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Fluvoxamine is a selective serotonin reuptake inhibitor that is approved for psychiatric disorders such as major depressive episodes and
obsessive-compulsive disorder. Beside inhibition of serotonin reuptake, fluvoxamine is also a potent agonist of endoplasmic reticulum
(ER) protein sigma-1 receptors, which play a role in the pathophysiology of a number of psychiatric and neurodegenerative disorders.
This report presents beneficial effects of sigma-1 agonist fluvoxamine on hyperkinetic movement disorders such as tardive dyskinesia
and tardive akathisia. Fluvoxamine might be a novel treatmet approach in the treatment of hyperkinetic movement disorders.
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INTRODUCTION

Fluvoxamine is a selective serotonin reuptake inhibitor (SS-
RI) that is approved for psychiatric disorders such as major
depressive episodes by the European Medicines Agency and
obsessive-compulsive disorder by the US Food and Drug Ad-
ministration. Beside inhibition of serotonin reuptake, fluvox-
amine is also a potent agonist of endoplasmic reticulum (ER)
protein sigma-1 receptors, which play a role in the pathophy-
siology of a number of psychiatric and neurodegenerative di-
sorders." Here, we report three schizophrenic patients who
benefited from sigma-1 agonist fluvoxamine in terms of tar-
dive dyskinesia (TD) and tardive akathisia (TA).

CASE

Case 1
Ms B, a 43-year-old woman, had been diagnosed with schi-
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zophrenia for 22 years. She had been treated with conventional
antipsychotics as haloperidol, zuclopenthixol, chlorproma-
zine for almost 12 years. For the last 10 years, she had been tr-
eated with various atypical antipsychotics such as olanzapine,
aripiprazole, ziprasidone. She has be given quetiapine 800 mg/
day and biperiden 4 mg/day for last two years. She had been
also diagnosed as tardive dyskinesia for almost 10 years and
her treatment was switched to atypical antipsychotics from
typical antipsychotics for last 10 years. The results of brain
magnetic resonance imaging (MRI), encephalography (EEG),
blood chemistry, a complete blood count, and thyroid func-
tion tests were all normal. On psychiatric and physical exami-
nation, fatigue, difficulty concentrating and choreic moveme-
nts on fingers of bilateral upper limbs were noted. Ms A was
diagnosed with schizophrenia, residual type and medication
induced movement disorder (tardive dyskinesia) according to
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR).? Ms A scored 6
on the Abnormal Involuntary Movement Scale (AIMS).* Flu-
voxamine 100 mg/day was added to her treatment. At the fo-
urth week, the dyskinesia had improved gradually based on
scores of 2 on the AIMS.

Case 2
Mr M, a 41-year-old man, had been diagnosed with schizo-
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phrenia for 18 years. He had been treated with conventional
antipsychotics as haloperidol, pimozide and zuclopenthixol
for almost 13 years. For the last 5 years, he has been treated
with olanzapine 20 mg/day and biperidene 4 mg/day. The re-
sults of MRI, EEG, blood chemistry, a complete blood count,
and thyroid function tests were all normal. On psychiatric
and physical examination, avolution, mood, anhedonia, in-
somnia, fatigue, difficulty concentrating and choreic move-
ments on bilateral upper limbs were noted. The choreic mo-
vements has been existent for nearly seven years. Mr M was
diagnosed with schizophrenia, residual type and medication
induced movement disorder (tardive dyskinesia) according to
the DSM-IV-TR.> Ms A scored 11 on the AIMS.’ Fluvoxamine
100 mg/day was added to treatment. At the fourth week, the
dyskinesia had improved gradually and observed to be im-
proved in terms of tardive dyskinesia with on score of 3 on the
AIMS.

Case 3

Ms M, a 36-year-old woman, had been diagnosed with schi-
zophrenia for 6 years. She had been treated with quetiapine
600 mg/day for 5 years. For the last 1 year, she has been treat-
ed with olanzapine 20 mg/day. She began complaining of se-
vere motor restlessness and an unbearable state of never being
able to sit still for one month before her last visit for regular
outpatient clinic control. The results of brain MRI, EEG, blood
chemistry, a complete blood count, and thyroid function tests
were all normal. On psychiatric and physical examination, an-
xiety, agitation and akathisia were noted. Ms M was diagnosed
with schizophrenia, residual type; and medication induced
movement disorder (tardive akathisia) according to the DSM-
IV-TR? On the Barnes Akathisia Rating Scale (BARS),* global
score was 5 (severe akathisia). Fluvoxamine 100 mg/day was
added to her treatment. Three weeks after adding fluvoxamine
100 mg/day treatment, there was no reemergence of akathisia
or other extrapyramidal side effects.

DISCUSSION

TD is characterized by involuntary, repetitive, purposeless
movements that can affect different parts of the body.*® It is a
well-recognized complication of conventional antipsychotics
and usually occurs after several years of treatment. Sometimes
antidepressants or calcium channel blockers may be responsi-
ble.” Classically, the tongue, face, and neck muscles are in-
volved, but the extremity muscles and the muscles controlling
body posture and breathing can also be affected.® The patho-
physiology of tardive dyskinesia is complex and remains un-
clear’ The most common theory on the pathophysiology of
tardive dyskinesia supposes a supersensitivity of dopamine
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(DA) receptors from prolonged receptor blockade or upregu-
lation of these receptors.'® Other theories include striatal dis-
inhibition of the thalamocortical pathway from an imbalance
of the D1 and D2 receptors caused by the chronic use of DA
blocking agents. Additionally, neurodegeneration secondary
to lipid peroxidation or excitotoxic mechanisms may be resp-
onsible." Because of the relatively poor understanding of the
pathophysiology, no effective treatment for TD is currently av-
ailable. The best approach to management remains preven-
tion, including restricting the use of antipsychotic medications
to established indications and alternative treatments when
possible. When neuroleptic medications are needed, they sh-
ould be prescribed in the smallest therapeutic doses for the
shortest possible time."” There is no definitive treatment for
tardive dyskinesia, although tetrabenazine ameliorates tardive
dyskinesia most effectively. Vitamin B6, vitamin E, donepezil,
levetiracetam, and botulinum toxin are other treatment op-
tions."

