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Autism spectrum disorder (ASD) is a heteroge-
neous neurodevelopmental disorder character-
ized by restrictive, repetitive patterns of behavior
and deficits in social communication and social
interaction (American Psychiatric Association,
2013). ASD is common — data from the Autism
and Developmental Disabilities Monitoring
Network indicated that in 2016, 1 in 54 children
met the criteria for being diagnosed with ASD
(Maenner et al., 2020). It is also a persistent, life-
long disorder. As with everyone, the behavior of
people with autism changes over the course of
their lives, so do the challenges they face.
Physicians often prescribe psychotropic
drugs — medications intended to improve mood,
cognitive status, or overt behavior — to help peo-
ple with ASD meet these challenges. Two medi-
cations, the antipsychotics aripiprazole (Abilify)
and risperidone (Risperdal), are approved by the
US Food and Drug Administration (FDA) for
treating “irritability” in young people (6—17 years
of age) with ASD and are widely used for this
purpose. Other psychotropic medications are
also commonly prescribed for members of this
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population. The effectiveness of psychotropic
medications as a treatment for young people
with ASD has generated substantial interest
among researchers and scholars. As an example,
VanDerwall et al. (2021) recently reviewed the
effects of aripiprazole in people with ASD. They
found 14 relevant studies and 12 review articles
that summarized the research findings.

Although VanDerwall et al. (2021) included
studies regardless of the age of participants, the
oldest participant in any study was 22 years of
age, and most involved only children and adoles-
cents. Given the absence of relevant information,
VanDerwall and colleagues emphasized that it is
impossible to determine whether age modulates
the effects of aripiprazole in people with ASD or
to reach data-based conclusions about the effects
of the drug in older members of this population.

The tendency of researchers to not include
adult participants with ASD in drug research is
not limited to studies of aripiprazole. Poling et al.
(2017) recently summarized the effects of psy-
chotropic drugs in people with ASD. In describ-
ing the limitations of the published research, they
wrote: “The effects of psychotropic drugs in peo-
ple [with ASD] past young adulthood remain to
be determined” (Poling et al., 2017, p. 464). In
making this point, they referred to a review by
Dove et al. (2012), who examined eight studies
that examined the effects of psychotropic medi-
cations in 13- to 30-year-old people with
ASD. Four of the studies were of fair quality and
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four were of low quality. The scarcity of studies
and the lack of good quality studies indicate a
clear need for more, and better, drug research
involving adults with ASD, because members of
this population often receive psychotropic drugs.

Given the relative scarcity of research examin-
ing the effects of psychotropic drugs in adults
with ASD, it is no surprise that many reviews of
the psychopharmacology of ASD pay little or no
attention to adults. Table 17.1 lists 28 reviews
published since 2010 with the drug(s), target
symptoms, and age range considered. Half of
them considered research involving adults. None
of their authors, except for VanDerwall et al.
(2021), suggested that age influences the effects
of psychotropic drugs in people with ASD.

It may well be that results obtained with chil-
dren and adolescents with ASD generalize to
older people. Even if this is so, the available
research has serious limitations. Beginning with
Greiner’s (1958) plea for good quality studies,
researchers have pointed out that drug studies
involving people with developmental disabilities,
including ASD, often are poorly controlled and
of limited scope (e.g., Gadow & Poling, 1986;
Matson et al., 2000; Sprague & Werry, 1971).

In Poling et al.’s (2017) review of psychotro-
pic medications for people with ASD, they
described several limitations of the available
research and explained the significance of these
limitations. Those limitations are relevant to what
is known about drug effects in all people with
ASD, including adults. We list them below, with
occasional comments pointing out particular rel-
evance to adults. Please see Poling et al. for
detailed, general discussion.

1. There are no long-term studies of the value or
adverse effects of drug treatments. By the time
a person with ASD is 50 years of age, that
individual may well have received a psycho-
tropic drug every day for three or four decades,
but nothing is known about the costs and ben-
efits of such extended exposure.

2. The probability of gender differences in drug
effects has been largely ignored. It is interest-
ing that Jobski et al. (2017) found that the sex
of adults with ASD did not predict overall

psychotropic drug use, but there was a differ-
ence in the kinds of drugs most often pre-
scribed for men and women. Men more often
received antipsychotics and medications iden-
tified to treat attention-deficit/hyperactivity
disorder (ADHD) than women, whereas
women were more likely to be treated with
antidepressants and anxiolytics than were
men. The factors responsible for this differ-
ence merit investigation.

. Very little is known about the effects of

polypharmacy.

. Drug treatments are rarely compared to other

treatments. Few drug versus drug compari-
sons have appeared. Comparisons of drug ver-
sus nondrug treatments are even rarer.

. The effects of combinations of psychotropic

medications and non-pharmacological inter-
ventions are largely unknown.

. Measures of desired and side effects are often

weak. As evidence, Brugha et al. (2015)
reviewed studies that supposedly examined
the effects of various interventions on the core
symptoms of ASD in adults, including 19
drug studies. They found that measures were
inconsistent and often inappropriate, noting:
“Use of outcome measures varied with fre-
quent use of non-standardized assessment,
very little use of measures designed specifi-
cally for individuals with ASD or of instru-
ments focusing on core ASD deficits, such as
communication or social functioning”
(Brugha et al., 2015, p. 99).

. Data analysis is often weak. In many studies

with adults, the clinical significance of drug-
induced changes is not considered. Rather,
statistical significance revealed via an inferen-
tial statistic is the sole evidence of the sup-
posed value of the medication.

. The possibility of bias affecting findings is

high in many studies. Research funded by the
manufacturers of psychotropic drugs raises
this possibility.

