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Summary: Risperidone, a novel neuroleptic with approxi-
mately equal D2 and 5HT2A receptor blocking properties, has
been used to treat drug-related hallucinations in patients with
Parkinson’s disease. However, the results of only small num-
bers of patients have been reported with the drug demonstrating
limited usefulness. We report our experience with this drug in
39 patients (25 women and 19 men) with parkinsonism. Moni-
tored clinical data included duration of disease, Hoehn and
Yahr score, Mini-Mental State Score, Unified Parkinson’s Dis-
ease Rating Scale (UPDRS) prior to drug administration and
after 3 and 6 months of treatment, and response to treatment.

Twenty-three patients with Parkinson’s disease had either com-
plete or near-complete resolution of hallucinations whereas an
unsatisfactory response (N4 6) or worsening of parkinsonism
(N 4 6) was noted in 12 patients, only six of whom had
Parkinson’s disease. Excluding patients with diffuse Lewy
body disease, there was no significant worsening of the UPDRS
scores after either 3 or 6 months of treatment. The presence of
dementia did not predict response to treatment. Our results
suggest that risperidone is a useful treatment for hallucinations
in patients with parkinsonism.Key Words: Risperidone—
Drug-related psychosis—Atypical neuroleptics.

Drug-induced psychosis is a common complication
that limits the treatment of patients with Parkinson’s dis-
ease (PD).1 Standard neuroleptics suppress hallucina-
tions but result in unacceptable extrapyramidal symp-
toms.2 Clozapine, an atypical neuroleptic purportedly
with greater 5HT2A than D2 receptor blocking properties,
provides excellent control of dopamine (DA)-related
psychosis.2 However, barriers to its use include both
mandated weekly blood counts to monitor for potential
agranulocytosis and reporting these results to local phar-
macies before dispensing the drug. Risperidone, an
atypical neuroleptic with approximately equal D2 and
5HT2A receptor blocking properties, is a treatment option
without significant hematologic risk but one associated
with a potentially higher risk of extrapyramidal side ef-
fects, including worsening parkinsonism.3,4 The results

of only small numbers of patients have been reported
with the drug demonstrating limited usefulness.

METHODS

Thirty-nine patients with parkinsonism were treated
prospectively for 6 months with risperidone after devel-
oping drug-related psychosis. All patients were pre-
scribed carbidopa–levodopa; 12 of 39 patients were tak-
ing other antiparkinsonian drugs including pramipexole
(N 4 4), pergolide (N4 3), ropinirole (N4 2), bro-
mocriptine (N4 1), amantadine (N4 1), and selegiline
(N 4 1). Patients with presumed PD (N4 32) presented
with at least three of the four cardinal manifestations of
the disease, including rigidity, rest tremor, bradykinesia,
and postural instability, plus an obvious and sustained
benefit from either levodopa or a direct dopamine ago-
nist. Six patients fulfilled the criteria for either possible
or probable diffuse Lewy body disease (DLBD)5 and one
patient fulfilled the criteria for probable multiple system
atrophy.6 Prior to open-label risperidone treatment,
a baseline Unified Parkinson’s Disease Rating Scale
(UPDRS)—motor scale,7 a Hoehn and Yahr (H&Y)8
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score, and a Mini-Mental Status Examination (MMSE)9

were completed in most patients.
Patients who developed drug-related psychosis and

who did not complete one of these baseline evaluations
were unable or unwilling to return for an outpatient
evaluation prior to initiating risperidone treatment. Base-
line UPDRS and H&Y scores in these few patients were
included if recorded previously during prior outpatient
follow-up examinations within 1 month of psychosis.
Risperidone therapy was initiated at 0.5 mg at bedtime
and increased in 0.5-mg increments as required to sup-
press disruptive psychotic behavior but to no more than
3 mg per day.

Only patients with hallucinations and/or delusions that
interfered with their activities of daily living, as reported
by the patient or their caregiver, were treated with ris-
peridone. Treatment response was estimated by the pa-
tient and spouse/caregiver. If there was a discrepancy
between the patient and their caregiver, and the caregiver
was considered an accurate historian regarding the pres-
ence or severity of psychotic symptoms or response to
treatment, the caregiver’s opinion was deemed more ac-
curate. When possible, a UPDRS part III was repeated on
routine follow-up examinations approximately 3 and 6
months (N4 16) later, or sooner if clinical deterioration
required.

