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hronic akathisia, parkinsonism, and tardive dyski-
nesia (TD) are the classic extrapyramidal syn-
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Background: Previous studies on the use of
clozapine in neuroleptic-resistant chronic
schizophrenic patients have demonstrated positive
effects on tardive dyskinesia but were less
conclusive about chronic akathisia and
parkinsonism. The aim of the present study was to
investigate the short-term (18 weeks) efficacy of
clozapine in neuroleptic-resistant chronic
schizophrenic patients with coexisting tardive
dyskinesia, chronic akathisia, and parkinsonism.

Method: Twenty chronic, neuroleptic-resistant
schizophrenic patients with coexisting tardive
dyskinesia, parkinsonism, and chronic akathisia
were treated with clozapine. Assessment of tar-
dive dyskinesia, parkinsonism, and chronic aka-
thisia was made once weekly for 18 weeks with
the Abnormal Involuntary Movement Scale
(AIMS), Simpson-Angus Rating Scale for Extra-
pyramidal Side Effects, and Barnes Rating Scale
for Drug-Induced Akathisia (BAS).

Results: At the end of 18 weeks of clozapine
treatment, improvement rates were 74% for tar-
dive dyskinesia, 69% for parkinsonism, and 78%
for chronic akathisia. A statistically significant
reduction in the scores on the AIMS and
Simpson-Angus Scale was achieved at Week 5
and on the BAS at Week 6 (p < .0001).

Conclusion: Relatively low doses of clozapine
are effective for the treatment of neuroleptic-in-
duced extrapyramidal syndromes in neuroleptic-
resistant chronic schizophrenic patients. The relief
of tardive dyskinesia, parkinsonism, and chronic
akathisia in this group of patients occurs more
rapidly than the reduction in psychotic symptoms.
Disturbing, long-term extrapyramidal syndromes
in chronic schizophrenic patients should be con-
sidered an indication for clozapine treatment.

(J Clin Psychiatry 1997;58:318–322)

C
dromes (EPS) seen during conventional long-term neu-
roleptic therapy in up to 75% of patients.1–3 These side
effects are distressing to patients and limit their possibili-
ties for social integration and rehabilitation.2 All entail a
risk of becoming irreversible.2

All traditional neuroleptics may induce EPS with dif-
ferent individual rates of incidence1 depending on their
ability to occupy D2 dopamine receptors in the basal gan-
glia.4 Tardive dyskinesia, chronic akathisia, and parkin-
sonism may occur concurrently,5 although not all studies
have reported this association.1 The prevalence of TD,
chronic akathisia, and parkinsonism in chronic schizo-
phrenic patients has been reported to be as high as 50%,
40%, and 65%, respectively.2,6–8

Unlike conventional neuroleptic agents, clozapine is
associated with only a low incidence of EPS (6% for
tremor, 6% for akathisia, and 3% for rigidity) and has
even been considered useful for the treatment of chronic
neuroleptic-induced EPS.9–11 Previous studies have
shown that about half of all cases of neuroleptic-induced
tardive dyskinesia are alleviated with clozapine treat-
ment.3 However, the short-term influence of clozapine on
neuroleptic-induced akathisia and parkinsonism has not
been extensively investigated.

The purpose of this study was to determine the effi-
cacy of short-term (18 weeks) clozapine treatment in
neuroleptic-resistant chronic schizophrenic patients with
coexisting TD, chronic akathisia, and parkinsonism.
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PATIENTS AND METHOD

Twenty neuroleptic-resistant chronic schizophrenic
patients (10 men and 10 women) with EPS were included
in the study. Mean ± SD prestudy patient age was
43.1 ± 7.1 years, mean duration of disease was 17.0 ± 8.7
years, and mean number of hospitalizations was 4.5 ± 3.6.
The mean ± SD dose of neuroleptics in chlorpromazine
equivalents was 337 ± 107 mg/day. The diagnosis of
chronic schizophrenia was made after a structured inter-
view, according to the guidelines of the Structured Clini-
cal Interview for Axis I DSM-IV Disorders-Patient Ver-
sion (SCID-P),12 as based on the DSM-IV criteria.
Neuroleptic resistance was defined as failure to respond to
three neuroleptic agents of different classes during 6
weeks of treatment for each and no episodes of complete
symptomatic remission during the last 5 years.13 All pa-
tients were in good physical condition, without either
chronic or current physical or neurologic problems, his-
tory of alcohol and/or drug abuse, or abnormalities on
routine laboratory tests. All gave their informed consent
after the procedure and possible side effects were fully
explained to them.