. Predictors of positive responses to drugs have

not been isolated. When data for individual
adults with ASD are reported, there are indi-
vidual differences in the effects of a medica-
tion, but the variables responsible for the



17 Pharmacological Interventions for Adults with Autism Spectrum Disorder

295

Table 17.1 Published reviews of drug effects (since 2010)

Published reviews Drug or drug classes Demographic® Target symptoms®
Aman et al. (2014) Atomoxetine Children (19 years old or | Hyperactivity
younger)

Baribeau and Anagnostou
(2013)

Multiple drug agents

Children and adults

Social communication

Bartram et al. (2019) Aripiprazole All ages Irritability
Ching and Pringsheim Aripiprazole Children Behavioral problems
(2012)

Dove et al. (2012)

Multiple drug classes

Adolescents and young
adults (13-30 years old)

Core symptoms of ASD and
comorbid symptoms

Doyle and McDougle
(2012)

SRIs and antipsychotics

Children and adults

Core symptoms of ASD and
comorbid symptoms

Elbe and Lalani (2012) Antipsychotics and Children and adults Irritability
miscellaneous drug
agents
Farmer and Aman (2011) | Aripiprazole Children Irritability
Frye et al. (2013) Multiple drug classes Children Seizures
Fung et al. (2012) Aripiprazole Children (4-18 years old) | Sensory abnormalities
Ghanizadeh (2012) Atomoxetine Children and adults ADHD symptoms
Ghanizadeh et al. (2015) Aripiprazole Children and adolescents | Irritability
Guenole et al. (2011) Melatonin Children and adolescents Sleep disturbance
Hirsch and Pringsheim Aripiprazole Children and adults Behavioral problems
(2016)
Jenabi et al. (2019) Multiple drug classes Children Sleep disorders
Jobski et al. (2017) Multiple drug classes Children and adults Non-core symptoms of
ASD and psychiatric
comorbidity
Krishnaswami et al. Secretin Children (12 years old or | Core symptoms of ASD
(2011) younger)
Maneeton et al. (2018) Aripiprazole Children and adolescents | Behavioral disturbances

McPheeters et al. (2011)

Multiple drug classes

Children (12 years old or

Challenging and repetitive

younger) behaviors
Mohiuddin and Multiple drug classes Children and adults Hyperactivity, irritability,
Ghaziuddin (2013) and aggression
Preti et al. (2014) Oxytocin Children and adults Emotion recognition and
eye gaze
Reichow et al. (2013) Methylphenidate, Children ADHD symptoms
atomoxetine, and
clonidine
Rizzo and Pavone (2016) Aripiprazole Children and adolescents | Irritability and aggression
Rossignol and Frye (2014) | Multiple drug agents Children and adults Core symptoms of ASD and
approved for Alzheimer’s comorbid symptoms
disease
Roy et al. (2015) Naltrexone Children Core symptoms of ASD and
comorbid symptoms
Siegel and Beaulieu Alpha-2 agonists and Children (18 years old and | Core symptoms of ASD and

(2012)

antipsychotics

younger)

comorbid symptoms

Taylor (2016)

Multiple drug classes

Adults

Behavioral disturbances

VanDerwall et al. (2021)

Aripiprazole

Children and young adults
(4-22 years old)

Irritability

“Demographics as reported by the authors in the review
"Target symptoms and/or areas as reported by the authors in the review
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differences are unknown. For example,
McDougle et al. (1998) examined the effects
of risperidone on the severe aggression of 14
adults with ASD. Eight responded favorably
to the drug; six did not. The reason for the
difference was unclear.

Despite these limitations, Poling et al. (2017)
concluded that research supports three conclu-
sions. They are as follows:

1. A wide range of medications have been evalu-
ated inadequately. Very few drugs have been
studied in multiple, well-controlled trials
using valid outcome measures. This poses a
huge problem for physicians searching for
evidence-based pharmacological interven-
tions to benefit people with ASD. Huete et al.
(2014) clearly described the problem they
face: “...psychiatrists are challenged with
basing their understanding of medication util-
ity on a less that optimal body of research and
more often on case study reports, and some-
times must refer to reported results and clini-
cal trials of medications used in the general
population for similar symptoms to guide
their decision” (p. 736).

2. Antipsychotic drugs often reduce challenging
behaviors in children and adolescents. As
noted, risperidone and aripiprazole are FDA-
approved for this purpose (i.e., treating “irrita-
bility”). This is de facto evidence that a panel
of experts deemed the data providing evidence
of their value compelling.

3. No drug significantly improves the core symp-
toms of autism. Although a well-tolerated
medication that produced such an effect would
revolutionize the treatment of people with
ASD, such a drug is yet to appear.

In fairness, we must point out that some experts
are more optimistic in their appraisal of the
research literature than are Poling et al. (2017).
Ethical and practical restrictions, coupled with
very limited funding, make it difficult to conduct
well-controlled research involving people with
ASD. The results of limited, poorly controlled
studies are often all that is available for assessing

the value of pharmacological interventions, and
experts differ in their willingness to accept the
results of such studies. They also differ with
respect to the criteria they apply when evaluating
whether a study supports meaningful results.
This is fine. Anyone interested in the psychophar-
macology of ASD should contact multiple
sources, such as the reviews listed in Table 17.1,
and view all conclusions — including ours — with
due skepticism. With that caution in mind, and an
overview of the psychopharmacology of ASD as
background, we now turn our attention specifi-
cally to adults.

Prevalence of Psychotropic Drug
Use in Adults with Autism

A small number of studies have examined the
prevalence of psychotropic drug use in adults
with ASD. Prevalence rates differ substantially
across studies, but, overall, their findings suggest
that more than half of the members of this popu-
lation are prescribed at least one psychotropic
drug at a given point in time. Jobski et al. (2017)
provided a systematic review of the use of psy-
chotropic drugs in patients with ASD and reported
a median prevalence level of 41.9% for 21 sur-
veys that primarily involved children. They
reported a median prevalence of 61.5% for six
surveys that primarily involved adults.

