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Summary
Autism spectrum disorder (ASD) is a heterogeneous group of neurodevelopmental disorders that can affect up to 2.6% of the population. Most of these people will have at least one
other psychiatric disorder, often diagnosed with a delay or not recognized at all. This study
describes the epidemiology, diagnostic difficulties and potential treatment of patients with ASD
and comorbid bipolar disorder (BD). The prevalence of bipolar disorder in ASD is estimated
at 5–8%. The study with the most numerous group included 700,000 children out of which
9,062 fulfilled ASD criteria at 16 – BD was found to be 6 times more prevalent in this group
compared to the control group. Many factors affect the diagnosis. Patients with ASD often have
limited insight into understanding the complex emotional states and difficulty in expressing
them due to their impairment. The symptoms of bipolar disorder are in their case unspecific
and differ from those occurring in the general population, which makes it difficult to make
proper diagnosis. Despite the lack of research on the group of patients with ASD, psychometric
tools designed to evaluate the general population are used to examine patients. This work aims
to show the current state of knowledge and highlight areas that require further investigation
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Introduction
Autism spectrum disorders (ASD) is a heterogenic group of neurodevelopment
impairments that begins in early childhood and affects mainly boys [1]. According
toDSM-5, two main groups of symptoms prevalent in ASD are persistent deficits in
social communication and social interaction and restricted, repetitive patterns of behavior, interests or activities [2]. DSM-5 classification no longer distinguishes separate
nosological entities (such as Asperger’s syndrome, atypical autism and childhood
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autism) but distinct three levels of severity of ASD. Additionally, previous name of
this group, still used in ICD-10 classification – “pervasive developmental disorders”
(PDD) was changed to autism spectrum disorder (ASD). Studies on large groups of
patients report that this type of impairment may affect from 2.2% of children population up to 2.6% depending on the place where the study was conducted [3, 4]. Most
people with ASD develop at least one additional psychiatric disorder during their
lifetime. Oftentimes this disorder remains untreated due to patient’s difficulty with
communicating their emotions [5].
Considering all this the challenge of proper diagnosis and treatment of ASD comorbidities is dire and requires further research. This study presents current knowledge
regarding ASD and bipolar disorder (BD) comorbidity. Bibliography for this article
was created using Pubmed database, searching the key words through articles from
1984 to 2018: autism, autism spectrum disorder, ASD, Asperger’s syndrome, bipolar
disorder, BD, comorbidity.
BD is a disorder characterized by manic or depressive episodes that can be intersected by remissions [2]. Proper evaluation of the patient’s emotional state is the key
to properly diagnose and treat patients with BD and that is, as this article will show,
incredibly difficult while ASD comorbidity is present. Accurate diagnosis and treatment of patients with BD and ASD should be regarded as an important challenge for
the clinician due to the fact that it affects the patients functioning markedly. Therefore,
awareness of this problem should be increased among physicians.
Epidemiology
First research that showed the possibility of both of these disorders occurring
simultaneously was the one conducted by Janet Wozniak et al. [6]. A group of 727
people was described in which 52 individuals had only a PDD diagnosis, 114 – only
manic episode and 14 patients had both manic episode and PDD, which was 21% of
all PDD patients in this study. The literature shows many discrepancies regarding frequency of this disorders comorbidity. In the cohort study conducted by Selten et al. [7],
which examined a population of almost 700 thousand children (the inclusion criteria
were age below 17 years) through 11 years, 9,062 patients were diagnosed with ASD
before the age of 16, and 10,726 patients –before the age of 28. In the group with diagnosis before the age of 16, 0.6% of patients were also given a BD diagnosis, while
in the control group, consisting of 90,620 children, it was only 0.1%. In the group
with diagnosis before the age of 28, 128 patients with ASD (0.11%) fulfilled criteria
for BD. Adjusted OR (odds ratio) of developing BD was 6.6 times higher in patients
with ASD compared to their healthy peers before the age of 28 and 4.3 times higher
for the group with diagnosis before the age of 16 compared to controls [7]. Interestingly, ASD patients that placed above 3rd percentile for parameters regarding school
performance suffered from comorbid BD more often than their peers who functioned
poorer. The authors considered better understanding of the illness and limitations it
