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arkinson’s disease (PD) is a progressive, neurodegenerative movement disorder and the second most common neurodegenerative

disorder in the United States after Alzheimer’s disease. While PD is perhaps best characterized by its motor symptoms, non-motor

symptoms such as mood and psychotic symptoms can also cause significant changes in patients’ emotional wellbeing and affect
their and their caregivers’ quality of life. Depression and psychosis are common in the PD population and should be screened for, diagnosed
and managed. Firstly, a comprehensive, differential diagnostic evaluation should be done to rule out alternative diagnoses and aetiologies.
For depression in PD, cognitive behavioral therapy (CBT) is often a first-line treatment due to its efficacy and minimal side-effect profile. If
CBT is inadequate, antidepressants such as selective serotonin reuptake inhibitors should be initiated. Electroconvulsive therapy should also
be considered as safe and effective for treating depression in PD. For psychosis in Parkinson’s disease (PDP), pimavanserin is the first-line
pharmacological treatment. While more robust randomized clinical trials are necessary to further investigate alternative treatments, and the
definition of and criteria for PDP must be better elucidated, clinicians should employ current strategies to diagnose and manage non-motor
symptoms and ensure holistic care for patients with PD.
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Parkinson’s disease (PD) is a progressive, neurodegenerative movement disorder and the second
most common neurodegenerative disorder in the United States.” In 2020, approximately 930,000
people in the United States aged 45 years and older developed the disease, and this number
is expected to rise to 1,238,000 by 2030.2 The typical age of onset is around 60 years, and the
prevalence increases with age.** PD results from progressive dopaminergic neuronal degeneration
within the substantia nigra of the basal ganglia and the locus coeruleus. The resulting dopamine
deficiency at striatum receptors interrupts signal transmission to the thalamus and motor cortex
of the brain, causing the motor symptoms of PD.®

PD is perhaps best characterized by its motor symptoms. Parkinsonism is a core feature of PD and
includes the triad of bradykinesia, resting tremor and rigidity, which reflects extrapyramidal system
impairment. Patients often experience postural instability and shuffling gait characterized by quick
and short steps and difficulty turning, making patients prone to falls.¢ Patients can also display
hypomimia, often described as ‘masked faces'”

PD gravely impacts the quality of life of both patients and their caregivers. However, it is not just
motor symptoms that have a profound effect on patients; non-motor symptoms, such as mood
and psychotic symptoms, can also cause significant changes in patients’ emotional wellbeing
and affect their and their caregiver’s quality of life.®* Nevertheless, due in part to both clinicians’
focus on motor symptoms and patients’ hesitance to report psychiatric symptoms, these
symptoms are unfortunately frequently left unrecognized by clinicians, with neurologists failing
to identify depression, anxiety and fatigue in at least 50% of consultations.? This paper reviews
existing literature and discusses current and emerging diagnosis and management strategies for
depression and psychosis in PD. This should empower clinicians to detect these disorders early and
effectively manage their patients’ treatment, so that people with PD can receive comprehensive
and holistic care, and their quality of life can improve.

Depression in Parkinson’s disease

Although PD is often characterized by its motor symptoms, depression may significantly impact the
quality of life of many patients with PD. Up to 35% of patients present with depression symptoms,
and major depressive disorder (MDD) affects approximately 17% of patients with PD.? While the
neurochemical origins of depression in PD are unclear, the increased prevalence of depression
in patients with PD may be due to the loss of dopaminergic, serotonergic and noradrenergic
innervations in the limbic system and locus coeruleus, based on functional neuroimaging studies.s*
The prevailing model explains that degeneration of mesocortical and mesolimbic dopaminergic
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neurons leads to orbitofrontal dysfunction, disrupting serotonergic
neurons in the dorsal raphe nucleus and leading to dysfunction of the
orbitofrontal-basal ganglia-thalamic circuits implicated in depression.™
In patients with PD, depression and dementia, functional neuroimaging
studies have demonstrated more prominent cortical cholinergic
denervation as well.”

Risk factors for depression in patients with PD include the onset of
motor deficits prior to 40 years of age, increased imbalance and rigidity,
cognitive impairment, chronic medical conditions, personal and/or
family history of psychiatric illness and female sex.™ It is also important
to consider risk factors for depression in the general geriatric population,
which include bereavement, social isolation, low education level and
caregiver burden.™ Depression in PD has a significant negative impact
on patients’ physical and psychological quality of life, and the sequelae
of depression in PD includes rapid progression of motor symptoms,
accelerating cognitive decline and higher rates of disability.” Depression
in patients with PD also directly correlates with high distress scores.®
However, the duration and stage of PD does not seem to be significantly
associated with depression or any domain of quality of life, whether
psychological, environmental, physical or social.™

Diagnosing and screening for depression in
Parkinson’s disease

A diagnosis of MDD against a background of PD requires, according to
the Diagnostic and Statistical Manual of Mental Disorders, 5th edition
(DSM-V), that patients have five or more of the following symptoms for
at least 2 weeks, with at least one being depressed mood or anhedonia:
depressed mood for most of the day, almost every day; sleep disturbance;
anhedonia; feelings of worthlessness or excessive guilt; fatigue or loss
of energy; decreased concentration; psychomotor changes (usually
slowing, but may also be agitation); appetite changes; and/or suicidal
ideation.™ As the natural progression of PD can also present these
symptoms, it is sometimes challenging to distinguish whether a PD
patient is depressed.™

Depressive symptoms can occur at any point during the course of PD,
from the ‘pre-motor’ stage to advanced stages. A diagnosis of MDD
precedes a PD diagnosis in approximately 30% of patients and a history
of depression is two times more likely in the pre-motor years preceding
PD diagnosis than it is after diagnosis.2™

