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Abstract
Agitation may occur in many settings: upon emergence from anesthesia, in the context of certain mental illnesses, secondary to
brain injury or substance abuse, as a side effect of medication, and with certain forms of cognitive impairment. Agitation occurs
frequently in patients with dementia, including but not limited to Alzheimer’s disease. This neuropsychiatric symptom is likely
related to dysfunctional neurotransmissions, but the exact mechanisms remain unknown. There is no FDA-approved treatment
for agitation but several agents are used off-label to help manage agitation, which can be a chronic and troublesome condition
in patients with dementia. Antipsychotics, antidepressants, opioid analgesia, cannabinoids, antiepileptic agents, dextromethorphan, scyllo-inositol, brexipiprazole, and prazosin are discussed as possible treatments in the literature. The effectiveness of
many pharmacological interventions for agitation can be equivocal and safety issues are of concern. Nonpharmacological interventions, such as music therapy, aromatherapy, and animal-assisted therapy, have reported modest success but may be difficult
to implement emergency departments as well as in some institutionalized settings. As the geriatric population in developed nations increases, agitation secondary to various forms of dementia will likely increase as well. Agitation can pose risks to patients
and their caregivers and there is an urgent unmet medical need to find safe, effective treatments.

Introduction

Neuropsychiatric symptoms remain challenging to treat.
These behavioral symptoms can be distressing to patients,
extraordinarily burdensome to caregivers, and costly to the
healthcare system as extensive neuropsychiatric symptomology is associated with increased risk of institutionalization
[1]. Agitation, a neuropsychiatric symptom, may occur in the
context of apathy, depression, anxiety, and restlessness [2]. As
early as 1989 agitation was defined as “inappropriate verbal,
vocal, or motor activity that is not explained by needs or confusion, per se.”[3] Agitation is associated with excessive psychomotor activity, emotional distress, aggressive behaviors,
disruptive irritability, and disinhibition [4]. Agitated individuals may wander, cry out, complain, use foul language, display
aggressive behaviors or repetitive movements, and be unco-

operative, negative, and disruptive [3]. Agitation increases the
patient’s risk of injury and reduces his or her quality of life [1].
Agitation may present secondary to mental illness (such as bipolar disorder or schizophrenia) or brain trauma; it may also
occur as a side effect of certain medications or as a result of
emergence from anesthesia; it is often observed in patients
with dementia. Thus, agitation may present as a medical emergency, as a relatively predictable response (such as anesthesia emergence), or as an ongoing chronic condition. The latter is perhaps the most troubling manifestation for agitation
and requires strategies for long-term management. Agitation
is a persistent and frequent comorbid condition for patients
with Alzheimer’s disease (AD) and has been associated with
adverse consequences in this population [4]. Agitation is also
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among the many anxiety-related symptoms associated with
Parkinson’s Disease [5] (Lewy body dementia) and it occurs
in other patient populations with cognitive disorders. In fact,
agitation may affect as many as 70% of dementia patients. Its
link to AD makes the need for a better understanding of agitation crucial, in that AD affects over 35 million people worldwide and its prevalence is likely to increase as industrialized
populations age [6]. AD is associated with a range of neuropsychiatric symptoms associated with behavior and psychological changes in the patient. Some of the hallmark symptoms
of AD include agitation, anxiety, apathy, aggression, delusions,
and hallucinations [7]. These neuropsychiatric symptoms are
often persistent and are associated with morbidity, mortality,
and substantially increased healthcare utilization [8].
The International Psychogeriatric Association (IPA) recently
proposed a consensus definition for agitation in patients with
cognitive disorders. The IPA states that agitation commonly
occurred in patients with cognitive impairment or dementia
who exhibit behaviors consistent with emotional distress,
manifested in the form of excessive motor activity and/or verbal or physical aggression; and evidenced by behaviors that
caused excess disability and could not be solely attributable
to another disorder, such as a psychiatric condition or a substance-related problem [9].

While several studies have explored potential treatment options for agitation, many of the older studies are small with
considerable heterogeneity in design, making it difficult to
draw strong conclusions [10]. Fortunately, more recent studies
exhibit robust design.

