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Abstract

Purpose of the review Psychosis is broadly defined as a disengagement from reality. It
describes syndromes that impair both thought content and thought process. Psychosis
negatively impacts an individual’s quality of life, in addition to the families caring for
them. Psychosis with different types of hallucinations and delusions occurs in the context
of delirium. Neuropsychiatric symptoms (NPS) are almost universal in the course of
common neurodegenerative disorders (NDD) like Alzheimer’s disease (AD) or Parkinson’s
disease (PD).
In this paper, the authors took an effort to characterize AD and PD psychosis with a special
focus on the most diagnostically reliable features. Effectiveness and limitations of phar-
macological interventions are discussed.
Recent findings Consensus diagnostic criteria have evolved for psychosis secondary to AD
as well as psychosis in PD. Psychotropic medications can be effective in the treatment of
NPS in NDD; however, clinicians must be mindful of the side effects. There is a consensus
on benefit of initiating any acetylcholinesterase inhibitor (ACHI: donepezil, rivastigmine,
and galantamine) as a first line of treatment for psychosis in AD, as it may reduce and/or
avoid the need for the use antipsychotics. Pimavanserin, a selective-serotonin inverse
agonist that preferentially targets 5-HT2A receptors, while avoiding activity at dopamine
and other receptors commonly targeted by antipsychotics had recently been approved by
FDA to treat hallucinations and delusions in PD. Quetiapine is widely prescribed for the
treatment of psychosis in different NDD, but the data remains equivocal.
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Summary Psychosis with different types of hallucinations and delusions may occur
in the context of delirium and is almost universal as a neuropsychiatric symptom
in the course of PD and AD. Currently, pimavanserin remains the only pharmaco-
logic agent approved for treatment of psychosis in PD. In cases of other NPS in
other than Parkinson’s diseases, atypical antipsychotics are commonly used off-
label. More research is greatly needed to advance this field and address NPS
especially psychosis in geriatric population.

Introduction

Extent of the problem and overall impact Psychosis is
broadly defined as a loss of contact with reality. It
defines syndromes that impair both thought content
and thought process which can result from any
number of diseases and disorders. Disturbances in
thought content include perceptions that are not based
in reality, whereas disturbances in thought process
reflect thoughts that are disorganized and illogical in
form. Psychosis may present as acute or chronic,
primary psychiatric, or secondary in the course of other
medical conditions [1, 2]. Term psychosis envelopes two
phenomena: delusions and hallucinations. Delusions
are persistent beliefs that are not accepted in the
context of a person ’s cultural and rel igious
background, whereas hallucinations are false sensory
perceptions. A slightly broader definition of psychosis
can include disorganized speech or behavior.
Considering psychiatric illnesses, psychosis is most
commonly associated with schizophrenia, but it can
also co-occur with mood disorders such as severe forms
of depression and mania and can occur transiently in
personality disorders. It can also manifest itself second-
ary to medication and/or drug use. Symptoms of psy-
chosis are typically episodic and these episodes are gen-
erally precipitated or exacerbated by psychosocial
stressors [1, 2].

There are only a few studies and limited data avail-
able about the prevalence, risk factors, and course of
psychosis in geriatric population even though it is a
general consensus that episode of psychosis may occur
late in life. Its prevalence, irrespective of underlying
cause, is estimated at 10% or even higher among those
residing in institutional settings [3–5]. Psychosis com-
monly accompanies delirium or exposure to substances
in geriatric population. Therefore, clinicians may have
more difficulties trying to determine the etiology of

psychotic symptoms and should evaluate a patient thor-
oughly, ruling out other medical conditions, reviewing
patient’s medications [2, 6, 7].

Dementia remains, however, the most common un-
derlying causes of late onset psychosis. Javadpour [3]
analyzed a group of 201 elderly patients with first epi-
sode of psychosis and his study gives an interesting
overview of its character and causes. Most of the patient
(almost 90%) presented with delusions. Persecutory
delusions seemed to dominate (64.7%) followed by
delusions of reference (15.9%); incarnation syndrome
(14.9%); misidentification syndrome (13.9%); and par-
tition delusion (11.9%). Visual hallucinations were the
most common type of hallucination (56.7%) followed
by auditory hallucinations (37.8%) and tactile halluci-
nations (5%). In almost 70% combination of delusion
and hallucination was reported. Dementia was the most
common underlying cause of psychosis in the examined
group and was an underlying cause of 34.8% of cases. It
was followed by psychosis due to mood disorders
(30.3%), primary psychosis (19.9%), delirium (8%),
psychosis due to general medical conditions (5%), and
finally psychosis due to drugs and substances (1%) [3].