At baseline, tardive dyskinesia was diagnosed accord-
ing to the Schooler and Kane criteria,14 parkinsonism was
measured according to the Simpson-Angus Rating Scale
for Extrapyramidal Side Effects (Simpson-Angus),15 and
akathisia according to the Barnes Rating Scale for Drug-
Induced Akathisia (BAS).16 All 20 patients met the DSM-
IV research criteria for the three disorders.

A total of 65 neuroleptic-resistant chronic shizophrenic
patients were screened to find the 20 who showed evi-
dence of TD, parkinsonism, and chronic akathisia.

Patients began clozapine treatment after a 2-week
washout period from previous psychotropic medication.
Clozapine dose was gradually increased according to

clinical response, which was monitored from baseline to
Week 18 of treatment with the Positive and Negative Syn-
drome Scale (PANSS),17 Hamilton Rating Scale for De-
pression (HAM-D),18 and Hamilton Rating Scale for Anx-
iety (HAM-A).19 Tardive dyskinesia, parkinsonism, and
akathisia were assessed weekly with the Abnormal Invol-
untary Movement Scale (AIMS),20 the Simpson-Angus,
and the BAS, respectively.

Statistical analysis was performed using analysis of
variance with repeated measures (ANOVA) and the
Bonferroni post hoc test to assess the significance of
weekly changes in the scores on the PANSS, HAM-D,
HAM-A, AIMS, Simpson-Angus, and BAS. The Pearson
correlation test was performed to assess the correlation
between psychometric symptoms and EPS. All results are
expressed as mean ± SD values.

RESULTS

Clozapine dose was increased from 46.2 ± 21.1 mg/day
in the first week of treatment to 208.7 ± 176.6 mg/day in
the 18th week. There was no significant change in mean
clozapine dose from Week 10 to 18 of treatment.

The clinical response to clozapine and the effect of the
treatment on symptoms of tardive dyskinesia, parkinson-
ism, and akathisia are summarized in Table 1. During the
18 weeks of clozapine treatment, there was gradual and
continuous improvement in all three syndromes (tardive
dyskinesia, parkinsonism, and chronic akathisia) (Figure
1) (AIMS: F = 16.7, p < .0001; Simpson-Angus: F = 15,
p < .0001; BAS: F = 15.3, p < .0001, by ANOVA). By
Week 18, rates of improvement were 74% for tardive dys-
kinesia, 69% for parkinsonism, and 78% for akathisia. A
statistically significant reduction (p < .0001) in tardive
dyskinesia and parkinsonism was already achieved at
Week 5 (35% and 32%, respectively), and in chronic aka-
thisia (41%) at Week 6 (Table 1).

After 18 weeks of clozapine treatment, the total, posi-
tive, and negative PANSS scores gradually decreased. The
total PANSS score had decreased by 32%. The improve-
ment in positive symptoms was 36% and in negative
symptoms, 27% (total PANSS score: F = 15.7, p < .0001;
positive symptoms: F = 12.9, p < .0001; negative symp-
toms: F = 12.1, p < .0001, by ANOVA). The decrease in
the total PANSS positive and negative scores was statisti-
cally significant (p < .0001) by Week 4 of clozapine treat-
ment (Table 1).

The final improvement in the HAM-D and HAM-A
was 57% and 48%, respectively (HAM-D: F = 12.8,
p < .0001; HAM-A: F = 8.5, p < .0001, by ANOVA). In
both scales, a significant reduction was detected at Week 5
(p < .05 and p < .01, respectively) (Table 1).

