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Abstract

Purpose of review The goal of the current review is to provide an update on the manage-
ment of agitation in persons with dementia with a focus on pharmacological management
of persons with Alzheimer’s disease.
Recent findings As consistently effective and safe pharmacologic interventions are still
lacking, identifying and addressing medical and environmental precipitants remain a
priority. Acetylcholinesterase inhibitors and memantine should be initiated to enhance
cognition, and if present, management of insomnia or sundowning with trazodone is
indicated. If agitation persists, treatment with citalopram can be initiated with attention
paid to potential prolongation of the QT interval. Treatment with low doses of atypical
antipsychotics such as risperidone or quetiapine can be effective after appropriate
consideration of and disclosure of potential adverse effects.
Summary In light of the lack of consistently effective treatments for agitation in dementia,
there have been renewed efforts to define the condition and improve the design of trials of
medications to treat it. Considering the heterogeneity of patients and their comorbidities
as well as the specific nature of their “agitation”, there is no “one-size fits all” approach to
agitation in AD. However, many options exist that can be prudently pursued for this
common problem in this delicate population.
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Introduction

Associated with advancing neurodegenerative disease,
agitation is arguably the most disrupting and challeng-
ing symptom to patients, family members, and profes-
sional and non-professional caregivers. Despite its im-
portance, currently available pharmacological and non-
pharmacological interventions have limited and unreli-
able efficacy. Barriers to the development of effective
treatments include but are not limited to difficulties
defining and measuring agitation in dementia, appro-
priate design of clinical trials, the frailty of the intended
population, and perhaps the fundamental intractability
of the problem.

Agitation is difficult to define as the term is used to
include such diverse behaviors as wandering, targeted
aggression, random striking out, disruptive vocaliza-
tions, or uncooperativeness. In light of this, the Interna-
tional Psychogeriatric Association convened a panel of
experts with the goal of establishing principles guiding
the definition of agitation in elderly populations [1••].
They ultimately defined agitation as [1] occurring in
patients with cognitive impairment or a dementia syn-
drome; [2] exhibiting behavior consistent with emotion-
al distress; [3] manifesting excessive motor activity, ver-
bal aggression, or physical aggression; and [4] evidenc-
ing behaviors that cause excess disability and are not
solely attributable to another disorder (psychiatric,med-
ical, or substance-related). At its core, the International
Psychogeriatric Association (IPA) definition of agitation
consists of excessive motor activity defined by pacing,
rocking, gesturing, pointing fingers, restlessness,
performing repetitive mannerisms; verbal aggression
typically exemplified as yelling, speaking excessively
loudly, using profanity, screaming, shouting; and phys-
ical aggression mainly involving hurting others, grab-
bing, shoving, pushing, resisting, hitting, kicking,
scratching, biting, throwing, slamming doors, tearing
things, and destroying property. Absent from the IPA
definition of agitation is the substantial delusional be-
havior that is highly prevalent in people with dementia.
These typically consist of delusions of theft, paranoia,
abandonment, and infidelity, that one’s spouse is an
imposter; or one’s house is not one’s home. Agitation
and delusions frequently co-occur and often are not
distinguished.

The heterogeneity in the definition of agitation is
reflected in the instruments used to measure it, and
therefore its prevalence varies among studies. The
Cohen-Mansfield Agitation Inventory (CMAI)

reflects the IPA’s definition and surveys 29 specific
problematic behaviors, divided into Physical Aggres-
sive and Non-Aggressive and Verbal Aggressive and
Non-Aggressive behaviors [2]. The BEHAVE-AD scale
elicits the frequency and severity of specific symp-
toms of agitation, i.e., verbal outbursts, physical
threats, or violence, but not others [3]. A commonly
used measure, the Neuropsychiatric Inventory (NPI)
[4] and variants (including a short version [5] and a
nursing home version [6]), was derived from the
BEHAVE-AD and uses a screening question for each
of 10 or 12 domains which, if endorsed, leads to
questions eliciting specific symptoms within that do-
main. Its agitation/aggression domain includes resis-
tance toward caregivers, uncooperativeness, stub-
bornness, being “hard to handle,” cursing, and
kicking or hitting people and objects.

