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Abstract 

 
Introduction: Irritability has become increasingly prevalent over the past few decades and is often seen in both chil-
dren with autism spectrum disorder (ASD), and disruptive mood dysregulation disorder (DMDD). Despite this over-
lap, there has been scant research on treatment for irritability experienced by individuals with co-occurring ASD and 
DMDD.  
Objectives: This paper aims to explore the development of DMDD and to shed light on potential treatment regimens 
that address irritability through case illustrations of individuals who experience co-occurring ASD and DMDD. 
Methods: Three patients seen through a specialty clinic were selected based on their co-occurring diagnoses of ASD 
& DMDD. 
Conclusions: The case illustrations showed that ASD and DMDD often also occurred in the presence of other disor-
ders. Antipsychotics and CBT have shown the most benefits, but mood stabilizers are becoming more prominent for 
certain combinations of ASD and DMDD. More research is needed on treatment for irritability across co-occurring 
disorders. 
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1. Introduction 
Extreme irritability, sometimes referred to as Disruptive 
Mood Dysregulation Disorder (DMDD), is increas-
ingly recognized as a treatment target for children with 
autism spectrum disorder (ASD). We review the appre-
ciation of irritability in ASD, the development of 
DMDD as a recognized disorder, and potential treat-
ments for the combination of ASD and DMDD fol-
lowed by three illustrative cases. The primary reason 
families seek psychiatric evaluations for their children is 
irritability (Kelly et al., 2010; Peterson et al., 1996). Irri-
tability is a symptom observed across numerous psychi-
atric disorders and is unique in that it affects both inter-
nalizing and externalizing problems (Stringaris, 2011). 
Irritability can be extremely impairing due to its hall-
mark characteristics of anger and temper outbursts 
(Stringaris, 2011). Historically, extreme irritability in 
children was seen as a precursor to adulthood manic ep-
isodes, so it was sometimes categorized as pediatric bi-
polar disorder (BD) (Leibenluft, 2017; Leibenluft et al., 
2003; Leibenluft et al., 2006). However, in the early 
2000’s, the reported prevalence of pediatric BD was in-
creasing at an alarming rate—an approximate 500% in-
crease was observed in the United States within a dec-
ade. This led researchers to take a closer look into the 
diagnostic reliability of pediatric bipolar disorder 
(Blader & Carlson, 2007; Moreno et al., 2007).  In 2010, 
Stringaris et al. operationalized the syndrome called “se-
vere mood dysregulation” (SMD) to describe the 
nonepisodic irritability observed in many of the children 
who were formerly diagnosed with BD. As a part of the 
initial efforts to distinguish SMD and BD, Stringaris et 
al. (2010) conducted a 2-year longitudinal study that re-
vealed that children with SMD were 50 times less likely 
to experience a manic or mixed episode than children 
with BD. Further longitudinal studies revealed that 
nonepisodic irritability in childhood was more com-
monly associated with ADHD in adolescence, and anx-
iety and depression in adulthood, rather than BD in 
adulthood (Brotman et al., 2006; Copeland et al., 2014; 
Liebenluft et al., 2006; Stringaris et al., 2009; Vidal-
Ribas et al., 2016). Additionally, children with BD were 
more likely to have parents who also had a diagnosis of 

BD, compared to parents of children with SMD (Brot-
man et al., 2007). Moreover, neurological differences 
between individuals with SMD and BD also exist (i.e., 
hypoactivation in the amygdala for individuals with 
SMD compared to BD) (Brotman et al., 2010; Deveney 
et al., 2013; Leibenluft & Stoddard, 2013; Rich et al., 
2007). These factors combined provide evidence that 
SMD and BD are likely separate constructs. The re-
search surrounding SMD led to the inception of 
DMDD in the Diagnostic and Statistical Manual of 
Mental Disorders Fifth Edition (DSM-V; American 
Psychiatric Association, 2013). While symptoms must 
be present by 12 years old in SMD, DMDD requires 
that symptoms are present before 10 years old. Another 
key difference is that a diagnosis of DMDD does not re-
quire the hyperarousal criterion (distractibility, insom-
nia, racing thoughts/flight of ideas, and agitation) that is 
associated with SMD and BD.  

