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The present report describes the cases of a 17-year-old male patient and a 13-year-old female patient who developed acute 
dystonia following the administration of low-dose aripiprazole (5 mg/day) after the cessation of atomoxetine treatment. Although 
aripiprazole-induced dystonia has been previously reported in the literature, it is rare, and most of these cases were associated 
with doses higher than 5 mg/day. Furthermore, both of the patients in the present study discontinued atomoxetine prior to the 
initiation of aripiprazole treatment; thus, this report also discussed the possible mechanisms underlying the manifestation of dysto-
nia from the perspective of neurotransmitter activity.
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INTRODUCTION

Aripiprazole is a third-generation atypical antipsychot-
ic that acts as a dopamine-serotonin system stabilizer and 
effectively alleviates both the positive and negative symp-
toms of schizophrenia. This drug is associated with low 
rates of extrapyramidal symptoms (EPS),1-3) as evidenced 
by the lack of significant differences in EPS between ari-
piprazole and placebo groups in adult studies.4) Neverthe-
less, several case reports have documented the develop-
ment of aripiprazole-induced dystonia in various popul-
ations.5-7) In children and adolescents, aripiprazole is com-
monly used for the treatment of bipolar disorder, schizo-
phrenia, autism, tics, and disruptive behavior dis-
orders.8,9) A review of aripiprazole use in children and 
adolescents found that EPS and akathisia occurred at rates 
of 8-28%,10) and a previous case report described a patient 
who dropped out of a study due to the manifestation of 
dystonia following treatment with a fixed dose of aripipra-
zole (25 mg/day).8)

The development of acute dystonia following a treat-
ment switch from psychotropic drugs that affect the dop-

aminergic system to aripiprazole is noteworthy. McLaren 
et al.11) reported the development of aripiprazole-induced 
acute dystonia in an 11-year-old male with attention defi-
cit hyperactivity disorder (ADHD) and bipolar disorder 
following the discontinuation of a stimulant medication. 
In another case, novel-onset dystonia occurred in a 
22-year-old schizophrenic patient after switching from 
olanzapine to aripiprazole.12) These cases emphasize the 
importance of understanding the treatment environments 
of individual patients that are created by prior pharmaco-
logical regimens because aripiprazole, which is a partial 
dopamine agonist, is highly affected by dopaminergic 
tone in the surrounding milieu.13) In light of this pharma-
cological feature, the present study describes two patients 
with ADHD who developed acute dystonia following 
treatment with low doses of aripiprazole that commenced 
immediately after the discontinuation of atomoxetine. 
Atomoxetine is a selective inhibitor of the noradrenaline 
transporter that increases extracellular concentrations of 
noradrenaline and dopamine in the prefrontal cortex 
(PFC).14)

The prior use of psychotropic agents was a common 
feature in the present cases, and one distinctive and inter-
esting characteristic of these cases was the probable neu-
rotransmitter-related changes caused by atomoxetine. The 
present article provides possible explanations for the man-
ifestation of dystonia in these patients based on action 
within the dopamine system, which is a common pathway 
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for atomoxetine and aripiprazole.
The ethical standards were followed and the patients 

and their parents gave written informed consent for the 
publication.

CASE

Case 1
A 17-year-old male was admitted to our child and ado-

lescent psychiatry outpatient clinic with complaints of in-
attention, hyperactivity, aggression, and frequent involve-
ment in physical fights. His clinical assessment suggested 
a diagnosis of combined type ADHD in conjunction with 
conduct disorder based on the criteria of the Diagnostic 
and Statistical Manual of Mental Disorders, 4th edition, 
text revision (DSM-IV-TR),15) and as a result, the patient 
was initially prescribed atomoxetine (0.5 mg/kg). Because 
the patient's irritability increased when he was treated 
with a higher dose of atomoxetine (1.2 mg/kg [60 mg/ 
day]), this drug was discontinued, and treatment with dai-
ly aripiprazole (5 mg/kg) commenced. Following the sec-
ond dose of aripiprazole (approximately 36 hours after the 
last dose of atomoxetine), the patient was admitted to our 
emergency department with complaints of abrupt and 
painful involuntary contractions in his neck. 

A neurological examination detected torticollis, but his 
laboratory findings were normal. A review of his medical 
history revealed that the patient was experiencing this 
event for the first time, he had not used any drugs other 
than aripiprazole, and he did not have a history of sub-
stance use or food intake that would indicate susceptibility 
to intoxication. Furthermore, mood disorders, psychosis, 
and anxiety disorders were ruled out and the patient did 
not have a significant personal or family history of head 
trauma or autoimmune disease. Subsequently, the patient 
was diagnosed with aripiprazole-induced acute dystonia 
according to the Naranjo Probability Scale,16) and he was 
administered intramuscular biperiden (5 mg). The torti-
collis disappeared within minutes, and the use of aripipra-
zole was discontinued. The patient was prescribed borna-
prine hydrochloride (2 mg, two times a day) and dischar-
ged from the hospital. During the patient’s follow-up visit 
2 days after he was released, his physical and neurological 
examinations were entirely normal.

