD.
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Table 4 Medication options and dosing for ADHD in patients with ASD
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Drug Common US Brand Lurie Center Notable Side Effects
Names Daily Dose Ranges
Methylphenidate Ritalin LA/SR, Methylin ER,  ER| 2.5-30 mg Slowing of growth in children, reduced appe-
Metadate CD, Daytrana tite, insomnia, emotional lability, depression,
Concerta ER| 18-72 mg anxiety; Rare risk of priapism; Consider avoiding
o ) in patients with marked anxiety or agitation
Ritalin, Methylin IR|2.5-35mg;
> 25 kg may require/tolerate up to 60 mg
Dexmethylphenidate Focalin XR ER| 10-40 mg; Slowing of growth in children, reduced appetite,
Some patients may require/tolerate up to 50 insomnia, emotional lability, depression, anxiety;
mg Can activate hypomania and lower the sei-
Focalin IR | 5-40 mg (may be divided across two zure threshold; Consider avoiding in patients
administrations) with marked anxiety or agitation
Amphetamine salts  Adderall XR ER| 5-60 mg Slowing of growth in children, reduced appetite,
Adderall IR | 2.5-40 mg; insomnia, emotional lability, depression, anxiety;
>50 kg may require/tolerate up to 60 mg Consider.avgiding in patients with marked anxi-
ety or agitation
Lisdexamfetamine Vyvanse IR]10-70 mg Slowing of growth in children, reduced appetite,
insomnia, emotional lability, depression, anxiety;
Consider avoiding in patients with marked anxi-
ety or agitation
Guanfacine Intuniv ER| 1-4 mg Somnolence, fatigue, nausea, constipation,
Tenex IR |0.5-4 mg (may be divided across two lethargy, i‘nsomnia, dizziness, bradycardia,
or more administrations; daily max. dose hypotension
varies by weight: 2 mg for 27-40.5 kg, 3 mg
for 40.5-45 kg, 4 mg for>45 kg)
Clonidine Kapvay ER| 0.1 mg-0.4 mg (may be divided across two ~ Somnolence, abdominal pain, headache, fatigue,
administrations) nausea, mood lability, constipation, diarrhea,
Catapres IR| 0.05 mg-04 mg sexual impairment, dizziness, sedation, bradycar-
dia, hypotension
Atomoxetine Strattera IR]10-100 mg Headache, insomnia, nausea, reduced appetite,
early morning awakenings; Rare risk of liver
injury, suicidal ideation
Viloxazine Qelbree ER| 100-600 mg Somnolence, reduced appetite, fatigue, nausea,

vomiting, insomnia, irritability; Rare risk of sui-
cidal ideation

ER Extended-release, IR Immediate-release

Treatment

There are differences of opinion as to whether to first
initiate pharmacologic or non-pharmacologic inter-
ventions in the treatment of ADHD [76]. The Ameri-
can Academy of Pediatrics (AAP) Clinical Practice
Guideline on ADHD in the general population identi-
fies parent-training behavior management (PTBM) as
the first-line approach for preschool-aged children and
medication management in conjunction with PTBM
and behavioral classroom interventions for youth ages
six years or older [77]. Young et al. outline many non-
pharmacological avenues through which to support
children and adults with co-occuring ASD and ADHD
and how to tailor these to meet the needs of the indi-
vidual [31]. Their practice recommendations echo the
AAP guideline’s focus on education for parents, along
with career and occupational skills training, cognitive
behavioral therapy (CBT), and other behavioral and

educational approaches both for individuals with ASD
and ADHD and their families [31].

Medications approved by the FDA to treat ADHD
include psychostimulants (methylphenidate, ampheta-
mine salts), selective norepinephrine reuptake inhibi-
tors, and a,-adrenergic agonists (Fig. 2, Table 4). The
data examining the effectiveness of these medications in
patients with ASD and ADHD is more limited.

In relation to non-autistic SOC While stimulants are
the first-line pharmacological treatment for ADHD in
non-autistic populations, non-stimulants may be more
suitable than stimulants for many autistic patients based
on their unique clinical profiles.

Medication management and dosing for ADHD

Whether a stimulant or a non-stimulant should be the
first-line pharmacotherapy approach for managing
ADHD in ASD depends on the profile of the individual
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patient. Methylphenidate (MPH) and amphetamine
(AMP) are the first-line treatments for ADHD in typi-
cally developing children and adolescents. Clinicians can
choose from among a variety of immediate-release (IR)
and extended-release (ER) formulations of MPH and
AMP.

Non-stimulants such as «,-adrenergic agonists may
be preferable for patients with any of the following: sig-
nificant behavioral or emotional dysregulation beyond
ADHD symptoms, anxiety, sleep disturbance, tics, or
medical contraindications such as cardiovascular dis-
ease or low body weight that stimulants could exacer-
bate. Although FDA labeling on stimulants warns of their
association with the onset or worsening of tics, a 2015
meta-analysis did not substantiate this relationship [78].
Nonetheless, o, adrenergic agonists, which are a first-
line treatment for tics, may be preferred for patients with
ADHD and co-occuring tic disorders.

Stimulants: Operating through different mechanisms,
MPH and AMP increase synaptic extracellular dopamine
and norepinephrine levels.

The Research Units on Pediatric Psychopharmacol-
ogy (RUPP) Autism Network conducted a randomized,
placebo-controlled, 4-week crossover trial of MPH in 72
children ages 5 to 14 years [79]. Subjects carried a DSM-
IV diagnosis of autistic disorder, Asperger’s disorder, or
pervasive developmental disorder-not otherwise speci-
fied (PDD-NOS) and had significant interfering symp-
toms of hyperactivity and/or impulsiveness present for
at least six months [71, 79]. The researchers investigated
three dosage levels of MPH: 0.125, 0.25, and 0.5 mg/kg
per dose administered in the morning and at noontime
and a half-dose administered in the late afternoon. All
three dosage levels improved teacher and parent ratings
on the Aberrant Behavior Checklist (ABC)-Hyperactivity
subscale. Effect sizes ranged from 0.20 to 0.54 depending
on the dose and rater, smaller than those seen in studies
of typically developing children with ADHD. Nine of the
58 subjects (15.5%) who completed the crossover phase
were deemed placebo responders. Thirty-five of the 72
total participants (49%) qualified as MPH responders
[79]. The RUPP trial had an 18% discontinuation rate due
to adverse events, compared with a 1.4% discontinuation
rate in the Collaborative Multisite Multimodal Treat-
ment Study of Children with ADHD, a landmark study of
ADHD treatments in typically developing children with
ADHD [79, 80]. In the RUPP trial, irritability, reduced
appetite, difficulty with sleep onset, and emotional out-
bursts were more frequent with MPH than with placebo
[79].

There are no RCTs of AMP treatment for ADHD symp-
toms in the ASD population.
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Earlier research suggested that stimulants had lower
efficacy and were less well tolerated in children with ASD
and ADHD compared to children with ADHD alone
[81]. A recent non-randomized, prospective observa-
tional cohort study evaluated 323 children with ADHD
who were initiating pharmacotherapy and who also dem-
onstrated either high or low ASD symptoms [82]. The
majority of these children were started on MPH, and the
data showed no difference in treatment effect or rates of
adverse events between the groups with high and low
ASD symptoms [82]. MPH products may rarely cause
prolonged erection of the penis (priapism).

