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Summary
PURPOSE: To evaluate the safety and efficacy of risperi-

done in patients with Parkinson’s disease (PD) who are expe-
riencing significant dopamine-induced psychosis.

PATIENTS AND METHODS: Seventeen patients (median
age, 72 yrs) participated in this 12-week, open pilot study re-
ceiving 0.5 to 3 mg oral risperidone per day. Maintenance
antiparkinsonian medication was continued throughout, al-
though psychotropic medication was discontinued.

EFFICACY RESULTS: Risperidone produced a substantial
improvement in psychotic symptoms, shown on the mean total
positive subscale score on the Positive and Negative Syndrome
Scale (PANSS) by a 30% improvement (−3.1 decrease) after 1
week and a 66% improvement (−6.8 decrease) at end point.
This improvement was most evident in the items delusions,
hallucinatory behavior, and suspiciousness/persecution. Ris-
peridone also achieved significant improvement from baseline
in Clinical Global Impression (CGI)-severity and CGI-

improvement (p <0.001, Page test). Risperidone treatment did
not adversely affect symptoms specific to Parkinson’s disease,
as assessed by the Unified Parkinson’s Disease Rating Scale
(UPDRS).

SAFETY RESULTS: Sixteen patients reported at least one
adverse event, but only two patients withdrew as a result of
adverse events. No significant changes or clinically relevant
abnormalities were observed in laboratory parameters or vital
signs.

CONCLUSION: Short-term use of risperidone (mean dos-
age, 1.1 mg per day) improves the psychopathology of patients
with PD who have dopamine-induced psychosis without ad-
versely affecting the symptoms of PD. Higher doses and long-
term use were not addressed in this study and may be precluded
by extrapyramidal side effects.

Key Words: Risperidone—Parkinson’s disease—
Psychosis—Extrapyramidal symptoms.

Parkinson’s disease (PD) is a progressive neurodegen-
erative disease that causes serious disability. Patients ex-
perience increasing motor dysfunction with the typical
associated symptoms inducing rigidity, tremor, akinesia,
and bradykinesia.1–4 Such symptoms arise as a result of
neuronal degeneration in the basal ganglia, which creates
a deficiency in nigrostriatal dopamine. Thus, the main-
stay of current treatment of this illness are drugs that
enhance dopaminergic transmission, most commonly
levodopa.

While dopamine replacement therapy has proven use-
ful in alleviating motor symptoms in most patients with
PD, after long-term use significant numbers of patients
may develop psychotic features. Notably, the incidence
of treatment-related psychoses in patients with PD in-
creases with increasing dose and duration of treatment5,6

and is also more common when there is a history of
psychiatric illness in the patient or in a first-degree
relative.7

Management of dopamine-induced psychoses with
neuroleptics or by a reduction in dosage of dopamino-
mimetic therapy generally results in a worsening of par-
kinsonian symptoms.6,8–10 Most conventional neurolep-
tics induce extrapyramidal symptoms (EPS), such as dys-
tonia, akathisia, and dyskinesia. Clozapine, an atypical
antipsychotic, has proven effective in treating patients
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with PD who have drug-induced psychosis.11–13It causes
few or no EPS14,15; however, the risk for agranulocytosis
has prompted clinical trials with newer antipsychotics
such as risperidone and olanzapine.10,16,17

Risperidone is an atypical antipsychotic and combines
serotonin 5-HT2 and dopamine-D2 antagonists. When
used in appropriate doses, induction of EPS tends to be
minimal, but is ultimately dose-dependent.18 Drug-
induced EPS have been shown to decrease in pa-
tients with schizophrenia who were treated with
risperidone.19–22Moreover, the efficacy of risperidone as
an antipsychotic has been established in patients with
schizophrenia, in both preliminary open studies23–27and
subsequent double-blind, controlled trials.19–21,28–32The
pharmacologic profile of risperidone and its low inci-
dence of EPS suggests that it could be useful in the
treatment of elderly patients,18 especially those with PD
and dopamine-induced psychosis. Indeed, a number of
small-scale studies have indicated that risperidone is safe
and effective in this population.16,33–37

To further evaluate the tolerability, safety, and effi-
cacy of risperidone in patients with PD who are experi-
encing significant dopamine-induced psychosis, an open
pilot study was undertaken.

