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Beneficial Effects of the Sigma-1 Agonist Fluvoxamine  
for Tardive Dyskinesia in Patients With Postpsychotic  
Depressive Disorder of Schizophrenia: Report of 5 Cases
Yakup Albayrak, MD, and Kenji Hashimoto, PhD

ABSTRACT

Objective: Tardive dyskinesia (TD) is 
characterized by involuntary, repetitive, 
purposeless movements that can affect 
different parts of the body. Tardive dyskinesia 
is a well-known side effect of conventional 
antipsychotics and commonly occurs after 
several years of treatment. The effective 
treatment of TD is unclear. Recently, the sigma-1 
receptor agonist fluvoxamine was reported 
to be beneficial for hyperkinetic movement 
disorders.

Method: We report 5 cases with postpsychotic 
depressive disorder of schizophrenia and TD. 
All patients were given fluvoxamine 100 mg/d, 
and after the second week the dosage of 
fluvoxamine was increased to 200 mg/d. At the 
fourth week, patients were assessed in terms 
of TD and postpsychotic depressive disorder of 
schizophrenia.

Results: Fluvoxamine was found to be beneficial 
for TD and postpsychotic depressive disorder of 
schizophrenia in all patients by the fourth week.

Conclusions: Recently, the sigma-1 receptor 
agonist fluvoxamine has been considered 
beneficial for various neuropsychiatric 
disorders. However, data about the effects 
of fluvoxamine on hyperkinetic movement 
disorders are limited. In this report, we 
attempted to demonstrate the beneficial effects 
of fluvoxamine on TD, and we suggest that the 
mechanism of action might be due to sigma-1 
agonism. Further detailed, double-blind studies 
should clarify the potential use of fluvoxamine 
in the treatment of hyperkinetic movement 
disorders.
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Tardive dyskinesia (TD) is characterized by involuntary, repetitive, 
purposeless movements that can affect different parts of the body.1,2 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 responsible.3 Classically, the tongue, face, and neck 
muscles are involved, but the extremity muscles and the muscles controlling 
body posture and breathing can also be affected.4 The effective treatment of 
TD is still unclear; a number of medications have been tried with varying 
degrees of success.

Fluvoxamine is a selective serotonin reuptake inhibitor (SSRI) 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 Administration. 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.5 It has been reported that 
fluvoxamine may be beneficial for neuropsychiatric disorders via sigma-1 
receptor agonism.5 Here, we report 5 cases in which fluvoxamine was 
beneficial for both postpsychotic depressive disorder and TD in patients with 
schizophrenia.

CASE REPORTS

Case 1
Ms A, a 53-year-old woman, had been diagnosed with schizophrenia 

for 30 years. She had been treated with various conventional antipsychotics 
such as haloperidol, zuclopenthixol, and chlorpromazine for almost 25 years. 
For the last 2 years, she has been treated with quetiapine 600 mg/d. The 
results of brain magnetic resonance imaging (MRI), electroencephalography 
(EEG), blood chemistry, a complete blood count, and thyroid function 
tests were all normal. On psychiatric and physical examination, depressed 
mood, anhedonia, insomnia, poor appetite, fatigue, difficulty concentrating, 
distressing oral dyskinesia, and choreic movements on bilateral fingers of the 
upper limbs were noted. Ms A was diagnosed with schizophrenia, residual 
type; postpsychotic depressive disorder of schizophrenia; and medication-
induced movement disorder according to the Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR).6

Ms A scored 24 on the Hamilton Depression Rating Scale (HDRS)7 and 
9 on the Abnormal Involuntary Movement Scale (AIMS).8 Fluvoxamine 
100 mg/d was added to her treatment, and the dosage of fluvoxamine was 
increased to 200 mg/d after 2 weeks. At the fourth week, the dyskinesia had 
improved gradually, and her symptoms of postpsychotic depressive disorder 
of schizophrenia were observed to be remitting based on scores of 8 on the 
HDRS7 and 3 on the AIMS8 (Table 1).

