1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

NATTG,

o
R HE

s sy,
D

10

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Curr Treat Options Neurol. 2014 March ; 16(3): 281. doi:10.1007/s11940-013-0281-2.

Treatment of Psychosis and Dementia in Parkinson’s Disease
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Opinion Statement

Parkinson’s disease (PD) has been increasingly recognized as having a multitude of non-motor
symptoms including psychosis, cognitive impairment and dementia, mood disturbances, fatigue,
apathy, and sleep disorders. Psychosis and dementia, in particular, greatly affect quality of life for
both patients and caregivers and are associated with poor outcomes. Safe and effective treatment
options for psychosis and dementia in PD are much needed. Antipsychotics with dopamine-
blocking properties can worsen parkinsonian motor features and have been associated with
increased morbidity and mortality in elderly, dementia patients. For treating PD psychosis, a first
step would be eliminating confounding variables, such as delirium, infections or toxic-metabolic
imbalances, followed by simplifying parkinsonian medications as tolerated. If additional treatment
is warranted after such interventions, clozapine or quetiapine can be implemented at the low dose
levels typically needed by PD patients. Although quetiapine is easy-to-use in clinical settings, does
not require blood count monitoring like clozapine, and is anecdotally beneficial, it remains
“investigational” in evidence-based medicine reviews. Though not currently available, the novel
5-HT2a inverse agonist, pimavanserin has shown promise in the treatment of PD psychosis.
Current treatments for PD dementia are mostly derived from those utilized in Alzheimer’s disease,
focusing mainly on cholinesterase inhibitors and memantine, a NMDA receptor antagonist.
Rivastigmine, the only approved medication for PD dementia, is a reasonable first choice. Other
cholinesterase inhibitors and memantine have not yet achieved recommendation status in
evidence-based medicine reviews but are well tolerated in studies of PD dementia patients. At
present, there are no approved treatments for mild cognitive impairment in PD, but rasagiline, a
selective MAO-B inhibitor, and atomoxetine, a serotonin norepinephrine reuptake inhibitor, have
been recently studied. Non-pharmacological interventions, including cognitive therapy, physical
activity, music and art therapy and non-invasive brain stimulation techniques, may be promising
options for PD cognitive impairment but await rigorous study.
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Introduction

Parkinson’s disease (PD) is increasingly recognized as a multifaceted disorder, with
considerable non-motor symptoms emerging throughout the disease course. In a survey of
1,072 patients with PD, non-motor symptoms were nearly universally reported, with a mean
number of 7.8 non-motor symptoms per patient [1]. Among the 98.6% of patients who
reported non-motor symptoms, psychiatric symptoms were the most frequent, with 66.8%
endorsing their presence. Non-motor symptoms in PD include dementia, psychosis,
depression, anxiety, apathy, impulse control disorders, fatigue, and sleep disturbances, with
PD becoming more accurately described as a neuropsychiatric disorder [2]. Of this group,
psychosis and dementia frequently co-exist, and the development of one symptom often
heralds the other. Psychosis and dementia are associated with poorer quality of life,
increased morbidity and mortality, and increased caregiver burden and nursing home
placement [3-5]. Therefore, safe and effective treatments for these neuropsychiatric
symptoms are necessary to avoid such negative outcomes in the PD population.

Psychosis in PD

The lifetime prevalence of psychosis in PD is likely over 50% according to recent
epidemiological studies [6], with a range of 25-60% depending on diagnostic criteria used.
The more recent National Institute of Neurological Disorders and Stroke and the National
Institute of Mental Health (NINDS-NIMH) criteria for PD psychosis include milder
psychotic phenomena, such as visual illusions or sense of presence and thus, have led to
higher prevalence estimates [7]. In one study of 116 PD patients, the cross-sectional
prevalence of PD psychosis was 43% with the more traditional definition of psychosis,
namely the presence of hallucinations or delusions [8], but with the more inclusive NINDS-
NIMH criteria, increased to 60%. These diagnostic criteria require the presence of at least
one of the following: hallucinations, delusions, illusions, or false sense of presence.
Psychosis must occur with in the setting of a clear sensorium and a chronic course (= one
month), either recurrent or continuous. Other medical, neurologic or psychiatric causes for
the symptoms must be excluded. Risk factors for PD psychosis include advancing age,
longer PD duration, worse motor severity, presence of sleep disorders, depression and
autonomic impairment, though the most significant risk factor remains the presence of
dementia [9-11]. In PD patients with dementia, 70% report visual hallucinations, compared
to only 10% of patients without dementia [12].

