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Psychosis in Parkinson’s disease (PD) is a major
source of distress to patients and caregivers. Al-
though the advent of atypical antipsychotic agents
has, to some extent, resolved a clinical dilemma by
preserving motor function while treating psycho-
sis, our understanding of psychosis in PD re-
mains in a nascent state. In this article the au-
thors address several issues relating to psychosis
in PD including the following: 1) prevalence,
2) possible etiologies and risk factors and 3) treat-
ment. They also identify limitations in our under-
standing of this complex phenomenon and con-
clude that, despite availability of reasonable
treatments for psychosis in PD, the search for a
better understanding of the phenomenon must
continue.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2004; 16:8–18)

Psychosis in Parkinson’s disease (PD) is a risk factor
for nursing home placement and, in association

with dementia, increases morbidity and mortality.1,2 In
addition to the cost and disability, psychosis may cause
overwhelming caregiver burden.3 Prior to the advent of
the atypical antipsychotic agents, attempts to treat psy-
chotic symptoms led to inevitable worsening of motor
function. Despite some encouraging advances in treat-
ment strategies, our understanding of psychosis in PD
remains in its infancy.

At this point, we still do not have a uniform definition
of psychosis in PD or a universally accepted rating scale
to gauge treatment response. In the PD literature, the
term psychosis has been used to describe different be-
haviors by different authors. This lack of uniform clas-
sification is bound to generate controversy in the inter-
pretation of study outcomes. There are some aspects of
psychosis in PD that are universally accepted among
those caring for patients with this illness. For example,
unlike auditory hallucinations that are seen in primary
psychiatric disorders (e.g. schizophrenia), the halluci-
nations in PD-associated psychosis are mainly visual.
Other aspects of PD psychosis are subject to debate. For
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example, some would consider vivid dreams an early
manifestation of psychosis whereas others would not.

In this article, we raise and begin to answer some fun-
damental questions regarding psychosis in PD. We con-
ducted Medline searches using terms such as Parkin-
son’s disease and psychosis, then chose relevant articles
from the references of our initial search. Subsequently,
we reviewed literature related to some other conditions
(e.g. DLB, sleep disorders) as their importance to the
understanding of PD psychosis became evident. We re-
view and integrate data obtained and theories proposed
by others with our own experience. Based on this syn-
thesis, we propose (where relevant) approaches to clini-
cal care and future research. We focus on the following
issues related to psychosis in PD: 1) prevalence, 2) pos-
sible etiologies and risk factors and 3) treatment.

WHAT IS THE PREVALENCE OF PSYCHOSIS IN
PD?

Prevalence estimates of psychosis in PD have ranged
from 3% for delusions4 to 30% for visual hallucina-
tions.5–7 These rates are higher (5–62%) in studies that
have included unselected parkinsonian patients with
varied “psychotic phenomena” such as agitated confu-
sion, reversible psychosis, and hallucinosis in addition
to hallucinations and delusions.5,8,9

In prevalence studies, few authors have stratified
their samples based on psychopathology, comorbid di-
agnoses, or types of medications. In a review of psychi-
atric side effects in 908 patients receiving levodopa,
Goodwin found rates of 3.6% for both agitation and for
psychosis.10 Another review reported that the preva-
lence of visual hallucinations (in the context of a clear
sensorium) in PD patients receiving chronic antiparkin-
sonian therapy ranged from 9–32%.11 A recent prospec-
tive study evaluated prevalence of visual hallucinations
in patients with PD. In this study of 98 patients, 26 had
visual hallucinations. Among these, one patient also had
delusions and two had auditory hallucinations.12 An-
other study6 attempted to stratify patients based on se-
verity of psychosis using the Unified Parkinson’s Dis-
ease Rating Scale (UPDRS).13 Among 235 patients from
the community, 24% of patients had vivid dreams be-
lieved to represent early stages of perceptual and
thought disturbance, 10% had hallucinations with re-
tained insight, and 6% had severe, persistent halluci-
nations without insight and/or delusions. The authors
had excluded patients with previous histories of psy-
chosis, but not those with dementia or depression.

