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europsychiatric symptoms, such as psychosis, are well described in Parkinson’s disease (PD), most appear to be due to disease

pathology with exacerbation caused by dopaminergic treatment. More than 50% of patients with PD develop psychosis at some point

throughout their disease course. Clinicians need to routinely assess patients with PD for psychotic symptoms, particularly hallucinations.
Treatment of psychotic symptoms in PD is an unmet need as there are currently no US Food and Drug Administration (FDA) approved medications
specifically for PD psychosis (PDP). Current treatments for PDP have been adapted from dopamine antagonists used to treat psychosis in other
conditions, such as schizophrenia. Typical antipsychotics, as well as some atypical antipsychotics, worsen PD motor symptoms due to blockade
of dopamine D2 receptors. Quetiapine and clozapine have been studied in PDP and are the most commonly used treatments for PDP. Clozapine
has been shown to be effective; however, regular bloodwork is required, while data for quetiapine are inconsistent. Pimavanserin, a highly
selective serotonin (SHT2A subtype) receptor inverse agonist, is not associated with motor worsening in PDP patients due to the absence of
dopamine blockade. In a double-blind, placebo-controlled study, pimavanserin showed significant improvement in moderate to severe psychosis
compared to placebo, with good tolerability and without worsening of PD motor symptoms. These data suggest that pimavanserin is a safe and
efficacious treatment for PDP psychosis and could be a potential new treatment option for PDP.
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TOUCH MEDICAL MEDIA

Parkinson’s disease (PD) has been traditionally defined by the motor symptoms of bradykinesia,
resting tremor, rigidity and postural instability;” however, more recently, it has been recognized that
neuropsychiatric symptoms such as psychosis, anxiety, depression, apathy, impulse control disorders
and dementia are also often present in PD and can significantly impact quality of life of patients
with PD.2 The American Academy of Neurology (AAN) quality improvement guidelines recommend
that neuropsychiatric symptoms should be assessed annually in all patients with PD: When
neuropsychiatric symptoms are observed, it is important to attempt to uncover the cause of these
symptoms as they may be situational, medication related, the result of other medical conditions,
intrinsic to PD or a combination of these factors.

The recognition and treatment of PD psychosis (PDP) is a significant unmet need. It has been
estimated that over 50% of patients with PD develop psychosis at some point during their
disease course.* However, this estimate may be low as many patients do not realize that these
symptoms are associated with PD or they may be hesitant to report these symptoms,® and often
physicians do not ask the patients about psychosis. In addition, reported studies have used
inconsistent methodologies, assessment tools, and definitions of psychosis.¢ Visual hallucinations
are the most common symptom in PDP with prevalence rates increasing throughout the disease
course. When accounting for dementia there is a five-fold increase in prevalence of PDP over time
compared with non-demented patients.” Less frequently, patients with PDP experience auditory,
tactile and somatic hallucinations.” The development of PDP often begins with vivid dreams and
nightmares. This can be followed by the development of illusions in which a person misinterprets
an existing object, such as seeing insects in a carpet pattern; presence hallucinations in which
there is a feeling that someone is in the room; and passage hallucinations where a shadow, person
or animal is seen briefly passing in the periphery.¢” Initially, visual hallucinations often involve
nonthreatening people or animals;, however, they can still be disruptive to patients and family
members and should not be ignored or go untreated. As the disease progresses, the patient often
loses insight and may develop more disturbing hallucinations as well as paranoia and delusions.”?
Risk factors for PDP include cognitive impairment/dementia, older age, older age at diagnosis, longer
disease duration, higher dosages of dopaminergic medications, more severe motor symptoms,
sleep disorders, ocular disorders, and depression.®
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Table 1: Parkinson’s disease psychosis and antipsychotic use

Commonly Used in PDP

Clozapine Improves psychosis without worsening PD
symptoms; may cause agranulocytosis therefore
requires specialized monitoring®-+