Methylphenidate IR is available in 5 mg, 10 mg, and
20 mg tablets; 2.5 mg, 5 mg, and 10 mg chewable tab-
lets; and 5 mg/5 ml and 10 mg/5 ml solutions. We rec-
ommend starting with a dose of 2.5 mg in the morning
and increasing after a few days to 2.5 mg twice daily,
administered in the morning and at lunchtime. We con-
tinue titrating by 2.5 to 5 mg increments every 5 to 7 days
as needed. The usual maximum daily dose is 35 mg for
patients weighing<25 kg and 60 mg for those weigh-
ing > 25 kg. Please refer to specific dosing instructions for
MPH ER formulations, which include tablets, capsules, a
suspension, and a transdermal patch.

Non-stimulants: Clonidine and guanfacine are o,-
adrenergic agonists that exert their action primarily by
stimulating presynaptic a, receptors in the central nerv-
ous system. Their effects on noradrenergic transmission
in the locus coeruleus and the prefrontal cortex are pos-
tulated to underlie their benefits on cognition and behav-
ior [83, 84]. Clonidine and guanfacine were initially used
as antihypertensive agents. ER formulations of these
drugs carry FDA approval as monotherapy or adjunc-
tive therapy to stimulants for the treatment of ADHD in
patients ages 6—17 years.

Sixty-two subjects, ages 5-14 years, diagnosed with
autistic disorder, Asperger’s disorder, or PDD-NOS, par-
ticipated in an 8-week RCT of guanfacine ER to target
symptoms of hyperactivity, impulsiveness, and distract-
ibility [83]. Doses ranged from 1 to 4 mg/day. ABC-
Hyperactivity subscale scores fell by 43.6% in the active
treatment group and 13.2% in the placebo group. The
guanfacine group had a 50% positive response rate on
the Clinical Global Impressions-Improvement (CGI-I)
scale compared to 9.4% for placebo. Drowsiness, fatigue,
emotional/tearful presentation, dry mouth, and irritabil-
ity were the most common side effects in the active treat-
ment arm. In the guanfacine group, systolic and diastolic
blood pressures and pulse decreased in the first four
weeks. By week eight, however, blood pressure param-
eters had returned close to baseline, while pulse was a
little under 10 points below baseline. The results of this
trial indicated that guanfacine ER is safe and efficacious
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for the short-term treatment of ADHD symptoms in chil-
dren and adolescents with ASD [83].

One small, placebo-controlled trial demonstrated
that transdermal clonidine reduced hyperarousal symp-
toms in patients with ASD [85]. A small, placebo-con-
trolled study of oral clonidine in children with ASD had
mixed findings [86]. There are no RCTs of clonidine ER
in the ASD population. Potential side effects of cloni-
dine include somnolence, fatigue, and reductions in
pulse and blood pressure. Clonidine tends to be more
sedating than guanfacine. Of note, a,-adrenergic ago-
nists can worsen constipation, which is a common
issue in the ASD population. Patients can experience
rebound hypertension with abrupt discontinuation of
a,-adrenergic agonists.

Research indicates that o,-adrenergic agonists have
a lower effect size than psychostimulants for treating
symptoms of ADHD in non-autistic children and adoles-
cents [77]. Nonetheless, they can be attractive options for
patients presenting with significant co-occurring issues,
such as irritability, anxiety, disruptive behavior, tics, and
sleep disturbances. Start with the IR preparations of
guanfacine or clonidine for patients who cannot swallow
tablets whole or who require a smaller initial dose.

Guanfacine IR is available in 1 mg and 2 mg tablets.
The starting dose for ADHD is 0.5 mg (half of a 1 mg tab-
let), administered in the morning. The medication can
be titrated up by 0.5 mg every few days as tolerated and
divided into twice daily dosing. Some individuals may
respond better to three or four times daily dosing. The
maximum daily dose varies by weight and is 2 mg/day for
patients weighing 27 to 40.5 kg, and 3 mg/day for patients
weighing 40.5 to 45 kg, and 4 mg/day for patients weigh-
ing more than 45 kg.

Guanfacine ER is available in 1 mg, 2 mg, 3 mg, and
4 mg tablets. The starting dose for ADHD is 1 mg daily,
which can be administered in the morning or at night.
The medication can be increased by 1 mg weekly until
achieving the desired clinical response or reaching a
maximum dose of 4 mg/day. Although doses up to 7 mg/
day have been studied in adolescents ages 13 to 17 years
old, we do not typically use doses higher than 4 mg/day at
the Lurie Center for Autism.

Clonidine IR is available in 0.1 mg, 0.2 mg, and 0.3
mg tablets, as well as 0.1 mg/24 h, 0.2 mg/24 h, and 0.3
mg/24-h patches. The starting dose of oral clonidine for
ADHD is 0.05 mg, administered in the morning. The
medication can be increased by 0.05 mg, divided into
twice daily dosing, every few days as tolerated. Some
individuals may respond better to three or four times
daily dosing. Weight-based guidelines exist for the maxi-
mum daily dose of clonidine: 0.2 mg/day for patients
weighing between 27 and 40.5 kg, 0.3 mg/day for patients
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weighing between 40.5 and 45 kg, and 0.4 mg/day for
patients weighing more than 45 kg.

Clonidine ER is available in 0.1 mg tablets. The starting
dose is 0.1 mg, administered at night. The medication can
be increased by 0.1 mg in weekly intervals up to a maxi-
mum dose of 0.4 mg daily for ADHD. Doses higher than
0.1 mg are often split into twice-daily dosing.

Atomoxetine and viloxazine are selective norepineph-
rine reuptake inhibitors. Atomoxetine raises synaptic
norepinephrine and dopamine concentrations in the pre-
frontal cortex [87], while viloxazine modulates serotonin
and norepinephrine [88].

A RCT in 97 children, ages 617 years, with ASD and
ADHD found that atomoxetine improved ADHD symp-
toms [89]. The active group had an average 8.2-point
reduction in ADHD Rating Scale total scores from base-
line, compared to a 1.2-point decrease in the placebo
group. This reflects a smaller magnitude of the effect of
atomoxetine for ADHD in children with ASD than that
reported in studies of atomoxetine in typically develop-
ing children with ADHD. In this trial, there was no sig-
nificant difference in the number of patients who were
“much improved” or “very much improved” on the
medication compared to placebo, as measured by the
CGI-1. Commonly reported side effects included nausea,
reduced appetite, fatigue, and early morning awakenings
[89]. Atomoxetine also carries the rare risks of liver injury
and prolonged erection of the penis (priapism). While a
recent review of non-ASD trials suggests that atomox-
etine is efficacious for co-occurring anxiety and ADHD,
these findings have not been replicated in the ASD popu-
lation [90].

Viloxazine received FDA approval for ADHD in chil-
dren and adolescents in the general population in 2021
[91]. Currently, there are no published studies evaluating
viloxazine in the management of ADHD symptoms in
patients with ASD.

Both atomoxetine and viloxazine carry FDA black box
warnings about the risk of suicidal thinking and behav-
ior in children, adolescents, and young adults who are
treated with antidepressants.

Atomoxetine is available in 10 mg, 18 mg, 25 mg, 40
mg, 60 mg, 80 mg, and 100 mg capsules. For patients
weighing <70 kg, the suggested starting dose is 0.5 mg/
kg/day, administered once daily. After a week, the medi-
cation can be titrated to 1.2 mg/kg/day, usually divided
into two daily doses. For patients in this weight class, we
typically begin 10 mg daily, titrating by that amount every
week or two as indicated. For patients >70 kg, we recom-
mend starting at 18 mg daily and increasing to 25 mg or
36 mg daily after one week. After two to three weeks, the
dose can be titrated to 80 mg/day. The recommended
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Table 5 Signs and Symptoms of Anxiety in ASD
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Behavioral Medical

Crying Changes in appetite
Distractibility/inattention Gl distress

Escaping or running away Increased heart rate
Increased stereotypies (repetitive, ritualistic movements and vocalizations) Insomnia

Meltdowns/tantrums

Nail or skin picking/biting
Pacing/restlessness

Repetitive questioning
Rocking

Rubbing hands on arms or legs
SIB

maximum daily dose is 1.4 mg/kg/day, up to a total of 100
mg/day.

