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Abstract

Alzheimer’s disease is associated with impairments in emotional communication including comprehension and production
of facial emotional expressions, comprehension of affective prosody, and alexithymia. It is also associated with disorders of
emotional experience including mood disorders (depression and anxiety), agitation/aggression, and psychosis. Agitation/
aggression and psychosis are particularly disruptive, are associated with earlier institutionalization, and pose a major
challenge to institutional management. Treatment of disorders of emotional experience has been primarily pharmacologic
(reviewed here in detail) and has relied heavily on antipsychotic medications despite the small effect sizes demonstrated
in a large number of randomized controlled trials and the prevalence of serious side effects associated with these drugs.
Recent studies suggest that treatment with pimavanserin, an antipsychotic without activity at dopamine receptors, may
represent an important advance for treatment of psychotic manifestations, even as the drug appears to pose significant risk.
Dextromethorphan/quinidine may represent an important advance in the treatment of agitation/aggression. There is also
compelling evidence that sleep disorders, which are common among patients with Alzheimer’s disease and are readily
treatable, may potentiate psychotic manifestations and agitation/aggression, but further studies are needed.

Keywords Alzheimer’s disease - Emotional facial expression - Emotional prosody - Alexithymia - Agitation/aggression -
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Introduction mutilated body, the sound of a nearby gunshot or a Branden-

burg concerto, a bitter or sweet taste, or a painful stimulus,

An emotion corresponds physiologically to a pattern of
neural activity in orbitofrontal cortex and linked limbic
structures that represents the subjective value that defines
that emotion [1]. Emotions may be elicited by salient envi-
ronmental stimuli, e.g., the visual perception of a rose or a

< Stephen E. Nadeau
snadeau @ufl.edu

Geriatric Research, Education, and Clinical Center, Malcom
Randall VA Medical Center, 1601 SW Archer Road,
Gainesville, FL 32608-1197, USA

2 Research Service, Malcom Randall VA Medical Center, 1601
SW Archer Road, Gainesville, FL 32608-1197, USA

3 The Brain Rehabilitation Research Center, Malcom Randall
VA Medical Center, 1601 SW Archer Road, Gainesville,
FL 32608-1197, USA

#  Malcom Randall VA Medical Center and the Department
of Neurology, University of Florida College of Medicine,
Gainesville, FL, USA

or by memories evoked by these stimuli. Patterns of neural
activity in association cortices evoked by such stimuli in turn
elicit patterns of activity in the orbitofrontal limbic system
that define the corresponding emotion. In daily life, most
often our emotions are evoked in the course of our inter-
actions with other people, conveyed largely by their emo-
tional facial expressions and their affective prosody. We in
turn communicate our own emotions to others via our own
facial expressions and affective prosody. The experience of
emotions through such emotional communication depends
upon the integrity of association cortices (predominantly
in the right hemispheric convexity) and the integrity of the
orbitofrontal limbic system, the substrate for emotional
experience. Emotional experience can also be affected by
endogenous dysfunction of orbitofrontal limbic systems
associated with agitation/aggression, depression, anxiety,
and psychosis.

Emotional manifestations of Alzheimer’s disease (AD)
thus can be logically divided into disorders of emotional
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communication and disorders of emotional experience.
Disorders of emotional communication include impaired
comprehension of affective emotional speech prosody and
emotional facial expression, impaired production of affec-
tive emotional prosody and facial emotional expression,
and alexithymia. Disorders of emotional experience include
mood disorders such as depression and anxiety, hallucina-
tions and delusions (psychosis), and agitation and aggres-
sion. All these changes in emotion in patients with AD can
lead to degradation of quality of life for patients and family
members. Disorders of emotional experience tend to precipi-
tate institutionalization and present the greatest challenges
to institutional care.

Apathy, as typically operationally defined, is often
included among neuropsychiatric features of AD. As will be
discussed, it may best be viewed as predominantly a mani-
festation of impaired executive function.

Disorders of Emotional Communication

There are several means by which emotions can be commu-
nicated: via facial expressions, via vocal emotional prosody,
through words, and through body postures and movements.

Comprehending Facial Emotional Expressions

During interpersonal communication, the recognition and
production of facial emotional expressions are important
means of communicating emotional experience. Har-
grave, Maddock, and Stone [2] examined facial emotion
matching, facial emotion labeling, and same-different
emotion differentiation in patients with AD and healthy
elderly volunteers. When compared with control partici-
pants, patients with AD were significantly impaired on
all three measures. Patients with AD were also impaired
on a facial identity matching task. When Hargrave et al.
used facial identity matching scores as a covariate, they
found that the facial emotion processing deficit may be
independent of the impairment in non-emotional face
processing. It has also been reported that patients with
AD have the greatest difficulty recognizing sad faces [3].
Lavenu and Pasquier [4] found that as AD progressed,
so did the impairment in recognizing emotional faces.
They thought that this decline could be related to the
progressive atrophy of the amygdala, the anterior tempo-
ral cortex, and the orbital frontal cortex. However, they
provided no strong evidence to support this localiza-
tion. Some investigators have not been able to detect an
impairment in the understanding of emotional faces in
patients with AD [5]. These disparate findings suggest
that further research is needed.

@ Springer

Phillips et al. [6] reported that in patients with AD,
impairments of facial emotion perception predicted quality
of life, independent of variance related to cognitive functions
and mood, suggesting the potential importance of emotion
decoding skills in the well-being of older adults.

A failure to recognize emotional faces can also be caused
by a visual attentional disorder. Bourgin et al. [7] investi-
gated visual emotional processing in patients with AD by
measuring performance on a task requiring saccades away
from or toward emotional stimuli. Age-matched controls
exhibited a bias toward negative stimuli, making more
anti-saccade errors for negative stimuli and quicker sac-
cades toward negative stimuli. In contrast, patients with AD
exhibited no emotion-related differences. These results sug-
gest that there is impairment in early emotional attention in
patients with AD.

Giintekin et al. [8] performed EEG studies of patients
with AD who had impairment in comprehension of emo-
tional facial expressions and of matched healthy control
participants. They found significant a hemispheric differ-
ence between these two groups. There was a right hemi-
sphere alpha power dominance in healthy subjects but not
in patients with AD.

