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Abstract
Purpose of Review Agitation is common among older adults with dementia; its origin may be multi-factorial, and it is often
difficult to treat. In this paper, we summarize current knowledge and offer considerations on pharmacologic management of
behavioral and psychological symptoms of dementia (BPSD).
Recent Findings We reviewed human studies published from 2013 to 2018 evaluating pharmacologic management of BPSD
manifestations including depressive symptoms, mania, psychosis, and other BPSD, as well as severe agitation without determi-
nation of underlying cause. After non-pharmacological management is exhausted, the choice of pharmacological options de-
pends on patient comorbidities, specific BPSD presentation, and patient tolerance of medications.
Summary Depending on manifestations of BPSD, low- to moderate-quality evidence supports the use of anti-depressants, anti-
psychotics, or anti-epileptics in conjunction with cholinesterase inhibitors. The current evidence base needs to be augmented with
future research that focuses on real-world medication use alongside head-to-head evaluation of medication effectiveness rather
than comparison to placebo.
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Introduction

Dementia is expected to affect at least 13 million Americans
by 2050, the majority of whom will be over 85 years old [1].
While some studies have pointed to a potential decline in
future dementia diagnoses [2, 3], dementia remains one of
the most common and challenging diseases to manage among
older adults. Most patients with dementia experience behav-
ioral and psychological symptoms of dementia (BPSD) [4],
ranging from “nuisance behaviors” that are not necessarily
harmful to the patient or caregivers, such as calling out, repet-
itive questions, dysphoric mood, and delusions, to behaviors

that pose immediate potential or actual harm to patients and
caregivers, such as wandering and physical or sexual aggres-
sion towards others.

BPSD is a geriatric syndrome with multiple potential
causes. Accordingly, based on expert opinion, comprehensive
geriatric assessment is indicated in the evaluation and man-
agement of this condition. This should include assessment of
the potential causes of agitation or aggressive behavior and
utilization of non-pharmacological management strategies be-
fore proceeding to pharmacological management of BPSD.
Clinicians should assess patient-level factors such as pain,
onset of new illness or impairment, side effects from new or
established medications, and sensory deficits. It is also impor-
tant to consider caregiver and environmental factors, such as
antecedents to the patient behavior and a need for caregiver
education or support. Additionally, as many patients with de-
mentia have difficulty eating or swallowing and often develop
insomnia, it is important to assess whether patients have suf-
ficient nourishment and sleep. Different non-pharmacologic
approaches have been found to improve behavior, reduce
harm to patients and caregivers, and avoid use of medications,
specifically communication skills training, group activities,
music therapy, massage, pet therapy visits, and physical activity
[5, 6]. Additional information regarding non-pharmacological
considerations and approaches is available elsewhere [7].
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The consequences of BPSD are often significant for pa-
tients and caregivers, ranging from patient/caregiver injuries
to emergency department visits and hospitalization or institu-
tional placement [8, 9]. Thus, when non-pharmacological ap-
proaches are insufficient, based on robust assessment of po-
tential triggers, pharmacological management of BPSD is ap-
propriate. While medications may help avoid hospitalization
or institutionalization for patients, medications may have lim-
ited efficacy in controlling target behaviors. Additionally,
medications may entail significant risks, including increased
mortality among patients with dementia receiving anti-
psychotic medications. Ultimately, a trial of medication is ap-
propriate when non-pharmacological interventions have not
been effective, when patient behavior is interfering with the
ability to provide care to them, when there is a safety risk to
patient and/or caregiver, or if the patient’s behavior risks
placement in an institutional setting. In this review, we offer
an overview of recently published research regarding pharma-
cological options for managing the various manifestations of
BPSD and clinical considerations for the use of each class of
agents. We have organized our approach to BPSD manage-
ment based on presenting manifestations, in accordance with
our conceptualization of BPSD as a geriatric syndrome, first to
identify and treat potentially remediable causes and contributors
to BPSD prior to turning to non-specific pharmacotherapeutic
management.

Methods

For this review, we consulted multiple databases to retrieve
and assess available evidence regarding pharmacological
management of agitation in dementia published in the last
5 years. We searched PubMed, EMBASE, CINAHL,
PsychInfo, and the Cochrane Collaboration for studies pub-
lished in English from January 2013 to the present, conducted
in humans, considering Alzheimer’s disease (AD), Lewy
body dementia (LBD), vascular dementia, and frontotemporal
dementia, using the terms “agitation,” “aggression,” and/or
“behavioral and psychological symptoms.”We included stud-
ies published prior to 2013 if they were influential studies or
provided information on medications for which there are little
available data. We prioritized randomized clinical trials (RCT)
as the highest quality of available evidence, but also included
observational studies and review articles to augment available
evidence as needed. We also reviewed references of included
articles to ensure that we performed a comprehensive review
of available evidence. For this review, we offer a geriatrics and
gero-pharmacology standpoint from which to optimize treat-
ment of BPSD, focusing on deprescribing when possible and
optimizing the treatment of co-occurring medical conditions
that may cause BPSD.