Viloxazine is available in 100 mg, 150 mg, and 200
mg capsules. The starting dose for children ages 6 to 11
years is 100 mg daily. The dose can be titrated by 100 mg
weekly until reaching a maximum of 400 mg/day. Older
children and adolescents can start at 200 mg daily and
increase after one week to 400 mg/day. For adult patients,
the starting dose is 200 mg daily, and the maximum dose
is 600 mg/day.

Some patients with ASD and significant inattention,
hyperactivity, and/or impulsivity may not respond to
typical ADHD medications. For these challenging cases,
cautious use of atypical antipsychotics may be appropri-
ate, particularly if they are targeting additional symptoms
like irritability or behavioral dysregulation.

See Fig. 2 for pharmacological approaches to the treat-
ment of ADHD in individuals with ASD.

Anxiety

Background

Co-occurring anxiety is common among children and
adolescents with ASD. A prospective study from 2021
demonstrated that 69% of youth with ASD had clinically
significant anxiety, compared to 8% of typically devel-
oping children [92]. The anxiety signs and symptoms
observed among children with ASD were highly var-
ied, both corresponding and contrasting with the speci-
fied anxiety disorders of the DSM [68, 70, 92]. Fear of
change, uncommon phobias, and social fears are all ASD-
specific presentations of anxiety that can significantly
impact daily functioning. Fear of change can manifest
as distress or anxiety, especially when routines or famil-
iar environments are disrupted. People with ASD may
develop uncommon phobias of stimuli that are atypical
compared to those seen in the general population (i.e.,
fears of toilets or specific songs). Social fears in ASD
tend to pertain more to underlying social performance
challenges rather than to interfering thoughts of others’

negative perceptions, as observed in non-autistic social
anxiety. This confusion can arise due to challenges in
understanding social cues, norms, and expectations. Psy-
chosocial factors that lead to challenges in relationship
development and academic and vocational success may
play a role in anxiety disorders among individuals with
ASD [93]. According to a meta-analysis, 39.6% of youth
with ASD have at least one co-occurring anxiety disor-
der based on the DSM-IV criteria [71, 94]. Specific pho-
bia (29%), obsessive—compulsive disorder (OCD) (17.4%),
and social anxiety disorder (16.6%) were the three most
commonly observed anxiety disorders in ASD youth [94].
Anxiety levels are positively associated with ASD severity
[16], and severe anxiety in ASD youth has also been asso-
ciated with aggression, decreased participation in social
activities, and poor social relationships [95].

Diagnosis

Family members and patients may use different words to
refer to “anxiety” It can be helpful to explain that “anxi-
ety “worry, and “nervousness” refer to the same con-
dition. This helps to bring the clinician, patient, and
family members to a more consistent understanding of
the interfering signs and symptoms (disorder) we are
trying to diagnose or rule out. Because individuals with
ASD may have limited communicative ability and/or ID,
it can be difficult for them to describe their mood or how
they feel. Therefore, clinicians need to ask about and look
for signs and symptoms of anxiety that may be present
beyond an internal feeling state. Table 5 lists signs and
symptoms of anxiety disorders that are commonly pre-
sent in individuals with ASD. These signs and symptoms,
along with the DSM-5-TR criteria [68], can be used to
make the diagnosis of an anxiety disorder.

Differential diagnoses

Prior to making the diagnosis of an anxiety disorder, it is
important to consider factors that may contribute to the
clinical presentation and/or may mimic anxiety. These
can include medical conditions, like sleep disturbance,
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hyperthyroidism, or GI dysfunction (e.g., constipation,
GERD); adverse effects of medications; or environmen-
tal stress, such as overstimulating sensory stimuli in daily
living spaces or a school placement that is not adequately
addressing a patient’s learning style or educational needs,
or a group home with limited staffing, for example. Fur-
ther complicating the differential diagnoses are overlap-
ping phenotypes with OCD, where obsessions in OCD
and fixated interests in ASD exhibit similarities in repeti-
tive thoughts but differ in subjective experiences [96].
Obsessions in OCD are typically intrusive and distress-
ing, contrasting with fixated interests in ASD, which may
be enjoyed by the individual and/or may serve a self-
soothing purpose but can cause distress when disrupted
[96, 97]. Accurately discerning between these presenta-
tions becomes crucial in delineating anxiety manifesta-
tions within ASD. If true co-occurring ASD and OCD are
suspected, then referral to a specialist may be warranted.

Treatment

If the symptoms of anxiety are interfering with daily life
and treatment is required, behavioral therapy and educa-
tional approaches may be appropriate for some individu-
als. Non-pharmacological treatment options for anxiety
can include modified CBT [98], psychosocial education,
parent training, social recreational programs, and mind-
fulness techniques, either alone or in combination, that
have been tailored to meet the needs and strengths of the
patient [95, 98, 99].

If therapeutic approaches have been attempted with-
out adequate improvement or do not seem appropri-
ate for the patient, pharmacological treatment should
be considered (Fig. 3, Table 6). For non-autistic children
and adolescents, the first-line medication approach for
the treatment of anxiety is the administration of SSRIs
(e.g., fluoxetine and sertraline, among others). However,
larger-scale, double-blind, placebo-controlled trials of
SSRIs for youth with ASD have not found the drug to be
better than placebo, and significant adverse effects are
common. Most trials of SSRIs in youth with ASD have
targeted interfering repetitive and ritualistic behavior
rather than anxiety specifically. For example, King et al.
2009 completed a 12-week RCT of the SSRI citalopram
in 149 youth with ASD (mean age =9.4 years, range 5—17
years) [100]. Citalopram was found to be no more effica-
cious than placebo at reducing repetitive behaviors, and
the drug was associated with significantly more adverse
effects, including behavioral activation, characterized by
increased energy, impulsiveness, hyperactivity, decreased
concentration, stereotypy, and insomnia, among others
[100]. The Study of Fluoxetine in Autism (SOFIA) was
a 14-week RCT of the SSRI fluoxetine (2-18 mg/day) in
158 youth with ASD, ages 5-17 years [101]. The results
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showed that fluoxetine was no more efficacious than pla-
cebo for repetitive behavior. High rates of behavioral acti-
vation were reported in both groups [101].

In relation to non-autistic SOC Buspirone and mir-
tazapine are preferred first-line medications for anxi-
ety in individuals with ASD, compared to SSRIs, which
are commonly used in non-autistic SOC but can cause
behavioral activation in those with ASD.