A study14 of 172 consecutive patients with 5-year his-
tories of PD demonstrated a psychosis prevalence rate
of 27%. In this case, the authors specifically excluded
patients who developed dementia within one year of
motor impairment and those in whom dementia pre-
dated the onset of motor symptoms, thereby making the
inclusion of patients who had Dementia with Lewy bod-
ies (DLB) less likely. This is important since the clinical
similarities between patients who have PD complicated
by dementia and psychosis and those with DLB can
sometimes make diagnosis difficult. Various criteria
have been proposed for DLB, in response to ongoing
controversies.15,16 In practice, DLB is part of the differ-
ential diagnosis of Alzheimer’s disease (AD) when the
initial symptoms are cognitive and of PD when the ini-
tial symptoms are motor. Based on our review of the
literature and our own experiences we have summa-
rized some distinctions between psychosis in PD and
DLB in Table 1.17,18

In summary, it is difficult to establish precise preva-
lence rates for “psychosis” in PD, given the varying in-
terpretations of this term among investigators conduct-
ing studies thus far. Suffice it to say that studies to date
support the notion that hallucinations are significantly
more common than delusions and that psychotic phe-
nomenon occur in at least 20% of medication-treated PD
patients. Developing and implementing uniform diag-
nostic criteria (that are careful to exclude patients with
DLB as best we can) will help us achieve a more accurate
estimate of prevalence.

WHAT ARE THE POSSIBLE ETIOLOGIES AND
RISK FACTORS FOR PSYCHOSIS IN PD?

The etiological basis of psychosis in PD remains an un-
settled issue. Although there is some controversial evi-
dence that psychosis was observed in PD patients before
the advent of levodopa therapy,19,20 it is generally ac-
cepted that psychosis in PD is a drug-induced phenom-
enon. Many clinicians and researchers (including our-
selves) believe that diagnoses other than idiopathic PD
(e.g. DLB) should be considered in patients who develop
psychosis early in the treatment with medications or
those who develop psychosis without the use of impli-
cated medications.21,22

However, the precise relationship between dopami-
nergic medications and psychosis has not been clearly
delineated. The dose and duration of dopaminergic
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TABLE 1. Psychosis: PD versus DLB

Psychosis in PD Psychosis in DLB

Psychosis occurs in many but not all patients with PD Psychosis is a core feature for diagnosis of DLB
Visual hallucinations are more common than delusions Visual hallucinations and delusions occur at similar frequencies
Psychosis is generally medication-induced Psychosis occurs in the absence of antiparkinsonian medications
Hallucinations are usually fleeting and nocturnal Hallucinations are generally persistent/recurrent
Fluctuating level of consciousness represents onset of

delirium
Fluctuating level of consciousness can be a core feature

Dementia may or may not accompany psychosis Presence of dementia is required for a diagnosis of DLB
Motor impairment virtually always precedes psychosis Motor impairment may occur after psychosis
Neuroleptics worsen motor function but “neuroleptic

sensitivity” associated with DLB is not a feature of PD
Neuroleptic sensitivity, characterized by dramatic motor and cognitive worsening

and associated with increased morbidity and mortality, has been reported
Disordered dopaminergic (and possibly serotonergic)

transmission are the most frequently hypothesized
underlying mechanisms

Disordered cholinergic transmission may be the most important underlying
mechanism

therapy are not considered consistent risk factors for
hallucinations. Goetz et al.23 studied PD patients with a
history of chronic hallucinations, noting that intrave-
nous infusions of high-dose levodopa did not precipi-
tate hallucinations. These observations suggest that the
dopaminergic system is involved in the pathophysio-
logic process of hallucinations in PD, but that halluci-
nations themselves are not directly related to plasma
(and presumably brain) levodopa levels.