We conducted a literature search to find arti-
cles reporting prevalence rates that were pub-
lished after the review by Jobski et al. (2017). We
searched four databases (i.e., Cochrane Library,
PubMed, Scopus, and Web of Science) using the
terms “Autism Spectrum Disorder” AND “Adult”
AND “Psychotropic drug.” This search produced
114 results. Two of us perused each article,
selecting those that reported the prevalence of
psychotropic drug use among adults with
ASD. Five articles, listed in Table 17.2, reported
prevalence. The median prevalence was 59%,
with a range of 39-90%. These findings are com-
parable to the results of the studies summarized
by Jobski et al.

In general, the probability that a person with
ASD will receive at least one psychoactive drug
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Table 17.2 The prevalence of psychotropic drug use in
adults with autism

Number of Prevalence
Article participants (%)
Axmon et al. 180%/7720° 50%/39°
(2017)
Cvejic et al. 188 55
(2018)°
Fusar-Poli et al. 195 59
(2019)¢
Nylander et al. 601 90
(2018)
Vohra et al. (2016) | 1772 85

Participants had dementia

"Participants did not have dementia

‘Data were drawn from a caregiver survey

dEight percent of participants were between 14 and
17 years old

Table 17.3 The prevalence of psychotropic drug poly-
pharmacy in adults with autism

Number of Prevalence
Article participants (%)
Cvejic et al. 188 22
(2018)*
Espadas et al. 83 57
(2020)
Fusar-Poli et al. 195 33
(2019)°
Jobski et al. >300,000 23¢
(2017)¢
Nylander et al. 601 75
(2018)
Taylor (2016)¢ 347 41
Vohra et al. (2016) | 1772 19

aMedian, with range of 5-54%

®Data were drawn from a caregiver survey

‘Eight percent of participants were between 14 and
17 years old

dReview article

increases with age, the presence of psychiatric
comorbidity, the presence of concomitant intel-
lectual disability (ID), and the occurrence of
severe challenging behavior. These factors also
appear to increase the probability of
polypharmacy. Polypharmacy, which we define
as the concurrent administration of two or more
psychotropic medications (some researchers
require three or more medications), is common
when adults with ASD are considered. Jobski
et al. (2017) reported a median polypharmacy
level of 21.5% in studies primarily including

children and 40.6% in those focusing on adults.
We examined the articles revealed by our litera-
ture search to find those that reported the preva-
lence of polypharmacy. Seven, listed in
Table 17.3, did so. The median prevalence of
polypharmacy was 33%, slightly lower than that
reported by Jobski et al. with a range of 19-75%.

Psychiatric Comorbidity and Autism
in Adulthood

Many children and adolescents with ASD hurt
themselves, damage property, have temper tan-
trums, and do other things that reduce the quality
of their lives, limit their freedom and indepen-
dence, and pose problems for caregivers (Matson
& Rivet, 2008; Matson et al., 2011; Minshawi
et al., 2014; Summers et al., 2017). Medical pro-
fessionals frequently view such responses as
indications of “irritability,” and both aripiprazole
and risperidone are FDA-approved for treating
irritability in children and adolescents with ASD.
“Irritability” is not a disease, and the responses it
comprises are often learned operant behavior that
often can be treated effectively with non-
pharmacological interventions (Poling et al.,
2017). Nonetheless, the kinds of behavioral
excesses comprised by “irritability” often persist
into and sometimes develop during adulthood
(Matson & Rivet, 2008).

Studies show that a substantial minority of
adults with ASD engage in one or more forms of
challenging behavior, including stereotypies,
self-injury, temper tantrums, elopement, property
destruction, and physical aggression (Matson
et al.,, 2011). The likelihood of such behavior
occurring increases when ID accompanies ASD
and as ASD severity increases. Psychotropic
medications are commonly prescribed to reduce
such behaviors (Matson et al., 2011) in adults, as
well as in children and adolescents, with ASD.

Psychotropic medications also are widely
used to treat psychiatric comorbidities that
accompany ASD. There is a substantial level of
co-occurring psychiatric disorders in children
and adolescents with ASD. It is not clear how
comorbidities change across the lifetime, but



298

K. Rotta et al.

psychiatric comorbidities are common in adults
with ASD (Buck et al., 2014; Esler et al., 2019).
Conditions that often occur in combination with
ASD in adults are ADHD, mood disorders, and
anxiety disorders (e.g., Hofvander et al., 2009;
Joshi et al., 2013).

Psychiatric diagnosis is fraught with difficulty
regardless of the population being diagnosed, but
it is especially hard in people with ASD. This is
because symptoms of ASD may overlap with
symptoms of other disorders (e.g., ADHD, obses-
sive compulsive disorder [OCD]) and the com-
munication impairments characteristic of ASD
may limit the information (e.g., about thoughts
and feelings) available to diagnosticians (Esler
etal., 2019). The presence of ID can further chal-
lenge diagnosticians. Nonetheless, as noted,
when adults with ASD experience problems
involving their mood, cognitive status, or overt
behavior, those problems often lead to a psychiat-
ric diagnosis.

Psychotropic medications are the primary tool
that psychiatrists and other physicians have avail-
able for helping people who have problems
involving their mood, cognitive status, or overt
behavior. Psychiatric diagnosis helps them to
choose appropriate medications. If, for example,
someone is diagnosed with major depressive dis-
order (American Psychiatric Association, 2013),
a physician is almost certain to prescribe a drug
that is FDA-approved for treating depression.
More than 20 such medications are available. The
choice of a medication is based upon an individ-
ual physician’s knowledge of and experience
with individual drugs, including their side effects
and specific indications and contraindications for
their use.