Quetiapine Most commonly used, inconsistent efficacy

but no worsening of PD symptoms*042-45
Should Not Be Used in PDP

All typical antipsychotics| Significant worsening of PD symptoms

Aripiprazole Inconsistent efficacy and worsening of PD symptoms?#/
Olanzapine No efficacy and worsening of PD symptoms?-3
Risperidone Some efficacy but worsening of PD symptoms®-*
Ziprasidone Insufficient evidence for efficacy and

tolerability, but has limited use due to cardiac
side effects and should be avoided®*

PD = Parkinson’s disease,; PDP = Parkinson’s disease psychosis

In addition to having a significant impact on the patients' quality of life," PDP
significantly increases caregiver burden™ and mortality.™> PDP is also one
of the strongest predictors of long-term care placement.™* It was shown in
one study that patients with PDP placed in long-term care facilities tend to
stay there permanently and have a greater mortality rate when compared
to patients with PD without psychosis and older individuals in long-term
care facilities from the general population.” Additional analyses examining
all aspects of care demonstrated that annual costs for PDP were $67,251
compared to patients with PD without psychosis which were $38,742.
These data highlight the importance of early recognition of PDP and the
need for effective treatment.

Treatment of Parkinson’s disease psychosis
Screening tools for PDP have been evaluated by the AAN,” the Movement
Disorder Society,™ and a more recent review evaluating the literature
through 2015" and each concluded that there are no currently available
scales to accurately screen for PDP and each recommended that it should
be a priority to develop a PD-specific psychosis scale. Therefore, during
the clinical examination, healthcare professionals should routinely ask
the patient and caregiver about PDP symptoms to reduce the impact of
undetected PDP. When PDP is detected, initial practices should include
assurance of healthy sleep-wake cycles and good sleep hygiene. Assuring
normal sensory input levels such as assessing hearing or vision deficits and
applying appropriate aids if needed can also be helpful. Finally, it should be
confirmed that appropriate lighting is available, and if applicable, a familiar
and comfortable environment should be maintained.® Medical conditions
such as infection and dehydration can lead to psychotic symptoms and
therefore, these must be considered as potential contributors and, if
present, should be treated.”

PDPisthoughtto be aresult of intrinsic factors related to PD, but can also be
caused or enhanced by various medications.¢ Therefore, all psychoactive
non-PD medications, including anti-depressants, anticholinergics,
benzodiazepines, opioids and anticholinergics should be reviewed and
when possible, these agents should be reduced or discontinued.” Once
non-PD medications are at a minimum, PD medications may need to be
reduced, although this may result in reduced motor function. Typically, PD
medications would be slowly reduced or eliminated in the following order:

anticholinergics, amantadine, monoamine-oxidase type-B inhibitors,
dopamine agonists, catechol-O-methyltransferase inhibitors, and finally,
levodopa.? In consultation with the patient and caregiver, a risk/benefit
based decision should be made to determine if PD medications can be
reduced safely or if this should be avoided to preserve motor function and
an antipsychotic medication added to the current medications.

If antipsychotic medication is considered, the aim is to reduce the
frequency and severity of psychotic symptoms without worsening motor
function. It has been shown that treating PDP early, when symptoms are
mild, is associated with better outcomes. In one study of patients with mild
hallucinations with insight, deterioration to more severe hallucinations
without insight occurred after 39 months in patients that were given
antipsychotic medications compared to 12 months in those that did not
receive antipsychotic medication. However, treating PDP is challenging
as typical antipsychotics should not be used and atypical antipsychotics
should be used with caution as they block dopamine receptors and
consequently can worsen PD motor symptoms (Table 1 and Table 2).%
Furthermore, the FDA has issued a black box warning for the use of
antipsychotics in elderly patients, particularly those with dementia, due to
increased risk of morbidity and mortality [package inserts]. To date, there is
no medication that is approved by the FDA for treatment of PDP, therefore
all current medications used for PDP are used off label.