Klein-Koerkamp et al. [9] wanted to learn whether abnor-
malities in emotional decoding in patients with AD were
related to general cognitive decline or reflected an independ-
ent deficit. They performed a comprehensive meta-analysis
of existing studies that compared patients with AD with
age-matched healthy older adults on measures of emotional
decoding. Their goals were to quantify the magnitude of the
AD deficit and to identify the variables that may modulate
the deficit. Their results indicated that patients with AD have
significant impairment in emotional decoding regardless of
the emotional task, the type of stimuli used, the type of emo-
tion tested, or disease severity. Even after these investigators
controlled for cognitive status, the emotional performance
of patients with AD was still poorer than that of the healthy
controls. These results suggest that impaired emotion pro-
cessing in these patients cannot be solely explained by the
cognitive deficit. They provide evidence that progressive
neuropathological changes associated with AD can specifi-
cally impair emotional processing.

Producing Facial Emotional Expressions

Facial emotional expressions can be either volitional, pro-
duced by means of the primary motor cortex via the cor-
ticobulbar tracks, or they can be spontaneous, elicited by
patterns of neural activity in the orbitofrontal cortex and the
limbic system [1]. Intentional (voluntary) emotional facial
expressions are a highly complex and are a learned form of
human communication [10]. These intentional expressions
are often used to influence the behavior of others.
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Smith [11] examined spontaneous facial expression in
response to emotional stimuli and its relationship to subjec-
tive experience in patients with mild dementia of the Alzhei-
mer type and in age-matched controls. Participants viewed
a series of video clips depicting various emotions. The
participants were videotaped while watching the vignettes,
and their facial expressions were scored using the Facial
Action Coding System [12]. Participants with AD showed
more facial expression associated with negative emotion in
reaction to the sad vignettes than did controls. However,
self-ratings of emotional experiences were similar for both
groups. Correlations between emotion ratings and intensity
of facial expression were higher for healthy controls during
happy vignettes.

Mograbi, Brown, and Morris [13] studied emotional reac-
tivity in patients with mild to moderate AD and matched
controls by using films with positive, neutral, or negative
emotional content. Reactivity was measured through a self-
report questionnaire and the filming of facial expressions
during viewing. The patients with AD showed reduced self-
reported reactivity to films with negative content but exhib-
ited facial responses that were similar to those of controls
for all films.

In summary, the limited studies on spontaneous emo-
tional facial expression in patients with AD have yielded
conflicting results.

Comprehending Affective Prosody

Taler et al. [14] explored the emotional prosodic process-
ing impairment associated with AD and in addition sought
to learn if this disorder also impaired grammatic prosody.
Patients with AD were impaired in comprehending both
emotional prosody and grammatic prosody (discriminat-
ing between statements, questions, and commands). These
results suggest that impairments in affective prosody pro-
cessing in AD may be related to a more general prosodic
processing impairment. It was also noted that the partici-
pants with AD had mild disease, suggesting that prosodic
impairments occur early in this disease. Templier et al. [15]
also tested comprehension of emotional prosody in patients
with AD and found that these patients were impaired.

Producing Affective Prosody

Horley, Reid, and Burnham [16] investigated the expression
of emotional prosody in patients with moderate dementia
of the Alzheimer’s type, as well as control participants,
investigating expression of happiness, anger, sadness, and
surprise. In this expressive task, objective acoustic measure-
ments revealed significantly less pitch modulation by the
Alzheimer group. However, these measurements showed

that the patients with AD retained their ability to vary pitch
level, pitch modulation, and speaking rate as a function of
emotion.

Martinez-Sanchez and co-workers [17] studied the pro-
duction of speech prosody in patients with AD and healthy
controls by measuring variation in fundamental frequency
and amplitude of speech on a reading task. Their results
revealed that pitch variations in speech and variations in
syllable timing were reduced in the Alzheimer’s group and
that these impairments tended to produce a “flat” speech
prosody in these patients.

Alexithymia

The term alexithymia come from Greek and means “with-
out words for emotions.” However, it is presently defined
by impaired awareness of one’s feelings, reduced ability to
explicitly identify and describe feelings, and limited dif-
ferentiation of emotional states (see recent reviews by [1,
18]). Three scales are often used to assess patients for alex-
ithymia: the Beth Israel Questionnaire, the Shalling Sifneos
Psychosomatic Scale, and the Toronto Alexithymia Scale.

There have been only a few studies of alexithymia in
patients with AD. Sturm and Levenson [19] reported
that alexithymia scores were positively correlated with
behavioral deficits in patients with dementia and were
negatively correlated with the grey matter volume of the
right pregenual anterior cingulate cortex. Yuruyen et al.
[20] found significantly greater alexithymia (defined by
scores on the Toronto Alexithymia Scale) in patients
with AD and patients with mild cognitive impairment.
However, they found no significant differences between
these two groups of patients. Smirni et al. [21] also
found higher total alexithymia scores in patients with
AD or MCI than in healthy participants. In contrast,
Arroyo-Anild et al. [22] tested patients with mild AD
and a matched group of healthy control participants for
alexithymia using the Shalling Sifneos Psychosomatic
Scale and found no differences. They also did not find
any significant correlations between alexithymia scores
and cognitive variables. The reason for the different
result is not certain, but as this study used the Shalling
Sifneos Psychosomatic Scale and other studies have use
the Toronto Alexithymia Scale, it is possible that the dif-
ference is methodologic in origin.

Treatment of Disorders of Emotional
Communication

Treatment of disorders of emotional communication in
general has recently been reviewed in detail elsewhere
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[23]. We are not aware of any research on these treatments
in patients with Alzheimer’s disease.

Apathy

Apathy has been defined as a neuropsychiatric symptom
characterized by a loss of motivation, emotional reactivity,
and initiative [24]. In 2021, the International Society for
CNS Clinical Trials and Methodology (ISCTM) Apathy
Work Group [25], in its refinement of diagnostic criteria
for apathy, reached a consensus that manifestations in two
of three dimensions must be present: B1, diminished ini-
tiative; B2, diminished interest; and B3, diminished emo-
tional expression/responsiveness.

The word apathy derives from the Greek term for absence
of feeling. The word abulia derives from a Latin-Greek con-
struction meaning “without will.” Apathy therefore relates to
emotions and abulia to intention, an executive function. Widely
used metrics for apathy (Apathy Evaluation Scale, Clinician
Version [AES-C]) [26], the Apathy Scale [27], the Lille Apathy
Rating Scale [LARS] [28], the Apathy-Motivation Index [29],
the Dementia Apathy Interview and Rating [DAIR] [30], and
the Neuropsychiatric Inventory Questionnaire (NPI)(1 item)
[31]) conflate the two terms. Furthermore, a quick perusal of
the items in these metrics reveals that they predominantly tap
abulia (see also [32, 33]). This was made quite explicit in the
2018 consensus criteria for apathy: “a quantitative reduction
of goal-directed activity in comparison to a patient’s previous
level of functioning” [34].