Case 2
Mr B, a 58-year-old man, had been diagnosed with schizophrenia for 35 

years. He had been treated with various conventional antipsychotics such as 
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s There is still no effective treatment of tardive dyskinesia  ■
(TD).

Fluvoxamine is a potent sigma-1 receptor agonist that  ■
is suggested to have various effects on neuropsychiatric 
disorders.

Fluvoxamine might be an effective treatment for TD with  ■
fewer side effects than tetrabenazine.

haloperidol decanoate, flupenthixol, and zuclopenthixol 
decanoate for almost 28 years. He had been treated with 
olanzapine 15 mg/d, biperiden 6 mg/d, and propranolol 
60 mg/d for the last 5 years. The results of a brain MRI, 
EEG, blood chemistry, a complete blood count, and thyroid 
function tests were all normal. On psychiatric and physical 
examination, depressed mood, anhedonia, delusions 
of persecutions, fatigue, insomnia, and dyskinesias on 
lips, tongue and both upper limbs and dystonia on neck 
and shoulder were noted. Mr B was diagnosed with 
schizophrenia, paranoid type; postpsychotic depressive 
disorder of schizophrenia; and medication-induced 
movement disorder according to DSM-IV-TR.6 

Mr B scored 26 on the HDRS7 and 21 on the AIMS.8 He 
was hospitalized, and fluvoxamine 100 mg/d was added to 
his treatment; however, biperiden 6 mg/d and propranolol 
60 mg/d were stopped. The dosage of fluvoxamine was 
increased to 200 mg/d after 2 weeks. At the fourth week, 
the dyskinesia had improved gradually, and symptoms of 
postpsychotic depressive disorder of schizophrenia were 
observed to be remitting based on scores of 11 on the 
HDRS7 and 8 on the AIMS8 (Table 1); however, delusions 
of persecution were still persisting.

Case 3
Ms C, a 32-year-old woman, had been diagnosed 

with schizophrenia for 4 years. She had been treated 
with zuclopenthixol 30 mg/d for 3 years. She had been 
treated with risperidone 3 mg/d for the previous year. The 
results of a brain MRI, EEG, blood chemistry, a complete 
blood count, and thyroid function tests were all normal. 
On psychiatric and physical examination, depressed 
mood, anhedonia, insomnia, suicidal thoughts, difficulty 
concentrating, and dyskinesia on the tongue and choreic 
movements on bilateral fingers of upper limbs were noted. 
Ms C was diagnosed with schizophrenia, residual type; 
postpsychotic depressive disorder of schizophrenia; and 
medication-induced movement disorder according to 
DSM-IV-TR.6 

Ms C scored 23 on the HDRS7 and 8 on the AIMS.8 
Fluvoxamine 100 mg/d was added to her treatment, and the 
dosage of fluvoxamine was increased to 200 mg/d after 2 
weeks. At the fourth week, her symptoms of postpsychotic 
depressive disorder of schizophrenia and TD were observed 

to be remitting based on scores of 8 on the HDRS7 and 2 on 
the AIMS8 (Table 1).

Case 4
Ms D was a 35-year-old woman who had been diagnosed 

with schizophrenia for 10 years. She had been treated with 
haloperidol 20 mg/d and biperiden 6 mg/d for 7 years. She 
had been treated with olanzapine 20 mg/d and biperiden 6 
mg/d for the last 2 years. The results of a brain MRI, EEG, 
blood chemistry, a complete blood count, and thyroid 
function tests were all normal. On psychiatric and physical 
examination, depressed mood, anhedonia, insomnia, 
decreased appetite, difficulty concentrating, and choreic 
movements on bilateral fingers of upper limbs were noted. 
Ms D was diagnosed with schizophrenia, residual type; 
postpsychotic depressive disorder of schizophrenia; and 
medication-induced movement disorder according to the 
DSM-IV-TR.6

Ms D scored 21 on the HDRS7 and 4 on the AIMS.8 
Fluvoxamine 100 mg/d was added to her treatment, and 
the dosage of fluvoxamine was increased to 200 mg/d after 
2 weeks. At the fourth week, the dyskinesia had improved 
gradually, and her symptoms of postpsychotic depressive 
disorder of schizophrenia were observed to be remitting 
based on scores of 4 on the HDRS7 and 1 on the AIMS8 
(Table 1).