Antipsychotic treatments to avoid

Typical antipsychotics such as haloperidol, should not be used in PDP due
to worsening of PD symptoms.% The majority of the atypical antipsychotics
also worsen PD motor symptoms and are not recommended for use in
PDP. Small open-label reports have shown some benefit of aripiprazole
for some patients with PDP; however, due to clear worsening of motor
symptoms it is not recommended.”? Three double-blind, placebo-
controlled studies showed no benefit of olanzapine compared to placebo
for PDP and significant worsening of PD motor symptoms was observed.?
Risperidone has also been studied as a treatment for PDP. Several small
open-label studies demonstrated improvement in PDP with risperidone, but
results were inconsistent regarding the worsening of motor symptoms.3-
However, in a double-blind study in which risperidone was compared to
clozapine, there was improvement in PDP with both treatments, but motor
symptoms were worsened more with risperidone.® In a single-blind, open-
label study, ziprasidone was shown to improve PDP without worsening PD
symptoms;* however, due to prolonged QT interval it has limited use and is
not recommended for use in PDR¥

Treatment options for Parkinson’s disease psychosis
Clozapine

Clozapine was the first atypical antipsychotic approved by the FDA. It
is a serotonin antagonist with high affinity to the 5-HT,, . receptors as
well as several dopamine receptors, but is a weak D2 antagonist, which
reduces the likelihood of worsening PD motor function (Figure 1 and
Table 2). Double-blind, controlled trials have consistently demonstrated
that clozapine, at dosages from 6.25 to 50 mg/day, improves PDP without
worsening PD motor symptoms.®“ It should be noted that effective
dosages for PDP are significantly lower than those used in the treatment
of schizophrenia which are typically 300-900 mg/day. Clozapine has a
minimal risk of agranulocytosis which can be fatal; therefore, specialized
monitoring is required consisting of weekly blood draws for the first six
months, followed by every other week for the next six months and then
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Figure 1: Chemical structure of clozapine, quetiapine, and
pimavanserin

Table 2: Receptor selectivity of pimavanserin compared to
some typical and atypical antipsychotic drugs
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monthly for the duration of treatment. Due to the potential side effects and
specialized monitoring required with the use of clozapine, physicians often
tend to avoid its use.®* The ability of the patient with PDP to get to the
physician’s office for weekly monitoring is also a limiting factor. Other side
effects of clozapine can include sedation, orthostatic hypotension, drooling
and lightheadedness.

Quetiapine

Quetiapine is an atypical antipsychotic, structurally similar to clozapine
(Figure 1), that also has stronger serotonergic affinity to 5-HT, receptors
than to dopamine D2 receptors (Table 2). Double-blind, placebo-controlled
trials have shown inconsistent results for the efficacy of quetiapine for
the treatment of PDP, although it was typically not shown to worsen PD
motor symptoms.©*># For PDP, quetiapine is generally started at 12.5 mg
at night and increased by the same amount every 4-7 days as needed to a
maximum dosage of 300 mg/day. This dose is also lower than that used to
treat schizophrenia which is typically 400-800 mg/day. It is available in both
an immediate and long-acting formulation. The most common side effects
include sedation and orthostatic hypotension.

Pimavanserin

In PD, the binding of 5-HT,, receptors is increased in the neocortex and
it is thought that visual hallucinations are associated with an increased
number of 5-HT,, receptors in the areas responsible for visual processing.“
Furthermore, in autopsies of patients with PD there are abnormalities in
5-HT receptors and increased serotonin binding in the inferior temporal
cortex of patients who experience psychosis compared to those who had
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5-HT,, 0.4 50.0 7.0 2.5 250.0 0.2
SHT, |- - 400 80.0 11000 | 120
5HT,, 160 - 400 80.0 - 100.0
5HT, |- - - - - -
H1 - - 0.5 4.0 5.0 60.0
M1 - 16.0 60.0 250.0 -
M2 - -- - -- - --
M3 - 6.0 200.0 -
M4 -- -- - 40.0 150.0
M5 - 30.0 60.0 -
D1 - 100.0 - 100.0 - 60.0
D2 -- 0.1 60.0 4.0 30.0 0.5
D3 -- 0.2 -- 25.0 9.0 13.0
Alpha 1A 40.0 8.0 100.0 -- 3.0
Alpha 1D | -- - - - - 50.0
Alpha 2A | - - - - - 20.0
Alpha2B | -- - 50.0 - 50.0
Alpha 2C 50.0 40.0 - 13.0