METHODS

Study Design

This was a 12-week, open pilot study to evaluate the
safety, tolerability, and efficacy of risperidone in patients
with PD who had dopamine-induced psychosis.

Patients were recruited from hospitals in Canada (one
center) and Belgium (two centers). Male or female pa-
tients, aged 40 to 80 years, were included. The primary
clinical presentation was consistent with idiopathic PD,
and patients showed signs and symptoms of psychosis
primarily related to their antiparkinsonian medication.
All patients demonstrated significant psychosis (defined
by a score of$4 on at least one item of delusions,
hallucinations, or suspiciousness/persecution in the Posi-
tive and Negative Syndrome Scale [PANSS]).

Patients had been treated with dopamine-enhancing
agents for a minimum of 24 consecutive months. Patients
were typically on levodopa–carbidopa in doses ranging
from 300 mg to 1000 mg of levodopa with an average of
500 mg. Approximately one third of patients included in
the study also received agonist therapy with bromocrip-
tine. Doses for the latter ranged from 10 mg to 20 mg. No
anticholinergics or MAO-B inhibitors were used. The
attending neurologist attempted to optimize the therapeu-
tic index of antiparkinsonian medication relative to psy-

chosis before entry of patients into the current study.
Attempts were made to simplify antiparkinsonian drug
therapy by eliminating those agents most likely to ag-
gravate psychotic symptoms before study entry. The ap-
proach used is described in an algorithm published by
Mendis et al.38 Antiparkinsonian drug treatment re-
mained stable for a period of 1 month before study entry.

Patients had to discontinue current antipsychotic
medication 1 week before study entry and all other psy-
chotropic medications$2 weeks before study entry. An
exception to this rule was the use of antidepressants
which were permitted throughout the study. Anticholin-
ergic medication prescribed for the treatment of parkin-
sonian symptoms was also allowed. Patients were asked
not to begin vitamin B6 therapy during the study; if the
patient was taking vitamin B6 at enrollment, dose and
frequency had to remain stable throughout the trial.

Excluded from the study were patients with a current
diagnosis (according to DSM-IV) of substance abuse or
dependence, anxiety disorder, major depression, or
schizophrenia; patients with a clinically relevant, serious,
or unstable illness other than PD; those with clinically
relevant cardiovascular disease, hepatic/renal disease,
abnormal electrocardiographic findings or laboratory ab-
normalities at study entry, a history of hematologic ab-
normality, hypersensitivity to neuroleptic treatment, or
neuroleptic malignant syndrome; patients presenting
with tardive dyskinesia; those who had received an in-
vestigational drug in the 4 weeks before the study and
those who, in the opinion of the investigator, were likely
to be uncooperative or unable to comply with the re-
quirements of the study. In addition, women of repro-
ductive potential were excluded if their contraception
was considered inadequate or if they were pregnant or
lactating.

Oral risperidone at a dosage of 1 mg/mL, 0.5 to 3 mg
per day, was administered for 12 weeks. The starting
dose was 0.25 mg per day and this was increased, at the
discretion of the investigator, in increments of 0.25 mg
per week according to the patient’s response. The maxi-
mum daily dose of risperidone was 3 mg. If necessary,
dosage could be titrated downward at any time during the
study in decrements of 0.25 mg per day, to a minimum
dosage of 0.5 mg per day.

Compliance was assessed by measurement of risperi-
done plasma concentration, measuring all unused medi-
cation returned at the end of the study, as well as ques-
tioning by the investigator.