The spectrum of psychotic symptoms in PD ranges widely, from mild visual illusions to
fully formed, systemized hallucinations and delusions [6, 13]. Visual hallucinations are most
common, occurring in up to one-third of PD patients on chronic dopaminergic therapy.
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These hallucinations may be non-threatening, brief, and well formed; reports of small
children or animals are common. Hallucinations occur more frequently during times of
decreased environmental stimulation, such as in the evening, low ambient lighting, or
decreased sound levels. A false sense of presence or passage, as well as visual illusions, are
considered minor psychotic phenomena and can affect anywhere from 17 to 72% of PD
patients. While auditory, olfactory or tactile hallucinations are less common than their visual
counterparts, they do occur; up to 20% of patients report auditory hallucinations. Non-visual
hallucinations or mixed hallucinations are more common in patients who develop psychotic
symptoms at advanced ages [13]. Hallucinations in PD differ from those found in
schizophrenia and delirium, in that there is a predominant visual phenotype, retained insight,
and underlying clear sensorium. However, with PD progression and increased cognitive
deficits, hallucinations can worsen and insight can be lost, which may lead to worsened
quality of life and increased caregiver burden. PD patients residing in nursing homes had a
greater presence and severity of hallucinations, compared to community-dwellers; 82% of
the PD patients in nursing homes reported hallucinations, while only 5% of those still living
independently did [5].

Delusions in PD occur less frequently than hallucinations, with prevalence estimates ranging
from 5-10% [6]. The delusions are usually paranoid or jealous in character and focus on a
single theme, such as spousal infidelity or abandonment by family. Delusions of a phantom
boarder, living in the patient’s home, also have been reported in PD. Compared to primary
psychiatric disorders, the delusions in PD are usually not grandiose, somatic or bizarre.
Misidentification syndromes are also reported, including Capgras, Fregoli and Othello
syndromes [14, 15].

Though once attributed primarily to dopaminergic medication side effects, PD psychosis is
more likely related to a complicated interplay between intrinsic pathophysiological changes
and extrinsic variables [16] (Table 1). Intrinsic processes include neurochemical changes
affecting dopamine, serotonin and acetylcholine; aberrant cortical and brainstem activation
patterns; sleep disturbances; primary visual impairment; and abnormal attentional, cognitive,
and visuospatial functioning. Extrinsic factors include alterations in the visual environment
and use of dopaminergic, anticholinergic, and central nervous system-acting medications.
The underlying pathophysiology at the neurotransmitter level is related to complex
interactions among dopamine, acetylcholine and serotonin. Overstimulation of dopaminergic
receptors, particularly in the mesocorticolimbic region, may occur in the context of chronic
dopaminergic therapy and enhanced sensitivity of native receptors, thereby implicating the
kindling model [17]. Imbalances between dopamine and acetylcholine also play a role, with
compensatory over-activity of acetylcholine in response to dopamine deprivation.
Neurotransmitter imbalances abound, with dopaminergic medications also decreasing
intrinsic serotonin levels. In autopsies of PD patients, there are abnormalities in SHT-2A
receptors with increased serotonin binding in the inferior temporal cortex in PD patients who
had psychosis compared to those who did not [18] (Fig. 1).
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Treating psychosis in PD