Research on apathy has faced a number of major chal-
lenges. One has been that the large number of more funda-
mental neural processing deficits implicated by the diag-
nostic criteria implicates multiple neural networks, each
supporting a particular computational function. Diminished
initiative (B1) and diminished interest (B2) are classic exec-
utive function deficits and, as such, suggest either abulia
or akinesia. Deficits in emotional reactivity during person-
to-person interactions (or person-to-pet interactions) could
reflect impairment in perceptual processing (impairment in
comprehension of facial expression or impairment in com-
prehension of affective prosody), impairment in emotional
expression, or a disorder of orbitofrontal-limbic function
that attenuates (as in 9) or distorts (as in 12) perceptions or
memories potentially evocative of emotion and emotional
expression. However, apathy, in operational terms, as noted
above, is defined by the items included in 9 scales, which
largely probe executive functions supported by dorsolat-
eral prefrontal cortex. On the other hand, imaging studies
(reviewed by 24) particularly point to pathology in the ante-
rior cingulate cortex and medial prefrontal regions. This sug-
gests that while apathy scale items load heavily on prefrontal
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functions associated with dorsolateral prefrontal cortex, the
fundamental deficit may actually be best interpreted as a
form of akinesia, as classically seen with midline frontal
lesions [1, 35].

Apathy—absence of feeling—might best be viewed
as a disorder of the magnitude of emotional feeling. This
could be related to pathology in systems supporting emo-
tional communication or in the orbitofrontal-limbic system.
Because orbitofrontal neurofibrillary tangles do not typi-
cally develop until the most advanced stages of AD [36],
disorders of emotional communication are likely to be the
major factors in early and middle stages of the disease and
would best be tested using the methods described in the
forgoing. Orbitofrontal disease might best be tested using
behavioral or autonomic responses to emotion-provoking
stimulus sets such as the International Affective Pictures
System (IAPS) [37, 38]. Joshi, Jimenez, and Mendez [39]
presented pictures from the IAPS [37] to patients with
early AD and matched controls. These pictures vary in
valence (positive to negative) and their potential for elicit-
ing arousal. These investigators measured their participants’
initial heart rate deceleration, a measure of their orient-
ing response, and their focusing of attention. Patients with
early-onset AD had significantly larger orienting responses
than did the normal controls across all conditions. The
patients with early-onset AD, when compared to the con-
trols, even showed orienting responses to less threatening
stimuli, including pleasant stimuli. The orienting responses
among the participants with AD significantly correlated
with anxiety scores on the NPI.

The responses of some patients to SSRIs or SNRIs may
provide a clue to the mechanisms of true apathy—absence
of feeling related to orbitofrontal-limbic pathology. In the
experience of one of us, a not particularly bright or intro-
spective patient treated for migraine, neck pain, depression,
and insomnia returned to clinic after his dose of venlafax-
ine had been increased and asked if it could be reduced,
explaining “I’d rather feel sad than feel nothing at all.” An
SSRI/SNRI apathy syndrome is now well-reported in the
psychiatric literature [40]. In one large study, emotional
blunting, as assessed with the Oxford Questionnaire on the
Emotional Side Effects of Antidepressants, was present in
46% of patients and was observed with SSRIs, SNRIs, and
tricyclic antidepressants [41]. Emotional blunting corre-
lates with severity of depression but clearly has a unique,
antidepressant-associated component. Only about 50% of
patients view it negatively. The apathy syndrome appears to
be an extreme variant of antidepressant-associated emotional
blunting.

Apathy as conventionally operationally defined—
actually abulia—is very commonly observed in patients
AD. It often starts even before the cognitive decline,
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and it often progresses once this impairment becomes
manifest. In neuroimaging studies, apathy in MCI and
AD is associated with aberrant white matter integrity in
widely distributed pathways [42].

Treatment with methylphenidate has been reported to
significantly reduce abulia symptoms and improve global
cognition [43] (see also recent Cochrane systematic review
[44]). Open-label studies of cholinesterase inhibitors such
as donepezil have also showed improvements in abulia [45].

Disorders of Emotional Experience:
Agitation/Aggression, Depression,
and Psychosis

Agitation/aggression, depression, and psychosis (hallucina-
tions or delusions) are the three most common behavioral
and psychological endophenotypes of AD; each is observed
in 30-40% of patients [46-49]. Anxiety symptoms have been
observed in up to 70% of patients with AD and are strongly
associated with other neuropsychiatric manifestations [50].
Anxiety is particularly likely to be a problem in patients who
develop AD before the age of 65 [51, 52].

Agitation/Aggression

Agitation in the context of dementia is defined as exces-
sive motor activity and verbal or physical aggression that is
associated with observed or inferred evidence of emotional
distress; that is severe enough to produce excess disability;
that, in the physician’s opinion, is beyond that due to the
cognitive impairment; and that cannot be attributed solely
to another comorbid psychiatric or medical condition [53].
Agitated behavior is often preceded by interactions with
institutional staff members involving either speaking or
touching or by intrusion by staff members into the patient’s
own personal space, particularly in the context of bathing,
toileting, grooming, or dressing, or during redirection of the
patient. Physically aggressive behavior is often preceded
by verbal aggression, acts of non-compliance, or defiance
of requests [54]. Lower prevalence of agitation has been
associated with favorable scores on measures of physical
environment and staff treatment activities, such as general
design, space, lighting, noise, maintenance, resident rooms,
quality of the staff interaction with residents, and the pro-
portion of residents engaged in planned activities [55] (but
see also 56). Agitation is associated with incident anxiety,
apathy (abulia), and delusions [57] but not depression [46].
Treatment-related reductions in agitation have been associ-
ated with treatment related reductions in psychotic manifes-
tations [58]. A number of factors can predispose to the acute
or subacute development of agitation. These include chronic
or acute pain, sleep disturbances (including sundowning),

changes in medications, acute medical illness, hospitaliza-
tion, and delirium [59].

Agitation is often associated with more severe dementia,
more rapid progression to severe dementia, reduced qual-
ity of life, earlier death, and worse relationships with fam-
ily members and caregivers [56, 60]. It increases caregiver
burden [61], risk of institutionalization, and costs associated
with care of patients with AD [62].