Case 5
Ms E, a 28-year-old woman, had been diagnosed with 

schizophrenia for 4 years. She had been treated with 
pimozide 4 mg/d and biperiden 4 mg/d for 2 years. She 
had been treated with risperidone 5 mg/d and biperiden 2 
mg/d for the last 2 years. The results of a brain MRI, EEG, 
blood chemistry, a complete blood count, and thyroid 
function tests were all normal. On psychiatric and physical 
examination, anhedonia, insomnia, decreased appetite, 
delusions of reference, and distressing oral dyskinesia were 
noted. Ms E was diagnosed with schizophrenia, paranoid 
type; postpsychotic depressive disorder of schizophrenia; 
and medication-induced movement disorder according to 
the DSM-IV-TR.6

Ms E scored 21 on the HDRS7 and 4 on the AIMS.8 
Fluvoxamine 100 mg/d was added to her treatment, and 
the dosage of fluvoxamine was increased to 200 mg/d after 
2 weeks. At the fourth week, the dyskinesia had improved 
gradually, and her symptoms of postpsychotic depressive 
disorder of schizophrenia were observed to be remitting 
based on scores of 5 on the HDRS7 and 1 on the AIMS8 (Table 
1); however, delusions of persecution were still persisting.

DISCUSSION

Depression is a commonly occurring symptom in 
schizophrenia. There are a number of important differential 
diagnoses of depressive symptoms in schizophrenia. 
Differential diagnoses include schizoaffective disorder, 
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organic conditions, and the “negative” symptoms of 
schizophrenia. The negative features of schizophrenia have 
many clinical similarities to the syndrome of depression. Lack 
of energy, anhedonia, and social withdrawal might cause 
particular problems when attempting to differentiate between 
the 2 syndromes.9 Observed sadness is a strong indicator 
of depression in schizophrenia. Prominent subjectively low 
mood, suggesting depression, and prominent blunting of 
affect, suggesting negative symptoms, are the 2 features that 
are most helpful in differentiating the 2 syndromes.10 Because 
not all patients in our study had prominent blunting of affect 
and prominent depressed mood and anhedonia existed in 
all patients, we considered the diagnosis of postpsychotic 
depressive disorder of schizophrenia according to the DSM-
IV-TR.6 Clinical trials of SSRIs have been in favor of an effect 
on depressive symptoms in schizophrenia.9 Consistent 
with the literature, all of our patients benefited from 
fluvoxamine in terms of postpsychotic depressive disorder 
of schizophrenia.

The pathophysiology of TD is complex and remains 
unclear.11 The most common theory on the pathophysiology 
of TD supposes a supersensitivity of dopamine receptors 
from prolonged receptor blockade or up-regulation of these 
receptors.12 Other theories include striatal disinhibition of 
the thalamocortical pathway from an imbalance of the D1 and 
D2 receptors caused by the chronic use of dopamine blocking 
agents. Additionally, neurodegeneration secondary to lipid 
peroxidation or excitotoxic mechanisms may contribute to 
TD.12 Because of the relatively poor understanding of the 
pathophysiology, no effective treatment for TD is currently 
available. The best approach to management remains 
prevention, including restricting the use of antipsychotic 
medications to established indications and the use of 
alternative treatments when possible. When neuroleptic 
medications are needed, they should be prescribed in the 
smallest therapeutic doses for the shortest possible time.13 
There is still no effective treatment for TD, although 
tetrabenazine ameliorates TD most effectively. Vitamin B6, 
vitamin E, donepezil, levetiracetam, and botulinum toxin 
are also other treatment options. In extreme cases, surgical 
interventions and deep brain stimulation have shown 
promising results, but further studies are needed.14