Medication management and dosing for anxiety disorders
To date, there has been only one published RCT of a
medication, mirtazapine, for the treatment of anxiety
in youth with ASD [102]. Mirtazapine is a central pre-
synaptic o,-adrenergic antagonist that increases nor-
epinephrine release, which results in increased synaptic
serotonin (5-HT) levels facilitated by the stimulation
of a;-adrenergic receptors on 5-HT neuron cell bod-
ies. Mirtazapine also blocks 5-HT, and 5-HT; receptors
[103], a mechanism likely responsible for the anxiolytic
and hypnotic effects of the drug [104]. Mirtazapine is
FDA-approved for the treatment of major depressive dis-
order in adults. The study was a 10-week RCT compar-
ing mirtazapine (mean dosage=41.8+5.2 mg/day) with
placebo in youth with ASD ages 5-17 years [102]. Thirty
subjects were randomly assigned to mirtazapine versus
placebo in a 2:1 ratio, with the CGI-I and the Pediatric
Anxiety Rating Scale (PARS) as the primary outcome
measures. A non-significant trend toward superior-
ity of mirtazapine compared with placebo was observed
with the PARS (effect size=0.63). For 47% of partici-
pants assigned to mirtazapine, symptoms of anxiety
were considered “much improved” (CGI-I=2) or “very
much improved” (CGI-I=1) compared to 20% of those
assigned to placebo. The most common adverse effects of
mirtazapine were sedation/drowsiness, appetite increase/
weight gain, and irritability; however, there was no statis-
tically significant difference in the frequency of adverse
effects between mirtazapine and placebo [102].

Mirtazapine is available in 7.5 mg, 15 mg, and 30 mg
tablets and a 15 mg dissolvable wafer. We recommend
starting with a dosage of 3.75 mg at bedtime. We then
increase the dosage by 3.75 mg each week, giving all
medication at bedtime, until the symptoms of anxiety are
“much improved” or “very much improved”; the patient
develops interfering side effects (see above), that limit
further dose escalation; or we reach a maximum dose
of 45 mg/day. Mirtazapine can be given in two divided
doses if clinically indicated. Common side effects of mir-
tazapine include drowsiness, increased appetite, weight
gain, and irritability.

Buspirone is a 5-HT;, receptor partial agonist and
dopamine (D,) antagonist. Buspirone is FDA-approved
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Table 6 Medication options and dosing for anxiety in patients with ASD

Drug Common US Lurie Center Notable Side Effects
Brand Names Daily Dose Ranges
Mirtazapine  Remeron IR | 3.75-45 mg (may be divided across two Drowsiness, weight gain, dry mouth, constipation,
administrations) increased appetite, sedation, thrombocytopenia,
urinary hesitancy, irritability; *Rare risk of induction
of hypomania and suicidal ideation, and lowered
seizure threshold
Buspirone BuSpar, BuSpar Dividose, Vanspar IR | 5-30 mg (divided across two administrations) - Drowsiness, dizziness, headache, blurred vision,
tinnitus, diarrhea, nausea
Lorazepam  Ativan Acute | Sedation, drowsiness, ataxia, appetite changes,
0.5-1 mg (children), 0.5-2 mg (adult) tachycardia, irritability, constipation, sexual impair-
Short term | 0.5-3 mg (divided across 2-3 ment
administrations)

Hydroxyzine  Orgatraz, Vistaril, Atarax IR | 10-200 mg (divided across 2—-4 administra- Dry mouth, drowsiness, headache
tions)

Duloxetine  Cymbalta IR | 20-90 mg (may be divided across two Headache, drowsiness, fatigue, nausea, sexual
administrations) impairments, constipation, reduced appetite, diar-

rhea, hyponatremia;

Guanfacine  Intuniv ER| 1-4 mg Somnolence, fatigue, nausea, constipation, leth-

Tenex IR |0.5-4 mg (may be divided across two argy, insomnia, dizziness, bradycardia, hypotension
or more administrations; daily max. dose varies
by weight: 2 mg for 27-40.5 kg, 3 mg for 40.5-45
kg, 4 mg for>45 kg)

Quetiapine  Seroquel XR ER| 25-200 mg (acute) Somnolence, dry mouth, dizziness, constipation,

25-300 mg (chronic) metabolic changes, increased appetite, weight

Seroquel IR | 25-200 mg (acute) gain, lethargy, tachycardia, tardive dyskinesia
25-300 mg (chronic, divided across 2-3 admin-
istrations)

Citalopram  Celexa IR|5-40 mg Drowsiness, insomnia, dizziness, headache, nausea,
vomiting, constipation, sexual impairments,
weight changes, QTc prolongation;

Escitalopram Lexapro IR]5-20 mg Insomnia, sexual impairments, nausea, sweating,
fatigue, sedation; @

Fluoxetine Prozac IR|5-80 mg Anxiety, hyperhidrosis, diarrhea, dry mouth, sexual
impairments, nausea, sedation; ?

Fluvoxamine Luvox \R| 12.5-300 mg Nausea, somnolence, insomnia, sexual impair-
ments, vomiting, dry mouth;

Paroxetine Paxil, Seroxat IR|5-50 mg Drowsiness, dry mouth, weight gain, insomnia,
sexual impairments, tachycardia, constipation,
diarrhea, hyperhidrosis;

Sertraline Zoloft IR]12.5-200 mg Nausea, diarrhea, tremors, dyspepsia, reduced

appetite, hyperhidrosis, sexual impairment;

ER Extended-release, IR Immediate-release

@ Medications carry rare risks for induction of hypomania and suicidal ideation

for the treatment of generalized anxiety disorder (GAD)
in adults. To date, there are no published RCTs of bus-
pirone for the treatment of anxiety in ASD. In an open-
label trial, 22 children and adolescents with ASD (ages
6-17 years) received buspirone (15—-45 mg/day) for 6-8
weeks [105]. Nine patients (41%) showed a “marked
response;” and seven participants (32%) showed a “mod-
erate response, addressing target symptoms of anxi-
ety and irritability as measured with the CGI-I [105].
In a retrospective chart review including 31 ASD youth
(ages 8—17 years) without co-occurring ID or impaired

language skills, treatment with buspirone for co-occur-
ring anxiety disorders led to 18 of the subjects (58%)
rated as “much improved” or “very much improved” on
the CGI-I [106]. Nine of the subjects (29%) were “mini-
mally improved” [106]. There are very few clinically sig-
nificant side effects with buspirone. Possible side effects
include a sensation of dizziness, sedation, behavioral
activation, and increased appetite and weight gain.
Buspirone is available in 5 mg, 10 mg, 15 mg, and 30
mg tablets. We recommend starting with a dosage of 2.5
mg (half of a 5 mg tablet) given each morning. We then
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increase the dosage by 2.5 mg weekly, in the morning and
at “after school” time points. We continue in this man-
ner until the symptoms of anxiety are “much improved”
or “very much improved,” the patient develops interfering
side effects (see above) that limit further dose escalation,
or we reach a target dose of 15 mg twice a day.

While no published trials have been completed in ASD,
benzodiazepines can be highly effective for acute epi-
sodes of anxiety (i.e., as needed for acute panic attacks)
but can also be used as a short-term treatment of anxi-
ety while waiting for a primary medication to take effect.
Lorazepam dosing depends on its specific intent (acute
administration or as a short-term treatment) and the age
of the individual. Minimal dose is typically initiated to
achieve efficacy without sedation or dizziness. For acute
dosing, which is the most common use of lorazepam,
children can be given 0.25 mg up to 1 mg, and adults can
be given 0.5 mg up to 2 mg. However, in some cases, it
may be advantageous to start at an even lower dose (0.125
in children and 0.25 in adults). For short-term daily treat-
ment, with the intended action of 4-6 h, the frequency
of administration would be 2-3 times/day with a total
maximum daily dose of 1-3 mg. Clinical exceptions may
require higher dosing. Side effects include sedation, diz-
ziness, impaired muscle coordination (ataxia), and confu-
sion. A less common yet notable side effect may include
misuse or development of addiction (with increased
risk in individuals who have a history of substance mis-
use). To protect against misuse, clinicians may consider
short-term usage only or increase the monitoring of refill
durations. Benzodiazepines can act with other sedating
medications (to increase the risk of sedation), and at high
dosages, risks include suppression of respiration drive,
which is contraindicated for treating sleep in patients
with sleep apnea. In addition, patients taking more than 3
mg in 24 h are at risk for seizure if medication is stopped
suddenly. Prescribers are advised to taper down as the
safest way to discontinue use. Finally, benzodiazepines
also carry a risk of paradoxical reactions in those with
neurodevelopmental disorders (again emphasizing the
need to start low and go slow).