Depression

Olin et al. [63] defined provisional diagnostic criteria for
depression in AD: clinically significant depressed mood;
decreased positive affect or pleasure in response to social
contact and usual activities; social isolation or withdrawal;
disruption of appetite; disruption of sleep; psychomotor
changes (e.g., agitation or retardation); irritability; fatigue
or loss of energy; feelings of worthlessness, hopelessness,
or excessive or inappropriate guilt; and recurrent thoughts
of death, suicidal ideation, plan, or attempt.

Most depression scales have been validated in young
participants. In contrast, the Geriatric Depression Scale
[64] and the Cornell Scale for Depression in Demen-
tia [65] were developed for use in geriatric patients.
Patients with a cognitive impairment often fail to report
or underreport symptoms of depression because of
impairment in memory or ability to communicate, and
thus, input from caregivers is important in diagnosing
depression in patients with AD. Therefore, many clini-
cians use the Cornell Scale because it includes input
from caregivers.

AD appears to frequently be associated with depression,
and depressive manifestations are often quite persistent [66].
Reifler et al. [67] reported that of 102 patients satisfying
DSM-III criteria for primary degenerative dementia, 26%
had depression. Cummings et al. [68] found evidence of
depressive symptoms in 17% of patients with AD; however,
no patients with severe depression were identified. A rela-
tively recent study reported a prevalence of up to 50% [69],
and a meta-analysis of 57 studies of patients with MCI found
a 32% prevalence of depression [70]. These differences in
results may be related to differences in the diagnostic criteria
used for depression in patients with AD.

MRI structural imaging studies of patients with late life
depression and AD have demonstrated abnormalities in hip-
pocampal volume and ventricular enlargement [71]. Some
studies have suggested that depression may be related to
degeneration of the dorsal raphe nucleus, which supplies
serotonin to the brain, as well as the locus coeruleus, which
supplies norepinephrine [72]. More severe loss of seroto-
nin receptors and serotonin transporter binding has been
reported in patients with AD and depression, findings that
may have implications for treatment [73]. Other studies
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suggest that the mechanisms may be more complex (1). In
general, older adults with late-onset depression are more
likely to have cerebrovascular disease, including white mat-
ter hyperintensities or leukoencephalopathy, especially when
these white matter changes affect the frontal-striatal and
frontal-limbic brain networks [73]. There are other factors
that appear to be related to the development of depression in
patients with AD. These include being female, having a pre-
vious history of depression, ApoE4 positivity, and a family
history of depression. It has been reported that depression is
less severe in the later stages of AD [74]. Some medications,
such as centrally acting beta blockers (e.g., propranolol), can
induce depression.

Zubenko et al. [75] compared depression in patients
with AD to depression in aging participants without AD.
They found that patients with AD and depression had more
difficulties with concentration and indecisiveness, fewer
sleep disturbances, and fewer reports of feelings of worth-
lessness or excessive guilt.

Psychosis

In a retrospective study of 372 patients with autopsy-
confirmed neurodegenerative disease [76], psychosis was by
far most common in patients with Lewy body disease/AD and
frontotemporal lobar degeneration with transactive response
DNA binding protein-43 (TDP-43) inclusions. However,
psychotic manifestations were documented in 22.5% of
patients with AD, 6-41% with hallucinations (pooled preva-
lence of 16% in clinical series [77]), and 9-59% with delu-
sions (pooled prevalence of 31% in clinical series [77]).
Often psychotic manifestations are observed in the first
3 years of the disease. Auditory hallucinations are uncom-
mon. Hallucinations tended to occur in association with
sleep in 61.5%.

The nature of delusions differs among the major causes
of dementia. In general, they are almost always conceivably
possible [76]. Delusions in patients with AD are most often
paranoid and infrequently are they persecutory, grandiose,
erotic, reflect jealousy, or involve misidentification of people
(Capgras syndrome) or places [76].

The precise toll taken by psychosis per se on families
and the healthcare system is not certain. However, the
additional burden posed by neuropsychiatric symptoms
and usually measured using the NPI [31]) may be sub-
stantial. Neuropsychiatric manifestations in general and
psychotic symptoms in particular are often associated
with reduced caregiver ratings of health and quality of life
[78]. They are also associated with much greater direct
and indirect medical costs, even in patients with mild
dementia [79]. Psychotic manifestations are associated
with increased risk of cognitive and functional decline,
institutionalization, and death [60, 80].
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Treatment

Primary Treatment of Disorders of Emotional
Experience

Although there is no substantially effective primary treat-
ment for AD, there are several conditions susceptible to
treatment that may contribute to behavioral and psychologi-
cal features of AD. These conditions include depression,
pain, and sleep disorders. Some of these conditions may be
difficult to identify in patients with severe dementia, and in
practice, they may go undetected and untreated, even as their
treatment may be fairly benign (see below).

Depression

The National Institute for Health and Care Excellence sug-
gests that, for people with mild-to-moderate dementia, psy-
chological treatments should be tried before antidepressants
are initiated [73]. These behavioral and cognitive-behavioral
modification programs include emotion-oriented therapies,
psychotherapy, and sensory-stimulation therapies (e.g.,
music therapy, art therapy, pet therapy, aromatherapy, mul-
tisensory approaches, and structured activity programs).

The American Psychiatric Association [81] practice
guidelines for pharmacologic treatment of patients with AD
and other dementias who are depressed suggest that selec-
tive serotonin reuptake inhibitors (SSRIs) should be the first
choice. However, this guideline is not powered by clinical
trial data, and there is a paucity of adequately powered ran-
domized controlled trials (RCTSs) to test the value of these
drugs in AD. Systematic reviews of published studies have
failed to demonstrate a treatment effect [66, 82]. Further-
more, as with treatment studies of depression in any context,
the conduct of RCTs that capture the flexibility of antide-
pressant treatment in clinical practice (with the opportunity
for substantial titration and use of alternative or combined
drug regimens), coupled with the magnitude of placebo
effects, presents a major challenge.

Pain

Agitation/aggression can be related to a number of factors,
including pain or discomfort related to an occult urinary
tract infection, constipation, a broken bone, or degenera-
tive joint disease; to headache or nausea; to frustration
with inability to communicate; or it can be directly related
to dementia pathology. Pain may be difficult to ascertain in
patients with dementia, but Cohen-Mansfield and Lipson
[83] have shown that it can be assessed even in a pop-
ulation of patients with an average MMSE of 6.3. In a
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large cohort study [84], uncontrolled pain was associated
with depression, psychotic manifestations, and disruptive
behaviors including physical or verbal behaviors directed
toward others and rejection of care.