The mechanisms that underlie PD psychosis remain
to be determined. The most frequently proposed hy-
pothesis is that, in some patients, denervation hypersen-
sitivity of mesolimbic and mesocortical dopamine re-
ceptors may occur and that dopaminergic medications
may stimulate these receptors to cause psychosis.9,24

More recently, it has been hypothesized that a com-
bination or combinations of neurotransmitter systems
play a role in the development of PD psychosis. Birk-
mayer and Riederer25 have suggested that a serotoner-
gic/dopaminergic imbalance may be most important. In
support of this notion are postmortem studies revealing
variable degrees and distributions of serotonin loss
among patients with PD26 and reports that pharmaco-
logical agents that exert their effects on serotonin recep-
tors (e.g., atypical antipsychotics, ondansetron) appear
to have some efficacy against PD-related visual hallu-
cinations.27,28

Although deficiencies in cholinergic transmission are
linked more closely to AD, there has been some sugges-
tion that the ratio of serotonin to acetylcholine may be
important for the development of psychosis in DLB.29,30

Profound depletion of cholinergic markers and relative
preservation of serotonergic markers in the temporal or
parietal cortex have been suggested as a possible neu-
rochemical explanation for psychosis in DLB.29 This
would be in keeping with the finding that acetylcholin-

esterase inhibitors might have some antipsychotic effi-
cacy in these illnesses. Whether or not this is relevant to
patients with PD and drug-induced psychosis remains
to be determined.

An important question is why, when exposed to the
same dopaminergic medications, do some PD patients
develop psychosis while others do not? Based on estab-
lished links in AD between psychosis and dopamine re-
ceptor genetic variants and APOE alleles, Goetz et al31

conducted a case-control study in PD patients with and
without visual hallucinations. They determined, how-
ever, that visual hallucinations in PD are not associated
with the genetic pattern seen for patients with AD and
psychosis. The authors noted that comparison of sero-
tonergic receptor polymorphisms in cases and controls
remains an area for future research.

Whether or not specific antiparkinsonian agents are
associated with different degrees or forms of psychosis
is not clear. Some have reported that patients being
treated with anticholinergics are likely to present with
confusion and that hallucinations in these cases are less
formed than with dopaminergic-induced psychosis.5,32

A recent 5-year study comparing the incidence of dys-
kinesia in PD patients treated with the dopamine ago-
nist ropinirole or levodopa33 revealed that the incidence
of hallucinations was higher in the ropinirole group
(17% versus 6%). Similarly, dopamine agonist bromo-
criptine treatment was associated with more hallucina-
tions34 in an open-label randomized trial comparing
bromocriptine with the catechol-o-methyl-transferase
(COMT) inhibitor tolcapone. In a smaller study involv-
ing 40 PD patients35 a switch from tolcapone as an ad-
junctive therapy to another COMT-inhibitor (entaca-
pone) failed in 6 patients due to increase in dyskinesia
and hallucinations.

Thus, it appears that while all antiparkinsonian med-
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ications may play a role in PD psychosis, some classes
of medications (e.g., dopamine agonists) may do so
more often. Additionally, clinicians need to consider the
fact that many patients use other offending agents to
control associated conditions (e.g., anticholinergic
agents for bladder dysfunction).

Proposed risk factors for the development of psycho-
sis in PD have included age, stage and severity of PD,
depression, sleep disturbances, and cognitive impair-
ment.6,12,14

Among the proposed risk factor for psychosis in PD,
dementia emerges in the majority of studies.6,7,36 The
precise relationship between dementia and psychosis is
not clear. Does cognitive impairment contribute to
symptoms of psychosis? (e.g., Do memory disturbances
lead demented patients to believe that someone must
have “stolen” from them?). Do dementia and psychosis
stem from similar neuropathological and pathophysio-
logical disease states, rendering the same patients vul-
nerable to both? (e.g. combined deficiencies of dopa-
mine and acetylcholine, extension of Lewy body
pathology beyond the brainstem).

Studies exploring the relationship between cognition
and psychosis in similar neurodegenerative disorders
(e.g. DLB) may help us understand the relationship be-
tween cognitive impairment and psychosis in PD.29,37 In
a recent study37 neuropsychiatric symptoms were as-
sessed in PD patients with dementia (PDD), PD pa-
tients without dementia (PDND) and in those with
DLB (confirmed by autopsy in one-third). Delusions
and hallucinations occurred with increasing frequency
in PDND (7% and 14%), PDD (29% and 54%), and DLB
(57% and 76%). The types of hallucinations and delu-
sions were similar across the three groups. The authors
commented that these findings add support to the hy-
pothesis that psychiatric symptoms may be associated
with cortical Lewy bodies or cholinergic deficits in both
PD and DLB.