Changes on the AIMS, Simpson-Angus, and BAS were
strongly correlated with all changes in the positive, neg-
ative, and total PANSS scores and the HAM-D and

Figure 1. Mean Weekly Scores for the AIMS, Simpson-Angus,
and BAS During the 18 Weeks of Clozapine Treatment*

*Abbreviations: AIMS = Abnormal Involuntary Movement Scale,
BAS = Barnes Rating Scale for Drug-Induced Akathisia, Simpson-
Angus = Simpson-Angus Rating Scale for Extrapyramidal Side
Effects.
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HAM-A scores: r = .97 to .99, p < .0001, by Pearson cor-
relation test. Moreover, changes on all the EPS scales
were in strong correlation with each other (AIMS and
Simpson-Angus: r = .99, p < .0001; AIMS and BAS:
r = .99, p < .0001; Simpson-Angus and BAS: r = .99,
p < .0001, by Pearson correlation). There was also
a strong negative correlation between clozapine dose
and the AIMS (r = –.91, p < .0001), Simpson-Angus
(r = –.93, p < .0001), and BAS (r = –.92, p < .0001)
scores, by Pearson correlation test, i.e., the higher cloza-
pine doses (in our dose range) were associated with less
extrapyramidal symptoms.

DISCUSSION

The main findings of this study on the effect of cloza-
pine in neuroleptic-resistant chronic schizophrenic pa-
tients with EPS were (1) A significant improvement in
symptoms of tardive dyskinesia (74%), chronic akathisia
(78%), and parkinsonism (69%) was achieved with 18
weeks of clozapine treatment. (2) Clozapine significantly
decreased the symptoms of tardive dyskinesia (35%) and
parkinsonism (32%) during the first 5 weeks of treatment,
and symptoms of chronic akathisia (41%) during the first
6 weeks of treatment; therefore, with clozapine therapy,
the improvement in EPS was more prominent and oc-
curred more rapidly than the reduction in psychotic posi-
tive (17.3% at 5 weeks) and negative symptoms (10.7%
at 5 weeks). (3) Clozapine may be effective in relatively
low doses (208.7 ± 176.6 mg/day) for the reduction of
both EPS as well as psychotic symptoms. (4) The reduc-
tion in depression and anxiety symptoms in our sample of
neuroleptic-resistant schizophrenic patients may indicate
an antidepressant and antianxiety action of clozapine,21–23

which may contribute to the feeling of well-being and to
the relief of the subjective components of EPS caused by
traditional neuroleptics.

Several open, single-blind, and double-blind studies
have shown a significant improvement in tardive dyski-
nesia in a large proportion of patients with clozapine
treatment.10,24–28 However, the time required for this im-
provement is variable. In our study, considerable relief of
tardive dyskinesia symptoms was already obtained at
Week 5 of treatment. This finding is consistent with some
previous observations,24,27 although other studies have
shown significant improvement only after long-term (> 6
months) clozapine administration.25,26,29

The reported clozapine dosage needed to manage tar-
dive dyskinesia varies from ≥ 500 mg/day,25,26,28 much
higher than the average dose for neuroleptic-resistant
chronic schizophrenia,30 to 300 mg/day.10,24 In our study,
the average dose (208.7 mg/day) was much lower than
that used in the United States (444 mg/day)30 and even
lower than that used in Europe (293.7 mg/day).30 This
low dosage may prevent the development of serious

adverse effects such as seizures and confusion. However,
it is still possible that doses somewhat higher than those
used in our study may be optimal for the treatment of both
psychosis and for neuroleptic-induced EPS.