There are several ways to screen for depression in patients with
PD. One test is the Geriatric Depression Scale (GDS-15), which is a
15 question self-rated questionnaire. It is a sensitive tool, and scores
correlate well with the International Classification of Diseases, 10th
Revision (ICD-10) diagnosis of depression by clinicians (p=0.00).™ In
contrast to the GDS-15, the Montgomery-Asberg Depression Rating
Scale (MADRS) is rated by clinicians.” The Hamilton Depression
Rating Scale (HAMD-17) and Beck Depression Inventory (BDI) are also
used, although the latter is based on the DSM, 3rd Edition (DSM-III)
criteria instead of the latest DSM-V criteria.” Due to this variety in
depression scales, the Movement Disorder Society (MDS) released
recommendations for screening for depression in PD. Firstly, it states
that observer-rated scales are preferred and that, for screening
purposes, the HAMD-17, BDI, Hospital Anxiety and Depression Scale
(HADS), MADRS and GDS-15 are valid. To assess severity of depressive
symptoms, the HAMD-17, MADRS, BDI and the Zung Self-rating
Depression Scale (SDS) are recommended. To account for confounding
factors, the Unified Parkinson’s Disease Rating Scale or other scales
to assess motor symptom severity should also be used.™

Differential diagnoses of depression in
Parkinson’s disease

Before diagnosing depression in PD, it is crucial to rule out other diagnoses
and aetiologies that can present similarly so that appropriate treatment is
offered. Familiarity with DSM-V criteria for relevant psychiatric disorders
(such as anxiety and bipolar disorder) can aid in this task. Considering the
older mean age of patients with PD, it is especially important to rule out
mild cognitive impairment and dementia. For similar reasons, depression
in PD should also be differentiated from bereavement or healthy grief
reactions. Causes of secondary depression should also be elucidated
through thorough laboratory and urine testing, review of systems and
clinical history. Common causes/contributors include thyroid disorders,
vascular disease (including stroke), malignancy, infection, chronic painand
sleep disorders.” Medication and substance-induced depression should
also be excluded. An unusual differential diagnosis that is important to
carefully consider is the pseudobulbar effect. The phenomenon has a
prevalence of 3.6-42.5% in patients with PD, and is characterized by
episodes of unprovoked crying, or rarely laughing, that are unrelated to
mood. In patients with PD, pathological crying is observed more often
than pathological laughter. These symptoms may be misidentified as
being mood driven, leading to a misdiagnosis of depression.?

Treatment approaches for depression in
Parkinson’s disease

First-line treatment for depression in PD is usually non-pharmacologic,
since many interventions are as effective as medication and do not
contribute to polypharmacy in the elderly population.’ Additionally,
due to the lack of large, randomized, placebo-controlled antidepressant
trials in patients with PD, there is a lack of consensus regarding specific
treatment response and pharmacotherapeutic treatment guidelines.™
As a result, management of depression in PD is largely a joint decision-
making process involving the clinician’s evaluation of the patient and the
patient’s own preferences.

Despite this lack of consensus, cognitive behavioral therapy (CBT) has
the most evidence supporting its efficacy in depression in PD. CBT is the
most studied therapy for depression and consists of several steps.? First,
the therapist aids the patient in identifying irrational cognitive patterns
based on distorted thinking. Second, discordant emotions associated with
these thoughts are identified. Third, the therapist and patient restructure
thoughts, leading to positive emaotional changes.?” A study by Dobkin et
al. (n=80) is the largest randomized controlled trial comparing symptom
severity in patients with PD with a DSM-IV diagnosis of either primary
major depression, dysthymia or depression otherwise unspecified, who
either received or did not receive CBT.2 The results showed that patients
receiving CBT had significantly improved depression, quality of life and
coping scores at 10 weeks post-treatment compared with patients
who did not receive CBT. The sessions emphasized more behavioural
activation and anxiety management than is typical in CBT sessions, and
caregivers were also given training to encourage thought reframing
when patients were out of session. All patients continued their PD
medication regimen. Despite the aforementioned benefits, CBT did not
have a significant effect on sleep, social support or caregiver burden, and
the impact of CBT on coping and perceptions of physical disability were
not significant after controlling for multiple comparisons.? Longer-term
benefits of CBT have not yet been systematically studied and may be
important due to progressive neurodegeneration in PD."

If CBT fails to ameliorate symptoms, medication should be considered

(Table 7). Antidepressants have a moderate effect on symptom
management, although this effect depends on medication class and
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Table 1: Drugs for depression in Parkinson’s disease

Drug Study references

SSRIs 23,98
SNRIs 24

TCAs 26,27
Dopamine agonists 31,32,34
Omega-3 fatty acids 35

SNRI = serotonin-norepinephrine reuptake inhibitor; SSRI = selective serotonin
reuptake inhibitor, TCA = tricyclic antidepressant

is sometimes insignificant.* Bomasang-Layno et al. conducted a
meta-analysis of randomized controlled trials and found that of all
antidepressants, only selective serotonin reuptake inhibitors (SSRIs) had
a statistically significant effect size on depression scores in patients
with PD and MDD, dysthymia or depression otherwise unspecified.”
Some studies showed that sertraline, citalopram and paroxetine may
lower depression scores when compared with placebo; and venlafaxine,
a serotonin-norepinephrine reuptake inhibitor (SNRI), also may have
such an effect.»# While tricyclic antidepressants (TCAs) demonstrated
a quicker response and larger effect size on depression in some studies,
SSRIs are preferred, as TCAs have significant side effects, including
cognitive impairment, autonomic instability, corrected QT interval (QTc)
prolongation and risk of overdose.># Additionally, while some studies
have shown insignificant differences in depression scores with SSRIS
compared with placebo, dopamine release from the anticipation of
benefit can result in a robust placebo response.? The side-effect profile
of these drugs is minimal, and if pharmacologic treatment is being
pursued, SSRIs should be offered first.®