When psychotic symptoms develop in a PD patient, the first step, especially when the onset
is acute, is to rule out secondary causes, such as delirium, infection, or toxic-metabolic
etiologies. Next, one should consider discontinuing any non-essential non-PD medications
that could contribute to psychosis. These medications may include tricyclic antidepressants,
anticholinergics, benzodiazepines, and opioids. After simplifying the non-PD medication
regimen, the next step would be reducing or discontinuing PD medications. For example,
one may first wean or stop monoamine oxidase B (MAO-B) inhibitors (e.g., selegiline,
rasagiline), then amantadine, followed by dopamine agonists (e.g., pramipexole, ropinirole,
rotigotine) and catechol-O-methyltransferase (COMT) inhibitors (e.g., entacapone,
tolcapone), and lastly, reducing levodopa doses [19]. Adjusting PD medication regimens can
be a delicate balancing act; as the psychotic symptoms may improve, motor symptoms can
worsen. If simplification of the PD drug regimen does not produce satisfactory improvement
in psychotic symptoms, one must consider adding an antipsychotic medication. Treatment of
PD psychosis is a particular challenge, as typical and several atypical antipsychotic
medications block dopamine (D2) receptors and can worsen motor symptoms. In addition,
antipsychotics carry a black box warning from the Food and Drug Administration (FDA) for
use in elderly patients, especially those with underlying dementia, due to increased risk of
mortality and cerebrovascular events. Another potential complication of the use of
antipsychotic medications in the advanced PD population and a related condition, dementia
with Lewy bodies, is neuroleptic sensitivity; this can occurs in up to 40% of PD patients
exposed to these medications [20]. Neuroleptic sensitivity is a severe psychomotor adverse
reaction, which can resemble neuroleptic malignant syndrome. While this adverse event can
occur with either typical or atypical antipsychotics, it is more common with the first-
generation medications such as haloperidol. In general, typical antipsychotics and those
atypical antipsychotics with greater D2 blockade should be avoided in the parkinsonian
population, given the potential for worsened motor symptoms. Therefore, choosing a safe
and effective antipsychotic medication to treat PD patients can be challenging. Other
common side effects of atypical antipsychotic medications that require monitoring in PD
patients are sedation and orthostasis. Antipsychotic medications with greater serotonergic
profiles are preferred in parkinsonian patients since they are less likely to worsen motor
symptoms. To date, there is no FDA approved medication for PD psychosis, and all current
treatments are used “off-label.” The most frequently used medications for the treatment of
PD psychosis include clozapine and quetiapine.

Clozapine is the current “gold standard” treatment for PD psychosis, with efficacy in
treating psychosis without worsening motor symptoms demonstrated in randomized clinical
trials (Level B evidence) [21, 22]. By selectively binding D1 mesolimbic receptors,
clozapine spares the striatal dopamine D2 receptors, which along with its greater
serotonergic 5SHT-2A/2C affinity, leads to its favorable motor profile in PD. It is the only
antipsychotic medication that has consistently been found to be efficacious in PD psychosis
randomized controlled trials [23-25] and has an acceptable safety risk with specialized
monitoring [22]. Clozapine carries a 0.38% risk of agranulocytosis, which, while small and
idiosyncratic, can be exceedingly dangerous. Therefore, safety monitoring includes weekly
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complete blood counts for the first six months, followed by every other week for the next six
months, and then monthly for the duration of treatment. Doses used in PD psychosis trials
and clinical practice range from 6.25 to 50 mg per day. These doses are much lower
compared to doses of 300 to 900 mg per day used in schizophrenia. A starting dose of 6.25
mg given nightly is recommended in PD, increasing by the same amount every four to seven
days until symptoms improve or side effects emerge. One should be mindful of other
clozapine-related side effects such as sedation, orthostatic hypotension or lightheadedness,
and increased drooling, which can occur in PD in general.

Quetiapine, an atypical dibenzothiazepine which is structurally similar to clozapine, is also
frequently used for the treatment of PD psychosis, despite less consistently supportive data
from double-blind, placebo-controlled, randomized trials than clozapine [21, 22]. Similar to
clozapine, quetiapine has greater serotonergic affinity to 5SHT2 receptors than to D2
receptors, which confers a more favorable motor profile in PD. Recent clinical trials provide
conflicting data of its efficacy in treating PD psychosis as measured by psychosis rating
scales [26-29]. Thus, there is insufficient evidence for its use in PD psychosis. Quetiapine,
however, did not significantly worsen motor function in the clinical trials. Thus, quetiapine
has been regarded as having Level C evidence [21] or having “insufficient evidence,
acceptable safety risk without need for specialized monitoring, but investigational practice
implications” [22]. However, quetiapine is appealing in clinical settings due to its ease of
use and lack of blood count monitoring. In clinical practice, quetiapine was prescribed in
about 2/3rds of patients in an outpatient United States Veterans Affairs population, with few
treated with clozapine [30]. Again, relatively low doses of quetiapine are needed to treat PD
psychosis. In studies and clinical practice, quetiapine is generally well-tolerated and dosed
starting at 12.5 mg nightly and increasing by the same amount every four to seven days until
reaching a goal dose of 50-150 mg nightly. Side effects include sedation and orthostatic
hypotension.