Our ability to understand the relationship between
psychosis and dementia in patients with PD is further
complicated by the relationship between dementia and
delirium. Advanced age, pre-existing dementia and “or-
ganic brain disease” are all risk factors for delirium38,39

with up to 40% of delirious patients having dementia.40

It has been estimated that hallucinations occur in 30–
77% of patients with delirium.41 We suggest that psy-
chosis occurring in demented PD patients during delir-
ium (“confusional psychosis”) may be different (both in
pathophysiology and approach to treatment) than psy-

chosis occurring in cognitively intact PD patients in the
setting of a clear sensorium.

There appears to be a strong relationship between
sleep disturbances and psychosis in PD. Whether sleep
disturbances are a risk factor for psychosis in PD or if
sleep disturbances represent one end of the “psychosis
spectrum” in PD continues to be debated.

Moskovitz et al.9 applied the model of pharmacolog-
ical kindling in an attempt to understand progressively
abnormal behavioral alterations in patients receiving
levodopa therapy for PD. In their sample of 88 PD pa-
tients, all psychotic states were associated with preex-
istent or concurrent vivid dreams and/or hallucinations.
In another study,42 the majority of patients who had psy-
chiatric side effects from levodopa also had sleep dis-
turbances in the form of excessive daytime sleepiness,
parasomnias (e.g., sleep walking, sleep talking) and noc-
turnal myoclonus. Among patients with sleep altera-
tion, 39% were hallucinating compared to only 4% who
did not have sleep disruption.

Although many forms of sleep disturbances are de-
scribed in PD, rapid-eye movement (REM)-related sleep
disorders appear most closely related to psychosis. Al-
tered dream activity in PD patients can include vivid
dreams, nightmares and other REM behavior disorders,
such as nocturnal vocalization and movements.43 Several
lines of evidence suggest a fundamental link between the
processes underlying REM sleep disturbances and those
responsible for psychosis in PD. Reduced REM sleep is
observed more often in patients who hallucinate than in
those who do not.44 Some have suggested that psychosis
in PD may reflect a narcolepsy-like REM sleep disorder.45

In one study, polysomnographic (PSG) recordings were
obtained on 20 patients with PD (half experienced levo-
dopa-induced hallucinations and half did not). The pa-
tients with a history of hallucinations had narcolepsy-like
REM sleep episodes that coincided with hallucinations
during the day and post-REM delusions at night.

In summary, psychosis in PD appears to be a drug-
induced phenomenon. Antiparkinsonian medications
alone, however, are not sufficient to cause psychosis
(given the fact that only some medicated PD patients
develop psychosis). There are likely to be neuropatho-
logical and pathophysiological differences among pa-
tients that result in the development of psychosis in
some but not others. Supersensivity of mesolimbic and
mesocortical dopaminergic systems are likely to be in-
volved but nondopaminergic systems (and serotonin in
particular) are probably important as well. Further elu-
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cidation of the close relationships between psychosis
and what are currently viewed as its biggest risk factors
(dementia and sleep disorders) may provide insights
into underlying mechanisms.

HOW DO WE TREAT PSYCHOSIS IN PD?

Confirmation of Diagnosis
The first step in management is to ensure that the altered
behavior truly represents psychosis. Disorders of vision
may cause illusions that are recorded as hallucinations.
Cognitively impaired patients may misplace objects and
assert that caretakers have stolen them.

A list of all current medications, including any recent
additions, deletions or dosage changes should be re-
viewed. If the patient appears to have a clouded con-
sciousness with fluctuating levels of alertness, delirium
should be suspected. Delirium may occur in a patient
who has dementia with PD, or a PD patient who has a
superimposed medical condition such as pneumonia or
a urinary tract infection. Older patients in advanced
stages of PD who have cognitive deficits and are taking
several medications are at the highest risk. Diagnostic
consideration of DLB should also be considered since
fluctuating levels of consciousness and cognition are
characteristic symptoms of this illness.