Psychosis as neuropsychiatric symptoms (NPS) of
neurodegenerative disorders seems to be even more
prevalent than in general geriatric population. In this,
especially, vulnerable group of patients its occurrence
ranged from 3 to 54% for delusions and 1 to 39% for
hallucinations [4, 5, 7].

Rationale for interventions and treatment Only one
agent—pimavanserin—is currently approved by the US
Food and Drug Administration (FDA) for the treatment
of a psychosis secondary to one of the NDD. This phar-
macologic agent is approved for the treatment of
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hallucinations and delusions occurring in PD [8••].
Since there is either little or no data concerning the use
of psychotropics in patients with NDD, clinicians are
utilizing medication off-label [6, 9–11].

Very few clinical studies look specifically at psychosis
in the elderly and cognitive impaired populations; thus,
conclusions are extrapolated from clinical trials of psy-
chotropic agents used in the treatment of idiopathic
psychiatric disorders. Antipsychotics are used for the
treatment of psychosis (hallucinations and delusions)
as well as agitation in NDD; this approach is based on
the approval of antipsychotics for schizophrenia or bi-
polar affective disorder [6, 9, 10]. This extrapolation is
based on the phenomenological similarities of the neu-
ropsychiatric syndromes occurring in NDD and non-
NDD and the absence of alternatives. The challenge
remains that patients with NDD are typically excluded
from antipsychotic drug trials, as well as other groups of
psychotropics (antidepressants, anxiolytics, stimulants,

or hypnotics). The extension of these therapies from
non-NDD to NDD patients is based on many untested
assumptions that may result in treating patients with
agents that are ineffective or have safety and tolerability
issues. Most patients withNDD are elderly, and thismay
affect the pharmacokinetics and the pharmacodynamics
of an agent [2, 6, 9–11, and]. The potential benefit of all
antipsychotics must thus be weighed against the signif-
icant risks, such as cerebrovascular accidents or worse,
mortality [11].

There are, however, studies suggesting potential
benefit of the treatment with atypical antipsychotics.
Decreased caregiver burden was linked to its use in
cases of NDD psychosis [6, 9, 11]. It has also been
shown as well that antipsychotics does not univer-
sally increase the risk of premature death or in-
creased institutionalization as long as careful control
for cardiovascular risk factors is implemented [12].

Psychosis of Alzheimer’s disease
Extent of the problem, pathogenesis, and overall impact

Psychosis may present in the prodromal phase of AD and increase in
frequency through the course of the illness [4]. Estimates of the incidence of
psychosis in AD range widely from 10 to 75% [13]. More severe cognitive
impairment and faster rate of cognitive decline are associated with and
predictive of hallucinations and delusions in patients with AD [14]. The
presence of parkinsonism was linked to imminent psychotic symptoms in
AD. Some studies found a significant association between psychosis and
age, age at onset of AD, and illness duration [4–6, 10, 13].
As a result of more extensive meta-analysis Ropacki and Jeste [4] estimated
that psychosis occurs in 41% of patients with Alzheimer’s disease with
delusions in 36% and hallucinations in 18% of the patients. The incidence
of psychosis increased progressively over the first 3 years of observation,
after which the incidence seemed to plateau. Psychotic symptoms tended to
last for several months but became less prominent after 1 year. African
American ethnicity and severe cognitive impairment were associated with a
higher rate of psychosis. Gender, education, and family history of dementia
or psychiatric illness showed weak or inconsistent relationships with AD
psychosis [4]. Interestingly, the presence of psychosis was, however, clearly
associated with more rapid cognitive decline [4, 14].
Specific diagnostic consensus criteria have been developed for psychosis in
AD as published by Jeste and Finkel [15]. This seminal paper and other
studies report AD psychosis commonly taking a formof delusions followed
by hallucinations and misidentifications [5, 10, 15]. Delusions tend to
cluster with hallucinations, agitation/aggression, depressed mood, apathy,
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irritability, aberrant motor activity, sleep disturbances, and eating disorders
[6, 10]. Delusions in the course of AD are typically characterized as para-
noid, nonbizarre, and simple. Delusions tend to recur or persist for several
years in AD patients but active and vivid perception and delusions have a
tendency to diminish in intensity in the course of cognitive decline, shallow
insight, and decreasing ability for verbal expression [15]. AD patients with
delusions tend to be significantly older, with higher age at onset of cogni-
tive impairment, more severe in stage of dementia, and with more depres-
sive symptoms than AD patients without delusions. Delusional patients
tend to show a higher grade of disability in basic and instrumental activities
of daily living [16]. Hallucinations are predominantly visual. Auditory
phenomena especially of a schizophrenic quality are rare in AD [15].
Regarding the neurobiological basis of psychosis associated with AD, it is
believed to be the result of dysfunction of frontal lobe circuitry with
contributions from neurofibrillary tangles in limbic structures, in addition
to neurochemical abnormalities including cholinergic deficit as well as
dopaminergic dysfunctions [6, 17, 18]. Neuropathologic studies provide
evidence that presence of Lewy bodies contribute to the occurrence of visual
hallucinations in NDD [19].