Hydroxyzine is an antihistamine that is described in
the sleep disturbances section, which can also be an
effective option for acute anxiety or for chronic anxiety.
For acute use, on an as-needed basis, 10 mg is an appro-
priate starting dose and can be given up to 3 times per
day. For chronic anxiety, 10 mg twice daily is an appropri-
ate starting dose, and this can be increased by 10 mg per
day until an effective dose is reached or until the maxi-
mum daily dose is reached. The recommended maximum
daily dose for patients younger than six years is 25 mg up
to 2 times/day. The recommended maximum daily dose
for patients between 6—12 years is 25 mg up to 4 times/
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day. For patients 12 years and older, the recommended
maximum daily dose is 50 mg up to 4 times/day. As noted
previously, the safety of long-term use of antihistamines
in young children has yet to be studied, and thus, hydrox-
yzine is not recommended for long-term use for young
children [67].

Duloxetine is a serotonin-norepinephrine reuptake
inhibitor (SNRI) that is FDA-approved for the treatment
of Major Depressive Disorder (MDD) in non-autistic
adults and GAD in non-autistic children, adolescents and
adults. Currently, there are no published RCTs evaluating
the use of duloxetine in the ASD population. Duloxetine
is recommended as a first-line option for co-occurring
anxiety and depression and as a second-line option for
anxiety alone. Side effects of duloxetine may include
headache, drowsiness, fatigue, nausea, sexual impair-
ments, constipation, reduced appetite, diarrhea, low
blood sodium (hyponatremia), and, more rarely, risk of
induction of hypomania, lowered seizure threshold, and
suicidal ideation. Duloxetine is available in capsules of
20 mg, 30 mg, 40 mg, and 60 mg and must be swallowed
whole. The recommended starting dosage is 20 mg/day,
and this can be increased by 10 mg every 1-2 weeks to
reach a target dosage between 20-90 mg a day in 1-2
divided dosages.

Guanfacine, which was previously discussed in the
sleep disturbances and ADHD sections, is also recom-
mended for anxiety with co-occurring sleep disturbance
or ADHD or as a second-line option for anxiety alone.
Appropriate dosing of guanfacine IR for anxiety can start
with 0.5 mg (half of a 1 mg tablet) and can be titrated up
by 0.5 mg every few days as tolerated and may be divided
across two or more administrations. This can continue
until an effective treatment response or the maximum
daily dose (2—4 mg depending on weight, see Table 6) is
reached. Guanfacine ER can be started at 1 mg daily and
titrated up by 1 mg weekly until achieving the desired
clinical response or reaching 4 mg, the maximum daily
dose for anxiety.

Quetiapine is an atypical antipsychotic with a good
effect size for anxiety but a poor side effect profile [107],
and it may be considered for patients with severe anxiety
who have not responded to other treatments. It is thought
that quetiapine provides relief from anxiety through its
actions on dopaminergic, serotonergic, and noradrener-
gic systems [108]. Similarly to lorazepam, quetiapine can
be prescribed on an as-needed basis for acute anxiety or
as a standing dose for chronic anxiety. For both acute and
chronic use, total daily doses of quetiapine may be given
divided across 2—3 administrations per day or once per
day for ER formulations. For acute use, on an as-needed
basis, starting doses of 25 are recommended and can be
divided across 2—3 administrations. This can be increased
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by 25 mg/day until an effective treatment response is
reached or a total maximum dose of 200 mg per day for
acute dosing is reached. For chronic use, daily doses can
start at 25 mg per day and can be divided across 2-3
administrations. This can be increased by 25 mg every
5-7 days until an effective treatment response is reached
or a maximum dose of 300 mg per day for chronic dos-
ing is reached [107], though doses as high as 800 mg have
been studied for the treatment of psychosis and some
patients may be able to tolerate higher doses. Common
side effects include sedation, dizziness, constipation,
increased appetite, weight gain, and elevated cholesterol
and blood sugar (metabolic syndrome). Other rare side
effects that can be seen include neuroleptic malignant
syndrome, tardive dyskinesia (slow onset, potentially
irreversible movement disorder), and extrapyramidal side
effects (tremor, dystonia). Quetiapine also has a black box
warning regarding the risk of stroke in elderly patients
with dementia-related psychosis.

See Fig. 3 for pharmacological approaches to the treat-
ment of anxiety in individuals with ASD.

Depressive disorders
Background
Depression is characterized by a clear-cut change in
affect and functioning accompanied by depressed mood
or anhedonia, the reduced ability to experience pleasure.
Major depressive disorder (MDD), the primary depres-
sive disorder, includes discrete episodes of at least two
weeks’ duration of depressed mood and/or loss of inter-
est or pleasure along with four or more of the following
neurovegetative symptoms: changes in appetite/weight,
insomnia or hypersomnia, psychomotor agitation or
retardation, fatigue or loss of energy, feelings of worth-
lessness or guilt, decreased concentration, and recur-
rent thoughts of death or suicidality [68]. Compared to
their typically developing peers, individuals with ASD are
four times more likely to experience depression in their
lifetime [109]. The prevalence of depression in adults
with ASD is higher in populations without co-occurring
ID [110], and depression rates among youth with ASD
increase with age and intelligence quotient (IQ) [111].
Due to overlapping symptomology and difficulties of
diagnosis in this population, depression may be under-
diagnosed in ASD [20]. Without accurate intervention,
depression symptoms often worsen over time [17].
Failure to treat co-occurring depression in ASD can
be life-threatening, with a 2014 systematic review find-
ing suicidality present in 10.9-50% of samples with ASD
[21]. A recent meta-analysis of data from over 48,000
autistic and possibly autistic individuals without co-
occurring ID reported pooled prevalence rates of suicidal
ideation to be 34% and suicidal attempts and behaviors to
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Table 7 Signs and Symptoms of Depression in ASD

Behavioral Medical

Loss of interest in preferred activities®
Guilty thoughts

Low self-esteem

Decreased energy?

Decreased concentration

Suicidal thoughts

Crying episodes®

Sustained sad mood®

Increased irritability or aggression®
Regression in activities of daily living?
Anhedonia®

Increased or decreased sleep?
Changes in appetite®
Psychomotor retardation?

@ Items with an asterisk are especially crucial for recognizing depression in
minimally verbal patients

be 24% [112]. Gender was an important moderating fac-
tor; suicidal ideation was higher in samples from individ-
uals who are transgender or gender non-conforming, and
meta-regression results showed that as the proportion
of male participants decreased, suicide plan prevalence
increased [112], partially supporting previous research
that suicidality is more prevalent in ASD females [113].
Diagnosis

Identifying symptoms of depression in ASD (Table 7)
(i.e., distinguishing symptoms of depression from
the functional and adaptive impairments inherent in
ASD) can be challenging. First, traditional measures
of depression are not well-validated in the ASD popu-
lation [114]. Moreover, identifying core symptoms of
depression relies at least partially on self-report [114].
Social communication difficulties (including funda-
mental communication impairments) may prevent
even a skilled clinician from gathering the informa-
tion necessary to make an accurate diagnosis. A co-
occurring diagnosis may be further complicated by the
ways in which the symptoms and features overlap (e.g.,
social withdrawal) and by the atypical manifestation of
depression symptoms in ASD [115].