Husebo et al. [85], in cluster randomized trial con-
ducted at 18 nursing homes and involving 352 residents
with dementia (mean MMSE 7.5), found that a very mod-
est stepped analgesia regimen (initiated with scheduled
acetaminophen, escalated as needed to a maximum opi-
oid regimen of 24 mg morphine equivalent/day) reduced
scores on the Cohen-Mansfield Agitation Inventory by
a mean of 4.5 points (statistically significant at all time
points; mean effect size 0.28) (see also [86]). In a second-
ary analysis, Husebo et al. [87] found that the greatest
effect was on verbally agitated behavior (effect size 2 rela-
tive to placebo), followed by physically non-aggressive
behavior (pacing, trying to get to a different place, general
restlessness, inappropriate dressing or disrobing, handling
things inappropriately, and performing repetitious manner-
isms), and aggressive behavior (hitting, kicking, pushing,
scratching, biting, grabbing, throwing things, cursing or
verbal aggression, spitting, tearing things/destroying prop-
erty, hurting self or others, and screaming) (all differences
statistically significant).

Sleep Disorders

In a systematic review and meta-analysis of 48 studies of
patients with AD, sleep disorders were found in 14-69%
(pooled prevalence 39%) [77]. These include prolonged
latency, poorly sustained sleep, reduced sleep efficiency,
sleep disordered breathing, restless leg syndrome (RLS)/
periodic leg movements of sleep, circadian rhythm distur-
bances (often with sundowning), and excessive daytime
sleepiness [88, 89]. Patients with mild or moderate AD
exhibit sleep fragmentation (increase in the number and
duration of awakenings) and reduced slow-wave sleep and
rapid eye movement sleep. Between 40 and 70% of patients
with AD exhibit> 5 apneas/hypopneas/hour [89], and 24%
exhibit RLS [90]. Sleep disorders, irritability/lability, and
anxiety are the three factors most strongly associated with
NPI caregiver distress scores [91].

Sleep disorders are associated with and may contrib-
ute to behavioral and neuropsychiatric manifestations of
AD, and to the extent that they do, they may represent a
relatively easy means of treating these manifestations. A
factor analysis of 362 patients with AD utilizing the NPI
identified four endophenotypes: mood, hyperactivity,
psychosis, and executive function. Nighttime behavioral
disturbances loaded highly on psychosis, as did agita-
tion (46). Agitation has been particularly associated with
RLS [92].

Treatment Diurnally synchronized bright light therapy [89,
93, 94] and continuous positive airway pressure (CPAP)
have been shown to improve sleep quality, daytime sleepi-
ness, and cognitive function [88, 89, 95]. However, provid-
ing bright light therapy in an institutional setting is likely
to be challenging. Compliance by demented patients with
CPAP may be low.

RLS is readily treatable with dopaminergic drugs (levo-
dopa/carbidopa continuous release, pramipexole, or ropin-
irole) or with alpha-2-delta voltage-gated calcium channel
receptor blockers (gabapentin, pregabalin) in titrated dosage.

Trazodone, in doses ranging between 25 and 600 mg,
has been tested in over 45 RCTs for its value in treating
insomnia (primary, secondary, in the context of depres-
sion, and in patients with alcohol dependence) [96]. In all
but two of these studies, it was judged to be highly effec-
tive and associated with minimal to no side effects beyond
morning sedation in some individuals. Only one RCT of a
fixed dose of 50 mg for treatment of insomnia in patients
with AD (community dwelling) has been reported [97].
Results were comparable to those in other populations, and
there was no excess of adverse effects relative to placebo.
Dose response to trazodone is highly variable, and titration
is essential.

In a 4-week placebo controlled RCT of suvorexant
10-20 mg (titrated) involving 285 participants with mild to
moderate AD and insomnia, the drug was associated with a
modest increase in sleep duration (28 min, as measured by
polysomnography), mainly during latter parts of the night,
and no side effects except somnolence insufficient in degree
to lead to discontinuation of the drug [98].

In summary, sleep disorders are generally readily treat-
able with pharmacologic approaches using drugs with mini-
mal side effects. To the extent that sleep disorders potentiate
agitation/aggressiveness and psychosis (an under-studied
subject), treatment of these disorders may be of substantial
benefit for behavioral and psychological manifestations of
AD.

Symptomatic Treatment of Disorders of Emotional
Experience

When factors that might be contributing to behavioral and
psychological disorders of patients with AD cannot be
identified or treated, symptomatic treatments are employed.
Although current symptomatic treatments for neuropsychi-
atric disorders associated with AD have contributed to our
ability to manage patients with this disease, the effectiveness
of all drugs currently in use is, on average, modest and often
insufficient, and many drugs, particularly the antipsychot-
ics, carry with them substantial risk of serious side effects.
A number of trials of new agents, some quite novel, are in
progress [99].
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Anticonvulsants

Several adequately sized RCTs of carbamazepine and val-
proate suggest that these drugs do not have clinically signifi-
cant effects on behavioral and psychological symptoms of
dementia, most particularly agitation, and that they are often
associated with adverse effects [100, 101]. However, one
RCT of carbamazepine in 51 severely demented institution-
alized patients [102] did report a significant benefit of the
drug on the primary outcome measure, the Brief Psychiatric
Rating Scale (BPRS), as well as several secondary meas-
ures, including a factor loading on agitation derived from
a principal component analysis of the BPRS and tabulation
of extra staff time required for care of the patient. There do
not appear to have been any RCTs of pregabalin, gabapentin,
lamotrigine, or topiramate.

Acetylcholinesterase Inhibitors

Many studies have evaluated the impact of acetylcholinest-
erase inhibitors (donepezil, rivastigmine, and galantamine)
on neuropsychiatric symptoms of AD [103] and have dem-
onstrated significant but modest reductions in symptoms
including delusions, agitation, depression, anxiety, apathy,
disinhibition, and irritability. However, in a meta-analysis
of 12 RCTs, Campbell et al. [104] found a weighted mean
decline in NPI score of 1.38 points and a drug effect size
of only 0.10. Other studies suggest that these results may
reflect either the mildness of neuropsychiatric symptoms in
participants typically recruited to trials of efficacy defined
by measures of cognitive function [105] or heterogeneity
in response to acetylcholinesterase inhibitors. In a rand-
omized withdrawal study of donepezil administered to 96
participants with elevated NPI scores, Holmes et al. [106]
reported a decline in NPI score of 2.9 points in those still
on donepezil and an increase of 3.3 points in those on pla-
cebo 12 weeks after randomization. Mega et al. [107], in an
open label trial of donepezil, found that 41% of participants
(responders) demonstrated a > 4-point decrease in NPI score,
whereas 28% (non-responders) demonstrated a > 4-point
increase in NPI score. At baseline, responders had signifi-
cantly worse delusions, agitation, depression, anxiety, and
disinhibition (see also Cummings et al. [108]).