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brings in people with higher IQ as the reason for this phenomenon – it can be seen
as a factor in developing a depressive episode, but they do not explain how it may
contribute to developing a manic episode.
Rosenberg et al. [8] put on a different thesis and associated higher rate of BD in
patients with higher intellect with the fact that the affective comorbidity is easier to spot
due to more typical course of illness and the fact that these patients communicate more
easily. In their study, 5.2% of 4,343 patients with ASD had been given BD diagnosis
and it placed as 3rd (after ADHD and anxiety disorder) most common comorbidity.
Male gender was associated with higher risk of all these comorbidities.
Joshi et al. [9] compared 217 patients with ASD with a group of 217 persons,
matched for age and gender, from the same center, that did not have neurodevelopmental
impairment. This study showed no statistically significant differences regarding BD
frequency in the ASD group compared to the patients without developmental disorders
(the percentage was 31% and 30%, respectively). It is important to note that in some
studies the comorbidity percentage is much lower – for example, the study by Ståhlberg
et al. from 2014 [10], where only 9 (7%) out of 129 ASD patients had BD diagnosis.
Lugnegård et al. [11] in their study reported that 9% (5 out of 54) of patients suffering
from Asperger’s syndrome (AS) had comorbid BD. It must be addressed that AS is just
a part of ASD and this finding cannot be extrapolated onto the whole ASD group. In the
study by Gjevik et al. [12], none of the 71 ASD patients fulfilled the criteria for BD.
Outcome similar to this of Wozniak et al. [6] was demonstrated by Weissman and
Bates [13] – in their study, 11 out of 76 (14.5%) patients with ASD had comorbid
BD and, additionally, 10 (12.1%) patients fulfilled criteria for a subclinical type of
this disorder. In the study by Munesue et al. [14], out of 44 highly functioning ASD
patients (IQ >70, older than 12 years and under psychiatric observation) 12 (27%)
were diagnosed with BD [14].
In a 2015 review study [5], authors gathered 20 original publications from years
1997–2013 that focused on ASD and BD comorbidity [15]. It showed a discrepancy
– the comorbidity varied from 0.74% up to 56.9%. Study that showed the highest
comorbidity was conducted on population with BD diagnosis that was screened for
ASD. Authors, on the basis of their research, estimate real comorbidity of ASD and
BD to be approximately 7%.
Such discrepancy suggests the need for further population-based studies to help
discover the real frequency of comorbidity of BD in ASD.
Diagnosis
The assessment of the comorbidity of autism spectrum disorders and bipolar
disorder is interfered by both the diagnostic limitations resulting from the specificity
of both these disorders, as well as by the possibility of changing their course in a situation of simultaneous occurrence. Both types of disorders persist from childhood to
adulthood, however, their expression varies depending on the age of patients. In the
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case of adult patients, autism spectrum disorders are often not properly diagnosed for
a long time, which results from differences in the severity of symptoms in individual
patients as well as their misinterpretation [16]. In addition, the heterogeneity of the
disorders included in this spectrum is a diagnostic challenge even for an experienced
psychiatrist [17].
Not without significance is the fact that characteristic ASD symptoms (such as
abstract thinking difficulties, limited emotional expression, poor verbal and non-verbal
communication skills) significantly limit the ability to identify the main symptoms of
affective disorders in this group of patients [18–20]. Due to the fact that patients with
ASD may display difficulties in describing their emotional states, clinical information about their health condition is often derived from family members or from the
observation of a patient in a social environment [21]. Moreover, symptoms typical of
ASD may mask or distort the psychopathological manifestations of other disorders
and thus make their diagnosis difficult. It has been shown that people with ASD are
extremely sensitive to minor environmental changes and often respond to them by
sudden mood swings. Such kind of fluctuations in the emotional state of the patient
may imitate or mask the comorbid affective disorder [22, 23]. Due to the difficulty in
modulating and controlling the state of arousal, any change in the routine or a new
social situation can become a factor provoking a number of symptoms such as: irritation, emotional hyper-reactivity, psychomotor agitation, and insomnia, which are
easily misinterpreted as an affective episode [21, 24, 25]. Noteworthy is the fact that
for the evaluation of people with the described type of disorders psychometric tools
designed to evaluate the general population are used, whose diagnostic accuracy was
not assessed in the group of people with ASD, which questions the validity of their
use in the aforementioned group of patients.