Case 2
A 13-year-old female who had been diagnosed with 

ADHD and a mild intellectual disability according to the 
criteria of the DSM-IV-TR15) was initially prescribed 

atomoxetine (80 mg/day) to treat the ADHD. She was ad-
mitted to our outpatient polyclinic with complaints of in-
creased sexual desire and behaviors, excessive talking, 
and poor sleep patterns. Due to her hypomanic symptoms, 
the atomoxetine treatment was discontinued, and aripipra-
zole (5 mg/day) treatment was initiated the same day. 
Approximately 5 hours after the first dose of aripiprazole 
(16 hours after the last atomoxetine dose), the patient was 
referred to the emergency service due to difficulties swal-
lowing and contractions in and around her mouth. 

The patient’s neurological examination revealed facial 
asymmetry and reduced speech intelligibility but no other 
objective findings. Routine laboratory assessments and a 
cranial tomography were also normal. The patient had no 
significant personal or family history of head trauma, 
acute/chronic diseases, or susceptibility to intoxication. 
The patient was diagnosed with aripiprazole-induced 
acute dystonia, and she was administered intramuscular 
biperiden (5 mg). The patient’s complaints were amelio-
rated within minutes, and she was discharged with a pre-
scription for oral biperiden (4 mg/day). During the pa-
tient’s follow-up visit 3 days after she was released, her 
physical and neurological examinations were entirely 
normal. The patient began risperidone treatment, and no 
similar findings were detected during her subsequent con-
trol visits.

DISCUSSION

Aripiprazole has a low EPS profile that is attributed to 
its partial agonist activity at the dopamine D2 and seroto-
nin 5-HT1A receptors and its moderate antagonism of the 
5-HT2 receptor.17,18) Compared to adults, children and 
adolescents more frequently experience EPS, but dystonic 
reactions are still quite rare.19) There are reports of acute 
dystonia following treatment with aripiprazole at doses of 
10 mg/day and above,5,7,20,21) and aripiprazole-induced 
acute dystonia, particularly cases of torticollis, has been 
shown to be more frequent in young males.22) Further-
more, male gender, younger age, cocaine abuse, a history 
of dystonia, and use of high-potency neuroleptics are 
known risk factors for the development of dystonia.23) The 
first patient in the present study was male and had risk fac-
tors in terms of his age and gender, but the second was fe-
male and younger than most other dystonia cases. Similar 
to other cases, the present patients developed torticollis 
within the first 3 days of aripiprazole treatment, but in con-
trast to most cases of dystonia that occurred after aripipra-
zole doses of 10 mg/day and above, only the present cases 
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and one other22) developed dystonia after a dose of 5 
mg/day.

The distinctive features of the present low-dose aripi-
prazole-induced dystonia cases were the prior use of 
atomoxetine for the treatment of ADHD and a recent his-
tory of drug discontinuation. Although various biological 
factors have been implicated in the etiology of ADHD, the 
dopaminergic hypothesis of this disorder is the most wide-
ly accepted understanding of ADHD pathophysiology.24) 
ADHD is thought to be based in the dysregulation of dop-
aminergic neurotransmission, and a number of dop-
amine-related behavioral alterations have been identified 
in clinical cases and animal models.25) Atomoxetine, 
which is a selective inhibitor of the noradrenaline trans-
porter, can be used for the treatment of ADHD because it 
increases extracellular concentrations of noradrenaline 
and dopamine in the PFC.14) A recent study found that 
atomoxetine treatment significantly increased dopamine 
concentrations in the PFC, striatum, and hypothalamus of 
spontaneously hypertensive rats (SHRs) and also caused 
downregulation of dopamine D2 receptor expression in a 
dose-dependent manner.26)

Aripiprazole is a partial agonist of the dopamine D2 re-
ceptor, and its action stabilizes this receptor system and 
plays a critical role in its unique clinical effects.27,28) It has 
been postulated that functional selectivity can explain the 
pharmacological profile of aripiprazole.29) Accumulated 
evidence from in vitro studies suggests that aripiprazole 
displays functional selectivity at the dopamine D2 re-
ceptor; it may act as a potent partial agonist, a weak ago-
nist, or an antagonist depending on the targeted recep-
tors.28,29) Accordingly, dopaminergic tone in the surround-
ing milieu is very important when determining the phar-
macological profile of aripiprazole.13) Taken together, 
these findings suggest that the dopamine system is the 
common point of action for aripiprazole and atomoxetine. 
From this perspective, it is possible to speculate that the 
moderately high doses of atomoxetine that were ad-
ministered to the present patients increased dopamine 
concentrations in the PFC and striatum and resulted in the 
downregulation of D2 receptor expression. Furthermore, 
the abrupt cessation of atomoxetine and the immediate ini-
tiation of aripiprazole in this milieu may have resulted in 
aripiprazole acting as an antagonist at dopamine D2 re-
ceptors and causing unexpected EPS, even at a low dose.
In their case report of aripiprazole-induced acute dystonia 
following the discontinuation of methylphenidate treat-
ment, McLaren et al.11) suggested that the abrupt reduc-
tion in synaptic dopamine levels after the discontinuation 