Data are Ki values in nM derived from functional antagonist R-SAT™ assays. “--“ denotes
no response. Derived from Hacksell et al., 20147

no psychotic symptoms.” Pimavanserin (ACP-103; pimavanserin tartrate),
which is currently under review with the FDA, is a unique drug that acts
as an inverse agonist of the 5-HT,, receptors, with selectivity over 5-HT,,
receptors that avoids the dopamine blockade and is therefore a promising
candidate for treating PDP without worsening PD motor symptoms.*+

In a six-week, double-blind, placebo-controlled study [NCT01174004], the
safety and efficacy of pimavanserin was evaluated in PDP patients with
moderate to severe psychosis according to the Neuropsychiatric Inventory
(NPI).* The study enrolled 199 patients with PDP that had psychotic
symptoms at least weekly for one month prior to screening that were
severe enough to require treatment. Patients were randomized in a 1:1
ratio to either pimavanserin (34 mg) or matching placebo. The groups were
well matched at baseline with the average age of both groups being 72
years, average duration of psychosis was 36 months for placebo and 31
months for pimavanserin, and average Mini Mental State Examination
scores were 26.6 for placebo and 26.0 for pimavanserin, both ranging from
21-30. Unified Parkinson's Disease Rating Scale (UPDRS) activities of daily
living scores were 19 for both groups and UPDRS motor scores were 33 for
both groups, indicating moderate to severe PD. Assessments occurred at
baseline, 15 days, 29 days and 43 days. The primary outcome was the PD
adapted Scale For Assessment of Positive Symptoms (SAPS-PD)*' from the
hallucination and delusion subdomains of the SAPS. The SAPS-PD includes
items that occur most frequently and are sensitive to change in patients
with PDP. It includes nine items, seven assessing the most frequently
occurring symptoms and the global hallucination and global delusion
items. There was a significant improvement in the SAPS-PD demonstrating
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Figure 2: Parkinson's-adapted scale for assessment of
positive symptoms mean change by visit

—#— PIM 34 mg
—e— PBO

p=0.001

SAPS-PD Score
Change from Baseline (LSM = SE)

BL 2 4 6
Study week

Primary endpoint for the randomized, placebo-controlled trial investigating pimavanserin
34 mg/day in the treatment of PDP* LSM = least squares method; PBO = placebo;

PD = Parkinson’s disease, PDP = Parkinson’s disease psychosis; PIM = pimavanserin;
SAPS-PD = PD-adapted Scale for Assessment of Positive Symptoms, SE = standard error.
Reproduced with permission from Cummings J et al., 2014%

a 37% improvement with pimavanserin compared to a 14% improvement
with placebo (Figure 2). It should be noted that significant changes
between pimavanserin and placebo did not occur immediately, as there
was no difference in SAPS-PD scores between the two groups at 15 days
but significant differences were seen at both 29 and 43 days, suggesting
that physicians and patients will need to be instructed that improvement
may not be immediate and will occur over time. The pimavanserin group
also had significant improvements in the clinician global impression of
improvement and severity, caregiver burden, nighttime sleep, and daytime
wakefulness. There was no worsening of PD motor symptoms in either
group as measured by the UPDRS. The most common adverse events
were urinary tract infection (placebo 12%, pimavanserin 13%), fall (placebo
9%, pimavanserin 11%), peripheral edema (placebo 3%, pimavanserin 7%),
hallucinations (placebo 4%, pimavanserin 7%), nausea (6% both groups),
and confusion (3% placebo, 6% pimavanserin), suggesting an adverse event
profile comparable to placebo. Therefore, the results of this study indicate
that pimavanserin is a safe and effective treatment for PDP and does not
worsen PD motor symptoms.