Antidepressants

The use of antidepressants to treat depression in the con-
text of AD was discussed above. We here consider other
applications.

An RCT of citalopram 30 mg/day in 186 patients with
AD with clinically consequential agitation demonstrated
clinically significant reduction in agitation as defined by
the two primary outcome measures, the Neurobehavioral
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Rating Scale-Agitation Subscale (NBRS-A) and the Clini-
cal Global Impression of Change (GCIC), as well as the
Cohen-Mansfield Agitation Inventory (CMAI) [109]. The
citalopram-treated group experienced a significantly greater
decline in NBRS-A score (p =0.04; effect size 0.29), CMAI
(p=0.008; effect size 0.36), and a significantly better GCIC
score (p=0.007). Major depressive disorder was an exclu-
sionary criterion for this study but depression is common
and may be particularly difficult to diagnose in patients with
dementia. Citalopram treatment was associated with 1 point
worsening in MMSE scores, prolongation of QT-interval,
and an increase in fall risk. A secondary analysis of trial
results revealed that citalopram treatment was also associ-
ated with reductions in delusions, hallucinations, anxiety,
and irritability [110]. A recent RCT of mirtazapine, titrated
to 45 mg, in 204 participants failed to demonstrate any ben-
efit [111].

There is no logical reason to think that effects similar to
those achieved with citalopram might not be achieved with
other SSRIs, SNRIs, or bupropion, given the general com-
parability of the effects of these drugs. However, empirical
evidence is lacking.

Antipsychotics

Because of the prevalent use of antipsychotic medications
for treatment of behavioral and psychological symptoms in
AD, notwithstanding their serious side effect profile, we
review this literature in somewhat more detail. A summary
of results of RCTs of antipsychotic medications used to treat
psychosis is reported in Table 1. Results of RCTs of trials
targeting agitation are summarized in Table 2.

Adverse Effects of Symptomatic Treatment Even the newer,
atypical antipsychotic drugs, which have largely replaced
first generation drugs in clinical practice, are associated with
a host of adverse effects, many serious [112] — hence FDA
“black box” warnings. These include worsening of cogni-
tion [113], Parkinsonian manifestations, gait disturbances,
drowsiness, and tardive dyskinesia; venous thromboembolic
events (doubling of risk); peripheral edema; urinary tract
infections; QT interval prolongation, torsade de pointes, and
sudden cardiac death; metabolic syndrome; stroke (doubling
of risk) [112]; and death (odds ratio 1.9-2.19) [114]. Mor-
tality risk is highest in the first 6 months of use, it is dose
related, and there is little difference in relative risk between
atypical and typical antipsychotics [114].

Summary of Treatment Effects A vast effort has been
devoted to RCTs of antipsychotic agents for treatment of
neuropsychiatric manifestations of AD. Unfortunately,
they have been shown to yield modest benefits (small
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effect sizes) (Tables 1 and 2) and at the cost of onerous
side effects, including an associated doubling of mortal-
ity (see also meta-analysis [115]). The advice proffered by
Schneider et al. [116] 15 years ago still seems apropos: “if
improvement is not seen [in 10 or 12 weeks] then the medi-
cation should be discontinued and other approaches...could
be considered.” Treatment in practice would undoubtedly
benefit from the use of N of 1 trials in which a drug is insti-
tuted for 1 to 4 months, then discontinued for the same time
period, and then re-instituted, thereby testing the value of a
drug in an individual patient.

Pimavanserin, a 5-HT,, receptor inverse agonist and
antagonist with little affinity for dopamine receptors, might
prove to be a genuine innovation [117] (see also [118]).
Its effect size (0.35, i.e., an average of 0.35 SD reduction
in symptoms), though modest, compares favorably with
that of traditional antipsychotics. The effect size was 0.73
in patients with more severe psychotic symptoms [117].
Patients treated with pimavanserin do not experience the
clinical manifestations associated with dopamine D2 recep-
tor blockers. However, a recent retrospective cohort study of
20,298 patients with Parkinson’s disease residing in Medi-
care long-term care facilities (2186 of whom received pima-
vanserin), employing Medicare claims data and propensity
score-based inverse probability of treatment weighting (24
baseline characteristics), revealed a 1-year absolute mortal-
ity rate of 38.5/100 person-years in the untreated group and
a relative risk of death in pimavanserin users of 1.56 (95%
CI 1.42-1.72) [119]. In retrospective studies, association can
never be construed with absolute confidence as evidence
of causation, and the reasons for prescribing pimavanserin
could have predisposed its users to earlier death. Further-
more, patients with AD might not be susceptible to the risk
observed in patients with Parkinson’s disease. Nevertheless,
this was an exceptionally well-controlled study, and the
excess mortality associated with pimavanserin use (19/100
patient-years) was substantial.

The American Geriatrics Society has recommended
avoidance of antipsychotics unless non-pharmacological
options have failed or are not possible and the patient is
threatening substantial harm to self or others [120]. Never-
theless 12-37.5% of patients with behavioral and psycho-
logical symptoms of dementia are treated with these drugs
[121]. One can well ask why the use of these drugs continues
to be so widespread. There are several possible answers:

e The enormous clinical challenge posed by psychosis and
agitation and the paucity of options for meeting it.

e The absence of theoretically motivated and empirically
tested alternatives favors perpetuation of old practices.

e The apparent similarity of psychotic manifestations of
dementia and schizophrenia, coupled with the success
of antipsychotic medications in 14 of schizophrenia, pro-

vides a strong theoretical appeal for their use in demen-
tia.

¢ Human susceptibility to the effects of irregular reinforce-
ment leads to generalization of favorable results in single
patients to entire clinical populations.

e To the extent that psychotic manifestations and agitation
wax and wane (a common observation [122, 123]), cli-
nicians are most likely to prescribe medications during
periods of maximal symptoms; improvement thereafter
may reflect regression to the mean rather than drug effect,
the conflation of which tends to convince clinicians of
drug efficacy.

e The general absence in the practice of medicine of use
of N of 1 trials — an effective means for testing efficacy
in a given patient.