1.1 What is DMDD? 
Currently, the DMDD diagnosis is given to children 
and adolescents between the ages of 6 and 18 who meet 
the following criteria: 1) Severe temper outbursts (ver-
bally or behaviorally) that occur at least three times a 
week, with reactions disproportionate to the situation or 
inappropriate based on developmental level 2) sad, irri-
table, or angry mood almost every day, 3) symptoms 
beginning before the age of 10 and present for at least a 
year, and 4) symptoms impede on child’s functioning in 
more than one context (i.e. school, home, amongst 
peers; American Psychiatric Association, 2013).  

1.2 How does DMDD overlap with ASD? 
 In a subsample of 766 children between the ages of 6-
16 (580 autistic participants, 186 neurotypical partici-
pants), DMDD symptoms were prevalent in 45% of the 
participants with autism spectrum disorder (ASD), 
whereas DMDD symptoms were only present in 3% of 
the neurotypical population (Mayes et al., 2015). While 
irritability and temper outbursts are core symptoms of 
DMDD, and they are also common symptoms for au-
tistic youth (Dickstein et al., 2021). The main difference 
being that irritability and outbursts present differently in 
standalone ASD as they are typically tied to specific 
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contexts and triggers (Bruno et al., 2019). Additionally, 
the DSM-V states that DMDD symptoms generally 
lessen with age (APA, 2013). This is also supported by 
studies in neurotypical populations that examine symp-
toms related to DMDD overtime (i.e., tantrums and 
negative mood decrease with age in young children; 
Copeland et al., 2013; Osterman & Bjorkqvist, 2010). 
However, age has not been significantly related to tem-
per outburst and irritability in autistic youth (Lecavalier, 
2006; Mayes et al., 2017). This suggests that DMDD 
symptoms might manifest differently in children with 
ASD, and thus treatment approaches should also be tai-
lored to the symptoms. Despite the high prevalence of 
DMDD symptoms in children with ASD, there has 
been little evidence-based research into effective treat-
ments for these co-occurring diagnoses.  

1.3 Treatment Options to Address Irritability 
1.3.1 Pharmacological Treatment 

The guidelines to treat DMDD are currently in progress, 
thus treatment outcomes have primarily been focused 
on targeting core symptoms of chronic irritability and 
temper outbursts in SMD populations (Breaux et al., 
2022; Bruno et al., 2019; Tourian et al., 2015). Below, 
common pharmacological treatments for symptoms re-
lated to BP, SMD, and DMDD are explored.  

1.3.2 Psychostimulants and Antidepressants (Spe-
cifically, Selective Serotonin Reuptake Inhibitors 
and Serotonin-Noradrenalin Reuptake Inhibitors) 

Prior to the establishment of DMDD, psychostimulants 
and antidepressants were seldomly prescribed for irrita-
bility because it was believed that they may worsen ma-
nia and hyperarousal (Bruno et al., 2019). However, 
with the longitudinal associations between DMDD, and 
adulthood depression and anxiety, psychostimulants 
and antidepressants became a potential treatment op-
tion. As attention deficit hyperactivity disorder 
(ADHD) and DMDD frequently co-occur, the effects 
of psychostimulants on aggression have been conse-
quently explored. In 2006, Pappadopulos et al., identi-
fied 18 randomized control trials that delivered psy-
chostimulants to a total of 1057 participants with various 

diagnoses (ADHD, autism, “mental retardation”, and 
disruptive behavior disorder). Methylphenidate was 
most commonly administered, with an average dose of 
.93 mg/kg/day. Analyses of the aggregated results 
across the studies revealed significant decreases in ag-
gression in children through the use of psychostimu-
lants. Additionally, a recent study on youth with SMD 
found that combination of citalopram and methylpheni-
date elicited a higher proportion of responses based on 
improvements of irritability after 8 weeks, compared to 
those solely receiving a placebo and methylphenidate 
(Towbin et al., 2020). Furthermore, a retrospective re-
view of six children with DMDD showed significant 
decreases in irritability with the use of atomoxetine 
(Benarous et al., 2020).   

1.3.3 Alpha-2 Agonists   
The majority of the studies on alpha-2 agonist had a fo-
cus on individuals with ADHD. For example, clonidine 
and guanfacine showed improvements in aggressive 
symptoms (Connor et al., 2003; Connor et al., 2010; 
Hazell & Stuart, 2003; Jaselskis et al., 1992; Palumbo et 
al., 2008; Scahill et al., 2001; Wilens et al., 2012). How-
ever, a study on 12 children diagnosed with DMDD re-
vealed reductions in the frequency of rage episodes 
upon administration of guanfacine and accompanying 
behavioral supports (Jain, 2017).  