Dopamine agonists might also provide symptom relief for patients.
Barone et al. conducted a randomized, double-blind placebo-controlled
trial (N=296) and found that in patients with PD who had high self-rated
depression severity scores, pramipexole (0.125-1.0 mg three times daily)
significantly improved depression scores compared with placebo. Around
80% of the drug's total impact on depression scores was predominantly
mediated by direct antidepressant effect, while 20% was attributed to
improvement in motor symptoms.® Another study by Barone et al. was a
multicentre, parallel-group, randomized non-placebo-controlled study of
67 patients with PD and MDD. They compared depression scores before
and after receiving pramipexole (1.5-4.5 mg/day) or sertraline (50 mg/
day) for 12 weeks. While depression scores improved in both groups, the
proportion of patients who recovered from MDD was significantly higher
in the group taking pramipexole than taking sertraline.® In addition, Jiang
et al. conducted a meta-analysis of 18 randomized controlled trials that
showed that pramipexole (0.25-4.5 mg/day) significantly decreased SDS
and/or HAMD-17 scores compared with the control group.® More research
is needed before pramipexole can be routinely recommended %23

Additionally,omega-3 fatty acids may help improve depression symptoms.
Da Silva et al. conducted a randomized, double-blind placebo-controlled
study (n=29) and found that patients with PD and MDD who took four
capsules (each containing 180 mg of eicosapentaenoic acid and 120 mg
of docosahexaenoic acid and tocopherol) of omega-3 fatty acid daily for
3 months with or without concurrent antidepressants had significantly
improved scores in two out of three depression scales, compared
with those who took placebo.*® Omega-3 fatty acid supplements may
therefore be a benign supplement to other treatment approaches for
patients with depression and PD, especially given their favourable side-
effect profile and affordability.*
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Apart from CBT and pharmacologic treatment options, other non-
pharmacologic treatments are also being explored. One of these is
aerobic exercise/resistance training, which may improve mood in
patients with PD, and is often suggested as a complementary therapy
to dopamine agonists and antidepressants.®*“ Wu et al. systematically
reviewed randomized controlled trials or quasi-experimental designs
(n=342) and found that in patients with PD, aerobic training (stretching-
strengthening, walking and/or stepping for 45-60 minutes, 2-3 times a
week for over 8 weeks) significantly improved depression and quality of
life scores the most compared to other types of physical activity.* While
the reasons for this are unclear, murine models suggest that exercise
may improve depression symptoms by upregulating brain-derived
neurotrophic factor (BDNF).“ However, patients who have advanced
motor symptoms may be physically limited by this approach.

Another therapy being explored is repetitive transcranial magnetic
stimulation (rTMS). While more robust studies are necessary, some
randomized controlled trials have shown significant improvement in
depression symptoms with rTMS compared with sham rTMS.“2* Makkos
et al. conducted a randomized, double-blind placebo-controlled study
(n=46) in which rTMS was applied bilaterally over the motor cortex (M1)
of the brain.® Patients with PD who received rTMS had a statistically
significant improvement in depression scores and health-related quality
of life, in addition to motor function. This improvement did not occur
in the group treated with sham rTMS. Despite the results of this study,
other randomized controlled trials have not demonstrated a significant
difference between rTMS and sham TMS.#4

Electroconvulsive therapy (ECT) may be considered if other approaches
have failed, or if the situation is urgent (patient is actively suicidal) and
there is no time for antidepressants to take effect.* Although the efficacy
of ECT in depressed patients without PD has been well established, no
randomized controlled trials have demonstrated the benefit of ECT in
depressed patients with PD.# Still, studies suggest that ECT may ameliorate
depression symptoms and also improve motor symptoms. Takamiya et
al. conducted a meta-analysis (n=129) that showed that ECT significantly
improved depressive and motor symptoms in patients with PD. They
also demonstrated that ECT did not decrease cognitive functioning, and
decreased the ‘wearing-off’ phenomenon associated with levodopa.®
Borisovskaya et al. also conducted a meta-analysis of 116 case reports,
which supported Takamiya's findings.* Despite the conclusions from
these studies, ECT is not readily given as treatment, seemingly due to
stigma, patient hesitancy and the transient confusion and delirium that
occur in up to 33% of patients with PD who undergo ECT.“#

While there are no controlled trials studying its efficacy specifically in
patients with PD and depression, vagus nerve stimulation (VNS) has
been suggested as a possible approach for any patients with treatment-
refractory depression.® Mondal et al. conducted a randomized,
double-blind, sham-controlled trial (n=33) and found that PD patients
who received six two-minute stimulations of the VNS device daily had
significant improvements in walking speed, stance time and step length
compared to sham.s" Although this suggests that VNS is well tolerated in
PD patients and may reduce motor symptoms, more research into the
effect of VNS specifically in patients with PD and depression needs to be
conducted before VNS can be recommended as a treatment.s

Deep brain stimulation also holds promise and may be able to be used as
a last-resort treatment. It is commonly used to improve motor symptoms
in patients with PD who no longer improve with medication, but studies
suggest it can improve depression symptoms as well.®% This effect is
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Table 2: Representative symptoms in Parkinson’s disease psychosis

Hallucination type Description

Visual Simple: flashes of light, blurry colours
Complex: hallucinations of animals, objects, people in the home

Minor Sensation of the presence of creatures and people who are not present in reality
Passage hallucinations: brief peripheral visualizations

Auditory Non-imperative, non-paranoid and/or incomprehensible human voices

Tactile Sensation of insects crawling under skin

Olfactory Odours unrelated to an actual source

greater when the globus pallidus internus is stimulated, and the intensity
of improvement is directly proportional to both duration and severity
of PD before deep brain stimulation. In these patients with advanced
disease, scores evaluating both motor and non-motor symptoms in PD
patients improved regardless of whether the globus pallidus internus or
subthalamic nucleus was stimulated.®

As for future therapies, murine models and case reports suggest
istradefylline, ketamine, BDNF, pioglitazone and melatonin are promising
adjuvant treatments.*>* More robust research is needed before they can
be recommended as therapies.

