
Abstract Tardive dyskinesia (TD) is a long-term severe
complication of antipsychotic treatment, with mean
prevalence of 20–35%. The aim of this study was to eval-
uate effects of clozapine in severe TD. In an open trial
seven patients with schizophrenia and severe TD were
given clozapine for 6 months. Tardive dyskinesia severity
was evaluated with AIMS and ESRS and schizophrenic
psychopathology with PANSS. Clozapine mean dose at
the end of the study was 392.86 mg/day. A mean reduc-
tion of 52% was observed in ESRS scores for TD. Two
patients also had dystonic movements, and there was 50%
reduction in one of them and complete remission in the
other. There was also a 27% mean reduction in PANSS
scores. Clozapine seems to be an alternative in the treat-
ment of schizophrenic patients with severe TD.
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Introduction

Tardive dyskinesia (TD) is a drug-induced movement dis-
order associated with prolonged administration of an-
tipsychotics. It is usually mild and may improve over time
but in some patients is disabling and irreversible. Its inci-
dence is cumulative, approximately 5% a year until the
fourth year of continuous use of antipsychotics [1], and
the mean prevalence in psychiatric patients using antipsy-

chotics is approximately 25% [2]. It may not require any
specific treatment other than antipsychotic withdrawal or
dosage reduction, but this is not always feasible due to
high risk of psychotic relapse. There are also other drug
therapies, but none are clearly effective in all patients with
TD [3].

Clozapine is an atypical antipsychotic drug associated
with very few acute extrapyramidal symptoms (EPS) and
there are a few reports of TD associated with its use [4].
In addition, TD’s incidence in patients taking clozapine is
significantly lower than in patients taking typical antipsy-
chotics [5], and in all studies relationship between clozap-
ine and TD is not clear, since all patients had taken typical
antipsychotics before they used clozapine. There are stud-
ies on clozapine effects in TD, including case reports,
open trials [6] and one controlled study [7], and they re-
port complete or partial TD remission with clozapine’s
use.

We studied the effect of clozapine in TD and psychotic
symptoms on patients with schizophrenia and severe and
persistent TD.

Methods

Seven patients (5 women and 2 men) were recruited from the out-
patient clinic from the Institute of Psychiatry for an open trial of
clozapine. Selection criteria were as follows: (a) age between 17
and 55 years; (b) diagnosis of chronic exacerbated schizophrenia
(DSM-III-R); (c) previous use of antipsychotic for more than 6
months; (d) presence of severe TD (rated above 13 in AIMS [8]);
(e) no current or past history of serious medical illness, particularly
blood dyscrasias; (f) no pregnancy or breast feeding; and (g) no
history of drugs or alcohol abuse. After complete description of the
study to the subjects, written informed consent was obtained.

Patients were then admitted to the inpatient service and sub-
mitted to CT, ECG, EEG and blood tests (haemogram, serum
sodium, potassium, urea, creatinine, glucose, chloride, protein
electrophoresis, bilirubin, alkaline phosphatase, GGT, ALT/AST
and uric acid) and then were withdrawn from antipsychotic med-
ication for 1 week. Baseline evaluations were performed using the
Positive and Negative Syndrome Scale (PANSS) [9] to assess
mental status and AIMS and ESRS [10]) to rate TD. Treatment
with clozapine was initiated, and patients were followed-up as out-
patients. Patients received clozapine for 24 weeks up to a maxi-
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mum of 500 mg/day. At the endof the study blood tests, EEG and
ECG were performed again. Haemograms were repeated weekly
for 18 weeks and then monthly. Outcome measures were made
with PANSS at baseline and weeks 2, 4, 8, 16 and 24, and AIMS
and ESRS at baseline and weeks 1, 2, 4, 8, 12, 16, 20 and 24, al-
ways by the same evaluator. Adverse effects were evaluated
monthly.

Results

The patients had a relatively low age (mean age 28.5
years, range 16–46 years). They had been schizophrenic
for a mean of 10.9 years (range 3–30 years) and they had
a mean of 2.14 previous admissions. Tardive dyskinesia
was present for a mean of 16.71 months (SD 14.14
months). Mean clozapine dosage at the end of the study
was 393 mg/day, ranging from 200 to 500 mg/day (Fig. 1).

There was a mean reduction of 52% in ESRS scores
for TD (Fig.1) and tardive dystonia, whereas there was a
mean reduction of 49% in axial movements, 60% in limb
movements and 75% in dystonic movements. In AIMS
scores observed mean reduction was 41%. Four patients
showed an improvement greater than 50% in TD’s ESRS
scores. Two patients also had dystonic movements: these
remitted completely in one patient and were reduced to
50% in the other. There was also a mean reduction in
parkinsonism of 73% (SD 26%), and the item with the
smallest reduction was rigidity.

Most patients presented at baseline severe psychiatric
symptomatology (mean ± SD baseline global PANSS:
98.6 ± 14.1), despite previous treatment with typical an-
tipsychotics. There was a mean reduction of 27% in
PANSS scores, which was more marked for positive
symptoms (35%) and less marked for general symptoms
(23%), and 28% for negative symptoms.

A patient received diazepan for 1 month (weeks
10–14) to prevent recurrence of a partial convulsive crisis
presented in the tenth week. Other observed side effects
were sialorrhoea, excessive somnolence, obstipation and
blurred vision; all were moderate and remitted during
treatment.

There were no abnormalities in the laboratory tests, ex-
cept in computed tomography, which showed enlargement
of cortical sulci in two patients and of left temporal horn
in another.

Discussion

We observed a significant improvement of TD (mean re-
duction of 52%), and improvement was greater than 50%
in four of the seven patients. The rate of improvement
varied widely (33–76%) among TD symptoms and was
more marked for dystonic movements. According to the
literature, TD’s remission rates after antipsychotic with-
drawal ranges from 0 to 90%, and the mean remission rate
3 months after antipsychotic withdrawal is approximately
57% [11]. On the other hand, an improvement of more
then 50% was observed in only 26% of patients with per-
sistent and severe TD with various treatments (including
antipsychotic withdrawal when feasible) [12]; thus, TD’s
remission rate observed in this study is significant.

There are many studies on clozapine effects in TD, in-
cluding case reports, open trials [6] and one controlled
study [7], and they report complete or partial TD remis-
sion with clozapine’s use. In general, improvement is
greater and more persistent with larger dosages and longer
use of clozapine. Tardive dyskinesia’s partial and com-
plete remission rates with clozapine are greater than with
typical antipsychotics, and most consistent and larger im-
provements were observed in patients with severe TD and
dystonic symptomatology. With regard to tardive dysto-
nia, there are case reports and an open trial [13] where im-
provement, sometimes lasting, is observed after months of
treatment with clozapine.

There are two main hypotheses about the mechanism
of improvement of TD:

1. Reduction in D2 striatal supersensitivity because
clozapine has little effect in striatum, where there is a
high concentration of D2 and low density of D4 [14]

2. Action on TD pathophysiology by balanced blocking
of D1 and D2 receptors, or acting in other neurotrans-
mitter systems such as cholinergic, serotoninergic or
noradrenergic systems [14].

Conclusion

Clozapine is effective in treating patients with schizophre-
nia and severe TD because, besides improving schizo-
phrenic symptomatology, it improves TD, especially dys-
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Fig.1 Clozapine dosage:
ESRS total scores for tardive
dyskinesia and tardive dystonia
during the treatment. P ESRS
scores; L Clozapine dosage



tonic movements. On the other hand, controlled and larger
studies are necessary to confirm the effects of clozapine
and other atypical agents in TD.
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