Rationale for interventions and treatment

Clinical approach to psychosis in AD is guided by general rules of geriatric
medicine. Particularly, if the onset is acute, clinicians should consider a
thorough work up in order to rule out secondary causes, such as delirium,
infection, or toxic-metabolic etiologies. Clinicians should also consider
concurrently reviewing the patient’s medication list and discontinue any
non-essential medications that could contribute to psychosis. The list in-
cludes but is not limited to tricyclic antidepressants, anticholinergics, ben-
zodiazepines, opioids, and steroids.
There is a consensus on benefit of initiating any acetylcholinesterase in-
hibitor (ACHI; donepezil, rivastigmine, and galantamine; see supplement)
as a first line of treatment for psychosis in AD, as it may reduce and/or avoid
the need for the use antipsychotics, given their problematic safety profile [6,
20–23].
Memantine (see supplement) appears to provide only modest benefit for
the management of AD psychosis but has a favorable safety profile. In a
pooled, retrospective analysis of data from three placebo-controlled trials in
moderate to severe AD, memantine was linked to significant reduction in
psychosis, agitation, and aggression [24].
AChEIs and memantine have been shown, however, to be insufficient
remedy for severe psychotic symptoms [22]. Antipsychotics may need to be
considered in those situations. Atypical antipsychotic in general appear to
have some impact in reducing psychosis as well as agitation in AD with the
best evidence base for risperidone [25]. Olanzapine (up to 10mg daily) has
shown benefit in managing delusions, hallucinations, as well as anxiety
and agitation in AD patients [26]. Aripiprazole (5–10 mg/day) was effica-
cious and relatively safe for psychosis associated with AD, significantly
improving psychotic symptoms and agitation as assessed by
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Neuropsychiatric Inventory (NPI), Brief Psychiatric Rating Scale (BPRS),
and The Cohen-Mansfield Agitation Inventory (CMAI scores [27]. Risperi-
done (mean doses of 1.5 mg daily) treatment was proved efficacious for
psychosis of AD in couple of studies [28]. Devanand et al. [25] documented
that in AD patients with psychosis or agitation who had responded to
risperidone therapy for 4–8 months, discontinuation of risperidone was
associated with an increased risk of relapse [25]. Carefully monitored and
relative brief courses of antipsychotics are recommended despite well-
documented risk for symptoms re-occurrence [22, 25].
Risperidone, olanzapine, and aripiprazole may be effective for severe agi-
tation, aggression, and psychosis associated with AD where there is risk of
harm to the patient and/or others [6]. There is than some support for use of
olanzapine [26, 29] or aripiprazole [27] for the management of psychosis
as well agitation in AD.
Quetiapine (see supplement) is also commonly used in (off-label) for NPS
in AD. It is believed to have a lower incidence of serious side effects such as
extrapyramidal symptoms (EPS) and tardive dyskinesia (TD) when com-
pared with other antipsychotics. Quetiapine can be used in a wide range of
doses. Sedating properties are of some use in certain clinical situations in
NDD, as it may calm the patient—promote sleep-wake cycle. Results may
vary across studies but most show minimal only benefit for psychosis and
agitation. Despite lack of data to support effectiveness of quetiapine in
treating agitation or psychosis, this antipsychotic is not only prescribed for
those symptoms but the treatment is commonly prolonged [30].
More extensive analysis of date The Clinical Antipsychotic Trials of Inter-
vention Effectiveness-Alzheimer’s Disease (CATIE-AD) study included 421
outpatients with AD and NPS. Improvement was reported with olanzapine
or risperidone on the NPI total score. Risperidone demonstrated greater
improvement on the Clinical Global Impression of Changes (CGI-C),
olanzapine and risperidone on the Brief Psychiatric Rating Scale (BPRS)
hostile suspiciousness factor, and risperidone on the BPRS psychosis factor
[6, 31]. Recent analysis of CATIE-AD data compared symptom trajectories
between placebo and active drug responders to examine whether early
placebo improvement would be associated with subsequent placebo re-
sponse in the treatment of patients with behavioral and psychological
symptoms of dementia. Interestingly, symptom trajectories of improve-
ment of behavioral and psychological symptoms of AD follow the same
pattern irrespective of the treatment [31].