Parkinson’s disease psychosis

Psychosisisimportant to recognize in patients with PD, and approximately
60% of patients will develop symptoms within 12 years of PD onset.”
PD psychosis (PDP) has a significant and negative impact on quality of
life. Psychotic symptoms independently predict increased mortality and
nursing home placement in PD.© While dopaminergic medications for
PD motor symptoms may contribute to PDP, their role in developing the
disorder is hypothesized to be minimal.©¢" Instead, PDP seems to be a
progression of the neurochemistry underlying PD, as PDP is associated
with Lewy body pathology, monoaminergic neurotransmitter imbalances
(particularly serotonin) and visuospatial processing deficits.©2 The
inferolateral temporal lobe has been implicated in visual hallucinations,
and studies show higher densities of Lewy bodies in the amygdala and
parahippocampus in patients with PD with psychosis versus without.s
Increased levels of serpin-A5 in the locus coeruleus, substantia nigra
and primary motor cortex, as well as reduced trypsin-2 expression in the
anterior cingulate cortex, could also be linked to PDP, but further studies
to clarify this are warranted.©

Manifestations of PDP vary among patients, and symptoms tend to
increase in severity as PD progresses.© However, usually, psychosis
initially presents with visual illusions and progresses to visual
hallucinations with insight, visual hallucinations without insight and, lastly,
delusions. Visual illusions impact 17-72% of patients with PD, and there
is up to a 50% lifetime risk of developing visual hallucinations.” Simple
visual hallucinations may consist of flashes of light and blurry colours.
In contrast, complex hallucinations often consist of images of people,
animals or objects.¢¢ They can last seconds to minutes and are more
common as PD progresses.« Most frequently, they occur when lighting is
poor, such as when waking up in the morning, or in the evening.« Table 2
summarizes these hallucination types.

Auditory hallucinations, tactile hallucinations, and delusions are less
common than visual hallucinations. If they do occur, they are associated
with older age and occur together with visual hallucinations. Auditory

hallucinations in this population usually consist of hearing human voices,
and tactile hallucinations typically involve a sensation of insects crawling
in/on the patient's skin. Apart from visual hallucinations, patients
can also experience minor hallucinations. One type involves sensing
the presence of another person. This is most likely to occur indoors
and upon awakening. Another type of minor hallucinations is passage
hallucinations, which are brief peripheral hallucinations that are also
more likely to occur indoors and when waking up. They are visual illusions
defined as misperceptions of real external stimuli and can precede
development of motor symptoms or complex visual hallucinations.s

There are some risk factors for developing PDP,. though they depend on
the symptom(s) the patients manifest. For example, comorbid dementia
and cognitive impairment increase the odds that a patient will develop
hallucinations. In fact, patients with PD and dementia are six times
more likely than those without dementia to develop hallucinations.’
Additionally, patients in nursing homes are at increased risk of developing
paranoia than patients not in nursing homes. Lastly, sleep disorders
seem to be a risk factor for PDP. Pappert et al. identified 82% of patients
with PDP as having a sleep disorder.” Interestingly, daytime somnolence
seems to predict the development of visual hallucinations.”

Diagnosis of Parkinson’s disease psychosis
Diagnosing PDP is not straightforward and is ultimately a clinical task.
To aid clinicians, the MDS in 2008 recommended using a combination of
different scales for diagnosis: the Neuropsychiatric Inventory, the Brief
Psychiatric Rating Scale, the Positive and Negative Syndrome Scale,
and the Schedule for Assessment of Positive Symptoms.”> Another
set of criteria is the National Institutes of Neurological Disorders and
Stroke-National Institute of Mental Health (NINDS-NIMH) criteria. To be
diagnosed by these criteria, patients must present with at least one of the
following symptoms: illusions, a false sense of presence, hallucinations
or delusions that are recurrent or continuous for at least 1 month after
being diagnosed with PD according to the UK Brain Bank criteria for PD.”
These criteria do not measure psychosis severity, and a rating scale must
be employed to do so. The MDS has since stated that current scales are
insufficient to be considered definitive rating tools and has endorsed
development of a new scale to assess PDP”

Differential diagnosis of Parkinson’s disease
psychosis

To refine the diagnosis of PDP, care must be taken to exclude diagnoses
that may present similarly to PDP. This can be done with a thorough
history and review of systems. Some of the most important diagnoses to
consider are neurodegenerative diseases. Perhaps the most important of
these is Lewy body dementia (LBD), since it also can present with motor
and psychotic symptoms. In contrast to PDP, psychotic symptoms in LBD
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Table 3: Drugs for Parkinson’s disease psychosis

Drug Dosage

Pimavanserin 34 mg once daily

Oedema, nausea/vomiting, weight gain, confusion, corrected QT interval prolongation

Potential side effects

Clozapine 6.25-50 mg once daily

Agranulocytosis, weight gain, tachycardia, xerostomia, nausea/vomiting

Quetiapine 12.5-150 mg once daily

Weight gain, sedation, dizziness, orthostatic hypotension

are often the presenting manifestation of the disease. LBD is also more
likely to present with visual hallucinations and delusions than PD with or
without dementia, and psychotic symptoms instead of motor symptoms
predominate.” In PDP, the presence of hallucinations is associated with
increased severity of motor symptoms.”

Other neurodegenerative diseases that should be considered are
Alzheimer’s disease, vascular dementia, frontotemporal dementia (FTD)
and Creutzfeldt-Jakob disease (CID). These pathologies are more likely to
present with delusions and, in FTD, negative psychotic features such as
flat or blunted effect, apathy, poverty of speech and anhedonia are most
common. In contrast, hallucinations are more common in PDP than in
Alzheimer’s dementia, vascular dementia, FTD or CJD.”®

Delirium with psychotic features is important to rule out and treat
accordingly once the underlying cause is elucidated. The prevalence
of delirium in patients with PD ranges from 8% to 24%, and a recent
study by Lubomski et al. showed that patients with PD had a five-times
higher risk of developing delirium than healthy controls.”s In contrast
to psychosis in delirium, PDP is insidious in onset. Patients have clear
consciousness and subtle cognitive defects. In addition, patients with
PDP usually do not have acute comorbidities, and key symptoms are
usually hallucinations, delusions, thought insertion (belief that one's
thoughts are someone else’s), broadcast hallucinations (belief that one’s
thoughts can be heard by others), passivity phenomena (belief that one’s
thoughts and/or actions are controlled by others) and phantom boarder
(belief that an uninvited person is living in one’s home) as opposed to
inattention, thought disorganization, and day/night reversal in delirium.”