Recent studies suggest that pimavanserin may hold promise as another treatment option for
PD psychosis. Pimavanserin is a unique medication that acts as an inverse agonist of the 5-
HT2a receptors. This mechanism of action is encouraging for use in PD patients, as it avoids
dopamine blockade. In animal studies, pimavanserin has an exceedingly high therapeutic
ratio, with reduction of psychotic symptoms at doses more than hundred times smaller than
those that induced motor side effects [31]. In its first phase 11l randomized controlled trial,
there was no significant improvement in psychotic symptoms compared to placebo, though
post-hoc analysis showed statistically significant changes at doses of 40 mg per day at two
weeks after treatment initiation [32]. The subsequent trial demonstrated efficacy of
pimavanserin 40 mg daily, meeting the primary endpoint of improvement in the Scale for
Assessment of Positive Symptoms, as well as secondary endpoints of improvement in
caregiver burden, daytime somnolence and sleep quality [33]. There were no motor side
effects, and the medication was well tolerated with a safety profile similar to placebo. Based
on these trials, the FDA has invited the developer to file for approval of pimavanserin for the
treatment of PD psychosis [34].

Cholinesterase inhibitors such as rivastigmine and donepezil have been considered in the
treatment of chronic, mild to moderate psychotic symptoms in PD. However, large, double-
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blind, placebo-controlled studies with PD psychosis as the primary outcome have not been
performed. Several smaller studies, case series, or open label trials have examined
cholinesterase inhibitors in the treatment of hallucinations and delusions in PD [35-39]. In
other studies, however, these medications have been investigated in the context of treating
PD dementia and cognitive impairment [40-42]. Rivastigmine has been more consistently
efficacious in psychosis [38-41], compared to donepezil [35-37, 42, 43]. Subgroup analyses
of the large double-blind, placebo-controlled trial of rivastigmine in PD dementia revealed
that rivastigmine was mildly more effective in improving PD cognitive scores in
hallucinators but did reduce the hallucinations per se [40, 44].

Most other members of the antipsychotic class should be avoided in the treatment of PD
psychosis due to dopamine blockade. This includes both typical and atypical antipsychotics,
including olanzapine and aripiprazole. Olanzapine has an unacceptable risk of motor side
effects [45-47], and trials with olanzapine led to a black box warning due to its lack of
efficacy and significant effect on worsening motor function. Aripiprazole, a partial
dopamine agonist/antagonist, initially was thought be a candidate for treating PD psychosis
but can worsen parkinsonism [48, 49].

Dementia and cognitive impairment in PD

In addition to psychosis, the spectrum of neuropsychiatric features in PD includes dementia
and mild cognitive impairment. Cognitive impairment is a frequent complication of PD,
with dementia occurring in about 80% after long-term follow-up [50, 51]. The incidence rate
of dementia in PD is four to six times that of control populations, with about 10% of the PD
population developing dementia per year [52]. Mild cognitive impairment (MCI) has
become increasingly recognized in PD as a state in which cognitive deficits occur but are
neither as severe nor as of impairing daily functions as in dementia. MCI occurs in about
20-50% in PD patients and is recognized as a risk factor for the later development of PD
dementia [53]. Cognitive deficits, including MCI, can occur early in PD and prior to
treatment [54], and thus, no longer represent just a late stage phenomenon. In addition to
MCI, other risk factors for PD dementia include advanced age, older age at disease onset
and more severe motor deficits, particularly rigidity, postural instability and gait disturbance
[52]. As discussed above, psychosis and dementia are risk factors for each other [9, 55-57].
Diagnostic criteria for PD dementia by a Movement Disorder Society (MDS) task force
along with operational guidelines, require cognitive impairment in more than one cognitive
domain (attention, executive function, visuospatial function, memory, and language) that is
severe enough to impact daily living [52, 58]. More recently, diagnostic criteria for PD-MCI
have been proposed by a MDS task force [59]. To date, the MDS PD dementia criteria have
not been used in published clinical trials of agents for PD dementia, and use of the MDS
PD-MCI criteria in clinical trials is emerging.

The most common cognitive problems in PD dementia include impaired attention and
concentration, poor executive function and planning, difficulty with multi-tasking or
initiating activity, short-term memory impairment and poor visuospatial function [52].
Similar cognitive domains affecting attention/working memory, executive function,
memory, and visuospatial function can be impaired in PD-MCI [53, 60]. The underlying
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pathophysiology of PD cognitive impairment overlaps with cholinergic deficiency, bearing
some similarity to Alzheimer’s disease (AD) and provide a rationale for treatment with
cholinesterase inhibitors. However, abnormalities in other neurotransmitters such as
dopamine, serotonin, and norepinephrine contribute to PD cognitive dysfunction. Moreover,
the underlying pathologies of PD dementia are heterogeneous [61, 62]. The relationship
between PD dementia and dementia with Lewy bodies (DLB) is also interesting, as one of
the determinants in the criteria refers to the timing of onset of dementia relative to
parkinsonism [63]; for PD dementia, motor symptoms must be present for one year prior to
the onset of dementia. The question remains if whether these two diseases are discrete
entities or rather variations within an overarching spectrum of disease [64].