As a result of the heterogeneity of measures of agita-
tion in dementia, overall or composite measures are of
limited value for describing patients with agitation for
clinical trials or in assessing beneficial effects from ther-
apeutic interventions [7]. As the specific character of
agitated behaviors change over the course of dementia
and in response to environmental manipulation and
psychosocial and medication treatment approaches, at-
tention must be paid to how they are specifically mea-
sured in both clinical care and when interpreting re-
search studies.

Despite a large number of randomized controlled
clinical trials of medications for agitation and psycho-
sis in dementia, only a few trials have demonstrated
efficacy for specific pharmacological interventions. It
has been argued that trial designs are frequently sub-
optimal, and therefore some consideration has been
given to improving them. Among the suggestions of a
consensus panel discussing trial methods [8•] were [1]
decreased emphasis on endpoint analyses and rather a
focus on the trajectory of response over time, [2] ap-
propriate selection of subjects with persistent, challeng-
ing agitation, [3] pre-specification of meaningful effect
sizes and defining response in terms of numbers need-
ed to treat, and [4] increased attention in trials to
adverse effects in the frail population including seda-
tion, decreased mobility, and cardio- and cerebrovas-
cular events. In addition to methodological consider-
ations however, it is also the case that current medica-
tions are of limited efficacy for either agitation or psy-
chosis in the context of dementia.
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In a recent population-based study of electronic
health records of persons in the USA with Alzheimer’s
disease (AD) or dementia (excluding those with non-AD
dementia) using the IPA definition of agitation as de-
scribed above, an overall prevalence of 44.6%was found
which was higher in moderate to severe stages (74.6%)
[9]. In this paper, we will review evidence for chronic

treatments (as opposed to prn use for acute agitation) of
this common problem with a focus on available phar-
macological treatments in AD. We will include a discus-
sion of Lewy body disease (LBD) but will not focus
specifically on frontotemporal dementia due to its het-
erogeneity or to vascular dementia in light of its frequent
overlap with AD pathology [10].

Non-pharmacological interventions

Though the focus of this review is on pharmacological interventions for agita-
tion in persons with dementia, non-pharmacological interventions should be
considered prior to initiating drug therapy. The first step in the approach to the
agitated dementia patient should be to evaluate for the presence of precipitating
factors, both medical and environmental. Any sort of physical or emotional
discomfort can lead to agitation in persons who cannot otherwise express their
state of mind. A recent study reported that 23% of hospitalizations in cogni-
tively impaired and unimpaired persons 70 years of age or greater were due to
“ambulatory care-sensitive conditions” and therefore preventable [11]. Al-
though not all admissions were due to agitation, agitation was common during
hospitalization, emphasizing the importance of preventing, identifying, and
treating agitation on an outpatient basis. In this population, particular attention
should be given to infections (e.g., urinary tract and respiratory), cardio- and
cerebrovascular disease, and medication effects, particularly when the agitation
is of acute or subacute onset.

Situational factors frequently are antecedent to or exacerbate agitation and
addressing them can lead to substantial benefits. Breaks in routine such as a
move to an unfamiliar environment are common precipitants of agitation, and
every attempt should be made to surround the patient with recognizable
persons and belongings such as family photos and other possessions. A patient
with dementia may have known or unknown aversions to specific persons or
caregivers who, for example, might remind them of prior traumatic experiences
(e.g., professional male caregivers for a woman who has previously been
sexually assaulted). The presentation of familiar, individualized music can have
an activating or soothing effect [12], and though one meta-analysis found a
significant effect on improving agitation [13], a recent Cochrane review did not
[14]. Structured holistic approaches [15, 16] in which communication training
and person-centered care, physical activity programs, pet therapy (and even
robot pet therapy [17]), massage, aromatherapy, and music therapy are com-
bined might be helpful in improving quality of life and decreasing agitation
[18].