of methylphenidate decreased the number of dopamine 
D2 receptors and resulted in increased susceptibility to D2 
receptor blockage. Although atomoxetine does not have a 
significant effect on dopamine levels in the nigrostriatal 
pathway, methylphenidate is known to increase dop-
aminergic action in this region.30) Accordingly, atom-
oxetine does not aggravate tic disorders and may even re-
duce the severity of these symptoms. Nevertheless, nov-
el-onset tic disorders and the deterioration of comorbid 
tics have been reported in some cases following atom-
oxetine treatment. The effect of atomoxetine on tics can be 
attributed to its indirect activity on dopamine levels in the 
striatal region.31,32) Additionally, in an SHR animal model, 
atomoxetine increased dopamine concentrations while 
decreasing dopamine D2 receptor expression via down-
regulation in the striatum, PFC, and hypothalamus in a 
dose-dependent manner.26) In the present cases, the dysto-
nia may have been caused by the indirect effects of atom-
oxetine on the striatal dopaminergic system, which, as ex-
plained by McLaren et al.11), may have caused the dop-
amine D2 receptors to become susceptible to blockage 
and thereby resulted in dystonia. Therefore, the develop-
ment of acute dystonia after low doses of atomoxetine (5 
mg daily) may support the receptor susceptibility hy-
pothesis.11)

Another explanation for this phenomenon is related to 
action within the noradrenergic system. As previously 
mentioned, atomoxetine is a highly selective and potent 
inhibitor of the presynaptic noradrenaline transporter, and 
results in increased noradrenaline levels in the PFC.14,33) 
Animal studies have shown that the increased activity of 
noradrenergic neurons is related to the development of 
dystonia.34) Similarly, a clinical case report found that 
acute dystonia developed after a single dose of duloxetine, 
which inhibits the reuptake of noradrenaline, and it was 
suggested that the manifestation of these symptoms was 
due to alterations in the dopamine-noradrenaline balance 
that resulted in enhanced noradrenergic tone. Thus, dysto-
nia may develop due to dopamine blockage or the relative 
hyperactivity of noradrenaline that can be caused by the 
enhanced release of noradrenaline, as in idiopathic dysto-
nia cases.35) In the present patients, atomoxetine may have 
altered the dopamine-noradrenaline balance by increasing 
noradrenergic activity, and as a result, low-dose aripipra-
zole could have caused dopamine blockage and resulted in 
acute dystonia. The immediate initiation of aripiprazole 
treatment after the abrupt cessation of atomoxetine treat-
ment and the rapid development of the observed side ef-
fects were common to both patients, suggesting that the 
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treatment environment of the patient plays an important 
role in the development of dystonia.

This particular side effect of low-dose aripiprazole can 
also be explained by drug metabolism. The CYP2D6 and 
CYP3A4 cytochrome enzyme systems are responsible for 
the metabolism of aripiprazole,18) and high-dose atom-
oxetine inhibits CYP2D6, resulting in increased plasma 
levels of aripiprazole.36) In the present cases, the levels of 
aripiprazole may have been enhanced due to the inhibition 
of CYP2D6 even though the dose of atomoxetine was rel-
atively low. Additionally, atomoxetine metabolism occurs 
via the CYP2D6 enzyme system, and its being a substrate 
in same enzyme systems may have resulted in competitive 
inhibition and further increased the plasma levels of 
aripiprazole. However, this possibility could not be as-
sessed in the present study because the plasma levels of 
aripiprazole were not measured.

To the best of our knowledge, this is the first study to re-
port the development of acute dystonia after a treatment 
switch from atomoxetine to low-dose aripiprazole. In both 
of the present cases, aripiprazole treatment was initiated 
just after the abrupt cessation of atomoxetine treatment, 
and it is possible that the interactions among atomoxetine, 
aripiprazole, and individual risk factors contributed to this 
phenomenon. These cases emphasize the need for an 
awareness of the risk of acute dystonia when using low 
doses of aripiprazole, especially when switching to aripi-
prazole from drugs that affect the dopaminergic system. It 
is also important to consider the unique properties of each 
patient while being aware of the rare but possible side ef-
fects of antipsychotic drugs. 
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