Clozapine has been associated with a low incidence of
acute neuroleptic-induced parkinsonism.3,9 In some cases,
parkinsonian signs such as bradykinesia were detected,
but never rigidity and, rarely, tremor.3 In clozapine-treated
patients, the prevalence of such parkinsonian symptoms as
tremor (3%–6%) and rigidity (0%–3%)2,3,9,11,13,31 is signifi-
cantly lower than with the traditional antipsychotic agents
(10%–35% and 12%–25%, respectively),2 but the preva-
lence of bradykinesia is relatively high (33%), although
still significantly lower in comparison to traditional neu-
roleptics (45%–65%).2 This high prevalence of bradykine-
sia may be explained by clozapine-induced hypotonia.2 At
high doses of clozapine, the hypotonia may be prominent,
such that in some reports, the high frequency of bradyki-
nesia observed may have been related to the use of high
doses of clozapine (400 mg median daily dose).3 There-
fore, it remains unclear if bradykinesia in clozapine pa-
tients is a true parkinsonian symptom.2,3 Our results,
which are consistent with a previous observation,13 show
that a significant reduction in parkinsonism, as measured
by the Simpson-Angus, may already be achieved by the
first 4 to 6 weeks of clozapine treatment, and an additional
gradual improvement can be expected with a continuation
of clozapine administration.

The therapeutic influence of clozapine on parkinsonian
symptoms has been found not only in neuroleptic-resistant
chronic schizophrenic patients, but also in patients with
Parkinson’s disease.32 A number of studies have shown at
least a moderate improvement in resting and essential
tremor and a reduction in levodopa-induced dyskinesia in
Parkinson’s disease patients after clozapine treatment.33–36

While most studies have confirmed that neuroleptic-
induced parkinsonism and tardive dyskinesia are signifi-
cantly less common in patients taking clozapine as com-
pared to patients receiving traditional neuroleptics, not all
are in consensus about the frequency of akathisia in these
patients. Two studies have reported similar rates of mild
akathisia in schizophrenic patients treated with clozapine
and conventional neuroleptics,37,38 but in a recent study,
significantly lower rates of subjective and objective aka-
thisia were found in clozapine-treated patients.3 In the re-
view of Gerlach and Peacock,2 14% of patients treated
long term with clozapine had subjective akathisia and 7%
had objective akathisia, in comparison to 40% and 29%,
respectively, of patients treated long term with neurolep-
tics. Povlsen et al.,31 in a 12-year follow-up, showed no
akathisia at all in clozapine-treated patients versus 23% in
patients treated with conventional neuroleptics. Our re-
sults are consistent with a recent observation3,39 that cloza-
pine administration to neuroleptic-resistant chronic
schizophrenic patients significantly reduces the severity
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and clinical expression of previously existing chronic
akathisia.

Long-term EPS are a common problem in chronic
schizophrenic patients with a long history of treatment
with traditional neuroleptics. Many kinds of pharmaco-
logic agents have been proposed to treat tardive EPS, in-
cluding cholinergic, GABAergic, and dopaminergic
agents, as well as peptides, β-blockers, and lithium, but
these have usually shown only a partial effect.2 Clozapine,
in contrast to the classic neuroleptics, has a low affinity
for and low occupancy of the striatal dopamine-D2 recep-
tors.33,40 Therefore, it is possible that long-term clozapine
treatment may affect the basal ganglia motor system at a
magnitude similar to that of a period free of traditional
neuroleptics.10 Previous observations have shown that
EPS can be reduced after a long-term period free of clas-
sic neuroleptics.10,41 This mechanism may be responsible
for the efficacy of long-term clozapine treatment for neu-
roleptic-induced EPS. Nevertheless, our data and those of
others13,25 have revealed a significant rapid reduction in
EPS (in the first 4 to 6 weeks) after the initiation of cloza-
pine treatment. It is possible that the rapid efficacy of
clozapine in EPS patients is related to its strong central
antiserotonergic and anticholinergic activity.31,42

We conclude that disturbing, long-term extrapyramidal
symptoms in neuroleptic-treated chronic schizophrenic
patients should be considered an indication for clozapine
treatment.

Drug names: clozapine (Clozaril), levodopa (Larodopa).
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