Differential diagnoses
Ruling out the effects of substance-induced depression
(e.g., intoxication or withdrawal from drugs of abuse),
medication side effects (e.g., fatigue from beta-blocker or
anti-epileptic medications), or another.

underlying medical condition (e.g., hypothyroidism or
conditions that cause pain or delirium) is critical for the
accurate diagnosis of depressive disorders. Moreover, cli-
nicians must rule out separate mental health diagnoses
that warrant different approaches to treatment. Specifi-
cally, clinicians should screen for hallucinations or delu-
sions that may suggest a psychotic disorder or depression
with psychotic features. Additionally, clinicians should
screen for mania (currently or in the past) and active
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Table 8 Medication options and dosing for depression in patients with ASD

Drug Common US Lurie Center Notable Side Effects
Brand Names Daily Dose Ranges
Duloxetine ~ Cymbalta IR]20-90 mg Headache, drowsiness, fatigue, nausea, sexual impairments, constipation, reduced appetite,
(may be divided diarrhea, hyponatremia; ®
across two adminis-
trations)
Mirtazapine  Remeron IR|3.75-45 mg Drowsiness, weight gain, dry mouth, constipation, increased appetite, sedation, thrombocy-
(may be divided topenia, urinary hesitancy, irritability; @
across two adminis-
trations)
Bupropion Wellbutrin SR, Well-  ER[150-450 mg Insomnia, headache, decreased appetite, dizziness, hypertension, constipation, nausea, dry
butrin XL, Forfivo XL mouth, tinnitus; Can lower the seizure threshold, contraindicated in patients with seizure
H . a
Wellbutrin, Aplenzin IR [37.5-450 mg disorder;
Vortioxetine  Trintellix, Brintellix IR|5-20 mg Nausea, constipation, vomiting; @
Venlafaxine  Effexor IR|25-375mg Nausea, diarrhea, reduced appetite, hyperhidrosis, sexual impairments, headache, insomnia,
sedation, hyponatremia, hypertension; ®
Citalopram  Celexa IR|5-40 mg Drowsiness, insomnia, dizziness, headache, nausea, vomiting, constipation, sexual impair-
ments, weight changes, QTc prolongation;
Escitalopram  Lexapro IR]5-20 mg Insomnia, sexual impairments, nausea, sweating, fatigue, sedation; *
Fluoxetine Prozac IR|5-80 mg Anxiety, hyperhidrosis, diarrhea, dry mouth, sexual impairments, nausea, sedation;
Fluvoxamine  Luvox IR]12.5-300 mg Nausea, somnolence, insomnia, sexual impairments, vomiting, dry mouth; @
Paroxetine Paxil, Seroxat IR|5-50 mg Drowsiness, dry mouth, weight gain, insomnia, sexual impairments, tachycardia, constipa-
tion, diarrhea, hyperhidrosis; @
Sertraline Zoloft IR]12.5-200 mg Nausea, diarrhea, tremors, dyspepsia, reduced appetite, hyperhidrosis, sexual impairments;

ER Extended-release, IR Immediate-release

2 All medications carry rare risks for induction of hypomania and suicidal ideation

substance abuse. Periods of depressed mood that are
milder, self-limited without sustained duration, and with-
out neurovegetative features should prompt the clinician
to consider adjustment disorder or normative sad mood
and may benefit from more conservative management
with therapy, exercise, or other psychosocial supports.
The treatment of co-occurring issues such as ADHD,
anxiety, or irritability may result in a more stable mood
and a reduction in the frequency and intensity of brief
periods of sad affect.

Treatment
Therapeutic approaches that have been tailored to meet
the unique needs of individuals with ASD, such as modi-
fied CBT, are options for depression treatment in ASD
[116]. Social skills interventions [117] have shown suc-
cess, as well as mindfulness-based stress reduction tech-
niques and coaching to address functional challenges
[98]. As a guiding principle, if a patient is able to iden-
tify mood states and associate those mood states with life
events, then one of the above therapies is likely a good
first step in treatment.

Pharmacological treatments may also be required
(Fig. 4, Table 8). In the psychopharmacological treat-
ment of depression, there have been no RCTs in ASD.

Some trials of SSRIs evaluated depression as a second-
ary outcome measure, but they did not recruit for clini-
cally significant depression in their participant cohort
[118]. In the general population, SSRIs are the com-
mon first-line pharmacological treatment for depres-
sion. However, increased rates of behavioral activation,
impulsiveness, and stereotypy have been observed
in studies examining the use of SSRIs among patients
with ASD for the treatment of restricted and repetitive
behaviors [118]. This raises the concern for there being
an increased risk for behavioral side effects in patients
with ASD using SSRIs. Clinicians may consider non-
SSRI medications as first-line options in the treatment
of depression in patients with ASD to avoid this risk.
Duloxetine, mirtazapine, bupropion, and vortioxetine
are suitable first-line medications for depression in
ASD, as described below. If patients achieve remission
with one of the first-line medications, the drug should
be continued for a minimum of one year with monitor-
ing every 3—6 months depending on stability for side
effects and effectiveness. If a medication results in a
partial response, then augmentation with bupropion
or lithium may help achieve remission. If a patient has
no response or does not tolerate a medication, then the
medication should be tapered off, and the next option
should be tried.
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Selective serotonin reuptake inhibitors can be consid-
ered as second-line treatment options. It is important
to note that both SSRIs and SNRIs carry an FDA black
box warning to monitor for suicidal ideation when used
in patients ages 25 years or younger. This black box
warning also exists for proposed first-line treatment
options of mirtazapine, bupropion, and vortioxetine.
However, recent research has suggested that SSRI treat-
ment may actually reduce the risk of suicidal behav-
jor [119]. Patients should be monitored for suicidality
throughout treatment regardless of medication choice.
For patients who are at imminent risk for suicidality or
self-harm, it may be necessary to consider hospitaliza-
tion or inpatient management to achieve acute stability.

For severe or treatment-refractory depression, options
such as transcranial magnetic stimulation, electrocon-
vulsive therapy (ECT), or ketamine may be considered in
concert with psychiatric consultation if available.

In relation to non-autistic SOC Duloxetine, mirtazap-
ine, bupropion, and vortioxetine are recommended first-
line medications for depression in individuals with ASD,
ahead of non-autistic SOC, SSRIs which can cause behav-
ioral activation in individuals with ASD.

Medication management and dosing for depressive disorders
Duloxetine, which was described above in the anxi-
ety section, is FDA-approved for MDD in non-autistic
adults and GAD in non-autistic children, adolescents and
adults. Duloxetine can be started at 20 mg/day, and this
can be increased by 10 mg every 1-2 weeks until a target
dosage between 20-90 mg a day in 1-2 divided dosages
is reached.

Mirtazapine, fully described previously in the anxi-
ety section, is FDA-approved for MDD in adults. It has
shown good tolerability in an RCT for anxiety in youth
with ASD [102]. For use in the treatment of depression in
ASD, the recommended starting dose is 3.75 mg, which
can be increased by 3.75 mg weekly until depression
symptoms are resolved. The maximum recommended
dosage of mirtazapine is 45 mg daily in 1-2 divided
doses.