Encephalitis, autoimmune or otherwise, can also present with psychotic
symptoms, although thisis rare. It is typically associated with disturbances
of consciousness, speech dysfunction, seizures and/or autonomic
dysfunction. These symptoms are unusual in PDP, but cerebrospinal fluid
analysis can be done to rule out encephalitis.”

A familiarity with the DSM-V criteria of relevant psychiatric disorders
like MDD with psychotic features and bipolar disorder with psychosis is
also important, as these can look like PDP and treatment approaches
differ.¢ Additionally, a urine drug screen should be performed to rule out
substance-induced psychosis. These substances include amphetamines,
ketamine, phencyclidine and marijuana, among others. Lastly, because
medications used to ameliorate PD motor symptoms (i.e. levodopa/
carbidopa, pramipexole) increase dopaminergic neuro-transmission, higher
doses may cause or contribute to psychotic symptoms in some patients.”

Treatment approaches for Parkinson’s disease
psychosis

After the above aetiologies are excluded, the first step should
be to determine whether the patient’'s symptoms are induced by
dopaminergic or other medications by attempting to decrease the doses
of those medications. A proposed removal sequence would start with
anticholinergics, amantadine and dopamine agonists first, followed
by monoamine oxidase inhibitors and catechol-O-methyl transferase
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inhibitors. Because PD motor symptoms often increase after these
changes, adjusting the dosage of levodopa may be recommended. If
psychotic symptoms persist, reducing the dosage of levodopa can be
considered, but this may result in an unacceptable increase in motor
symptoms.® Non-PD medications that can cause psychosis, such
as steroids, should also be eliminated from the patient’s medication
regimen, if possible.®

If adjusting PD medications is unsuccessful, non-pharmacologic
therapies should be considered next.®® Ensuring patients adhere to a
circadian rhythm and reassuring patients that their hallucinations are not
real are important measures. Improving lighting to decrease hallucination
incidence and other environmental modifications may also help.5'#

If these measures do not provide adequate relief, pharmacologic
approaches should be considered (Table 3). Pimavanserin, approved
by the US Food and Drugs Administration (FDA) in 2016, is the first-
line drug for treatment of PDP# It is a selective 5-HT2A inverse agonist
and is administered at 34 mg a day with or without food and without
titration.® Pimavanserin has been demonstrated to be effective in many
studies.® ® Cummings et al. conducted a randomized, double-blinded,
placebo-controlled phase il trial (n=199) and showed that pimavanserin
resulted in a statistically significant improvement in scores for positive
psychotic symptoms, with no significant motor symptom worsening.*
Tampi et al. reviewed this and one other randomized, placebo-controlled
double-blinded study and showed that 80.5% of individuals treated with
pimavanserin experienced at least some improvement in symptoms
compared with 58.1% of individuals who received a placebo (n=259).%
Despite demonstrated efficacy, the drug's high cost serves as a barrier
to many patients.©s Additionally, pimavanserin should be avoided
in patients with severe cardiac and/or hepatic or renal impairment
(creatinine clearance <30 mL/min), as it is metabolized by CYP3A4 and
CYP3A5 and may result in QTc prolongation.® It should also be used
cautiously in patients with dementia, since morbidity and mortality risk
is increased.®## Despite these cautions, it is worth noting though that,
in 2018, the FDA stated that benefits of pimavanserin outweigh the risks,
and it should be thoughtfully considered.®

If pimavanserin fails or is contraindicated, clozapine, an atypical
antipsychotic, should be considered. Recommended dosing is
6.25-50 mg per day, and it has shown efficacy at these dosages in
treating PDP™" While less expensive than pimavanserin, it presents
with a risk of agranulocytosis, so regular monitoring absolute neutrophil
counts is necessary.” Due to this risk, many clinicians instead opt for
quetiapine. Despite its use, research has shown that the efficacy
in this patient population is questionable. Rabey et al. conducted a
randomized, double-blind placebo-controlled study (n=58) and showed
that quetiapine (mean dose 119.2 + 56.4 mg) was not associated with
a significant difference in scores for positive psychotic symptoms in
patients with PDP Desmarais et al. systematically reviewed randomized
placebo-controlled trials (n=241) and showed that quetiapine (mean
dose 103.0 mg) did not significantly improve psychotic symptom scores
in patients with PDP* Non-placebo-controlled trials by Morgante et al.
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and Merims et al. have shown that quetiapine has less or the same effect

as clozapine when treating PDP%%

conclusion

It is well understood that the motor symptoms of PD have a profoundly
negative impact on patients’ quality of life. Non-motor and behavioural

of consensus about how to treat these disorders, non-pharmacologic

measures should be attempted first. For depression in PD, CBT is often
a first-line treatment, given its demonstrated efficacy and minimal side
effects. If CBT is inadequate, antidepressants such as the SSRIs should

symptoms can also devastate the lives of these patients and cause

severe stress for caregivers. However, they may be underrecognized
and untreated by clinicians.” Depression and psychosis are common in
the PD population and should be screened for at every visit, diagnosed
and managed to improve the quality of life for patients with PD and
their caregivers. A comprehensive differential diagnostic evaluation
needs to be done to rule out alternative diagnoses and aetiologies,
and familiarity with diagnostic alternatives is key. While there is a lack

be initiated.’»»#% ECT should also be considered as a safe and effective
treatment for depression in PD.*#

For PDP, pimavanserin is the first-line pharmacological treatment and
should be used when patients have no medical contraindications or cost
barriers. While more robust randomized clinical trials are necessary to
further investigate other treatments, and the definition and criteria for
PDP must be better elucidated, current strategies for diagnosing and
managing non-motor symptoms should be used to ensure holistic care
for patients with PD. q

102

20.

21.

22.

23.

24.

25.

26.

27.

Lebouvier T, Chaumette T, Paillusson S, et al. The second brain
and Parkinson’s disease. Eur J Neurosci. 2009;30:735-41.
Hirsch L, Jette N, Frolkis A, et al. The incidence of

Parkinson'’s disease: a systematic review and meta-analysis.
Neuroepidemiology. 2016;46:292-300.