Treating dementia and cognitive impairment in PD

Treatment of PD dementia is largely based on the cholinergic hypothesis. Unfortunately, the
overall benefits of the currently available cholinesterase medications in PD dementia are
modest in most treatment trials [21, 22]. Cholinestesterase inhibitors are considered first-line
treatment for PD dementia, as they are for AD. While most randomized controlled trials
have shown limited improvements on objective outcomes (e.g., AD Assessment Scale-
cognitive battery, clinician’s impressions, or selected neuropsychological tests), there has
been evidence for improvement in more subjective areas, such as sociability, apathy and
motivation, and behavioral disturbances [65]. Cholinesterase inhibitors are also considered
safe and well tolerated, without the need for specialized monitoring. It is advised to check
blood pressure and cardiac parameters (pulse, electrocardiogram) at time of treatment
initiation since the parasympathomimetic effects of these medications can lead to
bradycardia and syncope. Rivastigmine is the only FDA approved medication for the
treatment of mild to moderate PD dementia. It inhibits both butyrylcholinesterase and
acetylcholinesterase, unlike donepezil, which selectively inhibits acetylcholinesterase, and is
available in two formulations (oral pills or a transdermal patch). There is a lower risk of
gastrointestinal side effects, including nausea, vomiting and weight loss, with the
transdermal patch as compared to oral dosing. Rivastigmine is probably efficacious in
treating PD dementia, though the magnitude of benefit is modest (Level B evidence) [22,
44]. In addition, tremor can be exacerbated in up to 10% of PD dementia patients on
rivastigmine. Starting doses of rivastigmine are 1.5 mg twice daily for the oral formulation,
increasing to a total of 6 mg twice daily. The transdermal formulation starts at 4.6 mg daily
for the first four weeks, then increasing to 9.5 mg daily as tolerated. Donepezil has also been
found to be probably effective, but again the overall benefits are modest and the evidence is
considered insufficient for its use in PD dementia [21, 22]. There have been several
randomized controlled trials with donepezil in PD dementia, mostly small trials but one
large study, but these reveal conflicting results for effectiveness [42, 43, 66, 67]. Dosing for
donepezil starts at 5 mg nightly, increasing to 10 mg nightly after 6 weeks. Higher doses of
the rivastigmine patch (13.3 mg/24 hours) and donepezil 23 mg/day, which have been
studied in AD, have not been investigated in PD. Galantamine, another cholinesterase
inhibitor, is also considered to have insufficient evidence for its use due to available trial
data [68, 69]. Galantamine is dosed at 4 mg twice daily initially, titrating up to a goal of 12
mg twice daily.
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Memantine, an NMDA receptor antagonist, has been investigated in several randomized
controlled trials in PD dementia and also DLB [70-72]. Results, however, have been
conflicting regarding its efficacy. Some studies demonstrated improved clinical global
impressions and speed on attention tasks [70] but others reveal no significant change on
cognitive scores [72]. While there is insufficient evidence for its efficacy in PD dementia, it
is considered safe and does not require specialized monitoring [22]. Memantine can be
initiated at a dose of 5 mg daily, titrating up to a goal dose of 10 mg twice daily as tolerated.
The extended release versions and doses up to 28 mg/day have not been studied in PD.

Treatment intervention studies for mild cognitive deficits, or PD-MCI, are now expanding.
At present, the emphasis has been on symptomatic improvement, though there may also be a
role for disease-modifying strategies to prevent cognitive decline or dementia. The few
studies with cholinesterase inhibitors for cognitive deficits in non-demented PD patients,
one open label study of donepezil for executive dysfunction [73] and a double-blind,
placebo-controlled study with galantamine [74], have yielded mixed results. Other studies of
cholinesterase inhibitors in PD-MCI are currently underway (www.clinicaltrials.gov).

Non-cholinergic medications may be attractive treatment options for mild cognitive deficits
in PD. Rasagiline, a selective, irreversible inhibitor of MAO-B which is also used for
treating PD motor symptoms, has received attention in PD-MCI trials [75]
(www.clinicaltrials.gov). A recent double-blind, placebo-controlled study of rasagiline 1
mg/day in PD patients with cognitive impairment, but not yet fulfilling criteria for dementia,
demonstrated significant improvement in the attention domain with rasagiline, compared to
placebo. There was no significant benefit seen in the cognitive domains of executive
function, memory, visuospatial function or language. Few adverse events were reported, and
no patients discontinued due to adverse events.