Bupropion is an aminoketone antidepressant that is
believed to act by inhibiting dopamine and norepineph-
rine reuptake. Bupropion is FDA-approved for adult
MDD, seasonal affective disorder (SAD), and nicotine
addiction. Bupropion is available in IR (three times a
day), sustained-release (twice a day), and ER (once a day)
formulations. Typical starting dosages are 37.5 mg a day
for IR and 150 mg a day for ER and may be increased by
37.5 mg a week for IR or 150 mg every 1-2 weeks for ER
until a target dose of 150 mg to 450 mg a day is reached.
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Bupropion can lower the seizure threshold and should
not be used for patients with a seizure disorder.
Vortioxetine is a serotonin modulator that has received
FDA approval for MDD in individuals 18 years and older.
Vortioxetine has not been studied for the treatment of
depression in an RCT in the ASD population. Vortioxe-
tine IR tablets are available in 5 mg, 10 mg, 15 mg, and 20
mg doses. The recommended starting dose is 5 mg daily,
which can be increased by 5 mg every week to a target
dosage between 10 and 20 mg daily in once-daily dosing.
See Fig. 4 for pharmacological approaches to the treat-
ment of depressive disorders in individuals with ASD.

Irritability

Background

Irritability in the DSM-5 is defined as “persistent anger,
a tendency to respond to events with angry outbursts
or blaming others, an exaggerated sense of frustration
over minor matters” [103]. Irritability is often used as
an umbrella term for behavioral symptoms associated
with various disorders, including ASD, which can con-
sist of one or a combination of the following: extreme
tantrums, aggression towards people or property,
severe mood lability, and SIB. The DSM-5-TR lists irri-
tability as a symptom of various mood and behavioral
disorders such as depression, posttraumatic stress dis-
order, disruptive mood dysregulation disorder, and
oppositional defiant disorder (ODD) [68]. Within the
context of ASD, irritability may be a manifestation of
an additional psychiatric condition such as ADHD
or a mood disorder for example. Irritability may also
be a symptom of underlying medical issues such as
GI discomfort or related to difficulty communicat-
ing. Irritability is common in ASD. Parent reports of
physical aggression in a cohort of 1,380 children and
adolescents with ASD showed that 35% were currently
exhibiting significant aggression towards a caregiver or
another person and that 49% had demonstrated some
form of aggression towards others in the past [120]. A
recent meta-study reported that prevalence rates of SIB
in the ASD population may be as high as 42% [121].
Severe irritability can impact relationships, access to
educational programming and therapeutic/behavioral
services, and work opportunities and can lead to stress
and reduced quality of life for individuals, family mem-
bers, and caregivers [18, 19, 122—-124].

Irritability is a complex symptom domain, and it can
be difficult to determine the underlying cause among
the wide array of potential sources. Additional chal-
lenges are posed by balancing safety concerns related
to irritability behaviors themselves and those related to
pharmacological treatment options for irritability. Ide-
ally, specialized medical experts, such as a psychiatrist,
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will be involved in the assessment and treatment of
individuals with severe irritability, as irritability can be
a symptom of multiple psychiatric conditions, includ-
ing ADHD, depression, mania, psychosis, or a poten-
tial medication side effect. However, we recognize that
access to specialized care is not always attainable, and
there may be cases where the treatment of irritability
through general practice providers is necessary and
warranted. With this in mind, we include a brief section
that offers insight into the ways that Lurie Center for
Autism providers approach the treatment of irritability
in ASD.
Defining and recognizing irritability
Unlike the first four co-occurring conditions discussed
in these guidelines, irritability is an umbrella term rather
than a diagnosis. There are many terms and concepts
related to irritability that have been used in clinical and
research applications through the years, such as aggres-
sion, problem behaviors, maladaptive behaviors, and
mood/emotional dysregulation [124-127]. However, as
the two drugs that have received FDA approval for use in
ASD, risperidone, and aripiprazole, are both for the indi-
cation of “irritability” [23, 24], we chose this language for
the purposes of our prescribing practices guidelines.
While irritability may be hard to define and interpret,
the signs of irritability are more overt than many other
interfering behaviors. The Aberrant Behavior Checklist
(ABC)-Irritability subscale can be helpful in identify-
ing these signs including inappropriate yelling or crying,
banging objects, deliberate self-injury, showing aggres-
sion towards others (either physical or verbal aggression),
and tantrums/meltdowns [128]. Self-injurious behavior
may involve head banging, hair pulling, eye pressing,
self-biting/scratching, and other behaviors individuals
do to themselves that can result in physical injury [122].
Patient, caregiver, and teacher reports, with subsequent
clinician interviews/impressions, typically comprise the
process of assessing if a patient has irritability.

Differential diagnoses

In individuals with ASD, it can be challenging to deter-
mine the underlying cause of irritability, which is a cru-
cial first step for determining the appropriate treatment.
Unrecognized or untreated medical/physical issues may
be at the root of irritability in some cases. Possible medi-
cal issues include but are not limited to headaches, oral
abscesses, ear infections, constipation, GERD, etc. In
such cases, proper medical attention can alleviate irrita-
bility. Similarly, irritability may be a manifestation of an
additional psychiatric condition, in which case treatment
should target that condition. In these cases, there are typ-
ically more symptoms than just irritability, such as sleep,
appetite, and/or concentration changes. For example,
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mood disorders such as depression, bipolar disorder, or
anxiety disorders may present as irritability in ASD, and
ADHD-related impulsivity may be driving emotional dys-
regulation that manifests as irritability. A clinical data
review of 123 psychiatrically referred youth with ASD
suggested that complaints of irritability may be a primary
presentation of depression in this population [20]. It is
important to assess early on whether one or more of these
physical or psychiatric factors or behavioral or commu-
nicative needs are underlying or exacerbating irritabil-
ity to treat the root cause. Considering the number and
complexity of potential underlying causes of irritability,
an ideal assessment pathway involves multidisciplinary,
expert input. An extensive practice pathway for irritabil-
ity was described by McGuire et al. 2016, which includes
comments on potential contributors such as medical
problems, functional communication challenges, psycho-
social stressors, maladaptive reinforcement patterns, and
co-occurring psychiatric disorders [125]. Potential medi-
cal or physical causes should be evaluated by the appro-
priate medical professional, whether that be in general
practice, gastroenterology, dental care, etc. When the
general practitioner is unclear about the diagnosis or is
concerned that there may be additional psychiatric con-
ditions, referral to a psychiatrist is advised.

Treatment

Behavioral and educational strategies can be imple-
mented to assist in the management of irritability. A
functional behavioral assessment from a school behav-
ioralist can offer helpful insight into the function of dis-
ruptive behaviors, such as escaping aversive stimuli like
a loud room or accessing rewarding or soothing stimuli
like getting caregiver attention. When the function of
a behavior can be determined, a behavioral team can
develop a plan to reduce the frequency of maladaptive
behaviors through adjustments to the environment and
caregiver response patterns that aim to decrease the per-
sistence of the behavior. Parent training, namely targeted
skill development for caregivers in addressing maladap-
tive behavior, has shown potential to reduce irritabil-
ity [129-131]. The RUBI Parent Training for Disruptive
Behavior was specifically endorsed by Lurie Center pro-
viders and preliminary efficacy findings in recent feasibil-
ity studies are promising [132].