Muangpaisan W, Mathews A, Hori H, Seidel D. A systematic
review of the worldwide prevalence and incidence of
Parkinson's disease. J Med Assoc Thai. 2011,94:749-55.
Pringsheim T, Jette N, Frolkis A, Steeves TD. The prevalence of
Parkinson'’s disease: A systematic review and meta-analysis.
Mov Disord. 2014,29:1583-90.

Alexander GE. Biology of Parkinson'’s disease: pathogenesis and
pathophysiology of a multisystem neurodegenerative disorder.
Dialogues Clin Neurosci. 2004;6:259-80.

Mazzoni P, Shabbott B, Cortés JC. Motor control abnormalities
in Parkinson'’s disease. Cold Spring Harb Perspect Med.
2021;2(6):a009282.

Maycas-Cepeda T, Lopez-Ruiz P, Feliz-Feliz C, et al. Hypomimia
in Parkinson’s Disease: what is it telling us? Front Neurol.
2021;25;11:603582.

Kano O, Ikeda K, Cridebring D, et al. Neurobiology of
depression and anxiety in Parkinson's disease. Parkinsons Dis.
2011;2011:143547.

Reijnders JSAM, Ehrt U, Weber WEJ, et al. A systematic review of
prevalence studies of depression in Parkinson’s disease. Mov
Disord. 2008;23:183-9; quiz 313.

. Marsh L. Depression and Parkinson’s disease: current

knowledge. Curr Neurol Neurosci Rep. 2013;13:409.

. Maier A, Riedel-Heller SG, Pabst A, Luppa M. Risk factors

and protective factors of depression in older people 65+. A
systematic review. PLOS One. 2021;16:€0251326.

. Khedr EM, Abdelrahman AA, Elserogy Y, et al. Depression and

anxiety among patients with Parkinson’s disease: frequency,
risk factors, and impact on quality of life. Egypt J Neurol
Psychiatry Neurosurg. 2020;56:116.

. Karlsen KH, Larsen JR, Tandberg E, et al. Influence of

clinical and demographic variables on quality of life in
patients with Parkinson's disease. J Neurol Neurosurg
Psychiatry.1999,66:431-5.

. Menon B, Nayar R, Kumar S, et al. Parkinson’s disease,

depression, and quality-of-life. Indian J Psychol Med.
2015;37:144-8.

. American Psychiatric Association. Diagnostic and Statistical

Manual of Mental Disorders (5th ed.) Arlington, VA: American
Psychiatric Association. 2013.

. Lintel H, Corpuz T, Paracha S-R, Grossberg GT. Mood disorders

and anxiety in Parkinson'’s disease: current concepts. J Geriatr
Psychiatry Neurol. 2021,34:280-8.

. Goodarzi Z, Mrklas KJ, Roberts DJ, et al. Detecting depression

in Parkinson disease: A systematic review and meta-analysis.
Neurology. 2016,87:426-37.

. Schrag A, Barone P, Brown RG, et al. Depression rating scales

in Parkinson’s disease: critique and recommendations. Mov
Disord. 2007,22:1077-92.

. Barnes R, Veith RC, Raskind MA. Depression in older persons:

diagnosis and management. West J Med. 1981;135:463-8.
Hakimi M, Maurer CW. Pseudobulbar affect in parkinsonian
disorders: a review. J Mov Disord. 2019;12:14-21.

Vasile C. CBT and medication in depression (Review). Expr Ther
Med. 2020;20:3513-6.

Dobkin RD, Menza M, Allen LA, et al. Cognitive-behavioral
therapy for depression in Parkinson’s disease: a randomized,
controlled trial. Am J Psychiatry. 2011;168:1066-74.
Bomasang-Layno E, Fadlon |, Murray AN, Himelhoch S.
Antidepressive treatments for Parkinson’s disease: A
systematic review and meta-analysis. Parkinsonism Relat
Disord. 2015;21:833.

Torun F, Bayulkem K, Torun SD. The efficacy of venlafaxine

in treatment of depression in Parkinson’s disease. Klinik
Psikofarmakol Blilteni. 2011;21:18-23.

Frenklach A. Management of depression in Parkinson’s disease.
Am J Psychiatry Resid J. 2016;11:8-11.

Devos D, Dujardin K, Poirot I, et al. Comparison of desipramine
and citalopram treatments for depression in Parkinson’s
disease: a double-blind, randomized, placebo-controlled study.
Mov Disord. 2008;23:850-7.

Menza M, Dobkin RD, Marin H, et al. A controlled trial of

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

antidepressants in patients with Parkinson disease and
depression. Neurology. 2009,72:886-92.

Mueller C, Rajkumar AP, Wan YM, et al. Assessment and
management of neuropsychiatric symptoms in Parkinson's
disease. CNS Drugs. 2018,32:621-35.

Lidstone SC, Schulzer M, Dinelle K, et al. Effects of expectation
on placebo-induced dopamine release in Parkinson disease.
Arch Gen Psychiatry. 2010,67:857-65.

Ferguson JM. SSRI antidepressant medications: adverse effects
and tolerability. Prim Care Companion J Clin Psychiatry. 2001;3,
22-27.

Barone P, Poewe W, Albrecht S, et al. Pramipexole for the
treatment of depressive symptoms in patients with Parkinson’s
disease: a randomised, double-blind, placebo-controlled trial.
Lancet Neurol. 2010;9:573-80.

Barone P, Scarzella L, Marconi R, et al. Pramipexole versus

sertraline in the treatment of depression in Parkinson’s disease:

a national multicenter parallel-group randomized study. J
Neurol. 2006;253:601-7.

Jiang DQ, Jiang LL, Wang Y, Li MX. The role of pramipexole in
the treatment of patients with depression and Parkinson's
disease: A meta-analysis of randomized controlled trials. Asian
J Psychiatr. 2021,61:102691.

Rektorova |, Rektor |, Bares M, et al. Cognitive performance

in people with Parkinson’s disease and mild or moderate
depression: effects of dopamine agonists in an add-on to
L-dopa therapy. Eur J Neurol. 2005;12:9-15.

da Silva TM, Munhoz RP, Alvarez C, et al. Depression in
Parkinson'’s disease: a double-blind, randomized, placebo-
controlled pilot study of omega3 fatty-acid supplementation. J
Affect Disord. 2008;111:351-9.