Our aim in this article is to better understand agitation in this
setting and its possible treatments. To this end, we conducted a
search of the literature which we present as a narrative review.
Mechanisms of Agitation

The entire spectrum of neuropsychiatric symptoms are likely
associated with the body’s neurotransmitter systems (e.g., serotonergic, noradrenergic, cholinergic, dopaminergic, opioid,
cannabinoid, amino acid, etc.), such that dysfunction in any or a
combination of these neurotransmission systems might create
an imbalance in the brain networks that handle affective and
executive functions [11]. Further, there is likely involvement of
neuro-inflammatory processes and changes in the neurotransmitters themselves, that is, serotonin, glutamate, sigma-1, and
cannabinoids. Thus, if a disease process erodes the body’s ascending serotonergic pathways, it is likely that this erosion will
disrupt the brain’s afferent brain monoamine system, which, in
turn, will impair the proper function of interconnecting pathways, such as the serotonergic-dopaminergic axis [12]. From
these hypotheses, investigators are identifying many potential
new areas of research and targets for drug development.
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Among other examples, the role of the α1-adrenoceptors is being investigated as being important in better treating agitation.
In a study of postmortem brain tissue from 24 Alzheimer’s disease patients versus 25 comparison cases, aggressive behavior could be significantly correlated with elevated numbers of
the α1-adrenoceptors, suggesting that upregulation of the the
α1-adrenoceptor system is associated with aggressive behaviors [13].
Treatment of Agitation

The Food and Drug Administration (FDA) has not approved any
drug for the treatment of agitation, and in the European Union
(EU) only risperidone (an antagonist at multiple dopamine, serotonin, and adrenergic receptor subtypes) is approved for the
short-term treatment of aggression in AD patients [11]. Without a pharmacological arsenal and with only limited evidence,
it becomes extremely challenging for clinicians to manage agitation effectively. Furthermore, the potentially effective agents
for treating agitation are associated with serious safety concerns [4]. Since agitation is a serious symptom that can cause
considerable problems for caregivers and great distress, even
morbidity, to the patient, this lack of effective treatment represents what can only be called an urgent unmet need.

In the United States agitation is sometimes treated with the
off-label use of antipsychotics, sedatives/hypnotics, anxiolytics, acetylcholinesterase inhibitors, memantine (an antagonist
of NMDA [N-Methyl-D-aspartate] subtype of glutamate receptors) and antidepressants. However, these agents are associated with a high rate of side effects, some of which can be serious
and are potentially treatment limiting [11]. Since many agitation patients are elderly, and may have comorbid conditions,
identifying the appropriate pharmacological treatment can be
particularly challenging. Nonpharmacological treatment options exist and some have demonstrated modest success but
may not always be practical, particularly in large institutionalized settings [14].
In patients with dementia or other forms of cognitive impairment (including but not limited to AD), agitation symptoms
may change—and change often—over the course of illness
[15, 16]. By the same token, some patients will experience
agitation only briefly and then symptoms will resolve spontaneously. Thus, the treatment of agitation must be highly individualized. In hospitals or long-term care facilities, the use of
pharmacological agents may be administered to prevent the
patient from harming himself or others and should be carefully documented.
Pharmacological Treatments
Antipsychotics
Antipsychotic agents are sometimes used to treat agitation,
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but their effectiveness is unclear and there are known serious
safety concerns [8]. Antipsychotic drugs carry black-box warnings [17] and are associated with adverse events including
drowsiness, weight gain, falls and associated injuries, and increased mortality [18]. Nevertheless, in the U.S., antipsychotic
agents are used off-label to treat agitation; their role in agitation treatment is likely borne out of pragmatic clinicians facing
urgent situations with few options. Studies of antipsychotics
in the treatment of agitation have shown equivocal or, at best,
modestly favorable results which must be weighed against
their considerable risks [19-26].