Mortality and adverse events in PDP patients taking 34 mg of pimavanserin
alone (n=357) or in combination with an atypical antipsychotic (primarily
quetiapine; 79%) (n=66) as part of an open-label extension study
were examined to determine the long-term safety of pimavanserin.s
The median follow-up of patients taking only pimavanserin was 421
days compared to 172 days for the combination group. Patients in the
combination group had significantly more serious adverse events.

In addition, the combination group had a significantly greater incidence
of cognitive issues, infections and edema. Although not significant,
there was also an increase in cerebrovascular events, thromboembolic
events, orthostatic hypotension and sedation in the combination group.
Motor function was worsened to a significantly greater degree in the
combination group as measured by the UPDRS. The mortality rate for
the combination group was 18.8 deaths per 100 person-years which was
significantly increased compared to 4.5 deaths per 100 person-years in
the group taking pimavanserin alone. Therefore, the results of this study
suggest that atypical antipsychotics should be used with caution as
patients taking these drugs have an increased risk of mortality, serious
adverse events, cognitive issues, edema, infections and worsening of PD
motor symptoms.

Other pharmacologic approaches

Cholinesterase inhibitors, including donepezil®** and rivastigmine,* have
been shown to improve symptoms of PDP in case reports and small open-
label studies; however, larger controlled studies are necessary to determine
if these agents may be beneficial for PDP. A case report has suggested a
potential benefit of mirtazapine for PDP;” however, antidepressants have
been shown to induce or exacerbate psychotic symptoms,®* so further
research is necessary to determine if this is a reasonable treatment option
for PDP. Finally, in a small, open-label study, the 5-HT, receptor antagonist,
ondansetron, was shown to provide moderate to marked improvement in
PDP without worsening PD motor symptoms.© Further research would be
needed to replicate these findings in larger, controlled trials.

Summary

Patients with PD frequently experience psychosis which negatively impacts
patient quality of life, caregiver burden and healthcare expenditures. At
this time, there is no FDA approved treatment for PDP. Initial management
of PDP includes evaluation for medical conditions such as dehydration
or infection, reducing or withdrawing potentially offending non-PD
medications, and reducing or discontinuing PD medications if possible
without worsening PD symptoms. If PDP symptoms do not improve a PDP
treatment should be considered. Typical antipsychotics should not be used
for PDP due to worsening of PD motor symptoms and the majority of atypical
antipsychotics also have the potential to worsen PD symptoms. Currently,
clozapine and quetiapine have had the most success in reducing psychotic
symptoms without worsening PD and quetiapine is the most commonly
prescribed medication for PD psychosis as it does not require routine blood
monitoring. The development of pimavanserin, a selective serotonin 5-HT,
inverse agonist without D2 dopaminergic affinity represents an important
advance in PDP treatment. With its receptor selectivity, pimavanserin is able
to provide antipsychotic benefit without the adverse effects associated
with typical and atypical antipsychotics. Q

96

Olanow CW, Stern MB, Sethi K, The scientific and clinical basis for
the treatment of Parkinson disease, Neurology, 2009;72:51-136.
Aarsland D, Kramberger MG, Neuropsychiatric Symptoms in
Parkinson's Disease, J Parkinsons Dis, 2015;5:659-67.

Cheng EM, Tonn S, Swain-Eng R, et al., Quality improvement in
neurology: AAN Parkinson disease quality measures: report of the
Quality Measurement and Reporting Subcommittee of the
American Academy of Neurology, Neurology, 2010,75:2021-7.
Forsaa EB, Larsen JP, Wentzel-Larsen T, et al., A 12-year
population-based study of psychosis in Parkinson disease, Arch
of Neurol, 2010;67:996-1001.