Efficacy

Efficacy was assessed at weekly visits from week 1 to
week 12; however, visits at weeks 7, 9, 10, and 11 were
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optional. End point was defined as the last evaluable visit
and all patients were included in the analysis.

Primary Efficacy Variable
At each visit, patients were rated on the positive sub-

scale of the PANSS.39 This subscale comprises those
seven items of the 30-item PANSS which assess the
dopamine-induced psychotic symptoms experienced by
the parkinsonian patient (delusions, conceptual disorga-
nization, hallucinatory behavior, excitement, grandiosity,
suspiciousness, hostility). Each of the seven items was
evaluated based on a 7-point rating scale. The negative
and general psychopathology subscales were omitted be-
cause many of the items categorized under these sub-
scales are inherent to the parkinsonian disease state.

Secondary Efficacy Variables

At each visit, the overall severity of psychosis (CGI-
severity) and the overall change versus baseline (CGI-
improvement) were assessed using the Clinical Global
Impression (CGI) scale.40 In addition, patients were rated
at each visit on the Unified Parkinson’s Disease Rating
Scale (UPDRS).41 The UPDRS is the accepted scale for
assessing motor and functional status in the PD popula-
tion, and was therefore used in this study, instead of the
other traditional EPS scales. Organized in six subscales,
the UPDRS rates a variety of clinical variables: (I) men-
tation, behavior, and mood; (II) activities of daily living;
(III) motor examination; (IV) complications of therapy;
(V) modified Hoehn and Yahr staging; and (VI) Schwab
and England activities of daily living scale. This scale
provided an overall assessment of the patients in terms of
their self-reported disability (activities of daily living)
and clinical examination of motor ability. Items within
the motor examination section evaluated the presence of
and changes in motor symptoms associated with PD.

Variables to Assess Tolerability
A routine physical and neurologic examination was

performed at visits 1 (selection, week 0) and 13 (end of
study, week 12). This included measurements of body
weight and an electrocardiogram. In addition, blood
pressure (systolic and diastolic) and heart rate were mea-
sured at visits 1, 7, and 13. Adverse events were recorded
at each visit.

Routine laboratory analyses (hematology, blood bio-
chemistry, and urinalysis) were performed at visits 1, 7,
and 13. At visits 1, 12, and 13 a Mini-Mental State Ex-
amination (MMSE) was completed.

Statistical Methods*
Based on the assumption of a mean score change from

baseline to end point of 6 (standard deviation 8) on the
positive subscale of the PANSS rating scale (range, 7–
49), 19 patients were planned for completion of the study
to establish this change with a Wilcoxon signed rank test
with 90% power at the 5% significance level (two-tailed).

There were two primary efficacy outcomes. The first
was the change from baseline score of the positive
PANSS subscale total score (P1 to P7); the second was
the change from baseline score for the key PANSS sub-
scale total score (P1 + P3 + P6). Both parameters were
analyzed by means of the Wilcoxon signed rank test.

Secondary outcomes were CGI-severity, CGI-
improvement, total UPDRS, and clusters of UPDRS. The
two CGI ratings were analyzed using the Page test,
whereas the change from baseline of the UPDRS score
was assessed using the Wilcoxon signed rank test.

Ethics
Written informed consent was obtained from the pa-

tient or from the legal representative or legal guardian, if
appropriate. The study was conducted in accordance with
the Declaration of Helsinki and its subsequent revisions.
The trial protocol and amendments were reviewed by the
local independent ethics committee/institutional review
board.

RESULTS

Patients
Seventeen patients (10 men) with a median age of 72

years (range, 57–79 yrs) were enrolled in the study. The
median age at onset of PD was 60 years (range, 41–67
yrs) and the median duration of the current dopamine-
induced psychosis was 1.6 years (range, 0.1–9.0 yrs).
Demographic and clinical parameters at baseline are
shown in Table 1. Three patients withdrew from the trial

*NCSS (Number Cruncher Statistical System) PASS (Power Analy-
sis and Sample Size) version 1, 1991.