Psychosis of Parkinson’s disease

Extent of the problem, pathogenesis, and impact

Psychosis is a debilitating symptom of PD; it is an independent risk factor for
nursing home placement, increases caregiver distress, and patient mortality
[32]. The lifetime prevalence of psychosis in PD had been estimated for 50%,
with a range of 25–60% depending on diagnostic criteria used [33].
Consensus diagnostic criteria were established for psychosis in PD [34, 35].
National Institute of Neurological Disorders and Stroke and the National
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Institute of Mental Health (NINDS-NIMH) criteria require the presence of
at least one of the following: hallucinations, delusions, illusions, or false
sense of presence. Psychosis must occur within the setting of a clear sen-
sorium and a chronic course (9 1 month), either recurrent or continuous.
Other medical, neurologic, or psychiatric causes for the symptoms must be
excluded [34]. Criteria for PD psychosis include then milder psychotic
phenomena, such as visual illusions or sense of presence [35]. In one study
of 116 PD patients, the cross-sectional prevalence of PD psychosis was 43%
with the more traditional definition of psychosis, but with the more in-
clusive NINDS-NIMH criteria, increased to 60% [33].
Visual hallucinations are the most common psychotic manifestation in PD.
These hallucinationsmay be nonthreatening, brief, andwell 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 psy-
chotic phenomena but can affect anywhere from 17 to 72% of PD patients
[35, 36].While auditory, olfactory, or tactile hallucinations are less common
than their visual counterparts, they do occur; up to 20% of patients report
auditory hallucinations. Nonvisual hallucinations or mixed hallucinations
are more common in patients who develop psychotic symptoms at ad-
vanced ages [35, 37]. Minor hallucinations such as presence and passage
hallucinations may precede the structured visual hallucinations [36].
Delusions occur in about 5% of PD patients. Dopaminergic medications,
cognitive dysfunction, depression, sleep disturbances, and longer duration
of PD are risk factors for the emergence of psychosis in PD [37].
The pathophysiology of psychosis in PD ismost likelymultifactorial, where
disruption of serotonin, dopaminergic, and acetylcholine neurotransmis-
sions may play a role [6, 38]. Overstimulation of dopaminergic receptors,
particularly in the mesocorticolimbic region, may occur in the context of
chronic dopaminergic therapy and enhanced sensitivity of native receptors
[38]. Imbalances between dopamine and acetylcholine also play a role,
with compensatory increase in cholinergic activity in response to dopamine
deprivation. Additionally, the use of dopaminergic medications may result
in decreasing intrinsic serotonin levels. This observation adds to already
growing body of evidence suggesting serotoninergic circuitry involvement
in the phenomenon of PD psychosis. In autopsies, study of the psychotic
PD patients’ abnormalities was found in 5HT-2A receptors (increased
serotonin binding) especially in inferior temporal cortex [39]. Neuropath-
ological studies link the development of psychosis with progressive for-
mation of Lewy bodies in cortex, amygdala, and hippocampus [40]. Altered
cortical visual processing and rapid eye movement (REM) sleep anomalies
had been proposed as contributors to the process [6, 32].