Fenelon G, Mahieux F, Huon R, Ziegler M, Hallucinations in
Parkinson's disease: prevalence, phenomenology and risk factors,
Brain, 2000;123:733-45.

Diederich NJ, Fenelon G, Stebbins G, Goetz CG, Hallucinations in

Parkinson disease, Nat Rev Neurol, 2009;5:331-42.

Fenelon G, Alves G, Epidemiology of psychosis in Parkinson's
disease, J Neurol Sci, 2010;289:12-7.

Levin J, Hasan A, Hoglinger GU, Psychosis in Parkinson's disease:

identification, prevention and treatment, J Neural Transm (Vienna),

2016,123:45-50.

Goetz CG, Fan W, Leurgans S, et al., The malignant course of
"benign hallucinations" in Parkinson disease, Arch Neurol,
2006,63:713-6.

. Akbar U, Friedman JH, Recognition and treatment of

neuropsychiatric disturbances in Parkinson's disease, Expert Rev
Neurother, 2015;15:1053-65.

. Schrag A, Hovris A, Morley D, et al., Caregiver-burden in

parkinson's disease is closely associated with psychiatric
symptoms, falls, and disability, Parkinsonism Relat Disord,

2006;12:35-41.

. de Lau LM, Verbaan D, Marinus J, van Hilten JJ, Survival in

Parkinson's disease. Relation with motor and non-motor features.,
Parkinsonism Relat Disord, 2014;20:613-6.

. Goetz CG, Stebbins GT, Risk factors for nursing home placement

in advanced Parkinson's disease, Neurology, 1993;43:2227-9.

. Aarsland D, Larsen JP, Tandberg E, Laake K, Predictors of nursing

home placement in Parkinson's disease: a population-based,
prospective study, J Am Geriatr Soc, 2000;48:938-42.

. 15. Goetz CG, Stebbins GT, Mortality and hallucinations in nursing

home patients with advanced Parkinson's disease, Neurology,
1995,45:669-71.

. Hermanowicz N, Edwards K, Parkinson's disease psychosis:

symptoms, management, and economic burden, Am J Manag
Care, 2015;21:5199-206.

US NEUROLOGY



A New Perspective in the Treatment of Parkinson’s Disease Psychosis

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

. Miyasaki JM, Shannon K, Voon V, et al., Practice Parameter:

evaluation and treatment of depression, psychosis, and dementia
in Parkinson disease (an evidence-based review): report of the
Quality Standards Subcommittee of the American Academy of
Neurology, Neurology, 2006,66:996-1002.

. Seppi K, Weintraub D, Coelho M, et al., The Movement Disorder

Society Evidence-Based Medicine Review Update: Treatments for
the non-motor symptoms of Parkinson's disease, Mov Disord,
2011;26:542-80.

. Martinez-Martin P, Leentjens AF, de Pedro-Cuesta J, et al.,

Accuracy of screening instruments for detection of
neuropsychiatric syndromes in Parkinson's disease, Mov Disord,
2016;31:270-9.

Friedman JH, Parkinson disease psychosis: Update,

Behav Neurol, 2013;27:469-77.

Goldman JG, Holden S, Treatment of psychosis and dementia in
Parkinson's disease, Curr Treat Options Neurol, 2014,16:281.
Goetz CG, Fan W, Leurgans S, Antipsychotic medication treatment
for mild hallucinations in Parkinson's disease: Positive impact on
long-term worsening, Mov Disord, 2008;23:1541-5.

Hacksell U, Burstein ES, McFarland K, et al., On the discovery and
development of pimavanserin: a novel drug candidate for
Parkinson's psychosis, Neurochem Res, 2014,39:2008-17.
Weintraub D, Stern MB, Psychiatric complications in Parkinson
disease, Am J Geriatr PSychiatry, 2005;13:844-51.