Psychosocial Strategies
It is well established that elderly patients with psychosis
require a higher level of support. The clinician needs to
assess the nature and degree of psychosis, as well as its
functional and social impact on the patient, caregiver
and family members. Caregivers need to understand
what psychosis is, what they can and cannot do to help,
and where they can get support. Regulating the envi-
ronment may help prevent escalation of psychotic
symptoms. Increased light during the day and de-
creased light at night may improve orientation and min-
imize excessive sensory stimulation. Psychosis (particu-
larly in cognitively impaired patients) is frequently
associated with agitation. Agitated patients should be
approached in a calm manner. Instead of confronting the
patient or making demands, it may prove helpful to use
distractions and communicate the desire to help. Agi-
tated patients can sometimes become aggressive. Safety
of the patient and those around him or her is para-
mount. The development of aggressive, violent behavior
may necessitate an urgent evaluation and possible psy-

chopharmacological intervention (see below). Families
may need support in their decisions regarding available
treatments, hospitalizations, and plans for long-term
placement. Consultation with psychiatric colleagues
may be productive in terms of achieving optimal behav-
ioral, psychological, and pharmacological interventions.

Pharmacological Strategies

1. Overview Traditionally, clinicians attempted to re-
duce the dosages of antiparkinsonian agents and, only
if unsuccessful, employed an antipsychotic agent. With
the availability of atypical antipsychotic agents, some
experts have started questioning the practice of dopa-
minergic dose reduction given the risk of motor deteri-
oration and persistence of psychosis.46

Conventional or typical antipsychotics (i.e., neurolep-
tics) are not considered standard care in an era where
atypical agents, theoretically less apt to worsen parkin-
sonian motor function, are available. The only atypical
antipsychotic agent that has been tested in a large-scale,
placebo-controlled clinical trial involving psychotic PD
patients is clozapine.47 It was shown to be effective and
well tolerated at low dosages. Unfortunately, clozapine
has a potential risk for agranulocytosis, necessitating
frequent blood monitoring. This makes it somewhat dif-
ficult and expensive to use. Other “atypical” antipsy-
chotic agents (e.g., quetiapine) may offer similar efficacy
and tolerability without the risk for agranulocytosis.
However, as of yet, none have been subjected to rigorous
testing in a large-scale, well-designed clinical trial. In
addition to the atypical antipsychotics, medications
with other mechanisms of action have been considered.
These include agents that have primary effects on the
neurotransmission of serotonin (e.g., ondansetron) and
acetylcholine (e.g., acetyl cholinesterase inhibitors).

Just as there is no uniformly accepted definition of
psychosis in PD, neither is there a uniformly accepted
rating scale to measure the treatment response of anti-
psychotic agents in this illness. Most investigators have
used existing psychosis ratings scales and, in some
cases, modified them for use in PD. The Parkinsonian
Psychosis Rating Scale (PPRS) was developed specifi-
cally for use in PD and was used in a 6-week open-label
study evaluating ondansetron for the treatment of psy-
chosis in 29 parkinsonian patients.48 This scale includes
six dimensions that are commonly associated with psy-
chosis in PD (visual hallucinations, illusions and mis-
identification, paranoid ideation, sleep disturbance,
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confusion, and sexual preoccupation). In addition to mea-
suring the severity of symptoms, the scale contains a sec-
tion for family and caregivers to report their impression
of the patient’s Global Functional Impairment (GFI).

Statistically significant reductions in mean scores for
the six PPRS items were reported after 6-weeks of on-
dansetron treatment (see below). The authors concluded
that the PPRS appears to be a specific measure of psy-
chosis in PD and that paranoid ideation, hallucinations,
and confusion appeared to have the greatest impact on
patient and families.

2. Clozapine Clozapine has greater affinity for D4 re-
ceptors than for D1 and D2 receptors. Its preferential
ability to bind to mesolimbic rather than nigrostriatal
neuronal receptors is believed to result in a significantly
lower incidence of extrapyramidal syndromes (EPS) and
makes it less apt to worsen motor features of PD.

An initial double-blind, placebo-controlled clinical
trial of clozapine in PD patients with psychosis was dis-
continued after three of six patients who had been en-
rolled withdrew from the study.49 This study used a
starting dose of 25 mg/day and daily increases by the
same amount. Too high of an initial dose and rapid ti-
tration may have caused problems with tolerability.

