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Aripiprazole Improved Post-Streptococcal Dyskinesia by
Modulating Dopaminergic Activity: A Case Report
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Korea

This case report aimed to discuss the efficacy of aripiprazole for dyskinesia in patients with functional movement dis-
order after streptococcal infection, with its biological action of modulating dopamine hyperactivity in the basal ganglia
as a dopamine partial agonist. This report has shown that the ['°F] A-(3-Fluoropropyl)-2B-carbon ethoxy-3p-(4-iodo-
phenyl) nortropane positron emission tomography findings of the patient revealed that the dopamine hyperactivity in
the basal ganglia at baseline was normalized after aripiprazole treatment due to its balancing effect as a dopamine

partial agonist.
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INTRODUCTION

Functional movement disorder is a condition defined
by the manifestation of abnormal involuntary movements,
which are not typically observed in other neurological ill-
nesses [1]. Neuroimaging studies on functional move-
ment disorders have suggested motor, emotional, or sen-
sory processing dysfunctions within the sensorimotor cor-
tex, amygdala, supplementary motor area, prefrontal cor-
tex, thalamus, cerebellum, and basal ganglia [2]. We
present a case in which aripiprazole was effective for dys-
kinesia in a patient with functional movement disorder af-
ter streptococcal infection. The Institutional Review
Board of Chung-Ang University Hospital approved the
study protocol (approval number: 2012-010-441). Written
informed consent was obtained from the patient for pub-
lication of any potentially identifiable data included in
this article.
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CASE

A 32-year-old male was admitted to the emergency
room due to severe dysarthria, dyskinesia (involuntary
twisting and shaking of the head and both upper and low-
er limbs), and weakness in the lower limbs that developed
suddenly a day ago. The pattern of dyskinesia was not typ-
ical of dystonia, chorea, or tic. He had been under severe
stress for months because of legal problems related to his
business. Mental status examination revealed no psychi-
atric symptoms, including hallucinations, delusions, or
clinically significant mood symptoms. The patient did not
have any family history of psychiatric illness or dyskinesia
after streptococcal infection. He had fever, chills, fatigue,
and sore throat for a month preceding dyskinesia. An an-
ti-streptolysin O titer, a blood test for recent streptococcal
infection, was positive (400 [U/ml). The antibiotic cef-
triaxone was administered for acute pharyngotonsillitis.
There were no symptomatic or laboratory findings, in-
cluding autoimmune antibody testing, brain magnetic res-
onance imaging, electroencephalography, and cere-
brospinal fluid study, suggesting specific autoimmune or
neurological diseases. To evaluate dopamine activity in
the basal ganglia, ['°F] A-(3-Fluoropropyl)-2B-carbon
ethoxy-3B-(4-iodophenyl) nortropane (FP-CIT) positron
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emission tomography (PET) was conducted. For the first
four weeks, he was administered 10 mg aripiprazole, 3
mg clonazepam, 40 mg propranolol for dyskinesia, and
150 mg pregabalin for both leg pain, probably neuro-
pathic, and physical therapy. The patient denied any mood
symptoms, but mild depressive mood and mild to moder-
ate anxiety were suggested in clinician-rated scales (Hamilton
Depression Rating Scale [HDRS] [3] = 10 and Hamilton
Anxiety Rating Scale [HAM-A] [4] = 19). In addition, he
had insomnia. Considering the patient’'s mood, anxiety,
and insomnia, we prescribed 15 mg mirtazapine. We
conducted consultation with various departments such as
departments of rheumatology, neurology, infectious dis-
eases, and rehabilitation medicine, but other departments
replied that it was difficult to find a specific cause and
treatment for his difficulties. Therefore, he did not receive
any particular medical treatment except psychiatric medi-
cation and antibiotic ceftriaxone for acute pharyngo-
tonsillitis. Since extrapyramidal symptoms, such as wor-
sening dysarthria and rigidity, appeared when = 15 mg
aripiprazole was administered around the fourth week, 10
mg aripiprazole was maintained and 5 mg procyclidine
hydrochloride was added. Around the fifth week, procy-
clindine and pregabalin were discontinued because of
voiding difficulties. Dyskinesia of the head and limbs was
significantly improved in a dose-dependent manner by in-
creasing the dose of aripiprazole, and was almost absent
at rest following eight-weeks of aripiprazole treatment.
Lower limb weakness improved enough for him to walk
using a walker after being completely bedridden initially.
Dysarthria also improved, making most forms of commu-
nication possible. At eight-week follow-up ['°FIFP-CIT
PET, the mean standardized uptake values (SUViean) in
the basal ganglia increased compared to baseline (Fig. 1).
At follow-up, the SUVmean of the right putamen, left puta-
men, right caudate, and left caudate increased by 17.2%
(7.50 10 8.79), 20.7% (7.48 10 9.03), 21.1% (6.72 to 8.14),
and 8.68% (6.84 to 8.68), respectively. The anti-streptoly-
sin O antibody titer decreased, but was still positive (200
IU/ml) at follow-up. The follow-up score of HDRS for de-
pression [3] was 5, and the score of HAM-A [4] for anxiety
was 5, which is generally accepted to be within the nor-
mal range.