Wu PL, Lee M, Huang TT. Effectiveness of physical activity on
patients with depression and Parkinson’s disease: A systematic
review. PLOS One. 2017;12:20181515.

Picelli A, Varalta V, Melotti C, et al. Effects of treadmill training
on cognitive and motor features of patients with mild to
moderate Parkinson’s disease: a pilot, single-blind, randomized
controlled trial. Funct Neurol. 2016;31:25-31.

Cusso ME, Donald KJ, Khoo TK. The impact of physical activity
on non-motor symptoms in Parkinson's disease: a systematic
review. Front Med (Lausanne). 2016;3:35.

Bridle C, Spanjers K, Patel S, et al. Effect of exercise on
depression severity in older people: systematic review and
meta-analysis of randomised controlled trials. Br J Psychiatry.
2012;201:180-5.

Sawabini KA, Watts RL. Treatment of depression in Parkinson’s
disease. Parkinsonism Relat Disord. 200410 (Suppl. 1):S37-41.
Tuon T, Valvassori SS, Lopes-Borges J, et al. Physical

training exerts neuroprotective effects in the regulation of
neurochemical factors in an animal model of Parkinson’s
disease. Neuroscience. 2012;227:305-12.

Makkos A, Pal E, Aschermann Z, et al. High-frequency repetitive
transcranial magnetic stimulation can improve depression

in Parkinson'’s disease: a randomized, double-blind, placebo-
controlled study. Neuropsychobiology. 2016,73:169-77.

Pal E, Nagy F, Aschermann Z, et al. The impact of left prefrontal
repetitive transcranial magnetic stimulation on depression

in Parkinson's disease: a randomized, double-blind, placebo-
controlled study. Mov Disord. 2010;25:2311-2317.

Pal E, Nagy F, Aschermann Z, et al. The impact of left prefrontal
repetitive transcranial magnetic stimulation on depression

in Parkinson’s disease: a randomized, double-blind, placebo-
controlled study. Mov Disord. 2010,25:2311-7.

Brys M, Fox MD, Agarwal S. Multifocal repetitive TMS for motor
and mood symptoms of Parkinson disease: a randomized trial.
Neurology. 2016,87:1907-15.

Kolar D. Current status of electroconvulsive therapy for

mood disorders: a clinical review. Evid Based Ment Health.
2017;20:12-14.

Popeo D, Kellner CH. ECT for Parkinson’s disease. Med
Hypotheses. 2009,73:468-9.

Takamiya A, Seki M, Kudo S, et al. Electroconvulsive therapy for
Parkinson'’s disease: a systematic review and meta-analysis.
Mov Disord. 2021,36:50-8.

Borisovskaya A, Bryson WC, Buchholz J, et al. Electroconvulsive
therapy for depression in Parkinson’s disease: systematic
review of evidence and recommendations. Neurodegener Dis

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Manag. 2016,6:161-76.

Bottomley JM, LeReun C, Diamantopoulos A, et al. Vagus nerve
stimulation (VNS) therapy in patients with treatment resistant
depression: A systematic review and meta-analysis. Compr
Psychiatry. 2019;98:152156.

Mondal B, Choudhury S, Simon B, et al. Noninvasive vagus
nerve stimulation improves gait and reduces freezing of gait in
Parkinson’s disease. Mov Disord. 2019;34:917-8.

Mansouri A, Taslimi S, Badhiwala JH, et al. Deep brain
stimulation for Parkinson'’s disease: meta-analysis of results of
randomized trials at varying lengths of follow-up. J Neurosurg.
2018;128:1199-213.

Negida A, EIminawy M, El Ashal G, et al. Subthalamic and
pallidal deep brain stimulation for Parkinson'’s disease. Cureus.
2018;10:2232.

Combs HL, Folley BS, Berry DT, et al. Cognition and depression
following deep brain stimulation of the subthalamic nucleus
and globus pallidus pars internus in Parkinson’s disease: A
metaanalysis. Neuropsychol Rev. 2015;25:439-54.

Nagayama H, Kano O, Murakami H, et al. Effect of istradefylline
on mood disorders in Parkinson’s disease. J Neurol Sci.
2019,396:78-83.

Yamada K, Kobayashi M, Shiozaki S, et al. Antidepressant
activity of the adenosine A2A receptor antagonist,
istradefylline (KW-6002) on learned helplessness in rats.
Psychopharmacology (Berl). 2014;231:2839-49.

Vecchia DD, Kanazawa LKS, Wendler E, et al. Ketamine reversed
short-term memory impairment and depressive-like behavior
in animal model of Parkinson’s disease. Brain Res Bull.
2020;168:63-73.

Mack JM, Schamne MG, Sampaio TB, et al. Melatoninergic
system in Parkinson’s disease: from neuroprotection to the
management of motor and nonmotor symptoms. Oxid Med Cell
Longev. 2016;2016:3472032.

Taddei RN, Cankaya S, Dhaliwal S, Chaudhuri KR. Management
of psychosis in Parkinson’s disease: emphasizing clinical
subtypes and pathophysiological mechanisms of the condition.
Parkinsons Dis. 2017,2017:3256542.

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

Rothenberg KG, Rajaram R. Advances in management of
psychosis in neurodegenerative diseases. Curr Treat Options
Neurol. 2019;21:3.

Ffytche DH, Aarsland D. Psychosis in Parkinson'’s disease. int
Rev Neurobiol. 2017;133:585-622.

Chang A, Fox SH. Psychosis in Parkinson'’s disease:
Epidemiology, pathophysiology, and management. Drugs.
2016;76:1093-118.

Samudra N, Patel N, Womack KB, et al. Psychosis in

Parkinson disease: a review of etiology, phenomenology, and
management. Drugs Aging. 2016;33:855-63.

Barnes J, David AS. Visual hallucinations in Parkinson'’s disease:
a review and phenomenological survey. J Neurol Neurosurg
Psychiatry. 2001;70:727-33.