More recently, the Parkinson Study Group completed
a double-blind, placebo-controlled, multicenter clinical
trial of low-dose clozapine for the treatment of drug-in-
duced psychosis in PD.47 This study, involving 60 sub-
jects, revealed that low dosages of clozapine were effec-
tive in reducing psychotic symptoms without worsening
motor function. Clozapine was started at 6.25 mg and
increased as needed up to 50 mg q.h.s. Patients in the
clozapine group (mean dosage � 27 mg) showed sig-
nificant improvement on all three measures of psychosis
that were used including the Brief Psychiatric Rating
Scale (BPRS),50 Scale for the Assessment of Positive
Symptoms (SAPS)51 and the Clinical Global Impression
(CGI) scale.52 There was no worsening of motor function
(as measured by the UPDRS) and tremor improved.
Fifty-three subjects completed an open-label extension
for 12 weeks following completion of the four-week
double-blind phase. The group that was switched from
placebo to clozapine showed improvement, and both
groups maintained the response throughout the dura-
tion of the open-label extension.53 The main disadvan-
tage of clozapine therapy is the risk of agranulocytosis
in 1–2% cases, which requires regular blood monitoring
for all patients on this agent.

3. Risperidone Risperidone has dosage dependent D2
antagonism in addition to its 5HT2 antagonism, anti-
adrenergic and anti-histaminergic effects. It has limited
effect on D1 and muscarinic receptors. The role of ris-
peridone in the treatment of PD patients with psychosis
is still being debated in the literature. Some open-label
and retrospective studies suggested that psychosis in PD
can be successfully treated with risperidone,55–58 but
other reports have contrasting results.59,60 A double-
blind comparison of clozapine and risperidone in nine
patients demonstrated mental improvement in both
groups and statistically nonsignificant worsening of mo-
tor symptoms in risperidone group.56 The authors noted
that risperidone may be considered as an alternative to
clozapine but indicated that it may worsen extrapyra-
midal symptoms more than clozapine and should be
used with caution.

4. Olanzapine Like clozapine, olanzapine has high af-
finity for M1 muscarinic, H1 histamine, D1 dopamine,
and alpha1 adrenergic receptors with somewhat weaker
D2 dopamine antagonism. Some open-label studies sug-
gested that olanzapine resulted in a marked benefit in
psychosis without a decline in motor function for PD
patients.61,62 Later reports, however, were less glowing,
and concerns arose regarding the use of olanzapine in
PD. In one study involving 19 patients with atypical par-
kinsonian syndromes, almost half showed poor tolera-
bility of olanzapine.63 Motor features improved in three
patients but worsened in 10. One patient required hos-
pitalization due to marked worsening of parkinsonism.
In another study, psychiatrically stable PD patients were
switched from clozapine to olanzapine. Seventy-five
percent of patients switched back to clozapine due to
poor tolerability of olanzapine.64 A randomized double-
blind parallel comparison of olanzapine and clozapine
in PD patients with chronic hallucinations was discon-
tinued because of worsened parkinsonism in olanza-
pine-treated subjects. The authors concluded that, in
comparison with clozapine, olanzapine aggravates par-
kinsonism and should not be regularly used in manage-
ment of hallucinations in patients with PD.65 Olanzapine
also increased parkinsonism and “off” time in another
small controlled double-blind crossover trial in which
patients with PD received 2 weeks of olanzapine or pla-
cebo with a 1-week washout between phases.66

5. Quetiapine Quetiapine’s 5HT2A antagonism is
more pronounced than its D2 antagonism. In addition,
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it has high affinity for alpha-1 adrenergic and histamine
H1 receptors, lower affinity for D1 dopamine receptors
and no muscarinic M1 activity.67 Quetiapine has re-
ceived favorable verdicts in the literature regarding its
use in psychosis associated with PD. It has not, however,
been subjected to a double-blind, placebo-controlled
clinical trial. Similar to clozapine, it does not antagonize
apomorphine-induced stereotypy and is weakly cata-
leptic. Several studies in the elderly have found it safe,
with sedation, dizziness, and hypotension being the
most frequent side effects. Lenticular changes were
noted during preclinical animal studies, leading the
manufacturer to recommend periodic ophthalmologic
examinations.68 Friedman et al reviewed seven studies
involving a total of 123 patients with parkinsonism and
psychosis. This heterogeneous group of patients in-
cluded those with and without dementia and those with
atypical parkinsonian syndromes. One hundred five pa-
tients were considered improved with regard to their
psychosis, although 16 had worsening of motor symp-
toms.69 The same group reported their own experience
with 69 PD patients, noting that 18% had a mild to mod-
erate increase in their parkinsonism with quetiapine.70