Haloperidol is a neuroleptic agent that is used to treat psychosis and is frequently administered to demented patients
to treat symptoms associated with psychosis. It has multiple
receptor binding and intrinsic activities, including as an antagonist at multiple dopamine, serotonin, adrenergic, and other
receptor subtypes. A meta-analysis of studies about the effectiveness of haloperidol to treat agitation in this population
found it did not improve symptoms of agitation versus placebo
and had a high rate of adverse events, including treatment-limiting side effects [23]. Compared to individuals not taking haloperidol, matched patients taking haloperidol had an increased
mortality risk of 3.8% (95% confidence interval [CI], 1.0% to
6.6%, p<0.01) with a number-needed-to-harm (NNH) of 26
(95% CI, 15 to 99) [27]. Substantial risks occur in other drugs
of this class: the NNH numbers for risperidone, olanzapine,
and quetiapine are 27, 40, and 50, respectively [27]. The use of
psychotropic agents (including antipsychotics as well as anxiolytics and antidepressants) may be inappropriate in elderly
patients, but a prospective multicenter study found they were
prescribed to 57.5% of geriatric patients [28]. Indeed, potentially inappropriate prescribing occurs in the majority (63.2%)
of community-dwelling older patients [29].
Antidepressants

Antidepressant agents have broad clinical effects in the treatment of many psychiatric conditions, including distress, anxiety, depression, and agitation. The older-generation antidepressants (so-called tricyclic antidepressants or TCAs) inhibit
the presynaptic neuronal reuptake of serotonin and norepinephrine, but also bind to multiple receptor sites, and are associated with anticholinergic side effects and potential cardiac
toxicity. Newer Selective Serotonin Reuptake Inhibitors are
considered relatively safer, but are still associated with potentially severe adverse events such as gastrointestinal (GI)
bleeding [30], hyponatremia [31], and falls with related fractures [32].

Antidepressants are widely used in patients with dementia in
real-world clinical practice. In a survey of demented patients, it
was found that 44% were being treated with antidepressants
to address their various neuropsychiatric symptoms [33].
Despite the use of antidepressants in this population, little is
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known about their safety and efficacy in dementia patients suffering from agitation [34].

Citalopram is a new SSRI that is often prescribed in geriatric
patients [35, 36] and has been used for a considerable time
off-label as a treatment for agitation and aggression associated
with dementia [37]. A few smaller studies have demonstrated the effectiveness of citalopram in treating agitation and related symptoms of dementia [38-40]. Citalopram appears to
improve functional serotonergic neurotransmission [11]. In
a double-blind, parallel-group multicenter trial of 186 AD patients, the subjects were randomized to receive 30 mg/day of
citalopram or placebo for nine weeks (dosage was titrated to
30 mg/day over first three weeks of the study) [41]. As agitation was an inclusion criterion, it was present in 100% of patients at baseline. The heterogeneity of response to treatment
was organized by investigators into 10 subgroups. Citalopram
was more effective in patients who were outpatients, had a
lesser degree of cognitive impairment, had moderate rather
than severe agitation, and were in the age group between 76
and 82 years. By contrast, placebo was more effective in patients in long-term care, in those with more severe cognitive
impairment, in those with more severe agitation, and in patients treated concurrently with lorazepam [41]. There also
appears to be genetic variation in response to citalopram. In
a nine-week randomized, double-blind, placebo-controlled
study of AD patients with agitation treated with citalopram
or placebo, citalopram demonstrated a slight but significant
benefit in patients with the genetic variations of HTR2A and
HTR2C loci [42].
The Citalopram for Agitation in Alzheimer’s Disease study
evaluated the effects of citalopram on 12 neuropsychiatric
symptom domains associated with Alzheimer’s disease, including agitation [43]. Using the Neuropsychiatry Inventory
(NPI), caregivers reported scores after patients had received
30 mg/day citalopram or placebo for nine weeks. At nine
weeks, the citalopram patients were significantly less likely to
be observed having symptoms of delusions (odds ratio [OR]
0.40), anxiety (OR=0.43), irritability/lability (OR 0.38) and
median scores showed significant improvement in citalopram
patients compared to placebo patients for hallucinations and
sleep or nighttime behavior disorders. The effect of citalopram
on agitation was measured by the Neurobehavioral Rating
Scale (NRS) and a modified CGIC. In a secondary analysis of
the study, it was shown that citalopram patients were as likely
to have reports of agitation or aggression at week 9 as placebo patients (OR=0.63, not significant) [43]. All patients in this
study were exposed to a psychosocial intervention for treatment of neurobehavioral symptoms and it has been speculated
the relatively robust placebo response observed in the study
might have been in part due to the psychosocial intervention
[44].
In a study of 186 patients, citalopram 30 mg/day significantly
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reduced agitation (and also reduced distress reported in caregivers) [4]. In this study, 40% of the patients treated with citalopram were deemed to be “much” or “very much” improved
versus 26% of placebo patients. However, citalopram patients
also exhibited cognitive worsening and prolonged QT-interval,
which may limit the use of citalopram for agitation [4]. Current
prescribing recommendations by the FDA for citalopram are
20 mg/day for patients over the age of 60 owing to the potential for prolonged QT-intervals which can be associated with
potentially life-threatening arrhythmic events [45]. Thus, the
30 mg/day citalopram dose in this study exceeds the FDA recommended dose of 20 mg/day for patients aged 60 and older
[46], limiting the utility of this dose in the geriatric population.
The potential benefits of citalopram on agitation may be in
part due to its sedative effects. A study using the Citalopram
for Agitation in Alzheimer’s Disease study data found a statistically significant mediating effect of sedation on agitation outcomes, but the magnitude of effect was small (effect size 0.16,
95% CI, 0.08 to 0.22) [47].
Treatment-emergent suicidal ideation in geriatic patients has
been associated with antidepressant therapy and in a retrospective analysis of data from 233 clinical trial patients with
major depression and without baseline suicidal ideation taking venlafaxine XR for 12 weeks, suicidal ideation occurred in
10% of subjects [48]. The use of antidepressant therapy in the
elderly must be approached with caution.
Opioids