Another novel approach to treating cognitive impairment in non-demented PD focuses on
the serotonin and norepinephrine systems. These systems are implicated in arousal,
wakefulness, and mood. Increasing synaptic concentrations of serotonin can increase
dopamine levels, as well as facilitate cholinergic transmission [76]. Atomoxetine, a
serotonin norepinephrine reuptake inhibitor initially approved for treatment of attention
deficit-hyperactivity disorder, is hypothesized to enhance the function of the locus ceruleus,
a major norepinephrine source and promoter of wakefulness. Increased activation of this
structure could have stimulant-like effects, thereby, improving attention and cognitive
performance. Autopsy studies have shown that there is neuronal loss in the locus ceruleus in
the brains of patients with PD dementia [77]. A pilot study of atomoxetine in non-demented
PD patients with executive dysfunction reported clinically significant improvements in 75%
of subjects on doses of 25 to 100 mg daily [78]. Another treatment trial evaluating
atomoxetine for depression in PD found that while the medication was not effective for
mood symptoms, there were significant improvements in global cognition, as measured by
the Mini-Mental State Exam [79]. Side effects in atomoxetine trials included insomnia,
constipation, confusion, and hypomania.

There is growing interest in non-pharmacological treatments for cognitive impairment in PD
[80]. Non-medication based treatments for PD dementia and PD-MCI include cognitive
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training, physical exercise and physical therapy, music and art therapy, and non-invasive
brain stimulation techniques. One theory behind the use of cognitive therapy is the
promotion of cognitive reserve in order to prevent or delay onset of cognitive impairment, as
well as to slow progression once impairment is already present. Cognitive stimulation
therapy is often group-based and consists of structured interventions with trained providers
to improve cognitive performance. Cognitive rehabilitation can also be individualized, with
therapists assisting patients in developing adaptive methods to address their cognitive
deficits. Such strategies can include memory prompts, attentional cues and frequent
reorientation. While there is Level B evidence for the use of these methods in AD [81], only
a few studies in PD have been conducted. These studies vary in their design and
methodologies (e.g., open label pilot studies; small, randomized controlled trials; different
tasks; some computerized) and different cognitive targets (e.g., executive function, attention,
and visuospatial abilities) [82-88] and have yielded mixed results. A recent randomized
controlled trial on cognitive speed of processing training in PD patients using a
commercially-available, self-administered computer program found that although speed of
processing training improved a measure visual attention and visuospatial processing, there
was improvement in the control group as well [89]. More research into this area is needed.

Physical activity and exercise have merit for improving motor symptoms in PD [90, 91], but
supportive evidence for cognitive improvement is presently lacking. It is also theorized that
the effects of combined physical activity and cognitive training therapies may be additive
[92]. Music and art therapies have been shown to improve emotional well-being, quality of
life, and motor function in PD [93], though specific evidence for its usefulness for cognitive
impairment is sparse. Such creative therapies have been hypothesized to stimulate
production of dopamine and serotonin. Physical intervention and exercise studies in PD have
examined the effects of passive cycling, aerobic group exercise, and combined aerobic and
resistance exercises on executive function and attention tests. However, few controlled
studies have been conducted, and there are a number of study design concerns to consider
[94-96]. Results suggest positive effects on cognitive measures in some studies, but further
study is needed.

Non-invasive brain stimulation techniques, including repetitive transcranial magnetic
stimulation (rTMS) and transcranial direct current stimulation (tDCS), are emerging
treatment options for other neuropsychiatric conditions (e.g., mood disorders, migraines,
stroke, and PD). While experimental, several studies have shown short-term improvements
in cognitive function in AD patients when used alone [97] or in combination with cognitive
stimulation therapy [98]. Several studies have examined rTMS and tDCS in PD cognitive
impairment, though there is insufficient evidence to support its use at this point, and
additional study is needed [99, 100].

Treatments

»  Pharmacologic treatments

®) Atypical Antipsychotics
B Clozapine
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— Sandard dosage: Typically 6.25-50

mg/day for PD psychosis

—  Contraindications:
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depressants
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reuptake
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(SSRIs)
may
increase
serum
concentrati
ons of
clozapine.

Main side effects: Significant risk of
potentially life-threatening
agraunylocytosis (0.38% risk).
Tachycardia (25%), drowsiness
(39-46%), dizziness (19-27%),
insomnia (2-20%), sialorrhea
(31-48%), weight gain (4-31%),
constipation (14-25%).