TABLE 1. Demographic data

Gender
Female 7 (41.2%)
Male 10 (58.8%)

Mean age in years (SE) 71.2 (1.29)
Mean weight in kg (SE) 67.5 (3.52)
Mean height in cm (SE) 160.6 (2.68)
Family history of PD

No 14 (82.4%)
Yes 3 (17.6%)

Mean age at onset of PD in years (SE) 57.1 (1.81)
Previous treatment with antipsychotic

medication
No 11 (64.7%)
Yes 6 (35.3%)

Mean duration of present dopamine-induced
psychosis in years (SE) 2.8 (0.68)

SE, standard error; PD, Parkinson’s disease.
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before completion because of lack of efficacy (n4 1)
and adverse events (n4 2).

Dose

The mean daily risperidone dose at end point was 1.05
mg per day. Furthermore, the mean optimal daily dose,
based on the clinical judgment of the investigators, was
1.13 mg per day (median, 1 mg per day).

Efficacy

Primary Efficacy Variable

At baseline, the mean total score on the PANSS posi-
tive subscale was 17.3 (Table 2). By the end of the first
week of treatment, the PANSS positive total score had
decreased by 30.1% (−3.1), demonstrating a rapid im-
provement in psychopathology. This improvement con-
tinued throughout the study until, at end point, there was
a mean reduction of 66% (−6.8) from baseline in the
PANSS positive total score (p <0.001; Fig. 1). This re-
duction in the PANSS positive subscale mainly com-
prised a reduction (−4.2; p <0.001) in the PANSS cluster
of key items 1, 3, and 6 measuring psychosis, that is,
delusions, hallucinatory behavior, and suspiciousness/
persecution.

Secondary Efficacy Variables

The CGI-severity data show that there was a signifi-
cant improvement in the severity of psychosis during the
trial (p <0.001, Page test). Indeed, the mean severity
score decreased from 4.2 (“moderate–marked”) at base-
line to 2.5 (“very mild–mild”) at end point (Fig. 2). Simi-
larly, there was a significant improvement in the CGI
scores over the 12-week study period indicating a sig-
nificant overall improvement in psychotic symptoms
(p <0.001, Page test; Fig. 2). At end point, 16 patients
had improved and one had remained unchanged.

UPDRS results are shown in Table 3. It can be seen
that the orientation, behavior, and mood cluster gradually

improved in the course of the 12-week trial. The mean
shift from baseline was −2.5 (range, −9, +1) at end point,
an improvement of 36.2% versus baseline (p <0.001).

Safety

Sixteen of 17 patients reported adverse events during
the trial; adverse events (reported in three patients) are
shown in Table 4.

Two patients withdrew from the trial because of ad-
verse events. One patient withdrew as a result of hypo-
kinesia, anxiety, impaired concentration, and abnormal
gait; all these adverse events were considered to be pos-
sibly drug-related in the opinion of the investigator. An-
other patient experienced leucopenia and thrombocyto-
penia on day 25 and was withdrawn. However, 2 years
after the trial, these abnormalities were still present. Ac-
cording to the consultant hematologist, these were not
related to risperidone and were diagnosed as “idiopathic
leucopenia and thrombocytopenia.” With the exception
of the latter, all reported adverse events were either mild
or moderate.

The mean UPDRS total score and all UPDRS subcales
(except orientation, behavior, and mood) showed no sig-
nificant change during treatment (Table 3). Of particular
importance was the motor examination subscale and ac-
tivities of daily living subscale, which was used to assess
the presence of and changes in the EPS associated with
PD. As seen in Figure 3, risperidone treatment did not
appear to adversely affect EPS as measured on the motor
examination subscale.