Once a drug is selected, the physician selects a
starting dose, which is often at the bottom of the
suggested therapeutic range. The patient takes
the drug for a sufficient period for it to have an
effect, and then the severity of depression is
assessed and compared to the level evident before
treatment started. Standardized measures of
severity, such as the Beck’s Depression Inventory
(Bech et al., 1996), should be used, but clinical
judgment and patient self-report are also impor-
tant and in some cases are used alone. If no sig-

nificant improvement is evident, the physician is
likely to adjust the dose upward. If, again, no
gain is evident, the physician is likely to try
another antidepressant. This process is typically
continued until, ideally, an effective medication
is found or it becomes clear that the patient is not
going to benefit from a single FDA-approved
antidepressant. At that point, some physicians
will try a drug that is not FDA-approved, which is
an off-label application. Off-label prescribing is
an accepted medical practice and is justified
when there is sound evidence that the drug is
likely to be beneficial.

As examples of an off-label application of a
psychotropic drug, both aripiprazole and risperi-
done are approved to treat irritability in young
people (617 years of age) with ASD. If a physi-
cian sees evidence of irritability in a 20-year-old
person with ASD — and the evidence would be the
occurrence of challenging behavior — it would be
reasonable for the physician to prescribe one of
these drugs off-label.

When no single drug produces the desired
effect, some physicians will add a second drug to
the treatment regimen, so the patient is simulta-
neously prescribed two psychotropic medica-
tions to treat the same condition, depression in
our example, which is one form of polypharmacy.
Simultaneously prescribing two or more drugs to
treat two or more psychiatric conditions, such as
a tricyclic antidepressant to treat depression and
an antipsychotic to treat schizophrenia, is another
form. Decisions regarding the continuation or
modification of multi-drug regimens, like those
concerning single drugs, should be made based
on valid and reliable measures of the conditions
being treated. Given the time and resource con-
straints faced by most practicing physicians, this
is easier said than done.

People who come to physicians having prob-
lems with mood, cognitive status, or overt behav-
ior, and their advocates when present, want and
need help. Drugs are the main tools that physi-
cians can use to help these people. Given this
dynamic, patients and advocates are apt to
encourage physicians to prescribe drugs, to keep
searching for effective medications when initial
attempts fail, and to not throw in the towel.
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Persistence is a virtue, and there is no doubt that
psychotropic drugs benefit many patients, includ-
ing adults with ASD. But with any treatment
modality, it is all too easy to be convinced that an
intervention, such as an antidepressant drug, is
beneficial, when it is not actually changing the
patient in the desired way.

Thompson (2007) provides an insightful dis-
cussion of why parents of children with ASD
often persist with useless treatments. He notes
that the absence of viable alternative treatments,
the failure of prior treatments, the presence of
small treatment effects, and the failure to system-
atically measure the problem the treatment is
intended to solve are contributing factors. These
same factors can influence the decisions that
adults with ASD make about the treatments they
receive. In many cases, however, such decisions
will not be made by the adult with ASD but rather
by legal guardians. They, too, are apt to be influ-
enced by factors other than the actual effects of
the intervention.

In some cases, there is compelling evidence
that a given drug is widely effective in treating a
diagnosed condition, so that a physician can treat
the disorder with substantial confidence that the
treatment will be effective. When drugs are FDA-
approved for a particular indication, a panel of
experts at the Center for Drug Evaluation and
Research agrees that there is sufficient scientific
evidence to conclude that the drug is safe and
effective for a given use. This is not to say that
everyone treated with the drug will derive signifi-
cant benefits or that the drug is free of adverse
effects, but only that the drug’s health benefits
outweigh its known risks in a given population
(US Food and Drug Administration, 2019).

Many drugs currently are FDA-approved for
treating named psychiatric disorders in adults,
and it is reasonable to assume that they are appro-
priate for treating adults with ASD diagnosed
with these disorders. But two considerations call
this assumption into question. One is the impreci-
sion of psychiatric diagnosis, especially when
applied to people with ASD. Obsessive-
compulsive disorder (OCD) diagnosed in an
adult with ASD is not necessarily the same condi-
tion as OCD in another adult with respect to man-

ifestations and underlying cause. The other is that
the presence of ASD might alter sensitivity to
pharmacological interventions. The drug trials
upon which FDA approval is based typically do
not include people with ASD, and it is not given
that the effects observed in other people will gen-
eralize to people with ASD. Of course, it is pos-
sible that the effects of psychotropic drugs do not
differ as a function of the presence or absence of
ASD and that psychiatric diagnosis in adults with
ASD is accurate enough to not constitute a chal-
lenge. The only way to evaluate these possibili-
ties is to consult the research literature and
determine what is known about the effects of psy-
chotropic drugs in adults with ASD.

Research Findings

Taylor (2016) provided an exhaustive review of
studies examining the effects of psychotropic
medications in adults with ASD that were pub-
lished in the English language between 1985 and
2015. Taylor found and summarized 43 studies.
As she classified the drugs, 13 studies examined
selective serotonin reuptake inhibitors (i.e.,
fluoxetine 4, fluvoxamine 2, sertraline 2), two
examined the tricyclic antidepressant clomip-
ramine, two examined the serotonin norepineph-
rine inhibitor venlafaxine, one examined the
norepinephrine reuptake inhibitor atomoxetine,
one examined the benzodiazepine lorazepam,
one examined the azapirone buspirone, one
examined the anticonvulsant divalproex sodium,
and one examined the psychostimulant methyl-
phenidate. Miscellaneous agents were examined
in six studies (i.e., naltrexone 3, clonidine 2, pro-
pranolol 1). Antipsychotic drugs were examined
in 14 studies (i.e., aripiprazole 5, risperidone 4,
clozapine 2, haloperidol 1, lithium 1, paliperi-
done 1, quetiapine 1).