Soecial points: Clozapine is only
available through a restricted
program requiring enroliment of
prescribers, patients and pharmacies
to the Clozapine Registry.

Cost/cost effectiveness: About $130
for 25 mg (100 tablets), $150 for 50
mg (100 tablets)

Sandard dosage: Typically 12.5-150
mg/day for PD psychosis

Contraindications:

O Black-box
warning:
Elderly
patients
with
dementia-
related
psychosis
treated with
antipsychot
ics are at an
increased
risk of
death
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Rivastigmine
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compared
to placebo.

@) Also use
with
caution in
patients
with
history of
seizures,
hepatic
impairment
, and
cardiovascu
lar disease.

Main drug interactions: Avoid
combination with other QTc-
prolonging agents, anticholinergics
(quetiapine can enhance
anticholinergic effects), and other
CNS depressants including opioids
and benzodiazepines.

Main side effects: Somnolence
(18-57%), headache (7-21%),
dizziness (1-18%), extrapyramidal
symptoms (1-13%), increased
cholesterol (7-18%), hyperglycemia
(2-12%), xerostomia (9-44%),
weight gain (3-23%), increased
appetite (2-12%), constipation
(6-11%)

Special points:

Cost/cost effectiveness: About $65
for 25 mg (30 tablets), $100 for 100
mg (30 tablets)

Sandard dosage: 1.50-6 mg orally
twice daily or 4.6-9.5 mg
transdermally daily for PD dementia

Contraindications: Use with caution
in patients with history of seizures,

Curr Treat Options Neurol. Author manuscript; available in PMC 2015 March 01.
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COPD or asthma, and peptic ulcer
disease (may increase gastric acid
secretion).

Main drug interactions: May
exaggerate neuromuscular blockage
effects of depolarizing
neuromuscular-blocking agents, such
as succinylcholine. May also
enhance the bradycardic effect of
beta-blockers.

Main side effects: Dizziness
(1-21%), headache (3-17%), nausea
(5-47%), anorexia (3-17%), tremor/
parkinsonism (2-3%), application
site reactions for transdermal form
(<1-6%)

Cost/cost effectiveness: About $240
for 1.5 mg (60 tablets) and $224 for
4.6 mg (30 patches)

Sandard dosage: 5-10 mg daily

Contraindications: Use in caution in
patients with history of sick-sinus
syndrome, bradycardia or conduction
abnormalities, syncopal episodes
have been reported with donepezil.
Cholinesterase inhibitors may have
vagotonic effects.

Main drug interactions: May
exaggerate neuromuscular blockage
effects of depolarizing
neuromuscular-blocking agents, such
as succinylcholine. May also
enhance the bradycardic effect of
beta-blockers.

Main side effects: Insomnia (2-14%),
nausea (3-19%), diarrhea (5-15%)

Soecial points: Patients weighing
less than 55 kg may experience more
Gl side effects. If patients have

Curr Treat Options Neurol. Author manuscript; available in PMC 2015 March 01.
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insomnia, consider administration in
the morning.

Cost/cost effectiveness: About $210
for 5 mg or 10 mg (30 tablets)

Sandard dosage: 4-24 mg/day

Contraindications: Use in caution in
patients with history of sick-sinus
syndrome, bradycardia or conduction
abnormalities. Cholinesterase
inhibitors may have vagotonic
effects.

Main drug interactions. May
exaggerate neuromuscular blockage
effects of depolarizing
neuromuscular-blocking agents, such
as succinylcholine. May also
enhance the bradycardic effect of
beta-blockers.

Main side effects: Nausea (13-24%),
vomiting (6-13%), diarrhea (6-12%)

Soecial points: Available as
immediate release and extended
release tablets, as well as a solution

Cost/cost effectiveness: About $190
for 4 mg, 8 mg or 12 mg (60 tablets),
$190 for 8 mg, 16 mg or 24 mg
extended release, $270 for 4 mg/ml
solution (100 mL)

Sandard dosage: 5-20 mg/day

Contraindications: Use with caution
in patients with cardiovascular
disease, there was an increased
incidence of cardiac failure,
bradycardia and hypertension
(compared with placebo) in clinical
trials.

Curr Treat Options Neurol. Author manuscript; available in PMC 2015 March 01.
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— Main drug interactions: Carbonic
anhydrase inhibitors and sodium
bicarbonate may decrease excretion
of memantine. Trimethoprim may
enhance adverse/toxic effects of
memantine, specifically the risk of
myoclonus and/or delirium may be
increased.