The Mini-Mental State Examination showed a median
score of 22.5 (range, 15–29) at baseline and virtually no
change at week 12 and at end point, when the median
score was 23. The mean shift from baseline was +0.3 at
week 12 and +0.1 at end point.

No consistent, or clinically relevant, changes in blood
chemistry or hematology were reported. There were no
clinically relevant changes in blood pressure or heart rate

TABLE 2. Summary of results on the PANSS positive subscale

Cluster item
Mean score at

baseline
Mean score at

week 12
Mean score at

end point

Mean shift from
baseline at

end point (SE)

p value
(Wilcoxon

test)

Total score PANSS-positive
subscale

17.3 9.4 10.5 −6.8 (1.29) <0.001

Total score of the cluster
with items 1, 3, and 6

9.8 4.9 5.6 −4.2 (0.72) <0.001

Item score
1: Delusions 2.5 1.4 1.6 −0.9 (0.31) 0.016
3: Hallucinatory behavior 4.4 2.1 2.4 −2.0 (0.36) <0.001
6: Suspiciousness/

persecution
2.9 1.3 1.5 −1.4 (0.39) 0.008

PANSS, Positive and Negative Syndrome Scale; SE, standard error.
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during the course of treatment and no consistent trends
were observed in any of the ECG parameters. In addi-
tion, no change was seen in the mean body weight of the
patients after the 12-week treatment period.

DISCUSSION
The treatment of dopamine-induced psychosis in PD

has proven to be a difficult challenge for practitioners.
Both a reduction in dopaminomimetic therapy and con-
comitant treatment with neuroleptics frequently worsen
motor function.10,42Clozapine, an atypical antipsychotic,
has been shown to improve psychosis without worsening
motor disability in parkinsonian patients,11,12but has the
disadvantages of causing sedation and conferring a risk
of agranulocytosis.43 Risperidone may offer an alterna-
tive treatment for such patients.

In the present study, a 66% improvement in the
PANSS positive subscale score was reported at treatment
end point. Moreover, risperidone showed a rapid onset of

antipsychotic action, with a 30% improvement in this
subscale after only 1 week of treatment. Because this
early response was obtained while the risperidone dosage
was still low (0.5 mg per day), it may be argued that the
optimal dosage of risperidone might be lower than the
1.1 mg per day achieved at the end point of this trial.

PANSS data was supported by the CGI results, which
showed significant improvement in psychosis, and by
results from the UPDRS cluster of orientation, behavior,
and mood, which gradually improved throughout the
trial. This UPDRS cluster provides a measurement of
severity of PD similar to that provided by the PANSS
positive subscale. In the current study, improvement in
psychotic symptoms throughout the course of risperi-
done treatment did not coincide with a deterioration in
parkinsonian symptoms.

The results of the current trial are consistent with those
of a number of earlier studies in which risperidone was
found to be effective and safe in the treatment of

FIG. 2. Mean CGI-severity and CGI-
improvement scores versus time.

FIG. 1. Mean PANSS positive subscale
score versus time.
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dopamine-induced psychosis in patients with PD.16,33–37

These studies involved 6 to 19 patients and assessed the
safety and efficacy of risperidone over a range of doses
from 0.125 to 2 mg per day. The length of treatment
varied greatly between trials, for example, mean duration
of the trial carried out by Meco et al.35 was 34.8 weeks,
compared with 16 months by Yuvarajan et al.37

By comparison, this present study examined the short-
term effect of risperidone on dopamine-induced psycho-
sis in patients with PD. Indeed, a significant response to
the drug has been demonstrated within 12 weeks of treat-
ment. The significance of these results was based on the
inclusion of 19 patients into the trial; however, only 17
patients were recruited. Retrospective power calculations
indicated a power of 80% was nonetheless maintained.