Agitation can be particularly problematic at night when the potential for
injury is greatest and when caregivers, both professional and unpaid, require
sleep. The disruption of circadian rhythm is essentially ubiquitous in dementia,
and specific attention to agitation occurring in the evening, or “sundowning”, is
essential. In this context, normalization of the day-night light and dark cycle
should be maintained and pharmacotherapy will be discussed below [19].
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Pharmacological interventions

As previously discussed, we are currently lacking pharmacological interventions
that reliably and safely decrease agitation in AD and dementia. No drugs are
approved by the FDA for the treatment of agitation in dementia and in the
European Union; only risperidone is approved for use in severe agitation. In the
discussion below, wewill attempt to outline the current literature and propose a
framework for approaching patients with significant agitation refractory to non-
pharmacological interventions with a focus on AD.

Acetylcholinesterase inhibitors
Acetylcholinesterase inhibitors (AchE-Is), the first anti-dementia agents to dem-
onstrate efficacy, were approved for marketing based on their effects on cogni-
tion and activities of daily living. They were developed on the basis of the
recognized deficiency of cholinergic systems in AD which might underlie be-
havioral symptoms as well as the deficits in memory and attention. The results
of studies of their efficacy in treating agitation and other behavioral distur-
bances in AD are uncertain [20–25]. They are not effective when they are
initiated as a treatment for patients with agitation. However, post hoc subset
analyses indicate that agitation and other problematic behaviors in patients
with moderate to severe dementia that occur over the course of treatment are
mitigated by AchE-Is compared with placebo. It should be noted however that
agitation, itself, can sometimes occur as an adverse reaction to AchE-Is. As a
standard of care for cognitive enhancement, they can be considered for most
patients with dementia andmight be helpful for associated agitation. However,
they should not be considered as primary therapy for agitation in AD.

Memantine
This non-competitive NMDA antagonist is marketed for the treatment of mod-
erate to severe Alzheimer’s disease based on its effects on improving cognition,
basic activities of daily living, and clinical global function. Importantly, al-
though it is commonly used in patients with mild dementia or mild cognitive
impairment, it is not effective inmild disease, and the FDA explicitly declined to
provide marketing approval in this context. As agitation is somewhat more
prevalent in people with more severe dementia, memantine might be expected
to be helpful in this regard as well. However, although somewhat fewer,
memantine-treated patients in clinical trials experience agitation as an adverse
event; there is no trial evidence suggesting that memantine is beneficial as a
treatment for patients who have agitation [26, 27].

Selective serotonin reuptake inhibitors (SSRIs)
Soon after SSRIs were introduced to for depression in the 1990s, they were
studied for dementia, based on their safety and the association of serotoninergic
deficits with depression and agitation [28]. Their utility in agitation and depres-
sion in dementia has been pursued in several clinical trials [29–31]. In general,
SSRIs including citalopram and sertraline have not been effective for depression
in dementia [32]. Sertraline did not show efficacy for agitation (defined by a total
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NPI score greater or equal to 5) in a trial in which patients had been treated with
donepezil for 12 weeks prior to being randomized [33]. Citalopram, however,
showed efficacy for agitation in a randomized, double-blinded, placebo-
controlled study in which citalopram at 30 mg/day or placebo was added to
background psychosocial support. There was a positive effect on the Neurobe-
havioral Rating Scale, agitation subscale (NBRS-A); a higher proportion of par-
ticipants (40% vs 26%) showed moderate or marked improvement on a global
change scale (the Clinical Global Impression of Change (CGIC)) and showed
significant improvement on the CMAI [34•]. Worsening in cognition, QT interval
prolongation, anorexia, and fever were also seen in the citalopram group.
Citalopram at 30 mg/day is therefore not indicated for older persons because
of the potential for cardiotoxicity. A post hoc, multivariate, unbiased subgroup
analysis showed that dementia patients with moderate agitation and relatively
less cognitive impairment (i.e., MMSE 9 20) were more likely to benefit from
citalopram than those with more severe agitation and greater cognitive impair-
ment who were at greater risk for adverse responses [35]. Citalopram is a mixture
of (R) and (S) enantiomers, and a subsequent pharmacokinetic study of data
from this study showed an association of the plasma concentration of the (R)
enantiomer with adverse effects and of the (S) enantiomer with improvement on
the CGIC. A study of the (S) enantiomer (escitalopram) in agitation in AD is
currently underway (ClinicalTrials.gov Identifier: NCT03108846).