A Baseline B Follow-up

Fig. 1. Representative ["®FIFP-CIT PET images of the patient. (A) The
baseline RP, LP, RC, and LC SUVyean were 7.50, 7.48, 6.72, and 6.84.
(B) At eight-week follow-up, RP, LP, RC, and LC SUVinean Were 8.79,
9.03, 8.14, and 8.68.

FP-CIT, N-(3-Fluoropropyl)-2B-carbon ethoxy-3B-(4-iodophenyl) nortro-
pane; PET, positron emission tomography; SUVmea, mean stand-
ardized uptake value; RP, right putamen; LP, left putamen; RC, right
caudate; LC, left caudate.

DISCUSSION

To our knowledge, this is the first study on the ther-
apeutic effect of antipsychotic drugs, including aripipra-
zole, on post-streptococcal dyskinesia. Antibodies against
group A streptococci can cross-react with neuronal cells
due to molecular similarity, especially in the basal gan-
glia, leading to movement and neuropsychiatric symp-
toms [5]. In this case, the patient developed symptoms af-
ter acute pharyngotonsillitis with an elevated titer of an-
ti-streptolysin O. ['°F]FP-CIT binds to the dopamine trans-
porter (DAT) of presynaptic nerve terminals and reflects
the activity of dopaminergic neurons. In the patient’s PET,
the SUVimean in the basal ganglia at baseline was within the
normal range but relatively low. A relatively lower
SUVnmean in the basal ganglia indicates dopaminergic de-
nervation, presumably due to autoimmune damage.
Dopaminergic denervation in the basal ganglia may in-
duce abnormal turnover-related dopamine release, lead-
ing to dyskinesia. Therefore, we hypothesized that an au-
toimmune mechanism could be the cause of basal ganglia
damage.

Aripiprazole is a dopamine D, receptor and serotonin
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5-HTa receptor partial agonist [6]. Since dyskinesia is
caused by a tonic dopamine neurotransmission im-
balance, aripiprazole is therapeutic because it has both
dopamine antagonistic and agonistic neuropharmacological
properties depending on the tone of the local dopamine
system [7]. Aripiprazole is an established treatment op-
tion for Huntington’s disease [8], tics, and Tourette’s dis-
order [9]. In the patient’s follow-up PET, lower striatal
DAT binding was normalized after eight-weeks of aripi-
prazole treatment because of its balancing effect as a par-
tial dopamine agonist. Dyskinesia was improved by in-
creasing the dosage of aripiprazole, strongly suggesting
that aripiprazole played a major role in the therapeutic
effect. The dosage of mirtazapine and clonazepam was
fixed throughout the patient’s treatment, and procyclidine
was prescribed for only 10 days. Therefore, it is unlikely
that medications other than aripiprazole had an effect on
the relief of dyskinesia. Numerous preclinical and clinical
studies have shown that prolonged (= 4 weeks) aripipra-
zole administration has long-term modification effects on
the expression of genes involved in protective and neuro-
trophic proteins such as brain-derived neurotrophic factor
and genes implicated in the pathogenesis of psychosis
[10].

In conclusion, aripiprazole may be effective for treating
dyskinesia in patients with functional movement disorder
after streptococcal infection, and it can biologically mod-
ulate dopaminergic activity in the basal ganglia as a parti-
al dopamine agonist.
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