Results

Our initial search generated 1448 potentially pertinent articles.
We reviewed titles of each article and pulled 231 abstracts for
further review to assess relevance to our research question.We
included 66 original research articles, meta-analyses, and sys-
tematic reviews herein. Of note, as of 2018, there is no med-
ication specifically approved by the US Food and Drug
Administration for the treatment of BPSD; thus, all medica-
tions in this review are used in an off-label capacity. In
Table 1, we present different medication options for BPSD,
arranged by class. Table 2 includes recommendations for med-
ication use by BPSDmanifestation. Figure 1 is a flowchart for
assessment and pharmacological management of BPSD.

Medication Options

Cholinesterase Inhibitors

Cholinesterase inhibitors have a generally favorable safety profile
and are generally well tolerated. They may be used long-term
until a patient experiences decline to terminal dementia, in which
case the continued use of cholinesterase inhibitorsmay be of little
benefit. If a patient has not started a cholinesterase inhibitor, then
guidelines recommend beginning donepezil for mild-moderate
disease and considering high-dose donepezil in conjunction with
memantine for moderate to severe disease [10].

The strongest evidence for use of cholinesterase inhibitors
in BPSDmanagement is in AD and LBD, where their use may
help delay the onset of BPSD [11]. An earlier RCT found that
rivastigmine reduces hallucinations in patients with LBD [12];
this robust response to a cholinesterase inhibitor may be be-
cause those with LBD have a greater cholinergic deficit than
people with AD [13]. Overall, evidence for the utility of cho-
linesterase inhibitors to treat established BPSD is conflicting.
A 2015 systematic review of memantine and cholinesterase
inhibitors found no clinically significant impact on BPSD
[14]. However, a 2014 crossover, randomized, open-label
study among patients with mild-to-moderate AD found that
over 12-month time, patients receiving memantine or
rivastigmine had more improvement in BPSD than those re-
ceiving donepezil or galantamine [15], although BPSD was
not eliminated. Given the limits of neurobiological categori-
zation, using a cholinesterase inhibitor might produce benefits
in a psychotic or delusional behavior that is mediated to some
degree through the dopaminergic system, or potentially have
benefits on a broad range of behavioral disturbances. If a pa-
tient is using cholinesterase inhibitors, yet is experiencing
new-onset aggression, non-pharmacologic methods should
be utilized. If after this, the patient is still experiencing
BPSD, then the patient may need an increased dose of cholin-
esterase inhibitors or additional medications.
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Recent studies have focused on combining cholinesterase
inhibitors with other medications. In a double-blinded RCTof
113 patients with mild-moderate AD and cerebrovascular in-
jury, those receiving donepezil plus choline alphoscerate, a
phospholipid found in the brain that is a precursor to acetyl-
choline, showed marked decrease in depression, anxiety, or
apathy compared to those receiving donepezil plus placebo
[16••]. Memantine may be effective as an add-on therapy for
BPSD. One study recruited 240 patients who were receiving
maximum doses of donepezil, galantamine, or rivastigmine
yet were experiencing BPSD or worsening cognitive function.
The patients received 20 mg/day of memantine in addition to
their baseline medication. While 80% of patients experienced
a reduction in agitation per the neuropsychiatric inventory
(NPI) score, the remaining 20% experienced increased agita-
tion [17]. This retrospective open-label study may be prone to
treatment selection bias. However, a recent meta-analysis
found that gradual titration of memantine and donepezil in
tandem reduces aggression as measured by the NPI in patients
with moderate to severe AD [18•].

A different trial explored the utility of rivastigmine patches
in conjunction with memantine to treat aggression in 147 pa-
tients with mild to moderate AD. The study found no im-
provement in aggressive behaviors, defined as inappropriate
disrobing, aggressive vocalization, and wandering, but signif-
icant improvement for those with non-aggressive agitation,
such as hoarding objects or repetitive sentences/questions
[19]. For patients with LBD and relapsed BPSD, a small study
of 24 patients noted a decrease in BPSD with increase of
10 mg/day of donepezil above the dose of donepezil the pa-
tients were already receiving. Of note, some patients experi-
enced significant gastrointestinal upset with the increase in
donepezil dose, but no other adverse events were noted [20].