Dopamine receptor-blocking agents
Conventional and atypical antipsychotics have been the most widely used
medications to treat both delusions and agitation in people with dementia.
Their use in dementia patients extended from their efficacy in treating psychosis
in schizophrenia and bipolar disorder. An early meta-analysis of typical neuro-
leptics confirmed amodest effect size (18%) with the authors emphasizing that
18 out of 100 treated patients received a benefit relative to placebo [36]. No
difference was identified among haloperidol, thioridazine, and the comparison
antipsychotics.

Considering the significant extrapyramidal effects of most conventional or
first-generation antipsychotics, when antipsychotics with lower affinity for D2
dopamine receptors and antagonism for the post-synaptic 5-HT2 receptor sub-
type became available (“atypical antipsychotics”), their efficacy in dementia
patients with agitation and delusions was assessed. In one study, risperidone at
a mean dose of 1.1 mg/day led to a greater response than placebo on the total
BEHAVE-AD score without substantial extrapyramidal effects [37]. A meta-
analysis of randomized, placebo-controlled studies of aripiprazole, olanzapine,
quetiapine, and risperidone for agitation, delusions, and aggression revealed
some evidence of efficacy for risperidone and aripiprazole [38]. Common
adverse effects included somnolence and urinary tract infection or incontinence
in general and with extrapyramidal symptoms and abnormal gait with risper-
idone and olanzapine. As with typical antipsychotics, the overall average treat-
ment effect size was found to be around 18%.

An NIH-funded study, the Clinical Antipsychotic Trial of Intervention
Effectiveness-Alzheimer Disease (CATIE-AD) study, compared the efficacy and
tolerability of risperidone, olanzapine, and quetiapine to placebo in AD pa-
tients with psychosis, aggression, or agitation. The study and outcomes were

Curr Treat Options Neurol (2019) 21: 30 Page 5 of 14 30

http://clinicaltrials.gov


designed to better mirror clinical practice than most randomized clinical trials.
Doses were adjusted depending on response and discontinuations due to
adverse effects occurred in 18% (risperidone), 24% (olanzapine), 16%
(quetiapine), and 5% (placebo) with there being no differences in the time to
discontinuation due to lack of efficacy, a primary outcome of the study. As there
were also no differences between treated groups in the CGIC, it was concluded
that adverse effects on average offset the advantages of treatment with these
medications [39••]. When efficacy measures were compared across groups at
the end of the treatment, some benefits in anger, aggression, and paranoid
ideation were seen with risperidone and olanzapine though worsened overall
function was seen with olanzapine [40]. Further cost-benefit analysis revealed a
superiority of placebo [41]. It should be concluded that no atypical antipsy-
chotic is demonstrably more effective and that adverse effects are common.
Treatment therefore needs to be individualized and should be reserved for those
with severe agitation.

In 2005, based on a review of 15 placebo-controlled studies of atypical
antipsychotics in which patients were treated for durations of generally 10 to
12 weeks, a 54% increase in death among persons receiving atypical antipsy-
chotics was observed (3.5% vs 2.3%) [42]. The US Food and Drug Administra-
tion (FDA) issued a public health advisory and black box warnings emphasiz-
ing the increased risk for death and that no antipsychotic is approved for the
treatment of behavioral disturbances in elderly patients with dementia. The
increasedmortality may be due to cardiovascular, metabolic effects or increased
susceptibility to infection. In light of this, treatment with antipsychotics for
agitated patients with dementia should be avoided if possible. If the decision is
made to treat a patient with dementia with antipsychotics, then the lowest dose
of risperidone, 0.25 to .5 mg, or of quetiapine, 12.5 to 25 mg, should be
initiated. Because of its metabolic effects, olanzapine should not be used for
agitation in dementia.

Other marketed antipsychotics that have been considered for agitation and
psychosis in dementia include aripiprazole, brexpiprazole, and pimavanserin.
Aripiprazole showed inconsistently positive outcomes in three trials in both
nursing homes and the community for dementia patients with delusions [43,
44]. Effect sizes were small and adverse events limiting. Brexpiprazole is indi-
cated for schizophrenia and as adjunctive therapy to antidepressants for major
depression. It was not shown to be effective in two-phase three trials for
agitation in dementia.