The role of opioids for the treatment of agitation associated
with dementia has not been elucidated and to the best of the
authors’ knowledge, no randomized placebo-controlled trials of opioids for agitation in dementia have been reported
to date [49]. Opioids bind to specific seven-transmembrane G
protein-coupled receptors (7TM-GPCRs). They inhibit presynaptic Ca2+ influx and hyperpolarize post-synaptic neurons. An
intriguing study designed as a cluster randomized clinical trial
(n=352 in 60 clusters in 18 nursing homes) found that many
verbal agitation behaviors (negativity, complaining, use of foul
language, repetitious sentences, constant demands for attention, and so on) in severely demented nursing home patients
responded favorably to analgesics, which also improved symptoms of restlessness and pacing [50]. The link between inadequate analgesia and agitation warrants further study [51].
The link between analgesia and anxiety is established and is
illustrated by the fact that nursing home patients requesting
an anxiolytic agent must have a pain assessment performed
prior to the nurse’s offering the anxiolytic agent [52].
Cannabinoids

Cannabinoids may exert a neuroprotective effect that makes
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them of interest for the treatment of agitation. The body’s endogenous cannabinoid system acts at two main 7TM-GPCR
cannabinoid receptors, CB1 and CB2. CB1 receptors are located throughout the central nervous system, and are particularly
dense in the regions of the hippocampus, basal ganglia, and
cerebellum, while CB2 receptors are principally found in the
peripheral nervous system. THC (⧍9-tetrahydrocannabinol)
is a psychoactive compound that activates CB1 and, to a lesser extent, CB2 receptors and, in so doing, inhibits the release
of neurotransmitters within the brain and regulates synaptic
transmissions. The exact mechanisms remain to be elucidated, but it appears that cannabinoids can reduce excitotoxicity
by regulating glutamate and possibly by controlling neuro-inflammation [53]. The cannabinoid receptor agonist dronabinol
has been used with success in improving agitation and nocturnal agitation in dementia patients [53]. The clinical use of
cannabinoids is not addressed in the Federal Controlled Substances Act [54].
Antiepileptic Drugs

Antiepileptic drugs, also known as anticonvulsants, have long
been used to treat numerous non-epilepsy disorders [55]. Most
antiepileptic agents have more than one mechanism of action
and modulate the ϒ-aminobutyric acid (GABA)ergic and glutamergic neurotransmission systems, which may explain their
effectiveness in treating neuropsychiatric conditions [56].