Dewey et al conducted a retrospective review of their
experience with quetiapine to assess its effectiveness
and tolerability in PD patients with drug-induced psy-
chosis. Sixty-one patients were available for adequate
follow up, and 66% of them remained on quetiapine
with good control of hallucinations. Nine patients had
to be switched to clozapine due to inadequate response,
and six stopped taking the drug for other reasons.71 In
one recent abstract presentation72 quetiapine was re-
ported to be effective in improving psychotic symptoms
in patients with PD, without deterioration in the motor
symptoms. Significant improvement in memory was ob-
served in psychotic PD patients following 24 weeks of
quetiapine therapy, suggesting that a subset of patients
with PD and psychosis may experience improvement in
immediate and delayed memory with quetiapine. In a
small 3-month open-label trial of quetiapine in neuro-
leptic naı̈ve patients with PD and psychosis, the mean
dosage after 14 days was 138.6 mg/day, (maximum 225
mg/day). Data were available for 7 of 11 patients; all
tolerated relatively high doses and none of them
showed motor worsening.73 Reddy et al74 performed a
retrospective record review of open-label quetiapine
treatment for drug-induced psychosis in their PD pa-
tients. They concluded that quetiapine appears to be ef-
fective in improving psychosis in approximately 80% of

PD patients, both with and without dementia. They
noted, however, that patients with dementia seem to
have a higher propensity for worsening motor symp-
toms. Sommer75 reported two cases of quetiapine-
induced extrapyramidal side effects but noted that the
patients were “unusual in their frailty and severity of
illness and may not represent the majority of patients
with PD.”

6. Other potential pharmacological agents: Several other
medications have been used to treat psychosis in PD,
with mixed results. As noted above, ondansetron (a
5HT3 antagonist) showed partial or complete improve-
ment in open-label studies of PD patients with psycho-
sis.28,48 However, another trial failed to replicate these
findings.76 Ziprasidone has recently been approved for
the treatment of schizophrenia. It is an atypical antipsy-
chotic, although it has a greater propensity to prolong
the QT/QTc interval compared to other antipsychotics
(package insert). At present, it is too early to determine
whether or not this agent will have a role in the treat-
ment of PD psychosis.

Acetylcholinesterase (AChE) inhibitors have been in-
creasingly viewed as having the potential to improve
behavior77 in addition to their accepted role as cognitive
enhancers. Initial reports have been interesting.78–80 A
case series of DLB patients demonstrated cognitive,
functional, and behavioral improvements with the
AChE inhibitor donepezil.79 However, it was also noted
that one-third of the patients treated with donepezil had
worsening of parkinsonism that responded to carbi-
dopa/levodopa. In a double-blind, placebo-controlled
trial of the AChE inhibitor rivastigmine in patients with
DLB,80 120 patients received up to 12 mg of rivastigmine
per day or placebo for 20 weeks. Patients taking riva-
stigmine had fewer delusions and hallucinations and
greater cognitive improvement than controls. Analysis
of UPDRS motor subscale revealed no change in parkin-
sonian symptoms on rivastigmine compared to baseline
and placebo. A recent case report observed that phar-
macologic challenge of a PD patient with one 3 mg dose
of rivastigmine appeared to worsen motor and mood
symptoms.81 The efficacy and tolerability of AChE in-
hibitors in PD patients with psychosis remains to be de-
termined.