1.3.4 Lithium  
Lithium has long been utilized and approved by the 
FDA to treat mania associated with pediatric BD 
(Findling et al., 2015; Findling et al., 2019; Patino et al., 
2015; Pisano et al., 2019). However, in children with 
SMD, the first randomized double-blind, placebo-con-
trolled trial revealed no significant differences in irrita-
bility and aggression between participants receiving 
lithium versus a placebo (Dickstein et al., 2009).  In a 
review of treatments on DMDD, Hendrickson et al., 
(2020) further punctuates the claim that the data does 
not currently support benefits of lithium for youth with 
DMDD. While lithium has demonstrated benefits for 
treating acute mania in bipolar disorder, studies of its ef-
fectiveness for chronic irritability experienced by youth 
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with DMDD has not been demonstrated in clinical tri-
als; although there are anecdotal and case series reports 
suggesting that lithium may be beneficial for some chil-
dren with DMDD, supporting the need for further study 
(Mattes, 1986). 

1.3.5 Atypical Antipsychotics 
Atypical antipsychotics are commonly used to treat irri-
tability and temper outbursts in children with autism 
(Fallah et al., 2019; Politte & McDougle, 2014), with 
risperidone and aripiprazole showing the most promis-
ing outcomes (Cohen et al, 2013; Owen et al., 2009; 
Shea et al., 2004). In fact, Fung et al., (2016) reviewed 
forty-six randomized controlled trials on treatments for 
irritability in autism and found risperidone and aripipra-
zole to exhibit the largest effect sizes. There has also 
been inspection of the use of atypical antipsychotics for 
direct treatment of SMD. Krieger et al., (2011) exam-
ined 21 participants with SMD and found that irritability 
significantly decreased with the intake of risperidone. 
Given the success of risperidone and aripiprazole for 
managing irritability in ASD and SMD, randomized 
control trials should be conducted directly on DMDD 
and ASD to further understand its efficacy in this popu-
lation. 

1.3.6 Non-pharmacological Treatment 
While there are currently no non-pharmacological treat-
ments that address the co-occurrence of DMDD and 
ASD, psychosocial treatments do exist for youth with 
BD. Commonly implemented psychosocial therapy for 
BD includes multi-family psychoeducation groups 
(MFPG; Fristad et al., 2002; Young & Fristad, 2007), 
Family-Focused Therapy (FFT; Miklowitz et al., 2000; 
Miklowitz et al., 2004), Interpersonal and Social 
Rhythm Therapy (Hlastala et al., 2010), Dialectical Be-
havioral Therapy (DBT; Goldstein et al., 2015), and 
Child- and Family-Focused Cognitive-Behavioral 
Therapy (Pavuluri et al., 2004; West et al., 2009). These 
therapies explore a range of outcome variables from pa-
rental skills and knowledge surrounding BD, to child 
outcomes such as mood, aggression, and irritability. It is 
often recommended that the psychosocial treatments 

are paired with pharmacological treatments for maxi-
mum efficacy (Fristad et al., 2003; McClellan et al., 
2007). In the future, during the development and/or ad-
aptation of psychosocial treatment for children with co-
occurring DMDD and ASD, it will be important to con-
sider the additional communication and attentional chal-
lenges that have the potential to arise.  

2. Case Examples 
2.1 Case 1 

EP, female, was born to a 23-year-old mother who had 
an unclear medical history and was adopted at 3 years 
of age in South America. In the US., observed difficul-
ties occurred at school, where EP was often disruptive 
and displayed signs of mood instability. If peers or 
teachers interfered with a desired task, EP became ag-
gressive and violent. Due to these concerns, EP was fre-
quently asked to leave her specialized school. At six 
years old she was diagnosed with ASD and attention 
deficit hyperactivity disorder (ADHD - combined). 
Throughout her education, she attended five different 
non-public school placements for children with NDD. 
To treat her challenging behaviors and unstable mood, 
psychiatrists prescribed risperidone, aripiprazole, queti-
apine, ziprasidone, clonidine, and guanfacine over the 
years. They all showed modest benefits and expected 
side effects including weight gain and anticholinergic 
effects. Her irritable, aggressive, and impulsive behavior 
continued.  