The off-label use of antiepileptic drugs to treat agitation related to dementia and other cognitive disorders typically occurs
only after first-line and subsequent treatments have failed?.
Carbamazepine may have the best evidence for use in dementia-associated agitation, although there are tolerability issues
to consider [57]. There is limited evidence in support of gabapentin, oxcarbazepine, and topiramate for effectiveness in
treating agitation [58]. Valproic acid, an older-generation anticonvulsant, has been used to treat symptoms associated with
dementia, but a recent meta-analysis found that valproate
preparations were not effective in treating agitation among
demented patients [1]. Furthermore, valproate formulations
have relatively high rates of adverse effects.
Dextromethorphan Hydrobromide

Dextromethorphan is a high-affinity sigma-1 receptor agonist,
which allows it to inhibit glutamate release at the pre-synaptic level. Further, it can modulate postsynaptic glutamate
response by acting as a low-affinity NMDA receptor agonist.
Dextromethorphan is also a serotonin and norepinephrine
reuptake inhibitor [59]. When taken concurrently, quinidine
increases the bioavailablity of dextromethorphan [59]. Dextromethorphan in combination with low-dose quinidine is indicated for treating pseudobulbar affect which may occur secondary to dementia, traumatic brain injury, or stroke, among
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other conditions [60].

In a phase II randomized, multicenter, double-blind, placebo-control, parallel-group study over five weeks, Alzheimer’s
disease patients with clinically significant agitation were enrolled (n=1,220) and randomized to receive dextromethorphan plus quinidine or placebo in stage 1 of the study; in
stage 2, the dextromethorphan group continued on that regimen while placebo patients were stratified by response and
then re-randomized in a 1:1 scheme to dextromethorphan plus
quinidine (n=59) or placebo (n=60) [61]. Agitation and aggression were measured on the Neuropsychiatric Inventory (NPI).
In stage 1 of the study, mean NPI agitation/aggression scores
dropped from 7.1 at baseline to 3.8 in the dextromethorphan
group compared to 7.0 to 5.3 in the placebo group. The treatment differences between groups were significant in stage 1
(p<0.001). In the second stage of the study, NPI scores dropped
from 5.8 to 3.8 in the dextromethorphan group and 6.7 to 5.8
in the placebo group (between groups p=0.02). Adverse events
included falls (8.6% vs. 3.9%), diarrhea (5.9% vs. 3.1%) and
urinary tract infections (5.3% vs. 3.9%) for dextromethorphan
and placebo, respectively with more serious advents occurring
the active treatment arm than placebo (7.9% vs. 4.7%). However, dextromethorphan was not associated with cognitive impairment, sedation, or clinically relevant prolongation of the
QT-interval [61].
Scyllo-inositol

Scyllo-inositol (also known as ELKND005 and other names), a
stereoisomer of inositol, is a naturally occurring plant sugar
with a mechanism of action not fully known but that appears
to enhance synaptic activity. On the one hand, it regulates the
brain’s myoinositol metabolism and related phosphoinositol
signaling and, on the other hand, it protects the brain from
oligomer-induced toxicity associated with β-amyloid anti-aggregation effects [62]. Its potential role in the treatment of agitation remains to be elucidated.
Brexpiprazole

Derived from quinolinone and related to aripiprazole, brexpiprazole is a dopamine-receptor partial agonist with broad
action over multiple monoamine systems. It acts as a partial
agonist at D2, D3 and 5-HT1A receptors and as an antagonist at
5-HT2Q and α1-adrenoceptors [63]. Brexpiprazole may be considered a promising new molecule for treating symptoms of
AD, including but not limited to agitation.
Prazosin

Dementia-related agitation and aggression may be related to
enhanced responsiveness to norepinephrine at the α1-adrenoceptors. Prazosin is a central the α1-adrenoceptor antagonist
and has been approved to treat sleep disturbances associated
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with post-traumatic stress disorders, among other conditions
[64].