Taylor (2016) provided information about the
research designs of all studies she examined.
Randomized between-groups, placebo-controlled
studies enrolling a large number of participants,
often termed “clinical trials,” are typically con-
sidered to be the “gold standard” in clinical psy-
chopharmacology, with a pharmacological



300

K. Rotta et al.

intervention considered as ‘“‘evidence-based”
when two (or more) such studies demonstrated its
value (Reichow et al., 2008). The faith placed in
such studies is so great, in fact, that some reviews
of drug effects in people with ASD only consider
them and exclude other research designs (e.g.,
Hirsch & Pringsheim, 2016; Maneeton et al.,
2018).

There are good reasons for the scarcity of
large-N, well-controlled studies of drug effects in
adults with autism. Such studies are expensive
and there is no ready source of funding. Practical
and ethical considerations make such studies dif-
ficult to conduct and limit the range of tenable
outcome measures. It is hard to access large num-
bers of adults with ASD, for (unlike, for instance,
young people with ASD in school settings) they
do not necessarily meet in sizeable groups. They
are a protected group, which rightly causes
Human Subjects Review Boards to look very
carefully at research protocols involving them.
Many adults with ASD receive one or more psy-
chotropic medication, which may confound
research involving other medications. Finally,
limited access to and limited human resources for
data collection prevent collecting detailed behav-
ior data for large numbers of participants, espe-
cially over long periods of time.

Although not widely accepted in medicine,
well-controlled small-N within-subject experi-
ments can yield meaningful information about
drug effects. Recognizing this, Reichow et al.
(2008) developed a rubric that allows within-
subject (which they term “single subject”)
research designs to be considered in evaluating
the evidence base for a particular application of
an intervention. Applying the rubric categorizes
an intervention as an established evidenced-
based practice (EBP), a promising EBP, or not an
EBP.

Taylor (2016) applied the rubric developed by
Reichou et al. (2008) to determine the status of
various psychotropic drugs as EBPs for targeted
outcomes in adults with ASD. She concluded that
two drugs, risperidone and fluoxetine, are prom-
ising EBPs in this population. To be considered a
promising EBP as defined by Reichou et al., a
drug can be shown to be effective in at least three

single-subject studies of at least adequate
research report strength meeting the following
criteria: (1) conducted by at least two different
research teams, (2) conducted in at least two dif-
ferent locations, and (3) total sample size of at
least nine different participants across studies. A
drug can also be deemed a promising EBP if it is
shown to be effective in at least two group experi-
mental design studies of at least adequate research
report strength (the studies can be conducted by
the same research team in the same location).
More rigorous criteria must be met for a drug to
be considered as an EBP.

With respect to specific applications for adults
with ASD, Taylor (2016) concluded that “only
two medications, risperidone and fluoxetine, met
Reichow et al.’s (2008) criteria for promising evi-
dence based interventions for reducing irritability
and repetitive behaviour associated with ASD in
adults” (p. 71). To examine whether studies pub-
lished after her review elevate any drugs as an
established EBP for adults with ASD, we exam-
ined all of the articles revealed by our literature
search, described previously, and by a search of
Google Scholar. Although research examining
several drugs appeared, they were not sufficient
to elevate any medication to the status of an
established EBP. Published studies varied greatly
in several respects, and we saw no evidence of a
consistent and concerted effort to examine the
effects of a particular medication on a significant
outcome measure. To provide evidence of the
broad and varied range of studies we examined,
overviews of nine of them follow.

In 2016, Carminati et al. conducted a random-
ized, double-blind, placebo-controlled study to
investigate the effectiveness of venlafaxine in
treating behavioral disorders (i.e., irritability,
hyperactivity/noncompliance, overall clinical
performance) in 13 adults with ASD. Scores on
the Aberrant Behavior Checklist and the Behavior
Problems Inventory were the primary dependent
variables. This study failed to provide clear evi-
dence of a beneficial effect of venlafaxine,
although the authors worked hard to find, via sta-
tistical analysis, a beneficial effect of the drug.

Joshi et al. (2016) evaluated memantine
hydrochloride for the treatment of core social and
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cognitive deficits in 18 adults with high-
functioning ASD using a prospective, 12-week,
open-label trial. They found that memantine
treatment significantly reduced scores on the
Social Responsiveness Scale-Adult Research
Version and Clinical Global Impression-
Improvement subscale measures of autism sever-
ity. Moreover, the treatment led to significant
improvement in ADHD and anxiety symptom
severity, nonverbal communication, executive
function, and neuropsychological assessment
scores. The drug was well-tolerated by partici-
pants and was not associated with any serious
adverse events. However, the design of the study
is inadequate to support strong conclusions.

In a brief report, Olincy et al. (2016) utilized
a double-blind placebo-controlled cross-over
study to examine the effects of an investiga-
tional receptor-specific partial agonist drug
(DMXB-A) on the inhibitory functions of the
alpha7-nicotinic receptor gene (CHRNA7), in
two adults with ASD. Abnormalities in this gene
(i.e., CHRNA7) are common among individuals
with ASD. They found that DMXB-A altered
the biomarker for receptor activity and increased
attention, as evidenced by self-reports and
scores on the Attention Scale on the Repeatable
Battery for the Assessment of Neuropsychological
Status.

Umbricht et al. (2017) conducted a random-
ized, double-blind, placebo-controlled cross-over
study, assessing the effects of a single dose of
arginine vasopressin receptor 1A antagonist
(RG7713) on eye tracking, behavioral and clini-
cal measures of social cognition and communica-
tion, and safety and tolerability, in 19 adult males
with ASD. Statistically significant effects were
limited to improved eye tracking, providing pre-
liminary evidence of a positive effect of RG7713
on social cognition.

In 2017, Quintana and colleagues conducted a
randomized controlled trial that examined the
effects of two doses of oxytocin administered
using a novel Breath Powered intranasal delivery
device. Seventeen male adults with ASD partici-
pated in the study. They received a randomized
sequence of single-dose sessions which consisted
of eight international units (IU) oxytocin, 24 TU

oxytocin, or placebo, before completing four
social-cognitive tasks. The primary outcome
measure of “overt emotion salience” found a sig-
nificant effect, with eight IU of oxytocin increas-
ing overt emotion salience compared to placebo.
However, there was no significant increase after
24 TU of oxytocin treatment. No significant
effects were found in the remaining measures
(reading the mind in the eyes task performance,
emotional dot probe, and face morphing). It is not
clear how overt emotion salience relates to the
core symptoms of ASD, to challenging behavior,
or to any psychiatric disorder.