RESULTS
The cohort included 16 men and 23 women with a

mean age of 74.9 ± 6.8 years (standard deviation; range,
56–88 yrs) with a mean disease duration of 10.0 ± 7.7
years. All patients had hallucinations and 16 of 39 also
had delusions. Prior to risperidone treatment, the mean
UPDRS part III (N4 38) was 31.46 ± 15.15. Patients
had moderately advanced disease with a mean H&Y
stage (N4 39) of 3.14 ± 0.7 and mean MMSE (N4 32)
of 22.6 ± 6.39 (PD4 24.20 ± 4.45; non-PD4
17.0 ± 9.1).

Risperidone treatment resulted in complete or near-
complete resolution of hallucinations and delusions in 23
of 39 patients and an estimated 50%–75% reduction in
another four patients (Table 1). Six patients had less

improvement, whereas another six patients had rapid and
pronounced deterioration of parkinsonism resulting in
risperidone treatment being terminated. Patients were
treated with a mean risperidone dose of 1.10 mg ± 0.7
(range, 0.5–3.0 mg) for up to 26 weeks. The mean du-
ration of treatment for 39 patients was 16.2 weeks
(range, 0–26 wks). Of those 16 patients who competed
the 26-week trial, mean UPDRS did not change signifi-
cantly: 0 months4 31.94 ± 19.11 (range, 10–72); 3
months4 32.15 ± 19.64; 6 months4 32.59 ± 15.23.

Response to treatment was not influenced by the
MMSE prior to treatment: excellent/good4 24.62 ±
4.50; fair/poor4 23.20 ± 4.38. In 11 of 27 patients with
PD with >50% improvement, the drug was discontinued
because of somnolence (N4 3), nursing home transfer
(N 4 3), worsening parkinsonism (N4 2), palpitations
(N 4 1), rash (N4 1), and discontinuation of offending
drug, levodopa (N4 1). Patients with PD in whom 3-
and 6-month follow-up examinations were possible
(N 4 16) were followed until risperidone was discon-
tinued or the patient was lost to follow up; their mean
duration of treatment was 78.5 weeks (range, 26–206 wks).

Concurrent treatment with either carbidopa–levodopa
or other antiparkinsonian drugs did not change signifi-
cantly during the 6 months of the study. There was no
increase in dopamine agonist therapy. As a group, a
small but statistically insignificant increase in carbido-
pa–levodopa levels was necessary to maintain satisfac-
tory motor functions (0 months4 616.7 ± 428.3 mg per
day; 6 months4 653.3 ± 433.0 mg per day). Additional
psychoactive drugs were not added during the 6 months
of observation.

DISCUSSION

Atypical neuroleptics are effective antipsychotic drugs
with low extrapyramidal side effects.10 Although cloza-
pine is considered the standard atypical neuroleptic,
other drugs, including risperidone, have similar thera-
peutic characteristics11,12 in that they relieve hallucina-
tions with reduced extrapyramidalism when compared
with standard neuroleptics, in part by their ability to pref-
erentially antagonize 5HT2A rather than D2 recep-
tors.13,14 Because risperidone use does not require
weekly laboratory testing, it became the first atypical
neuroleptic alternative to clozapine for treating dopa-
mine-related psychosis in patients with PD.

Early reports of risperidone use in patients with PD
were promising; hallucinations resolved without signifi-
cant worsening of parkinsonian features. Meco et al.15

initially studied six patients with PD resulting in “en-
couraging” results using an average dose of 0.67 mg per
day. Meco et al.16 later noted significant improvement of

TABLE 1. Risperidone treatment outcome

Response to treatment—(0–3)
Reduction in hallucinations

3 4 (complete or near complete resolution) 23†
2 4 >50%–#75% improvement 4
1 4 $25%–#50% 6
0 4 <25% or worsening parkinsonism* 6

* Five of six patients with no improvement or rapid worsening par-
kinsonism diagnosed with probable diffuse Lewy body disease.