In a double-blind, placebo-controlled, parallel-group study, 22
patients with probable or possible AD and agitation/aggression were randomized to receive prazosin (initiated at 1 mg/
day and titrated up to 6 mg/day in a flexible dosing algorithm)
or placebo [64]. The Brief Psychiatric Rating Scale (BPRS) and
NPI were used at weeks 1, 2, 4, 6, and 8 to assess symptoms.
Those patients taking prazosin (mean dose 5.7 ± 1.2 0.9 mg/
day) showed greater improvements than placebo patients on
the NPI and BPRS scales with similar adverse effects.
Nonpharmacological Treatments

Nonpharmacological strategies to help manage agitation include the education of caregivers (training them in problem
solving and psychosocial interventions to help address specific behaviors), understanding triggers for agitation, and training caregivers to proactively meet patient needs with respect
to such things as hunger, thirst, pain, boredom, and issues of
abandonment or loneliness [8,14]. Occupational therapy as
part of a multidisciplinary team may improve neuropsychiatric
symptoms in a clinical setting [65].

Aromatherapy with essential melissa oil was evaluated in a
study of 72 patients suffering from severe dementia with agitation [66]. Patients were randomized into two groups, one
exposed to melissa balm oil, the other sunflower oil (placebo).
Changes in agitation were measured on the Cohen-Mansfield
Agitation Inventory (CMAI) over a four-week period. A 30%
or greater reduction in CMAI score occurred in 60% of melissa
and 14% of control patients and overall improvement in agitation (mean reduction in CMAI score) occurred in 35% of
melissa and 11% of placebo patients (p<0.0001) with quality of life indices improved in the active treatment arm as well
(p=0.005) [66]. No significant side effects occurred in either
group. There is also some weak evidence that person-centered
care initiatives, sensory therapy activities, and structured music therapy may also reduce agitation [67]. In nursing home
residents suffering from dementia and neuropsychiatric symptoms including agitation, animal-assisted interventions (AAI)
found that animal therapy with dogs improved quality of life in
patients with severe dementia but did not reduce agitation [2].
Nonpharmacological therapy may be employed as first-line
treatment but can also be used in combination with drug therapy [11]. Nonpharmacological treatments are often safe and
well tolerated by patients but may pose challenging demands
on staff caring for institutionalized patients. When such interventions are appropriate, they should be accompanied by
comprehensive staff education and periodic re-training efforts.
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Discussion
Agitation presents to clinicians in different forms: it may be a
medical emergency (such as a schizophrenia-related episode
of agitation), side effects of a medication, a symptom of brain
injury, or a persistent condition comorbid with cognitive impairment. The latter manifestation is of particular concern,
because as populations of the developed world age, the prevalence of age-related cognitive disorders, including but not limited to AD, is likely to increase substantially. There is no clear
consensus as to how to best treat agitation in cognitively impaired patients, many of whom may be elderly and have other
comorbid conditions that further complicate care. Although
not always discussed in this context, agitation can be extremely distressing and even dangerous to caregivers and may result
in institutionalization of patients who might otherwise have
been appropriate candidates for home care.
A number of medications are available and used in the treatment of agitation, but pharmacological therapy can be limited by issues of tolerability and toxicity. Much remains to be
learned about agitation. For example, can we identify different types of agitation and the best treatment options for each
type? Can we stratify patients, particularly the mentally ill and
cognitively impaired, for their risk of agitation? Will different
types of agitation respond to different pharmacological interventions?

At present, there is an urgent unmet medical need for better
pharmacological therapies for agitation. With this comes a
parallel urgent need for greater clinician education as to the
nature of agitation and how to treat it. Since many drugs already exist and are in use (largely off-label) in the treatment of
agitation, it may be that further study will help clarify prescribing choices. Greater study of the brain and neurotransmissions
systems may reveal new therapeutic targets.

Conclusion

Agitation is a prominent and prevalent neuropsychiatric
symptom which may occur in the setting of mental illness,
brain injury, or in patients suffering from dementia, including
but not limited to AD. In these latter patients, agitation may
be a chronic and particularly troublesome condition. Despite
its ubiquity, there is no approved pharmacological therapy for
agitation, and off-label use of antidepressants, antipsychotics,
and other drugs are associated with tolerability issues or safety concerns, including an elevated risk of mortality. There is an
urgent unmet need to find safe, effective treatments for agitation.
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