— Main side effects: Hypertension
(4%), dizziness (5-7%), confusion
(6%), headache (6%)

—  Special points: Periodic ophthalmic
exams during use are recommended,
as worsening of corneal conditions
was observed during trials.

- Cost/cost effectiveness: About $190
for 5 mg or 10 mg (60 tablets)

Emerging therapies
O 5-HT2a Inverse Agonist

| Pimavanserin - not yet available on the market, but
doses of 40 mg daily found to be effective in Phase IlI
trial.

O MAO-B Inhibitor
| Rasagiline
— Sandard dosage: 0.5-1 mg/day

—  Contraindications: Concomitant use
of cyclobenzaprine,
dextromethorphan, methadone,
propxyphene, St John’s wort,
tramadol, meperidine or MAO-Is
(other than selective MAO-B
inhibitors)

— Maindrug interactions: Use of
rasagiline with TCAs, SNRIs and
SSRIs has been associated with rare
occurrence of serotonin syndrome
and should generally be avoided.
Also avoid use in combination with
ciprofloxacin and other CYP1A2

Curr Treat Options Neurol. Author manuscript; available in PMC 2015 March 01.
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inhibitors, which may increase
rasagiline concentrations.

Main side effects: Orthostatic
hypotension (6-13% as adjunct
therapy), dyskinesia (18% as adjunct
therapy), headache (14%), nausea
(10-12% as adjunct therapy)

Soecial points: When added to
existing levodopa therapy, a dose
reduction of levodopa may be
required to avoid exacerbation of
dyskinesias. Patients should have
regular and frequent skin
examinations while on treatment, as
there are reports of melanoma risk.

Cost/cost effectiveness: About $330
for 0.5 mg or 1 mg (30 tablets)

O Selective norepinephrine reuptake inhibitor

Atomoxetine

Sandard dosage: 25-100 mg/day

Contraindications: Concomitant use
of MAO-Is, narrow-angle glaucoma,
current or past history of
pheochromocytoma, severe cardiac
or vascular disorders that would be
expected to deteriorate with
increases in blood pressure or heart
rate.

Main drug interactions. May
enhance tachycardic effects of beta2-
agonists and sympathomimetics.
MAO-Is may enhance the neurotoxic
effects of atomoxetine and should
definitely be avoided.

Main side effects: Headache
(2-19%), insomnia (2-15%),
somnolence (4-11%), xerostomia
(21%), nausea (7-21%), abdominal
pain (7-18%), decreased appetite
(11-16%), vomiting 3-11%).

Curr Treat Options Neurol. Author manuscript; available in PMC 2015 March 01.
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—  Special points. New or worsening
symptoms of hostility or aggressive
behaviors have been associated with
atomoxetine, particularly with
initation of therapy

- Cost/cost effectiveness: About $150
for 10 mg or 25 mg (30 tablets), or
$170 for 40 mg (30 tablets)
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Figure 1. Neurochemical substrates in psychosis and cognitive impairment in PD
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Phenomenology and examples of PD psychosis and cognitive deficits

Table 1

Psychosis

Ilusions

Misperceiving or misinterpreting an object really
present

Mistaking a lamp-post for a person or a chair for a
dog

Presence hallucinations

Feeling that someone or a shadow is close by

Passage hallucinations

Experiencing fleeting images in the visual periphery

Simple hallucinations

Seeing flashes of light, colors, lines, patterns

Complex hallucinations

Seeing formed images of people (little children at
play; distorted figures; deceased relatives), animals
(small furry animals running around), objects

Hearing music and voices

Multi-modal hallucinations

Having hallucinations in more than modality: visual,
auditory, tactile, and/or olfactory; most common
visual plus auditory modalities

Delusions

Having false beliefs; for example, that someone is
unfaithful or may harm them (infidelity, paranoia)

Misidentification syndromes

Capgras syndrome: Thinking that one’s spouse is an
imposter

Fregoli syndrome: Thinking that familiar people are
disguised as strangers

Cognitive impairment

Attention and working
memory

Trouble concentrating or focusing

Difficulty keeping track of information in one’s mind

Executive function

Problems with planning, organizing, or initiating
activities

Difficulty with “multi-tasking”

Trouble stopping and starting tasks

Memory Problems with learning new tasks or recalling facts
or events
Difficulty performing learned tasks like riding a
bicycle planning, organizing, or initiating activities
Language Difficulty finding words or naming

Reduced fluency of speech

Visuospatial function

Impaired sense of direction
Getting lost or “turned around”

Difficulty drawing objects
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