Rationale for interventions and treatment

As noted earlier, the only pharmacological agent with FDA approval for
treatment of PD psychosis is pimavanserin, a selective-serotonin inverse
agonist that preferentially targets 5-HT2A receptors, while avoiding activity
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at dopamine and other receptors commonly targeted by antipsychotics. The
FDA’s decision to approve pimavanserin was based on the results of a trial
in which adults with PDP were randomly assigned to take 40 mg of
pimavanserin or placebo daily for 6 weeks. Patients taking pimavanserin
experienced fewer and less severe hallucinations and delusions without
motor side effects, which is commonly seen in other antipsychotics that
function through dopamine blockade. The most common adverse effects
reported by patients taking pimavanserin included peripheral edema,
nausea, and confusion [6, 8].
Efforts to treat psychosis of PD with antipsychotics commonly used for
primary psychotic disorders to date have been challenging and associated
with significant deterioration of the motor symptoms [41]. Typical anti-
psychotics, particularly potent blockers of dopaminergic receptors, are
usually contraindicated in PD.
Observational studies which targeted PD with dementia (PDD) found
beneficial effects of olanzapine in addressing psychosis especially delusions
[42]. Worsening of motor function and overall psychiatric symptoms,
however, has been reported in up to 80% of individuals with PDD fol-
lowing olanzapine treatment [33]. Risperidone was beneficial in managing
psychotic symptoms of PDD as assessed by the BPRS and the CMAI scores.
In the same group, treatment with risperidone improved levels of social,
occupational, and psychological functioning [43]. In practice, an unfavor-
able safety profile limits risperidone use.
Clozapine (see supplement) is efficacious in the treatment of PD psychosis
as shown by randomized controlled trials even in relatively low dosing
ranges (6.25–50mg daily) [41, 44]. Clozapine is a selective D1mesolimbic
receptors blocker without significant binding to striatal dopamine D2
receptors. This selectivity together with its greater serotoninergic 5HT-2A/
2C affinity, results in clozapine’s favorable profile in managing PD psy-
chosis. It is the antipsychotic medication that has consistently been found
to be efficacious [41, 44]. The risk of agranulocytosis and the necessity of
blood monitoring with clozapine had led many experts to recommend a
trial of other antipsychotics, mainly quetiapine (12.5–150 mg) before
implementing use of clozapine [6, 32, 41].
Quetiapine is the most frequently prescribed antipsychotic to target
psychotic symptoms in PD. In its chemical structure
(dibenzothiazepine), quetiapine is similar to clozapine. Findings are,
however, inconsistent and firm conclusions about quetiapine efficacy
cannot be drawn. One open label trial found a significant improvement
in psychotic symptoms (as assessed by BPRS) in patients treated with
quetiapine for 12 weeks. In this study, the benefit of quetiapine (mean
dose 91.5 mg/daily) was comparable with a benefit of clozapine (mean
dose 26 mg/daily) [45]. A meta-analysis of data from different trials
including a total of 241 participants randomized to either quetiapine or
a comparator (placebo or clozapine) [46] failed to show efficacy. Several
studies report improvement in the level of global clinical functioning of
the PD patients with psychosis treated with quetiapine (as assessed by
clinical global impression scales) [45, 46]. Most studies indicate that
patients taking quetiapine experienced fewer side effects compared to
other antipsychotics; however, quetiapine has yet to be proven to be
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more effective than placebo in the treatment or psychosis in this
population.
In severe cases of PD psychosis, hospitalization should be considered in
order to stabilize the patient. Somatic therapiesmay be an option in certain
clinical situations. In PD, ECT was proved to be effective for depression and
motor symptoms as well as for psychosis. It may be than considered to treat
psychosis that has not responded to other interventions [6, 47].

Conclusions

Psychosis with different types of hallucinations and delusions may occur in the
context of delirium and is almost universal as a neuropsychiatric symptom in
the course of PD and AD. Consensus clinical criteria have emerged for psychosis
as well as other neuropsychiatric symptoms in AD and PD. A review of studies
shows that antipsychotics benefit psychosis and agitation in AD. For psychosis
of PD, pimavanserin is approved by the FDA and clozapine has consistently
shown clinical benefit. Quetiapine is widely prescribed for the treatment of
psychosis in NDD, but the data remains equivocal and does not support its use.
Clinical trials with the goal of addressing psychotic symptoms without wors-
ening other aspects of NDD are currently limited.
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