Yamasue et al. (2018) examined the effects of
intranasal oxytocin on the core social symptoms
of ASD using a randomized clinical trial. One
hundred and six adult males with ASD were
assigned to either a placebo group or a treatment
group. The treatment group received 481 units
per day of intranasal oxytocin for a total of
6 weeks. No between-group differences were
found on the Autism Diagnostic Observation
Schedule reciprocity measure, as both the treat-
ment and placebo groups saw a reduction in
scores. Some secondary measures such as the
Autism Diagnostic Observation Schedule repeti-
tive behavior measure and the duration of gaze
fixation on socially relevant regions were better
in the treatment group, but others were not. The
frequency of adverse events did not differ
between groups. Yamasue et al. concluded that
continuous intranasal oxytocin treatment, as
administered in the study, could not be recom-
mended as a treatment for the core social symp-
toms of high-functioning ASD in adult men.
However, they did add that there was some evi-
dence that oxytocin could be useful in treating
repetitive behavior.

In 2018, Danforth et al. examined the feasibil-
ity and safety of 3,4-methylenedioxymethamphet
amine (MDMA)-assisted psychotherapy on
reduction of social fear and avoidance, character-
istics that are common among people with
ASD. They conducted a blinded, placebo-
controlled pilot study, with 12 adults with ASD
who displayed a marked to severe level of anxi-
ety. Danforth et al. found statistical improvement
in Liebowitz Social Anxiety Scale scores from
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baseline to 1 month post-intervention, for the
MDMA group, as well as from baseline to the
6-month follow-up.

In 2019, Ballester and colleagues assessed the
effectiveness and tolerability of agomelatine as a
treatment for sleep problems in adults with both
ASD and ID. They conducted a randomized con-
trolled trial with 23 individuals between the ages
of 23 and 47 years old, 87% of which were male
and all presenting with insomnia symptoms prior
to the start of the study. The primary measure was
total sleep time, as measured by ambulatory cir-
cadian monitoring. Agomelatine treatment was
effective in treating insomnia and circadian
rhythm sleep problems in the targeted partici-
pants, with only mild and transient adverse
events. Although not a core symptom of ASD, a
challenging behavior, or a psychiatric disorder,
sleep disturbance is common in people with ASD
and can contribute to other problems, making the
results of this study noteworthy.

Bolognani et al. (2019) also used a random-
ized, double-blind, placebo-controlled study to
investigate the effects of balovaptan on the core
symptoms of ASD (i.e., socialization and com-
munication deficits), in 223 adult males with
ASD. They observed no significant difference in
the primary efficacy measure (i.e., Social
Responsiveness Scale, second edition). However,
balovaptan was associated with improvement in
scores on the Vineland-II Adaptive Behavior
Scale. Balovaptan is of particular interest because
it was developed by Roche specifically as a treat-
ment for ASD. As reported by Fierce Biotech
(n.d.-b), animal research suggested that balovap-
tan, a vasopressin la receptor antagonist, could
help neurons communicate, an action that might
target the core symptoms of ASD. Initial results
were promising, but that promise was not real-
ized in a phase 3 clinical trial, which was aban-
doned early, along with the drug. This pattern of
results resembles that observed previously with
oxytocin, another neuropeptide.

Finally, Joshi et al. (2020) assessed the
short-term tolerability and efficacy of liquid
formulation extended-release methylphenidate
(MPH-ER) for the treatment of adults with comor-

bid ADHD and high-functioning ASD. During a
6-week, open-label trial with 15 adults between
the ages of 20 and 29 years old (80% male),
MPH-ER was administered using a flexible titra-
tion schedule. Results indicated that short-term
MPH-ER treatment was effective, with a signifi-
cant improvement in ADHD severity. MPH-ER
was also described as well-tolerated, although
adverse effects of headache, insomnia, anxiety,
and decreased appetite were experienced by 13
of 15 participants. Methylphenidate has been
repeatedly shown to be effective in reducing
indications of ADHD in other populations, and
this study suggests that its values extend to adults
with ASD. Unfortunately, the design of the study
does not support strong conclusions.

Conclusions

More than four dozen studies of the effects of
psychotropic drugs in people with ASD have
included adult participants. These studies have
examined several different drugs, representing all
of the major classes of psychotropic medications
and experimental compounds. Unfortunately, the
design of most studies renders their results sug-
gestive, but not compelling. There are, however,
some points that the research supports. After
examining what is known regarding the use of
psychotropic drugs to benefit adults with ASD,
we reached seven conclusions.

Many Adults with ASD Are Prescribed
One or More Psychotropic Drugs

Prevalence values differ substantially across
studies, but it is clear that many, perhaps most,
adults with ASD receive at least one psychotropic
medication and a substantial proportion of medi-
cated individuals receive two or more drugs. The
widespread use of such medications suggests that
they produce substantial benefits. Critics of psy-
chopharmacology point out that those benefits
could take the form of profits for the people who
manage or invest in big pharma, the representa-
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tives who market psychotropic drugs to physi-
cians, and the physicians who prescribe them.

There is no doubt that the pharmacological
industry markets drugs aggressively, sometimes
inappropriately, and generates enormous profits.
It is not uncommon for new drugs to be intro-
duced with enormous fanfare only to subsequently
fall from grace. Aripiprazole is a case in point
(VanDerwall et al., 2021). There is reason to be
skeptical of big pharma, but we are convinced
that the vast majority of physicians are commit-
ted to the well-being of their patients and would
not consistently prescribe drugs they knew to be
useless, let alone harmful. Moreover, research
supports the value of some such drugs.