Akathisia literally means “inability to remain seated”. Most
investigators agree that there are two aspects of akathisia: a
subjective report of restlessness and inner tension and the ob-
jective manifestations of restlessness in the form of semipur-
poseful or purposeless movements of the limbs."* Akathisia
associated with neuroleptics can be subtyped according to its
onset and its duration. Most research on akathisia deals with
acute subtype and detailed information on other subtypes is
limited. If akathisia occurs three months after exposuring the
neuroleptic, it can be considered as TA. The exact pathophysi-
ology of TA is unknown and speculative. Dopaminergic me-
chanisms have recieved much attention. Tardive or withdraw-
al onset, supression with neuroleptics and response to dopa-
mine depleting drugs such as tetrabenazine all suggest that
the DA receptor supersensitivty hypothesis which has been
proposed for TD."

Fluvoxamine is shown to be a potent sigma-1 receptor ago-
nist.! A positron emission tomography study using a selective
sigma-1 receptor agonist, SA4503, showed that fluvoxamine
bound to sigma-1 receptors in the living human brain at ther-
apeutic doses, suggesting that sigma-1 receptors play a role in
the mechanism of action of fluvoxamine.” There is also con-
flicting evidence that sigma-1 receptor agonists increase and
reduce dopamine levels in the striatum.'® The sigma-1 recep-
tors are concentrated in specific areas of the limbic system and
brainstem motor structures of the human brain. The density
of sigma-1 receptors is moderate to high in the caudate, puta-
men, septum, nucleus accumbens, and amygdala in rats and
humans.'® Currently, there are some case reports showing that
fluvoxamine was effective in the hyperkinetic movement dis-
orders. Furuse and Hashimoto reported that fluvoxamine was
effective in the blonanserin-induced” and aripiprazole-in-



duced'® akathisia in patients with schizophrenia. Fluvoxamine
was reported to be effective for treating both hemiballism and
depression in a patient with depressive disorder, and it was su-
ggested that fluvoxamine might act as reducer of dopamine in
striatal area.”” Fluvoxamine was also found to be beneficial for
reducing choreic movements in a patient with Huntington’s
Disease.”” We reported that fluvoxamine was effective in the
treatment of duloxetine induced TD.*' Recently; we reported
five patients with postpsychotic depression of schizophrenia
who benefited from fluvoxamine in terms of TD.” Precise
mechanisms underlying the effects of fluvoxamine for TD
and TA are currently unclear, but the chaperone activity of
sigma-1 receptors on ER might play a role in its mechani-
sm."* Sigma-1 receptor agonists, including fluvoxamine,
might modulate dopaminergic neurotransmission in the lim-
bic area via chaperone activity because sigma-1 receptors are
known to modulate a number of neurotransmitter systems.”

Accumulating evidence suggests the role of ER stress in the
pathophysiology of neurodegenerative disorders such as
TD.*** The major function of molecular chaperones at the
ER is to lead proper folding of newly synthesized proteins.
These actions of molecular chaperones for ER stress are im-
portant for cells to prevent accumulation of toxic protein ag-
gregates, thus facilitating cellular survival under cellular st-
ress.”® The mechanism regulating chaperone activity of the
sigma-1 receptors involves the physical protein-protein inter-
action between sigma-1 receptors and another ER chaperone,
immunoglobulin heavy chain-binding protein BiP/GRP78.%*
When the sigma-1 receptors form a conjugate with BiP/GRP-
78, the chaperone activity is minimized. In contrast, the sig-
ma-1 receptors dissociated from BiP/ GRP78 exert the maxi-
mum chaperone activity. Importantly, several synthetic com-
pounds (e.g., fluvoxamine) possessing the agonist property of
the sigma-1 receptors promote the dissociation of the sigma-1
receptors from BiP; thus sigma-1 receptor agonists gain the
chaperone activity of the sigma-1 receptors.*** It is known
that haloperidol is a potent antagonist at sigma-1 receptor on
ER. As mentioned above, sigma-1 receptor agonists, such as
fluvoxamine, promote the dissociation of the sigma-1 recep-
tor from its binding parter BiP, thus maximizing the chaper-
one activity of the sigma-1 receptor. In contrast, sigma-1 re-
ceptor antagonists, such as haloperidol, reinforce the asso-
ciation, thus blocking the action of sigma-1 receptor ago-
nists.”** Therefore, it is possible that long-term blockage of
sigma-1 receptor by typical antipsychotics such as haloperidol
may contribute to the ER stress which may be involved in the
incidence of motor side effects. Furthermore, it is likely that
chaperone activity of sigma-1 receptor by fluvoxamine may
improve the motor side effects by the regulation for ER stress.
Considering the neurodegenerative and exitotoxic theories of
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tardive dyskinesia as well as tardive akathisia, the sigma-1 re-
ceptor agonist fluvoxamine might produce therapeutic effects
via chaperone activity on ER.

This report presents beneficial effects of sigma-1 agonist
fluvoxamine on hyperkinetic movement disorders such as
TD and TA. Fluvoxamine might be a novel treatmet approach
in the treatment of hyperkinetic movement disorders. None-
theless, further detailed, double-blind studies should clarify
the potential use of fluvoxamine in the treatment of hyperki-
netic movement disorders.
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