At the age of fourteen, she developed symptoms of fur-
ther anxiety, obsessive compulsive disorder (OCD), 
and intrusive thoughts. To treat her OCD symptoms, 
she was trialed on sertraline, escitalopram, and fluoxe-
tine and also, cognitive behavior therapy. While the 
medications helped with her OCD symptoms, they also 
increased her irritability. EP was later prescribed 
olanzapine and lamotrigine, but no clear benefits 
emerged. Asenapine (10 mg) appeared to have the most 
benefit of all the antipsychotics when taken concur-
rently with lithium (1500mg). While her mood dysreg-
ulation is still episodically present, asenapine and lith-
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ium have created the most stability when the dosage lev-
els are maintained. Currently she is in a residential pro-
gram with the following diagnoses: ASD, DMDD and 
OCD and has been doing well there for 3 years on the 
same medications.  

2.2 Case 2 
LN, male, was adopted at 5 ½ months. His adoptive par-
ents reported that his biological mother was likely abus-
ing substances during the pregnancy. At the age of 3, 
LN was not interacting with others in a social manner, 
and he was diagnosed with ID and ADHD. Around this 
time LN also became anxious and moderately de-
pressed when introduced to new situations. He also de-
veloped new phobias and fears. LN was first seen at the 
UCSF Center for ASD and NDD’s at the age of 11 and 
was given the additional diagnoses of Psychosis NOS, 
ADHD, PDDNOS, and Borderline ID. Treatment in-
cluded risperidone, clonidine, dexmethylphenidate and 
sertraline.  

Dexmethylphenidate and sertraline were removed from 
his regime as the former increased his anxiety and the 
latter increased his activation and hypomania. This led 
to a hospitalization, where his medicines were adjusted 
to aripiprazole and valproic acid, which showed modest 
benefits. For the past four years, he has been on Abilify 
(20mg/da), bupropion (450mg/da), quetiapine (200mg 
bid), and lithium (1500mg/da). Currently, he lives in a 
residential home and is diagnosed with ASD and 
DMDD and is stable on the same medications.  

2.3 Case 3 
CL, male, was diagnosed with ASD at age 2 ½. His ag-
gression became increasingly concerning between the 
ages of 6 and 7 years old. At that time, he was also un-
dereating. He was prescribed risperidone which helped 
address both concerns. His first consultation with the 
UCSF Center for ASD and NDD’s occurred at 15 years 
old, because his aggression with family members and 
students at school was becoming harmful. Over the next 
several years he was trialed on aripiprazole, quetiapine, 
clonidine, lisdexamfetamine, methylphenidate, and ser-
traline, mirtazapine, and as needed lorazepam.  

At 20 years old, CL experienced increasing aggression 
to the extent that he began to hurt and threaten his family 
members again. To address the aggression, he was pre-
scribed lithium titrated up to 600mg BID along with 
mirtazapine for sleep, and 1.75mg of risperidone and his 
aggression markedly decreased and his mood was sta-
ble.  

After six months, his father requested a decrease in dos-
age of lithium (.5mg), however his aggression wors-
ened. After returning to 600mg BID, his aggression and 
mood has been stable for the past 4 years while living in 
a residential facility. He also takes gabapentin, aripipra-
zole and low dose quetiapine for sleep. 

3. Conclusion 
Currently, there are no studies that explore treatment for 
a person with cooccurring ASD, bipolar disorder, 
DMDD or psychosis despite its the relatively high prev-
alence but there are increasing studies of the irritability 
common to each (Breaux et al, 2022). This could poten-
tially be because misdiagnosis often occurs with some 
of the symptoms being indistinguishable from one dis-
order to the next. Potentially due to the indistinctness 
and common genetic origins, antipsychotics are used to 
treat both disorders when comorbid with ASD. It is also 
suggested to pair treatment with CBT to assist with the 
anxiety and emotions that may accompany the disor-
ders.  

The common theme is the symptom of irritability rather 
than one or more diagnostic groups. Antipsychotics and 
CBT are reported the most effective, but mood stabi-
lizers may have a strong role for certain combinations of 
ASD and DMDD.  
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