Beneficial Effects Are Reported
in Most Studies

In most, but not all, of the drug studies involving
adult participants with ASD reviewed by Taylor
(2016), and in the subsequent studies we ana-
lyzed, some evidence of benefit was provided.
This held, regardless of the drug class or specific
drug evaluated, the design of the experiment or
the outcome measure used. It is fair to state that,
at present, there is insufficient evidence to sup-
port the use of any drug for any indication in an
adult with ASD as an established EBP. But it is
unfair to claim that there is no evidence that med-
ications produce beneficial effects; there is such
evidence. Moreover, many drugs are FDA-
approved for specific indications in the adult
population at large. If these indications, namely,
psychiatric comorbidities, are present in adults
with ASD, their use with these adults is appropri-
ate. But, as noted previously, accurately diagnos-
ing psychiatric disorders in adults with ASD is
difficult, especially in individuals with comorbid
ID. In addition, it is unclear whether the presence
of ASD modulates the effects of psychotropic
medications. Given this state of affairs, one can
never be confident that a given medication will
benefit an adult with ASD who receives it. Careful
monitoring of desired and adverse drug effects is
the quintessence of appropriate psychotropic

drug treatments. This is an important point to
which we will return.

There Is No Evidence That Age
Influences Drug Effects in People
with ASD

Most reviews of the pharmacological treatment
of people with ASD emphasize findings with
children and adolescents, although some of them
include studies with adults. Table 17.1 lists 28
reviews published since 2010. Readers seeking
detailed information about the pharmacological
treatment of people with ASD should consult
these reviews. Given the focus of the present
chapter, it is interesting that their authors do not
indicate that age modulates the clinical value of
psychotropic medications. Although they vary in
how strongly they endorse the use of pharmaco-
logical interventions for people with ASD, these
authors generally agree that there are substantial
limitations in the research base, that aripiprazole
and risperidone are often useful for reducing
challenging behavior, and that medications
should be used with caution because of their
potential side effects.

As we noted in another review (Poling et al.,
2017), however, there are no systematic com-
parisons of the effects of psychotropic drugs
across age groups. Many studies that include
adults also include younger people but fail to
disaggregate the data as a function of age. Had
such disaggregation occurred and a large
enough number of patients of different ages
been studied, an effect of age might have been
revealed. The effects of age also could be exam-
ined by comparing drug effects in similar stud-
ies that used different age groups, but such
studies do not exist. The limited information
that is available suggests that age does not
strongly influence how people with ASD
respond to psychotropic medications, but sup-
port for this proposition is decidedly weak.
Almost nothing is known about the effects of
psychotropic medication in elderly people with
ASD. Given the issues associated with geriatric
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psychopharmacology in the general population
(Meyers & Jeste, 2010), this is unfortunate.

It Is Not Clear Whether ASD Modulates
the Effects of Psychotropic Drugs

It is not clear because compelling comparisons of
the effects of the same doses of drugs on the same
outcome measures in similar-aged adults with
and without ASD have not appeared. Functional
and structural brain characteristics that differ
between people who are and who are not diag-
nosed with ASD underpin the behavioral differ-
ences responsible for the diagnosis. As Thompson
(2007) points out, “Collectively, the available
evidence suggests that the symptoms of ASDs
can be traced to dysfunctions in specific brain
areas, primarily the amygdala, prefrontal and
parietal motor areas (minor neurons), orbitofron-
tal cortex, fusiform face area, cingulate, basal
ganglia, and the two primary speech areas”
(p- 37). It is logical to expect these dysfunctions
to qualitatively or quantitatively alter the effects
of psychotropic drugs and research examining
this possibility is merited.

Researchers have made significant progress in
determining the genetic and neurochemical
mechanisms responsible for ASD (see Crespi,
2019; Marotta et al., 2020). Knowledge of the
biological mechanisms responsible for the core
symptoms of ASD, as well as the psychiatric dis-
orders and challenging behavior that frequently
accompany ASD, might well provide a logical
rational basis for pharmacological interventions.
Work in this direction is ongoing (Crespi, 2019).

It is noteworthy that two companies, Novartis
and Sangamo, recently inked a $75,000,000 deal
to work jointly to develop targeted drugs for
treating ASD, with up to an additional
$720,000,000 available to Sangamo across
3 years if milestones are met (Fierce Biotech,
n.d.-a). The two companies will partner to use
Sanomo’s proprietary genome regulation tech-
nology to alter activity in three genes believed to
be involved in ASD and ID. Success is far from a
given, but, should it occur, it would fundamen-

tally alter the way medications for ASD are
designed, their mechanism of action, and, ideally,
their benefits for recipients.

All psychotropic drugs can produce side
effects, although the nature, likelihood, potential
severity, and reversibility of these untoward
effects differ across medications. It is possible
that the neurological dysfunctions responsible for
ASD alter the likelihood and the severity of some
medications, although whether this occurs has
not been determined.

More, and Better, Research Is Needed

There is much of importance regarding the effects
of psychotropic drugs in people with ASD,
regardless of their age, that has not been ade-
quately examined. Additional, well-controlled
research in several areas is obviously needed.
But, as we have also noted, conducting research
involving participants with ASD is difficult, and
there is little funding to support it. Small-N
repeated measures experimental  designs,
although not generally accepted in medicine, can
yield valuable important information about the
effects of psychotropic medications (Poling et al.,
2010; Weeden et al., 2010). Adopting this
approach to research would make it easier to con-
duct drug studies involving adults with ASD. But
it is essential that small-N studies, like traditional
clinical trials, be well-controlled, with sound
experimental designs, double-blinds, placebo
controls, and appropriate outcome measures.
Few such studies have occurred and this approach
does not appear to be gaining favor.