Fluvoxamine is shown to be a potent sigma-1 receptor 
agonist.5 A positron emission tomography study using a 
selective sigma-1 receptor agonist, [11C]SA4503, showed that 
fluvoxamine bound to sigma-1 receptors in the living human 

brain at therapeutic doses, suggesting that sigma-1 receptors 
play a role in the mechanism of action of fluvoxamine.15 There 
is also conflicting evidence that sigma-1 receptor agonists 
increase and reduce dopamine levels in the striatum.16 The 
sigma-1 receptors are concentrated in specific areas of the 
limbic system and brainstem motor structures of the human 
brain.17 The density of sigma-1 receptors is moderate to 
high in the caudate, putamen, septum, nucleus accumbens, 
and amygdala in rats18 and humans.16 Currently, there are 
some case reports showing that fluvoxamine was effective 
in the hyperkinetic movement disorders. Furuse and 
Hashimoto reported that fluvoxamine was effective in the 
blonanserin-induced19 and aripiprazole-induced20 akathisia 
in patients with schizophrenia. Furthermore, fluvoxamine 
was reported to be effective for treating both hemiballism 
and depression in a patient with depressive disorder, and 
it was suggested that fluvoxamine might act as reducer 
of dopamine in striatal area.21 Recently, we reported that 
fluvoxamine was effective in the treatment of duloxetine-
induced TD.22 Precise mechanisms underlying the beneficial 
effects of fluvoxamine for TD are currently unclear, but the 
chaperone activity of sigma-1 receptors on ER might play 
a role in its mechanism.5,23,24 Sigma-1 receptor agonists, 
including fluvoxamine, might modulate dopaminergic 
neurotransmission in the limbic area via chaperone activity 
because sigma-1 receptors are known to modulate a number 
of neurotransmitter systems.25

Accumulating evidence suggests the role of ER stress in 
the pathophysiology of neurodegenerative disorders such as 
TD.26,27 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 
important for cells to prevent accumulation of toxic protein 
aggregates, thus facilitating cellular survival under cellular 
stress.28 The mechanism regulating chaperone activity of 
the sigma-1 receptors involves the physical protein–protein 
interaction between sigma-1 receptors and another ER 
chaperone, immunoglobulin heavy chain–binding protein 
BiP/GRP78.23 When the sigma-1 receptors form a conjugate 
with BiP/GRP78, the chaperone activity is minimized. 
In contrast, the sigma-1 receptors dissociated from BiP/
GRP78 exert the maximum chaperone activity. Importantly, 
several synthetic compounds (eg, 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 

Table 1. Data of 5 Patients With Postpsychotic Depression and Tardive Dyskinesia

Age, 
y

HDRS Score AIMS Score Dosage of 
Fluvoxamine, mg/dCase Sex Initial After Treatment Initial After Treatment

1 Female 53 24 8 9 3 200
2 Male 58 26 11 21 8 200
3 Female 32 23 8 8 2 200
4 Female 35 21 4 4 1 200
5 Female 28 21 5 4 1 200
Abbreviations: AIMS = Abnormal Involuntary Movement Scale, HDRS = Hamilton Depression 

Rating Scale.
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sigma-1 receptors.24,25 Considering the neurodegenerative 
and excitotoxic theories of TD, the sigma-1 receptor agonist 
fluvoxamine might produce therapeutic effects via chaperone 
activity on ER.

CONCLUSION

This report describes the beneficial effects of sigma-1 
receptor agonist fluvoxamine for TD in patients with 
schizophrenia. Therefore, the beneficial effects of fluvoxamine 
on hyperkinetic movement disorders would be useful as an 
alternative treatment without serious and distressing side 
effects. Nonetheless, further detailed, double-blind studies 
should clarify the potential use of fluvoxamine in the 
treatment of hyperkinetic movement disorders.
Drug names: aripiprazole (Abilify), biperiden (Akineton), donepezil 
(Aricept and others), duloxetine (Cymbalta), fluvoxamine (Luvox and 
others), haloperidol (Haldol and others), levetiracetam (Keppra and 
others), olanzapine (Zyprexa), pimozide (Orap), propranolol (Inderal, 
InnoPran, and others), quetiapine (Seroquel), risperidone (Risperdal and 
others), tetrabenazine (Xenazine).
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