As a result of the short duration of this trial and the
open design, it was not possible to determine whether the
antipsychotic effect of risperidone was the result of a
possible placebo or early treatment effect. However, pre-
vious long-term studies have shown risperidone to be
efficacious and well-tolerated over periods of 1 to 2
years.33,34,37

A number of currently treated patients also evidenced
dementia. In addition, depression can affect cognitive
status, a confound which was not systematically as-
sessed. However, many patients with PD who develop
psychosis while being treated with anti-PD medications
also have some degree of cognitive impairment. Future
studies should therefore seek to differentiate psychotic
symptoms related to dementia and depression.

Previous studies suggest that higher dosages of risperi-
done (1.5–4 mg per day) can worsen motor function in
some patients with PD.35,44,45Therefore, it is suggested
that risperidone treatment in patients with PD should be
started with a low dose, and that this should be slowly
titrated upward on an individualized basis. Although the
mean dose at end point was 1.1 mg per day in this study,

for some parkinsonian patients the optimal dose may be
even lower.

Because the current study was not powered suffi-
ciently to definitively answer the issue of motor worsen-
ing, larger studies will ultimately be required.

However, in the current trial risperidone achieved its
antipsychotic effect without appearing to adversely af-
fect the existing motor symptoms or daily functioning, as
assessed by the UPDRS. In addition, safety data indi-
cated that risperidone was relatively well tolerated in
patients with PD. While other agents with the potential to
treat dopamine-induced psychosis have been investi-
gated, their possible efficacy is less well understood. In
particular, olanzapine and quetiapine,46 both new atypi-
cal antipsychotic agents, have been used to treat drug-
induced psychosis in PD, as has ondansetron, a 5HT3
receptor agonist.47,48 However, they have not been ad-
equately assessed in controlled trials.49

It is also worthy of note that risperidone has a similar
effect to typical neuroleptics in higher doses and may
result in elevated prolactin levels and acute dystonia.50

Tardive dyskinesia may occur with prolonged use. In the
doses used, acute dystonia was not observed.

TABLE 3. Summary of results of the UPDRS

Cluster
Mean score at

baseline
Mean score at

week 12
Mean score at

end point

Mean shift from
baseline at

end point (SE)

p value
(Wilcoxon

test)

Orientation/behavior/mood 6.9 4.2 4.4 −2.5 (0.58) <0.001
Activities of daily living

On 17.9 17.6 16.8 −1.1 (1.40) 0.323
Off 28.6 27.5 26.6 −0.5 (1.99) 0.717
Average on/off 23.6 22.8 22.3 −0.5 (1.45) 0.740

Motor examination 25.6 28.5 27.2 +1.6 (1.83) 0.367
Complications of therapy 4.8 3.8 4.0 −0.8 (0.60) 0.218
Hoehn & Yahr staging 3.1 3.5 3.3 +0.2 (0.16) 0.406
Schwab & England scale 66.5 60.7 61.8 −4.7 (2.73) 0.158
UPDRS total score 58.0 56.8 55.5 −0.5 (3.49) 0.377

UPDRS, United Parkinson’s Disease Rating Scale; SE, standard error.

TABLE 4. Most common adverse events (reported by
$3 patients)

Adverse event (AE) No. of patients reporting AE

Hypokinesia 10
Somnolence 7
Saliva increased 7
Fall 6
Dizziness 6
Constipation 4
Confusion 4
Fatigue 3
Leg cramps 3
Gait abnormal* 3*
Depression 3

* These three patients also had hypokinesia.
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In conclusion, the results of the trial indicate that 1 mg
risperidone per day effectively reduces the psychopathol-
ogy of patients with PD who have dopamine-induced
psychosis, without adversely affecting the symptoms of
PD and the patients’ daily functioning, as measured by
UPDRS. While these results suggest that risperidone in
low doses has a therapeutic role, high doses and long-
term use should be avoided because of the potential of
long-term extrapyramidal side effects, an issue not ad-
dressed in the current investigation. Further, large con-
trolled trials are required to confirm these promising pre-
liminary results.
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