When behavioral options are ineffective, or irritability
is in the moderate to severe range [133], providers may
turn to pharmacological treatments for non-specific irri-
tability (Fig. 5, Table 9). The ABC-Irritability subscale
is important to obtain at baseline and throughout the
course of treatment of irritability in ASD [133].
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Table 9 Medication options and dosing for irritability in patients with ASD

Drug Common US  Lurie Center Notable Side Effects
Brand Names Daily Dose Ranges
Guanfacine  Intuniv ER| 1-4 mg Somnolence, fatigue, nausea, constipation, lethargy, insomnia, dizziness, bradycardia,
Tenex IR | 1-4 mg (may be divided hypotension
across two or more administra-
tions)

Risperidone  Risperdal IR]0.25-4 mg Somnolence, increased appetite, weight gain, fatigue, urinary incontinence, constipa-
tion, anxiety, nausea, dizziness, akathisia, tardive dyskinesia, priapism, hyperprol-
actinemia

Aripiprazole  Abilify R]1-15mg Somnolence, increased appetite, weight gain, nausea, akathisia, tardive dyskinesia,

metabolic changes

ER Extended-release, IR Immediate-release

Medication management and dosing for irritability

When pharmacological treatments are appropriate, a,-
adrenergic agonists such as guanfacine are a good option
to begin with based on their safety and side effect pro-
files. For irritability, guanfacine IR tablets can be started
at a daily dose of 1 mg, given as 0.5 mg (half of a 1 mg
tablet) twice daily, and increased up to a maximum daily
dose of 4 mg across two or more administrations. Guan-
facine ER can be started at 1 mg daily and increased up to
a maximum daily dose of 4 mg for irritability.

In extreme cases of irritability where behaviors pose
a significant threat to the safety of an individual or oth-
ers, one may consider beginning with the atypical antip-
sychotics, risperidone and aripiprazole, which are both
FDA-approved for irritability in children and adolescents
with ASD [23, 24]. While antipsychotic medications
show efficacy and general tolerability [134], they can
lead to serious physiological effects such as changes in
bodyweight, body mass index, triglycerides, cholesterol,
prolactin and heart rate [135], and thus require careful,
frequent monitoring.

Risperidone and aripiprazole have shown similar effi-
cacy and safety profiles in comparison clinical trials [136,
137], though one meta-analysis on pharmacological treat-
ment of irritability and problem behaviors in ASD did
report that the number of subjects needed to treat was
lower for risperidone [138]. However, these drugs differ
in a few key areas worth considering when choosing the
best first-line option for a particular patient. Risperidone
can increase prolactin levels (hyperprolactinemia), which
can lead to breast tissue development (gynecomastia)
and milk production (galactorrhea), which may be dis-
tressing to patients. Aripiprazole can lower prolactin lev-
els, which will help avoid the risks of gynecomastia and
galactorrhea. Hypogonadism, which is another poten-
tial side effect that is more common with risperidone
than aripiprazole, can lead to decreased libido, erectile

dysfunction, menstrual irregularities, decreased muscle
mass, and low bone density.

Risperidone can be slightly more sedating than ari-
piprazole. Both antipsychotics come with the risk of
serious side effects such as neuroleptic malignant syn-
drome and tardive dyskinesia, a slow onset, sometimes
irreversible movement disorder. Profound metabolic side
effects, including weight gain, increased chance of dia-
betes, hyperlipidemia, and high blood pressure, are also
common with risperidone and aripiprazole [139-141].
Data from drug naive patients with psychosis showed sig-
nificant weight and metabolic changes after one year of
treatment with either risperidone or aripiprazole [142].
Risperidone can be started at a dose of 0.25 mg per day
and increased as needed up to 4 mg per day. Aripiprazole
can be started at a dose of 1 mg per day and increased as
needed up to 10—15 mg per day.

See Fig. 5 for pharmacological approaches to the treat-
ment of irritability in individuals with ASD.

Conclusion

Current ASD prevalence estimates are now 1 in 36 for
children in the U.S. [1] and in the last decade the global
median prevalence of ASD children and adults is 10 per
1000 [3]. This jump in ASD rates is partly attributable
to increased reporting and diagnosis [143], especially
with the expanded Autism Spectrum Disorder diagnosis
of the DSM-5 [103, 144]. There is also evidence to sug-
gest a true increase in global ASD occurrence, poten-
tially relating to environmental exposures [145, 146] or
reproductive health factors [147]. A compelling recent
BMC Medicine review outlines evidence for an array of
prenatal environmental risk factors that are contribut-
ing to ASD prevalence [148]. As we experience a rising
number of new ASD patients entering the healthcare
system and a growing cohort of young adults and aging
adults, the limited availability of ASD specialists in the
U.S. and significant disparities in access to care [149] are
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raising systemic alarms. The current climate of ASD care
absolutely requires that general practitioners receive the
knowledge and training necessary to increase familiarity
and comfort with ASD-specific prescribing practices, as
referring to specialists for every case is no longer a sus-
tainable model.

In the guidelines presented herein, experts in the field
were asked to combine their years of highly specialized
ASD medication management experience with findings
from updated scientific literature reviews to educate all
providers on specialty prescribing guidelines. Common
co-occurring symptom domains were discussed, with
ASD-specific prescribing recommendations and clinical
considerations for each problem. The ambiguity of which
patients to treat “in-house” was addressed by discussing
specific thresholds of when to refer out to specialists.

It is important to recognize the limitations of these
clinical guidelines. Our findings are based on the consen-
sus among prescribers from a single site, many of whom
have received similar clinical training or have mentored
one another, thereby limiting the breadth of perspec-
tives included in this study. Additionally, because we
are a highly specialized ASD clinic, there may be a bias
in the patient population that our providers have expe-
rience working with. Furthermore, due to the neces-
sity of maintaining a manageable scope, this manuscript
primarily focuses on psychopharmacology and does not
encompass the extensive realm of behavioral and thera-
peutic treatment approaches which are a critical aspect
of the treatment landscape. Our recommendations
also do not encompass considerations of the addition-
ally complex and unique needs of individuals with ASD
and a co-occurring genetic disorder such as Rett Syn-
drome or Fragile X syndrome. In the future, we hope to
adapt the content of this paper into educational materi-
als and in doing so, would love to connect with outside
experts in the field, to add to the diversity of perspectives
and potentially incorporate a wider variety of treatment
approaches.

Our work is also limited by the dearth of FDA-
approved medications, conclusive, replicated clinical
trials and validated diagnostic and outcome measures
for co-occuring conditions in individuals with ASD. The
limited experimental evidence for medication treatment
options results in lingering ambiguity in our pharmaco-
logical treatment pathways. Outside of specific use cases
that account for a patient’s unique clinical profile and a
prescriber’s experience, there is not sufficient informa-
tion to inform whether to choose one medication or
another within groupings of medication options in our
treatment pathways. The paucity of approved medica-
tions for ASD underscores the pressing need for fur-
ther research into the pharmacotherapy of common
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co-occurring conditions linked to ASD. Additional RCTs
are greatly needed, as are clinical outcome measures vali-
dated in ASD to assist with co-occuring diagnoses and
assess treatment efficacy. Additional research across the
ASD lifespan is especially needed as the vast majority of
research to date has focused on ASD youth which lim-
its the relevance of guidance to younger and aging adults
with ASD. This future research is essential, but will take
time, and meanwhile there is an ever-pressing need for
access to ASD-competent care.

In summary, the number of ASD patients in the U.S.
far exceeds the capacity of the current subspecialty care
model. General practitioners are both highly capable and
willing to fill in this gap in ASD care if given sufficient
education and resources to do so. This manuscript pre-
sents relevant, easy-to-reference prescribing guidelines
on the treatment of sleep disturbances, ADHD, anxiety,
depression, and irritability in ASD, based on expert opin-
ion combined with current research. Our hope is that
empowering general providers to manage first-line care
for patients with ASD and interfering neuropsychiatric
symptoms and disorders, will give these patients faster
access to competent care and will increase specialist time
to provide care to patients with more complex condi-
tions. The goal is to improve access to timely, safe and
informed care, ultimately improving treatment outcomes
for all individuals with ASD seeking medical care.
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