Benzodiazepines

Benzodiazepines would seem to be logical candidates for
treatment of certain neuropsychiatric manifestations of
dementia, for example, agitation or psychotic manifestations
occurring at night in patients with insomnia or, during the
day, in patients with high anxiety. However, research on this
subject has been at a standstill for over 20 years. The use in
elderly patients of benzodiazepines and other drugs acting
on the central nervous system has long been guided by the
Beers criteria, which were most recently updated in 2003
[124]. The Beers criteria are based on an expert consen-
sus developed through an extensive literature review with
a bibliography and questionnaire evaluated by nationally
recognized experts in geriatric care, clinical pharmacology,
and psychopharmacology using a modified Delphi technique
to reach consensus. Our impression is that the Beers cri-
teria have been widely taken as an absolute contraindica-
tion to use of any dose of a benzodiazepine in the elderly.
However, the specific recommendation of the 2003 updated
version of the Beers criteria on benzodiazepines is the fol-
lowing: potentially inappropriate use, “short-acting benzo-
diazepines: doses greater than lorazepam, 3 mg; oxazepam,
60 mg; alprazolam, 2 mg; temazepam, 15 mg; and triazolam,
0.25 mg”, and concern, “Because of increased sensitivity
to benzodiazepines in elderly patients, smaller doses may
be effective as well as safer. Total daily doses should rarely
exceed the suggested maximums” [124]. Even now, 18 years
later, we find little to disagree with. Nevertheless, we felt
it worth reconsidering this literature, if for no other reason
than to emphasize the need for further studies.

Most of the case against benzodiazepines derives from
cohort or case—control studies [125]. In such studies, patients
in the drug group are assumed to differ from those in the con-
trol group only in that they are taking the drug. Quite obvi-
ously, patients in the drug group differ in another important

@ Springer



110

K. M. Heilman, S. E. Nadeau

respect: they suffered symptoms that led physicians to pre-
scribe the drug, symptoms that might be having a major
detrimental impact on the patient’s life and that might be
associated with intrinsic hazard, as well as additional comor-
bidities. Cohort studies can only establish statistical associa-
tion, but all too often, causality is inferred. For example, it
is often assumed that benzodiazepines cause worsening of
cognitive function or more rapid cognitive decline when it
is actually the case that they were prescribed because such
patients are more likely to experience symptoms that might
lead physicians to prescribe benzodiazepines. It is unlikely
that prescribing rationale can be adequately captured in ret-
rospective studies by using propensity score matching. By
the very nature of cohort studies, risk is reported as relative
risk. A relative risk of 3 might sound impressive until one
is told that the baseline risk of the adverse effect in question
is 0.01%/year. Clinical decision making is based upon the
weighing of absolute likelihood of benefit against absolute
risk of harm. It might be perfectly appropriate to incur a
certain risk of harm to achieve an important benefit (as we
do, e.g., in the use of antipsychotic medications and in the
use of anticoagulants to mitigate stroke risk in patients with
atrial fibrillation). Many studies seem to assume that the risk
is homogeneous, experienced equally by all patients treated
with the drug. The possibility that risk is predominantly
associated with excessive dosing is seldom considered.
Any drug acting on the central nervous system, particularly
when prescribed in excessive dosage, might have deleterious
effects on cognition, the more so in patients with already
compromised cognitive function. Absolute dosage may be a
poor guide because optimal dosage, probably influenced in
part by genetics, likely varies substantially between differ-
ent patients. The possibility that certain side effects may be
associated predominantly with certain risk factors, e.g., loss
of postural reflexes, or idiosyncratic in nature (likely also
because of genetic variants), is seldom considered. When
guidelines proscribe the use of certain drugs, the absence
of suitable alternatives is seldom considered. Finally, many
patients with insomnia, left to their own devices, will resort
to use of over-the-counter hypnotics, which almost univer-
sally contain diphenhydramine, a drug with potent anticho-
linergic effects, which may impair cognition.

The origins of the concept of high risk of dependency are
not so clear [126]. The most likely explanation appears to
be conflation of persistent disorder symptoms with depend-
ency symptoms. Although benzodiazepines have generally
been FDA approved on the basis of data from short trials
(which are less expensive to perform), they are commonly
used to treat chronic conditions. If a benzodiazepine is initi-
ated for treatment of generalized anxiety disorder and symp-
toms recur 10 years later when the drug is discontinued,
this likely constitutes evidence that the original condition
persists, rather than that the patient has become dependent
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on the drug. Symptoms of over-rapid reduction in dosage/
sudden termination might also be interpreted as evidence of
psychological dependence when they actually reflect physi-
cal dependence and can easily be avoided.

Well-designed RCTs can address many, albeit not all, of
the problems that plague cohort and case—control studies.
RCTs of benzodiazepines for neuropsychiatric manifesta-
tions of dementia were conducted decades ago [125]. None
would remotely meet today’s standards: they were vastly
underpowered, there was inadequate attention to dose titra-
tion, and experimental control was lacking. Testing the
effects of drugs that require titration constitutes a particular
challenge for RCT design. It is by no means certain that the
risk/benefit ratio of benzodiazepines when used in patients
with AD will justify their risks, but given the data bearing
on antipsychotics discussed in the foregoing, the pursuit of
further RCTs would seem to be warranted.

The possibility that the use of benzodiazepines might
increase the risk of developing dementia has been raised
by a number of studies [127, 128]. Because most of these
studies have involved retrospective cohort designs, they are
susceptible to the same methodologic weaknesses as studies
reporting the clinical adverse effects were associated with
benzodiazepine use, as discussed above. Only prospective
studies (and preferably RCTs) can definitively determine
whether a cause-effect relationship exists. Prospective cohort
studies have not shown an association between short-acting
benzodiazepine use and incident dementia [129, 130].

Cannabinoids

A recent systematic review [131] and a meta-analysis [132]
of nine small clinical trials of cannabinoids (tetrahydro-
cannabinol, dronabinol, and nabilone; six RCTs and three
quasi-randomized trials) in the treatment of behavioral and
psychological symptoms of dementia, primarily agitation
and aggression, suggested a sufficient possibility of benefit
to motivate the conduct of larger trials. A number of RCTs
are in progress [133].