Pimavanserin, a 5-HT2A antagonist indicated for hallucinations and delu-
sions associated with Parkinson’s disease, has been studied in three trials for
agitation or psychosis in dementia; all of which were essentially negative [45].
There is an ongoing randomized discontinuation trial that might clarify its use
for agitation. In summary, the efficacy and safety of pimavanserin for agitation
or psychosis in dementia has yet to be demonstrated. As with other antipsy-
chotics, it carries a black box warning for increasedmortality in dementia and is
associated with QT prolongation, peripheral edema, and confusion.

Lewy body disease
An important consideration in managing agitation in patients with dementia is
the high prevalence of Lewy body pathology (LBP). Approximately 25% of
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patients with AD pathology have comorbid LBP [46], and in an autopsy series
of patients with LBP, 51%had intermediate or high levels of ADpathology [47].
In light of the well-documented adverse effects of typical [48] and, to a lesser
extent, atypical neuroleptics [49, 50] of worsening Parkinsonism and even
precipitating neuroleptic malignant syndrome in LB disease, it is important to
consider the possibility of its presence in the agitated dementia patient. As we
currently lack an adequate biomarker for the presence of LBP, its presence is best
inferred by the existence of characteristic clinical features of LBP (e.g., Parkin-
sonism, dream enactment behavior, visual hallucinations, fluctuating levels of
attention). Treatment with neuroleptics should therefore be avoided in the
agitated dementia patient with these symptoms. The only potential exception
to this is the use of clozapine, an atypical neuroleptic with very weak affinity for
dopamine D2 receptors, for which there is anecdotal evidence of efficacy for
psychosis in dementia with Lewy bodies (DLB). However, the use of clozapine
requires cumbersome monitoring of hematological parameters and carries a
risk of other adverse effects. Rivastigmine [51] and other cholinesterase inhib-
itors [52] have modest efficacy in improving both cognition and behavior
(apathy, anxiety, delusions, and hallucinations on the NPI) in both dementia
with Lewy bodies and Parkinson’s disease (PD) dementia [53] without the risk
of extrapyramidal effects though increased tremor is sometimes limiting [52].
Considering its low D2 receptor affinity and evidence of modest efficacy for
agitation in AD, quetiapine is a consideration for agitation in DLB and PDD.
Anecdotal reports suggest a benefit at low doses (50–75 mg/day) in persons
with DLB [54] though a small controlled, randomized, blinded clinical trial in
persons with dementia and Parkinsonism did not show efficacy [55]. Though
somnolence can be dose-limiting, worsened Parkinsonism is not commonly an
issue. More recently, the atypical antipsychotic, pimavanserin, an antagonist or
inverse agonist of the serotonin 5-HT2A receptor, demonstrated efficacy for
hallucinations and delusions associated with Parkinson’s disease [56]. Though
agitation per se was not a target symptom in this PD population, additional
studies in AD and DLB have been or are being performed (see above). In
conclusion, in demented patients with agitation who have clinical features of
DLB, treatment with a cholinesterase inhibitor should be initiated and, if not
effective, further non-neuroleptic pharmacotherapy should be attempted.

Other potential interventions

Trazodone
Though systematic prospective controlled studies of trazodone for agitation in
AD are lacking [57], its sedative effect can be utilized to treat sundowning and
insomnia, particularly in light of its favorable side effect profile relative to
benzodiazepines and other medications used for this indication. It may there-
fore secondarily help with daytime agitation, and its use as on a prn basis for
acute agitation has also been advocated [58].

Prazosin
The noradrenergic system has also been implicated in the pathophysiology
of agitation in AD. A small placebo-controlled trial (n = 22) in which
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prazosin or placebo was given to agitated AD patients showed greater
improvements on the NPI and Brief Psychiatric Rating Scale for those
subjects on prazosin (mean dose 5.7 mg/day) without significant adverse
effects [59].