Schneider RB, lourinets J, Richard IH. Parkinson’s disease
psychosis: presentation, diagnosis and management.
Neurodegener Dis Manag. 2017,7:365-76.

Amar BR, Yadav R, Janardhan Reddy YC, Pal PK. A clinical profile
of patients with Parkinson’s disease and psychosis. Ann Indian
Acad Neurol. 2014;17:187-92.

Segal GS, Xie SJ, Paracha SU, Grossberg GT. Psychosis in
Parkinson'’s disease: current treatment options and impact

on patients and caregivers. J Geriatr Psychiatry Neurol.
2021,34:274-9.

Factor SA, Feustel PJ, Friedman JH, et al. Longitudinal outcome
of Parkinson’s disease patients with psychosis. Neurology.
2003;60:1756-61.

Pappert EJ, Goetz CG, Niederman FG, et al. Hallucinations, sleep
fragmentation, and altered dream phenomena in Parkinson’s
disease. Mov Disord. 1999;14:117-21.

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

Goetz CG. Scales to evaluate psychosis in Parkinson’s disease.
Parkinsonism Relat Disord. 2009;15:538-41.

Ravina B, Marder K, Fernandez HH, et al. Diagnostic criteria for
psychosis in Parkinson'’s disease: report of an NINDS, NIMH

touchREVIEWS in Neurology



Emerging Perspectives in the Diagnosis and Management of Depression and Psychosis in Parkinson’s Disease

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

work group. Mov Disord. 2007;22:1061-8.

Gossink FT, Vijverberg EG, Krudop W, et al. Psychosis in
behavioral variant frontotemporal dementia. Neuropsychiatr
Dis Treat. 2017;13:1099-106.

Weintraub D, Hurtig HI. Presentation and management of
psychosis in Parkinson’s disease and dementia with Lewy
bodies. Am J Psychiatry. 2007,164:1491-8.

Lubomski M, Rushworth RL, Tisch S. Hospitalisation and
comorbidities in Parkinson’s disease: a large Australian
retrospective study. J Neurol Neurosurg Psychiatry.
2015,;86:324-30.

Vardy ERLC, Teodorczuk A, Yarnall Al. Review of delirium in
patients with Parkinson’s disease. J Neurol. 2015;262:2401-10.
Steiner J, Priss H, Kohler S, et al. Autoimmune encephalitis
with psychosis: Warning signs, step-by-step diagnostics and
treatment. World J Biol Psychiatry. 2020;21:241-54.

Kang GA, Bronstein JM. Psychosis in nursing home patients
with Parkinson’s disease. J Am Med Dir Assoc. 2004;5:167-73.
Black K. Treatment of Parkinson’s disease psychosis. Med Int
Rev.2017,27:266-71.

Levin J, Hasan A, Hoglinger GU. Psychosis in Parkinson's
disease: identification, prevention and treatment. J Neural
Transm (Vienna). 2016;123:45-50.

Wand AP, Peisah C. Managing psychosis in Parkinson’s disease
without drugs. Neurodegener Dis Manag. 2015,5:271-4.
Acadia Pharmaceuticals. Nuplazid (pimavanserin) Prescribing
Information. San Diego, CA: Acadia Pharmaceuticals, Inc.

touchREVIEWS in Neurology

84.

85.

86.

87.

88.

89.

90.

2016. Available at: www.accessdata.fda.gov/drugsatfda_docs/
label/2016/207318lIbl.pdf (accessed 20 December 2021).
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.

Tampi RR, Tampi DJ, Young JJ, et al. Evidence for using
pimavanserin for the treatment of Parkinson’s disease
psychosis. World J Psychiatry. 2019,9:47-54.

Hawkins T, Berman BD. Pimavanserin: A novel therapeutic
option for Parkinson disease psychosis. Neurol Clin Pract.
2017;7:157-62.

Seppi K, Ray Chaudhuri K, Coelho M, et al. Update on
treatments for nonmotor symptoms of Parkinson'’s disease-an
evidence-based medicine. Mov Disord. 2019;34:180-98.
Bozymski KM, Lowe DK, Pasternak KM, et al. Pimavanserin:

a novel antipsychotic for Parkinson’s disease psychosis. Ann
Pharmacother. 2017,51:479-87.

U.S. Food and Drug Administration. Center for Drug Evaluation
and Research. 2018. FDA analysis finds no new or unexpected
safety risks associated with Nuplazid (pimavanserin), a
medication to treat the hallucinations and delusions of
Parkinson’s disease psychosis. FDA public health advisory.
Avaliable at: https://www.fda.gov/drugs/drug-safety-and-
availability/fda-analysis-finds-no-new-or-unexpected-safety-
risks-associated-nuplazid-pimavanserin-medication (accessed
14 December).

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

91.

92.

93.

94.

95.

96.

97.

98.

Society evidence-based medicine review update: Treatments
for the non-motor symptoms of Parkinson'’s disease. Mov
Disord. 2011;26:542-S80.

Parkinson Study Group. Low-dose clozapine for the treatment

of drug-induced psychosis in Parkinson’s disease. N Engl J Med.

1999,340:757-63.

Nielsen J., Young C, Ifteni P, et al. Worldwide differences in
Regulations of Clozapine Use. CNS Drugs. 2016;30,149-161.
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.
Desmarais P Massoud F, Filion J, et al. Quetiapine for psychosis
in Parkinson disease and neurodegenerative parkinsonian
disorders: a systematic review. J Geriatr PSychiatry Neurol.
2016,29:227-36.

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

Merims D, Balas M, Peretz C, et al. Rater-blinded, prospective
comparison: quetiapine versus clozapine for Parkinson’s
disease psychosis. Clin Neuropharmacol. 2006;29:331-7.
Bologna M, Merola A, and Ricciardi L. Behavioral and emotional
dysfunction in Parkinson'’s Disease. Parkinson’s disease.
2019;1749525.

Troeung L, Egan SJ, Gasson N. A meta-analysis of randomised
placebo-controlled treatment trials for depression and anxiety
in Parkinson’s disease. PloS One. 2013;8:€79510.

103