† p <0.002 (Fisher’s exact test).
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levodopa-induced psychosis in 10 patients with the av-
erage dose of 0.73 mg per day, although treatment was
halted in two patients because of worsening parkinson-
ism. Damecour and Turcotte17 and Geizer and Ancill18

each reported one patient with improved psychosis with-
out increasing parkinsonism. Workman et al. did not ob-
serve worsening extrapyramidal symptoms in nine pa-
tients with PD who were treated successfully with ris-
peridone during a psychiatric hospitalization, but they
also did not provide a post-discharge neurologic status.
Similar to our patients, their risperidone-treated patients
did not require altering antiparkinsonian medications.
Hallucinations in patients with DLBD may also be ris-
peridone-responsive without worsening extrapyramidal
symptoms.19

Subsequent reports have failed to provide enthusiasm
for risperidone use in patients with PD. Ford et al.,3 after
treating six patients with PD with an average daily dose
of 1.5 mg, concluded that risperidone was not a satisfac-
tory substitute for clozapine. Although parkinsonism de-
teriorated in all patients, the UPDRS change was steep in
only one patient. Further, despite the advanced disease of
their cohort, the UPDRS decline averaged less than 5
points. Rich et al.4 also evaluated only six patients. Hal-
lucinations in one patient resolved with no extrapyrami-
dal worsening. Of the patients with increased parkinson-
ism, two patients had probable DLBD and two patients
were prescribed 2 mg risperidone per day. The remaining
patient declined gradually from a H&Y stage 4 to stage
5 on risperidone over 4 months, a deterioration not
clearly from risperidone treatment; there was no indica-
tion the drug was stopped. Gil et al.,20 using risperidone
doses of 0.5–2.0 mg per day, reported a 12%–20% in-
crease in UPDRS scores in six patients with PD; hallu-
cinations resolved in five patients.

Risperidone-induced extrapyramidal complications
have also been reported in other patient populations.
Rosebush and Mazurek,21 using average risperidone
doses between 3 and 4 mg per day in neuroleptic-naive
psychiatric patients, observed a rate of parkinsonism
comparable to their haloperidol-treated cohort. However,
their dose schedule is nearly triple that used in our psy-
chotic patients with PD.

Opponents of risperidone use in PD also support their
position with radioligand evidence that the drug has D2

receptor blocking properties quantitatively similar to that
of the standard neuroleptics. Indeed, positron emission
tomography and I-123 iodobenzamine SPECT measure
risperidone striatal D2 receptor binding at 60%–90%
when administered in therapeutic doses to patients with
schizophrenia.22,23However, in normal volunteers given
1 mg risperidone, D2 receptor binding falls to 55%–64%,

an indication that risperidone D2 occupancy is dose-
dependent.12 Therefore, low-dose risperidone (0.5–1.5
mg per day), such as used in all but three of our patients,
may be therapeutic in patients with PD without subject-
ing them to an undue risk of increasing parkinsonism.
Indeed, a chart review of the 16 patients with PD who
completed the intended 6-month period of observation
found continuing control of hallucinations for over 1.5
years. Further, in our experience, a marked decline in
motor functions occurring suddenly after initiating low-
dose risperidone treatment suggests the alternative diag-
nosis of DLBD. That other reports of risperidone use in
patients with PD are less sanguine may be a reflection of
the small numbers of studied patients or that in some
patients the drug was discontinued as a result of wors-
ening of parkinsonism unrelated to risperidone use.

Our results should not be construed as an endorsement
of risperidone as initial treatment for drug-induced psy-
chosis in patients with PD, in part because we did not
formally rate the severity of psychosis or attempt to
quantitate the impact to treatment success of our pa-
tients’ quality of life. We did demonstrate that in psy-
chotic patients with PD, low-dose risperidone may be
beneficial and well-tolerated. Later iterations of the
atypical antipsychotics, such as olanzapine and quetiap-
ine, are also effective treatment and may have fewer
extrapyramidal complications.
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