Electroconvulsive Therapy (ECT)
Electroconvulsive therapy is another modality occasion-
ally used to treat PD patients with psychosis, especially
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those who are unable to tolerate medications such as clo-
zapine. Improvements in motor symptoms have also
been noted. It has been suggested that ECT may help
psychiatric and motor states via dopaminergic and non-
dopaminergic mechanisms. The use of ECT followed by
maintenance with low-dosage clozapine has been re-
ported to be effective and well tolerated in PD and drug
induced psychosis.82 There have, however, been no con-
trolled trials of ECT in patients with PD and psychosis.
The cognitive risks in older individuals have included
disorientation, delirium, and amnesia. In a prospective
study of seven consecutive patients with PD, there was
100% incidence of interictal delirium during the course
of ECT.83 Patients with basal ganglia disease may be par-
ticularly vulnerable to ECT-induced delirium.84 Age and
pre-ECT modified MMSE scores were found to be pre-
dictors of lower autobiographical recall.85 The available
data support the conventional wisdom that preexisting
cognitive impairment is a risk factor for the development
of delirium and for a more severe ECT-induced amnesia.

In summary, it is important to have a high index of
suspicion for drug-induced psychosis, particularly in PD
patients with dementia. It is reasonable to review medi-
cation lists and remove any unnecessary psychotropic
agents. However, it is no longer necessary to reduce the
antiparkinsonian medications to the point of sacrificing
mobility. There are several “atypical” antipsychotic
agents currently available. The only one that has been
subjected to the rigors of a large-scale clinical trial is clo-
zapine. This agent was shown to be an effective antipsy-
chotic agent in PD that does not impair mobility. How-
ever, from a practical standpoint, there are complexities
(blood monitoring, regulation of drug dispensing) asso-
ciated with its use and in practice it is frequently reserved
for patients in whom another atypical antipsychotic
proved ineffective or poorly tolerated. We believe that a
large-scale clinical trial in which an atypical antipsychotic
agent (e.g., quetiapine) is directly compared to clozapine
would facilitate the practice of evidence-based medicine
for this condition. In the meantime (regardless of the
agent chosen), we suggest using very low initial dosages
and monitoring motor function closely.

CONCLUSION

Psychosis in PD affects at least 20% of medicated pa-
tients and appears to be due to an interaction between

PD-related pathophysiology and dopaminergic medi-
cations. Visual hallucinations are the most frequent form
of psychosis in PD but delusions are not uncommon.
Psychosis can occur in the setting of a clear or clouded
sensorium. Classification of psychotic behavior is diffi-
cult within the constructs currently available. Further
research to define diagnostic criteria for psychosis and
its course and treatment outcomes in PD is needed.

The frequent coexistence of parkinsonism, dementia,
and psychosis can make diagnosis difficult, and it is im-
portant to consider DLB in the differential diagnosis. The
relative time of onset of motor and cognitive features may
help with diagnosis. The nature of the psychosis and
whether or not it was provoked by antiparkinsonian
medications may also provide clues. However, it should
be noted that the lines dividing these neurodegenerative
conditions can prove indistinct, both from the clinical and
pathological perspectives.

It has been hypothesized that, in some patients, de-
nervation hypersensitivity of mesolimbic dopamine re-
ceptors may occur and that dopaminergic medications
may stimulate these hypersensitive receptors to cause
psychosis. The exact neurochemical link to the dopa-
minergic system, however, is not clearly delineated and
the interplay among several neurotransmitters (includ-
ing serotonin and acetylcholine) may be important. Pro-
posed risk factors for the development of psychosis in
PD have included age, stage and severity of PD, de-
pression, sleep disturbances, and cognitive impair-
ment,8,14,16 with the last two emerging as the strongest
ones.

The availability of atypical antipsychotic medications
such as clozapine, that can reduce psychosis while pre-
serving motor function, have launched us into a new era
of treatment for psychosis in PD. We await the results
of well-controlled clinical trials involving other poten-
tial antipsychotic agents. The fact that effective treat-
ments for psychosis in PD are now becoming a “reality”
may “test” our resolve to genuinely understand this
complex phenomenon. Further exploration of psychosis
in PD may enable us to develop more focused ap-
proaches to its treatment and perhaps its prevention. In
addition, by furthering our understanding of PD psy-
chosis, we will undoubtedly learn more about other as-
pects of PD (e.g., dementia), related neurodegenerative
diseases, (e.g. DLB) and primary psychotic disorders
(e.g., schizophrenia).
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