Dextromethorphan + quinidine

Dextromethorphan is a low-affinity, uncompetitive
N-methyl-D-aspartate receptor antagonist, o, receptor
agonist, serotonin and norepinephrine reuptake inhibitor,
and neuronal nicotinic osf, receptor antagonist. The com-
bination with low-dose quinidine inhibits the metabolism
of dextromethorphan, thereby achieving higher central
nervous system concentrations of the drug. The combina-
tion has been approved by the Food and Drug Administra-
tion for the treatment of pseudobulbar affect. In an RCT
of 218 patients with AD, treatment with dextromethorphan
30 mg+ quinidine 10 mg twice daily reduced scores on the



Emotional and Neuropsychiatric Disorders Associated with Alzheimer’s Disease 1

NPI agitation/aggression domain by 1.5 points relative to
placebo (p <0.001; effect size 0.60) [134]. The mean Clini-
cal Global Impression of Change was 3.0 in the drug group
and 3.6 in the placebo group (p <0.01; lower is better).
Major adverse effects included falls (8.6% versus 3.9%),
diarrhea (5.9% versus 3.1%), and urinary tract infections
(5.3 versus 3.9%).

Memantine

A number of RCTs have shown that memantine has a statisti-
cally and clinically significant beneficial effect in reducing
scores on the NPI symptom cluster of agitation/aggression,
delusions, hallucinations, and irritability/lability in patients
with moderate to severe AD [135, 136]. However, more
recent RCTs have failed to show any benefit for agitation/
aggression [137, 138].

Propranolol

There has been a single small trial of propranolol [139].
Thirty-one patients with persistent disruptive behaviors (NPI
domains: agitation/aggression, irritability/lability, and/or
aberrant motor behavior) were titrated to a mean dose of
propranolol 106 mg/day or placebo, maintained for 6 weeks.
The drug group experienced a mean decrease in total NPI
score that was 7.5 points greater than in the placebo group
(p <0.01; effect size 0.49). Clinical Global Impression of
Change was 3 in the drug group and 4.5 in the placebo
group (p <0.005; lower is better). Although there was a high
drop-out rate in the placebo group and the small number
of patients in this trial limits generalizability, the medium
effect size that was achieved suggests that further trials are
warranted.

Non-pharmacologic Interventions

An RCT of various combinations of antipsychotic drug
review, a very modest social intervention program, and a
very modest exercise program [140], conducted in patients
with dementia in 16 nursing homes, demonstrated that antip-
sychotic drug review reduced the use of these drugs by 50%,
and the combination of antipsychotic drug review and the
social interaction program reduced mortality from 35 to
19%. Antipsychotic drug review worsened neuropsychiatric
symptoms (NPI score), but this effect was rendered negligi-
ble when this review was combined with the social interven-
tion. Exercise significantly improved neuropsychiatric symp-
toms overall but not depression. The modest nature of the
interventions employed in this study means that they would
likely be feasible in most institutional settings. In an older
study, Fossey [141] demonstrated, in a cluster randomized
trial of a psychosocial intervention combined with efforts

to reduce neuroleptic use conducted in 12 nursing homes,
that neuroleptic use could be reduced by 19% without any
associated increase in agitation and aggression.

There have been a large number of studies of interven-
tions to ameliorate agitation [142] (see also [143] for com-
prensive review). Some have demonstrated very large effect
sizes (>2), particularly those that involve various methods
of training institutional staff. However, results have varied
enormously from trial to trial, suggesting that specific attrib-
utes of a particular intervention pursued in a particular trial
are very important. These also tend to be more intensive and
therefore more costly interventions.

Studies testing the effect of non-pharmacological
approaches on activities of daily living and depression in
patients with moderate to severe dementia have reported
effects sizes in the small (ADL 0.28) to medium range
(depression 0.44) [144] but no impact on other behavioral
and psychological symptoms, including anxiety.

Finally, a comprehensive management guideline,
“Describe, Investigate, Create, and Evaluate” (DICE), has
been formulated by a multidisciplinary panel of experts
[145, 146] for management of behavioral and psychologi-
cal symptoms of AD. The approach was recommended in a
recent international consensus evaluation that employed a
modified Delphi approach [147]. Insofar as we can deter-
mine, DICE has not been subject to empirical testing.

Conclusion

There is now strong evidence that patients with AD have lost
their ability to comprehend and express affective prosody,
impaired ability to comprehend emotional facial expres-
sions and affective body gestures, and impaired ability to
express affect by these same means. These symptoms are
typically not particularly disruptive, but they are associ-
ated with impoverishment of the emotional life of affected
patients and degradation of close emotional relationships.
Patients with AD also experience disorders of emotional
experience, mood (including depression and anxiety), agi-
tation/belligerence, and psychosis. These disorders reduce
quality of life and are often very disruptive to families. They
are frequently the precipitant of institutionalization. Some
disorders, particularly agitation/belligerence, which become
more severe with advancing disease, pose major challenges
to institutional management of patients with AD.

Research on primary treatment of disorders of emotional
communication is in earliest stages, and so far, no treatment
has demonstrated sufficient efficacy to justify translation to
clinical practice [1]. The mechanisms underlying disorders
of emotional experience are generally too poorly understood
to enable the development of a primary treatment. However,
the treatment of depression, pain, and sleep disorders may
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have substantial benefits on daytime quality of life. Treatment
of sleep disorders, using CPAP for obstructive sleep apnea,
dopaminergic treatment or gabapentin/pregabalin for RLS/
periodic leg movements of sleep, or trazodone in titrated dos-
age for idiopathic insomnia, shows the greatest promise for
management of the most disruptive manifestations, agitation/
belligerence, and psychosis; unfortunately, there have not been
sufficient studies in this area. Treatment of depression in AD
reflects inference from success in the use of SSRIs and SNRIs
for treatment of idiopathic depression as there have been no
sufficiently powered and adequately designed RCTs to prove
their benefit in patients with AD who have depression.

A single, quite impressive study of a non-pharmacologic
treatment of psychosis in patients institutionalized for AD
has shown a clinically important benefit [140]. However,
the general approach to psychosis and agitation/aggres-
sion in this population has been overwhelmingly pharma-
cologic, predominantly relying on antipsychotic medica-
tions, notwithstanding the small effect sizes demonstrated
in the very large number of adequately powered RCTs
and their potentially serious side effects. These data sug-
gest that antipsychotic medications should be used only
as a last resort and then only for limited periods of time
because psychosis and agitation/aggression tend to wax
and wane. Newer approaches, for example, using pima-
vanserin, a 5-HT,, receptor inverse agonist and antagonist
with little affinity for dopamine receptors, for psychosis,
and dextromethorphan + quinidine for agitation/aggression,
show considerable promise, but data are not yet adequate
to support on-label use of these drugs for these indications.
Unfortunately, the substantial excess mortality associated
with pimavanserin use in patients with Parkinson’s disease
strikes a strong cautionary note. Physicians are perfectly
free to prescribe these drugs off-label, but this prescription
will likely be strongly resisted by insurance companies.
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