Friedman JH, Berman RM, Goetz CG, et al., Open-label
flexible-dose pilot study to evaluate the safety and tolerability of
aripiprazole in patients with psychosis associated with
Parkinson's disease, Mov Disord, 2006;21:2078-81.

Fernandez HH, Trieschmann ME, Friedman JH, Aripiprazole for
drug-induced psychosis in Parkinson disease: preliminary
experience, Clin Neuropharmacol, 2004,27:4-5.

Wickremaratchi M, Morris HR, Ali IM. Aripiprazole associated with
severe exacerbation of Parkinson's disease, Mov Disord,
2006;21:1538-9.

Breier A, Sutton VK, Feldman PD, et al., Olanzapine in the
treatment of dopamimetic-induced psychosis in patients with
Parkinson's disease, Biol Psychiatry, 2002;52:438-45.

0Ondo WG, Levy JK, Vuong KD, et al., Olanzapine treatment

for dopaminergic-induced hallucinations, Mov Disord,
2002;17:1031-5.

Nichols MJ, Hartlein JM, Eicken MG, et al., A fixed-dose
randomized controlled trial of olanzapine for psychosis in
Parkinson disease, F1000Res, 2013;2:150.

Meco G, Alessandri A, Giustini P, Bonifati V, Risperidone in
levodopa-induced psychosis in advanced Parkinson's disease: an
open-label, long-term study, Mov disord, 1997,12:610-2.

US NEUROLOGY

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44.

45.

46.

Workman RH, Jr., Orengo CA, Bakey AA, et al., The use of
risperidone for psychosis and agitation in demented patients
with Parkinson's disease, J Neuropsychiatry Clin Neurosci,
1997,9:594-7.

Leopold NA, Risperidone treatment of drug-related psychosis in
patients with parkinsonism, Mov Disord, 2000;15:301-4.

Mohr E, Mendis T, Hildebrand K, De Deyn PP, Risperidone in the

treatment of dopamine-induced psychosis in Parkinson's disease:

an open pilot trial, Mov Disord, 2000;15:1230-7.

Ellis T, Cudkowicz ME, Sexton PM, Growdon JH, Clozapine and
risperidone treatment of psychosis in Parkinson's disease,

J Neuropsychiatry Clin Neurosci, 2000;12:364-9.

Pintor L, Valldeoriola F, Bailles E, et al., Ziprasidone versus
clozapine in the treatment of psychotic symptoms in Parkinson
disease: a randomized open clinical trial, Clin Neuropharmacol,
2012,35:61-6.

Zahodne LB, Fernandez HH, Parkinson's psychosis, Curr Treat
Options Neurol, 2010;12:200-11.

Parkinson Study Group. Low-dose clozapine for the treatment of
drug-induced psychosis in Parkinson's disease. The Parkinson
Study Group, New Engl J Med, 1999,340:757-63.

Pollak P, Tison F, Rascol O, et al., Clozapine in drug induced
psychosis in Parkinson's disease: a randomised, placebo
controlled study with open follow up, J Neurol Neurosurg
Psychiatry, 2004,75:689-95.

Morgante L, Epifanio A, Spina E, et al., Quetiapine and clozapine
in parkinsonian patients with dopaminergic psychosis, Clin
Neuropharmacol, 2004,27:153-6.

Weintraub D, Chen P, Ignacio RV, et al., Patterns and trends in
antipsychotic prescribing for Parkinson disease psychosis, Arch
Neurol, 2011;68:899-904.

Ondo WG, Tintner R, Voung KD, et al,. Double-blind, placebo-
controlled, unforced titration parallel trial of quetiapine for
dopaminergic-induced hallucinations in Parkinson's disease,
Mov Disord, 2005;20:958-63.