Most of the studies describing the coexistence of ASD with other disorders are
based on the demonstration of the presence of symptoms typical for the studied disorder without attempting to refer them to the course of ASD. An example of this can
be the attempt to diagnose BD basing on the finding of the presence of manic and
hypomanic episodes, which are difficult to define and confirm in people with ASD.
Such an approach, therefore, forces us to consider whether the traditional assessment
provides reliable results, and whether the diagnostic criteria and the diagnostic tools
derived from them should not be re-evaluated and adapted to the needs of the group
of patients with ASD [21].
An additional problem are the differences in the clinical picture and the course of
bipolar disorder in children and adolescents. It is thought that due to the lack of a uniform definition of this disorder for the age group of children, the number of patients
is probably higher than the number of people diagnosed properly. Moreover, during
childhood and early adolescence BD is expressed by clinical symptoms of unipolar
affective disorder, acute psychosis or conduct disorders, and symptoms of mania are
revealed in later years of its duration [16]. In the group of adolescents with co-occurring
BD and ASD, racing thoughts, distractibility, depressed mood, social withdrawal, and
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low reactivity of negative mood states are frequently found. These patients present
a typical clinical picture of BD, however, with earlier onset of symptoms, mixed presentation of symptoms and the occurrence of additional functional impairment, with
symptoms tending to reduce their severity over time [26]. On the other hand, it has
been shown that BD in ASD adults is often initially erroneously diagnosed as schizophrenia, which results from atypical presentation of mood swings and differences in
behavior of patients during periods of mood stabilization [27, 28].
In patients with ASD, mania takes an unusual picture due to the dominance of
increased irritation, emotional instability and dysphoria in this period. Hostile, aggressive and violent behavior, anxiety and consternation are also found, while typical
mania features such as euphoric mood are less common [16, 20, 28–31]. In many
cases, making a correct diagnosis is additionally hampered by a particular severity
of psychotic symptoms [16, 28, 30, 31]. Among described patients, bizarre thoughts,
often interpreted as delusions, are also found during manic episodes, but they should
be differentiated with the specific way of thinking of people with ASD, also occurring
during euthymic periods [31–34].
It is also challenging to determine the occurrence of depressive episodes in people
with ASD, as their symptoms usually have a mild and long-lasting course in these
patients. Due to their image, as well as social consequences, there is a risk of their
misinterpretation as interpersonal difficulties or poor emotional expression typical
for ASD [28]. However, in patients with ASD, as often as in the case of other people,
symptoms typical for depression, such as anhedonia, reduced drive, depressed mood,
suicidal thoughts, difficulty in concentration and decision making, and somatic symptoms occur [35–38]. Similarly as in the case of mania, depressive episode in people
with ASD may be accompanied by symptoms of irritation, rapid emotional lability,
self-aggression, aggression against the environment, and excitement, which requires
careful assessment of the patient for a correct diagnosis [23, 37–40].
In people with ASD, it is particularly difficult to differentiate between episodic
mood changes and responses to deviations from daily routines, negative life events
or changes in the environment. Therefore, it is problematic to confirm the ‛selfexistence’ of the affective episode, especially in the initial stage of the disorder.
It was also observed that the symptoms of bipolar disorder may influence directly
the course of ASD, exacerbating the impairment of social and cognitive functioning,
especially in adolescents with disorders of this spectrum [13]. The worsening of the
main symptoms of ASD by BD, thus modifies the typical clinical picture of a patient
with pervasive developmental disorders [20, 41]. Often, the principal symptoms of
an affective episode can be a sudden increase in ASD main symptoms in a previously
well-functioning patient.
In conclusion, the atypical course of bipolar disorder as well as diagnostic difficulties in identifying ASD and the phenomenon of mutual masking and distortion
of symptoms by co-occurring disorders make it difficult to diagnose affective disorders in people with ASD [13]. Therefore, it would be beneficial to create customized
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diagnostic tools and apply the appropriate clinical approach to the analysis of such
cases. In Table 1, we summarized the differences in the clinical picture of individual
symptoms of a manic episode in people with ASD.
Table 1. Atypical presentation of manic symptoms according to ICD-10 in people
with PDD [42]
BD