Additional potential interventions
Other potential interventions which lack evidence of consistent beneficial effect
but are nonetheless commonly used include anti-epileptic medications (e.g.,
divalproex and valproic acid, carbamazepine, gabapentin). Due to a lack of
evidence of consistent efficacy and the concern for adverse effects in the elderly,
we do not recommend their use in this context. Tetrahydrocannabinol (THC)
has been studied in a small controlled trial for neuropsychiatric symptoms,
including agitation, in AD and, though well-tolerated, was not found to be
effective [60]. Medications recently approved for related indications (e.g., a
fixed combination of dextromethorphan and quinidine used for pseudobulbar
affect [61] and pimavanserin used for psychosis in dementia due to Parkinson’s
disease [45]) are also being studied for agitation in AD, but efficacy and safety in
this context are yet to be demonstrated. There are several additional novel
pharmacological interventions for agitation in AD also under study.

Discontinuing pharmacotherapy

Though neuropsychiatric symptoms, including agitation, tend to increase in
frequency over the course of Alzheimer’s disease [62], unlike progressive cog-
nitive deterioration, such symptoms can be transient. Therefore, it should not
be assumed that a patient requiring medication for agitation will require such
treatment indefinitely. Consideration should always be given to decreasing or
discontinuing such medications in persons in whom agitation is no longer
problematic. This is particularly true for persons whose baseline agitation was
mild [63] and for medications with potential long-term side effects such as
antipsychotics [64•].

Discontinuation of SSRIs deserves special consideration. First, a substantial
proportion of people with dementia—about 35% in clinical trials and 25% in a
large VA cohort [65]—receive SSRIs, often for long periods, sometimes for
obscure reasons. Second, long-term users of SSRIs overall do not show depres-
sion but continue to show mild to moderate agitation. In patients with mod-
erate to severe dementia being treated with SSRIs for neuropsychiatric symp-
toms who showed mild to moderate agitation and did not have depression, a
randomized, 1-week tapering and discontinuation of themedication resulted in
no significant differences between discontinuers and continuers in affective
symptoms, agitation, psychosis, or apathy over 25 weeks [65]. There was a
slight increase in depression scores in the discontinuer group but well below a
threshold for a depression syndrome [66]. Agitation as a reason for dropping
out of the trial was over three times more frequent in the discontinuers and
most likely reflected withdrawal symptoms. As withdrawal symptoms are fre-
quent with SSRIs and include, particularly in patients with dementia, worsening
agitation, very slow tapers over months to include periods on subtherapeutic
doses should be implemented when possible [67].
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Fig. 1. Approaches to the management of agitation in dementia (reprinted from The Lancet, volume 390, Livingston G, et.al.,
Dementia prevention, intervention, and care, pages 2673–2734, (2017), with permission from Elsevier) [68].
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Summary and a suggested algorithm

Agitation in dementia and Alzheimer’s disease is common and frequently
precipitates institutionalization. There are currently no curative of consistently
effective pharmacological treatments. Nonetheless, several interventions can be
implemented while minimizing the potential for adverse effects. One approach
to agitation in dementia was offered recently by the Lancet Commission on
dementia prevention, intervention, and care (Fig. 1) [68••].

Non-pharmacological interventions

First and foremost, precipitating medical or environmental factors should
be sought and addressed. The greatest degree of person-centered interaction
that is feasible (e.g., distraction with music and other forms of entertain-
ment) should be implemented.
With respect to medications:

1) If sundowning or insomnia is present, the institution of treatment with
gradually increasing doses of trazodone may be beneficial.

2) Selective serotonin reuptake inhibitors. Citalopram can be tolerated and can
yield benefits for mild to moderate agitation in more mildly cognitively
impaired patients.

3) Antipsychotics. Effective in individual patients, the black box warnings as-
sociated with these medications highlights the care with which their usage
needs to be implemented.

4) Other interventions. Additional pharmacological interventions should be
considered only in the context of severe agitation when the interventions
above have not been adequately beneficial.
When instituting these interventions, careful attention must be paid to the
individual’s health status and concurrent medications, initiating treatments
one at a time, and judiciously increasing doses. Considering the heteroge-
neity of patients and their underlying neuropathology and comorbidities as
well as the specific nature of their “agitation”, there is no “one-size fits all”
approach to agitation in AD. However, many options exist that can be
prudently pursued for this common problem in this delicate population.
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