Rabey JM, Prokhorov T, Miniovitz A, et al., Effect of quetiapine in
psychotic Parkinson's disease patients: a double-blind labeled
study of 3 months' duration, Mov Disord, 2007,22:313-8.
Fernandez HH, Okun MS, Rodriguez RL, et al., Quetiapine
improves visual hallucinations in Parkinson disease but not
through normalization of sleep architecture: results from a
double-blind clinical-polysomnography study, Int J Neurosci,
2009;119:2196-205.

Shotbolt B, Samuel M, Fox C, David AS, A randomized controlled
trial of quetiapine for psychosis in Parkinson's disease,
Neuropsychiatr Dis Treat, 2009;5:327-32.

Ballanger B, Strafella AP, van Eimeren T, et al., Serotonin 2A

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

receptors and visual hallucinations in Parkinson disease,

Arch Neurol, 2010;67(4):416-21.

Huot P, Johnston TH, Darr T, et al., Increased 5-HT2A receptors in
the temporal cortex of parkinsonian patients with visual
hallucinations, Mov Disord, 2010;25:1399-408.

Vanover KE, Weiner DM, Makhay M, et al., Pharmacological and
behavioral profile of N-(4-fluorophenylmethyl)-N-(1-
methylpiperidin-4-yl)-N'-(4-(2-methylpropyloxy)phen yimethyl)
carbamide (2R,3R)-dihydroxybutanedioate (2:1) (ACP-103), a novel
5-hydroxytryptamine(2A) receptor inverse agonist, J Pharmacol
EXp Ther, 2006;317:910-8.

Friedman JH, Pimavanserin for the treatment of Parkinson's
disease psychosis, Expert Opin Pharmacother, 2013;14:1969-75.
Cummings J, Isaacson S, Mills R, et al., Pimavanserin for patients
with Parkinson's disease psychosis: a randomised, placebo-
controlled phase 3 trial, Lancet, 2014,383:533-40.

Voss T, Bahr D, Cummings J, et al., Performance of a shortened
Scale for Assessment of Positive Symptoms for Parkinson's
disease psychosis, Parkinsonism Relat Disord, 2013;19:295-9.
Ballard C, Isaacson S, Mills R, et al., Impact of Current
Antipsychotic Medications on Comparative Mortality and
Adverse Events in People With Parkinson Disease Psychosis,
JAmM Med Dir Assoc, 2015;16:898 e1-7.

Fabbrini G, Barbanti P, Aurilia C, et al., Donepezil in the treatment
of hallucinations and delusions in Parkinson's disease,

Neurol Sci, 2002,;23:41-3.

Kurita A, Ochiai Y, Kono Y, et al., The beneficial effect of donepezil
on visual hallucinations in three patients with Parkinson's disease,
J Geriatr Psychiatry Neurol, 2003;16:184-8.

Bergman J, Lerner V, Successful use of donepezil for the
treatment of psychotic symptoms in patients with Parkinson's
disease, Clin Neuropharmacol, 2002;25:107-10.

Reading PJ, Luce AK, McKeith IG, Rivastigmine in the treatment of
parkinsonian psychosis and cognitive impairment: preliminary
findings from an open trial, Mov Disord, 2001;16:1171-4.
Godschalx-Dekker JA, Siegers HP, Reduction of parkinsonism and
psychosis with mirtazapine: a case report, Pharmacopsychiatry,
2014,47:81-3.

Lauterbach EC, Dopaminergic hallucinosis with fluoxetine in
Parkinson's disease, Am J Psychiatry, 1993;150:1750.

Normann C, Hesslinger B, Frauenknecht S, Psychosis

during chronic levodopa therapy triggered by the new
antidepressive drug mirtazapine, Pharmacopsychiatry,
1997,30:263-5.

Zoldan J, Friedberg G, Livneh M, Melamed E, Psychosis in
advanced Parkinson's disease: treatment with ondansetron,

a 5-HT3 receptor antagonist, Neurology, 1995;45:1305-8.

97