ASD + BD

Mood elevated or irritable to an extent definitely abnormal for a given person, persisting for at least a week
There are at least 3 of the following symptoms, leading to a dysfunction of individual functioning
in everyday life:
Aggravation of motor stereotypies, self-aggressive
behavior

Increased activity or physical anxiety

Fast, loud and more frequent sounding in people with
impaired speech development

More talkative than usual
Flight of ideas or subjective experience that
thoughts are racing

Difficult to assess due to communication difficulties

Loss of normal social inhibitions, leading to
behaviors inadequate to the circumstances

Difficult to assess due to the typical for autism
occurrence of socially inappropriate behaviors.
Possible aggressive, rebellious behavior, irritability
Difficult to assess due to primary sleep disturbances
in ASD

Reduced need for sleep
Increased self-esteem or sense of superiority

Aggressive behavior, irritability

Easy distraction of attention or permanent changes
in activities or plans

Frequent initiation of ritualized activities and failure to
perform them

Reckless behavior with undervaluation of risk

Difficult to assess due to frequent undervaluation of
risk in ASD and difficulty in causal thinking

Increased sexual energy

Periodic intensification of sexual behavior

Treatment
Currently, the use of pharmacotherapy in patients with comorbid BD and ASD is
insufficiently studied. Literature is inconsistent and constituted mainly by case reports.
The decision to apply treatment is problematic because of difficulties in diagnosing
BD in patients with ASD resulting from the limitations described above. However,
unrecognizing the comorbid BD may lead to inadequate treatment or delusive conclusion that mood stabilizers, antiepileptics, atypical antypsychotics or antidepressants
are partially effective in ASD [16].
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Lithium
Many authors support the efficacy of lithium compounds in patients with ASD,
mood instability and cyclically repetitive behavioral disorders [43–46]. According to
Lainhart et al. [23] in 5 out of 6 cases of patients with pervasive developmental disorders and mania, lithium monotherapy is ineffective and requires the addition of another
drug. Lithium seems to be effective in patients with ASD and familial prevalence of
BD, hyperactivity non-responsive to psychostimulants or cyclical behavioral disorders
[45]. In a retrospective study of 30 children and adolescents diagnosed with ASD and
comorbid mood disorders, 13 patients who received lithium improved on the CGI [47].
Antiepileptics
The efficacy of valproate has been described in patients with: ASD, mental retardation and BD, including rapid cycling [48]. In 10 of the 14 ASD patients, valproate was
effective regarding mood instability, aggression and impulsivity [49]. Carbamazepine
was effective in stabilizing mood in a 13-year-old patient with ASD [50]. In case reports
[16], the use of oxcarbazepine and atypical neuroleptics in low doses shows good effectiveness in the treatment of comorbid Asperger’s syndrome and BD.
Atypical neuroleptics
There are many reports on the use of neuroleptics in people with ASD, however,
they refer to small populations, and the effectiveness of these drugs is described mainly
in relation to behavioral disorders, without specifying the problem of BD coexistence
[27]. Among the second-generation antipsychotics, risperidone and aripiprazole represent the only ones with FDA approval for use in the treatment of behavioral disorders
occurring in ASD. Data from identically designed, 8-week studies with an open-label
trial with the administration of various atypical neuroleptics in monotherapy were
subjected to secondary analysis. 23 out of 151 BD patients, met the criteria of ASD.
There was no significant difference in response to treatment with atypical neuroleptics
between the group with and without comorbid ASD (69% of patients with BD and
65% of patients with BD and ASD presented an improvement of at least 30% at the
YMRS (Young Rating Scale for Mania) and at least 2 points according to the CGIImprovement scale)[51].
Conclusions
ASD and BD comorbidity requires further research, especially in large groups of
patients.. Based on available literature, estimated prevalence of this phenomenon affects
around 7% of ASD patients. Keeping in mind that number of people with diagnosis of
ASD is steadily growing, it allows us to predict, that comorbidity of ASD with bipolar
disorder is going to be a more common issue in psychiatric practice.
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Correct diagnosis of those two disorders is impeded due to multiple factors. Main
ones include: difficulties in communicating emotions, impaired insight into one’s emotional state in patients with ASD, atypical clinical symptoms in case of comorbidity,
and absence of tools adjusted typically for this group of people.
Proper identification of BD comorbidity is crucial. Without it, inadequate treatment may be prescribed. As of now no, randomized trials were conducted to determine
which treatment is the most effective, but current literature suggests using atypical
neuroleptics or antiepileptic drugs and lithium therapy as an alternative.
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