For the foreseeable future, people with ASD and
their caregivers who are seeking benefit from psy-
chotropic drugs can know all there is to know about
these medications and still lack important informa-
tion regarding risks and benefits. The same is true
of the physicians who prescribe such medications.
Nonetheless, it is clearly evident that, when used
appropriately, psychotropic medications signifi-
cantly benefit many adults with ASD. The key
phrase here is “when used appropriately.”
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EBP for an Individual Constitutes
Appropriate Drug Use

We have suggested elsewhere (e.g., Poling, 1994;
Poling & Ehrhardt, 1999; Weeden et al., 2010)
that the essence of appropriate use of psychotro-
pic drugs entails the following:

Table 17.4 Principles of best practice in psychotropic
drug use*

1. Before initiating pharmacotherapy, a psychiatric
evaluation is completed

2. Before initiating pharmacotherapy, a medical
history is obtained, and a medical evaluation is
considered when appropriate

3. The prescriber is advised to communicate with
other professionals involved with the patient to obtain
collateral history and set the stage for monitoring
outcomes and side effects during the medication trial
4. The prescriber develops a psychosocial and
psychopharmacological treatment plan based on the
best available evidence

5. The prescriber develops a plan to monitor the
patient, short and long term

6. Prescribers should be cautious when implementing
a treatment plan that cannot be appropriately
monitored

7. The prescriber provides feedback about the
diagnosis and educates the patient and family
regarding the patient’s diagnosis and the treatment and
monitoring plan

8. Complete and document the consent of the parent,
or assent of the patient and consent of the parent or
other caregiver, before initiating medication treatment
and at important points during treatment

9. The assent and consent discussion focuses on the
risks and benefits of the proposed and alternative
treatments

10. Implement medication trials using an adequate
dose and for an adequate duration of treatment

11. The prescriber reassesses the patient if the patient
does not respond to the initial medication trial as
expected

12. The prescriber needs a clear rationale for using
medication combinations

13. Discontinuing medication in children requires a
specific plan

“These general practices are recommended by the
American Academy of Child and Adolescent Psychiatry
and reproduced with minor modification from Walkup
et al. (2009). Reproduced with permission

1. Ensuring that the goals of treatment are clear
and in the client’s best interest.

2. Ensuring that treatment decisions are made on
the basis of real drug effects.

3. Ensuring that drug therapy is flexible and inte-
grated with non-pharmacological
interventions.

In pursuing these objectives, practitioners are
behaving in a manner consistent with best prac-
tice guidelines. Table 17.4 provides a list of such
guidelines, slightly modified from the recom-
mendations of the American Academy of Child
and Adolescent Psychiatry (Walkup et al., 2009)
for the appropriate use of psychotropic medica-
tions in children. Age and the presence of ASD
do not alter the fundamentals of appropriate
medication use. Following the guidelines listed
in Table 17.4 goes far in ensuring that psychotro-
pic medications are used appropriately in adults
with ASD.

These guidelines are based on the use of EBPs.
Appropriate use of EBPs involves three steps for
each individual to be treated. First, the condition
to be treated is quantified, which may, but need
not, involve assigning a diagnostic label. Second,
an intervention, such as a psychotropic medica-
tion, for which there is good scientific evidence
to support its value in treating that condition, is
selected. Third, the effects of that intervention,
both desired and adverse, are evaluated in the
treated individual, and decisions about subse-
quent treatment are based on the results of this
evaluation.

The third step is the most important one. If it
can be shown that receiving a psychotropic medi-
cation clearly improves the quality of life of an
adult with ASD, then that medication is, for that
person, an EBP and, put simply, a good thing.
Unfortunately, in everyday situations, it is often
hard to adequately determine whether a drug is
producing either desired or significant adverse
effects. It is generally assumed that neurotypical
adults can, in consultation with their physicians,
make sound judgments about how a psychotropic
medication is affecting them and rationally
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choose whether to continue, alter, or terminate
treatment. Some adults with ASD have the capac-
ity to do likewise, but others do not. In the latter
case, special care should be taken to ensure that
decisions are based on actual, rather than hoped-
for, beneficial effects, a point Thomas Greiner
(1958) made more than 40 years ago, when he
noted that, when it came to psychotropic medica-
tion, children and developmentally disabled peo-
ple require special protections. Physicians alone
are rarely in a position to collect the data needed
to fully profile the effects of a psychotropic medi-
cation, and it is wise to enlist members of other
professions, such as behavior analysts, to assist
(see Weeden et al., 2010).

Of course, non-pharmacological alternatives
have been shown to be of value for treating chal-
lenging behaviors and psychiatric comorbidities,
and the doctrine of least restrictive alternatives
suggests that they deserve consideration prior to
drug treatment. But in many cases, such treat-
ments are not available or have been tried and
failed. Psychotropic medications can play a valu-
able role in the lives of adults with ASD. Because
of the risks they pose, they are best used at the
lowest dose and for the shortest time possible, but
that by no means makes them bad. To borrow a
metaphor from Travis Thompson (2007) catego-
rizing psychotropic drugs as “bad” or “good” is
as foolish as doing the same for rain. Clearly,
both depend on the situation. Rain is bad in the
midst of a flood, a blessing in a drought. A psy-
chotropic drug that causes tardive dyskinesia and
changes nothing for the better is bad; a drug that
relieves suffering is good. Psychotropic drugs are
powerful tools that need to be used with care and
caution. When they are, they can greatly benefit
adults with ASD. Providing psychiatrists and
other physicians with appropriate training regard-
ing ASD and the effects of psychotropic drugs in
this population, including strategies for evaluat-
ing drug effects, would go far in making this hap-
pen. Fostering in caregivers and advocates a
skeptical, but not cynical, perspective on the use
of psychotropic drugs would do the same. If this
chapter has helped to foster such an attitude in
you, the reader, then our goal in writing is met,
and we are pleased.
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