Anti-depressants and Anxiolytics

An anti-depressant may help decrease agitation among pa-
tients who are also exhibiting depressed mood, anxiety, or
paranoia. Unfortunately, tricyclic anti-depressants and selec-
tive serotonin reuptake inhibitors (SSRIs) are consistently as-
sociated with increased fall risk in older adults, so starting at a
low dose and titrating these medications slowly are of para-
mount importance to reduce fall risk [21].

The largest evidence base for the use of anti-depressants in
patients with dementia is for SSRIs, such as citalopram or
sertraline [22]. In the 2014 CitAD study [23••], a RCT of
186 patients who received citalopram (n = 94) or placebo
(n = 92) in conjunction with behavioral therapy found a statis-
tically significant decrease in agitation and caregiver burden.
However, patients receiving citalopram were more likely to
experience QT prolongation and worsening of cognition at
30 mg/day dosing. While a different RCT did not find im-
provement in depression among AD patients receivingT
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sertraline or mirtazapine, a secondary data analysis suggested
that mirtazapine might be helpful for BPSD [24]. Overall, a
narrative review found little evidence that anti-depressants
improve depression in patients with dementia. These agents
may decrease aggression yet should be used with caution due
to the potential for significant side effects in these patients
[25].

Buspirone was evaluated in a retrospective observational
study of BPSD, using an average dose of 25.7 mg ±
12.50mg [26]. Among 179 patients, 68% had improved scores
on the Clinical Global Impression scale, which assesses patient
response to medication in relation to baseline severity of men-
tal illness. These study results should be interpreted with cau-
tion, as there was no comparator arm and patients were not

randomized to receive buspirone. Serotonin-norepinephrine re-
uptake inhibitors (SNRIs) may reduce BPSD and address co-
occurring pain, but the evidence base for use is again limited.
One small observational study showed that milnacipran may
reduce depressive symptoms, such as depressed mood and loss
of interest, in older adults with dementia [27]. A different ran-
domized study recruited 59 patients with moderate AD and
major depressive disorder to assess the impact of sertraline,
venlafaxine, or desipramine on depressive symptoms and cog-
nition. Investigators observed improvement across domains
with use of sertraline across all time periods. However, im-
provement with venlafaxine or desipramine was seen in the
first 4–8 weeks of the study then waned [28]. Bupropion is
another potential option for patients who are smoking and

Table 2 Pharmacotherapeutic
options for behavioral and
psychological symptoms of
dementia

Presentation Suggested medication options and usual effective dose range for each

Depression • Citalopram, 10–20 mg/day

• Sertraline, 25–100 mg/day

Anxiety • Buspirone, 15–60 mg/day

• Trazodone, 50–100 mg/day

Psychosis • Aripiprazole, 2.5–12.5 mg/day

• Olanzapine, 2.5–10 mg/day

• Quetiapine, 12.5–100 mg/day

• Risperidone, 0.25–3 mg/day

Refractory agitation or
presence of mania

• Carbamazepine, 300–600 mg/day

• Divalproex sodium, 500–1500 mg/day

• Lithium, 150–1000 mg/day

• Olanzapine, 2.5–5 mg/day, intramuscular injection

Sleep disturbances • Trazodone, 25–50 mg/day

• Eszopiclone, 1 mg/day

• Melatonin, 1.5–6 mg/day

• Zaleplon, 5 mg/day

• Zolpidem, 5 mg/day

• Ramelteon, 8 mg/day within 30 min of bedtime

Sexual disinhibition The following medications should be added after use of a
SSRI, second-generation anti-psychotic or divalproex:

• Estrogen 0.625–1.25 mg/day

• Medroxyprogesterone 100 mg/week intramuscular injection

• Leuprolide acetate 7.5 mg/month intramuscular injection

Pain • Acetaminophen 3000 mg/day max in frail older adults

• Gabapentin 300–3600 mg/day, consider 100–900 mg/day
if poor renal function

• SNRIs

- Desvenlafaxine 25–50 mg/day

- Duloxetine 20–60 mg/day

• Opioids for moderate to severe pain

All cases assume that the patient is on a cholinesterase inhibitor (e.g., donepezil) at maximum tolerated dosage and
that the addition of memantine has been considered for moderate to severe dementia. Before adding additional
medications, be sure that current medication regimen is optimized, and medication discontinuation has been
considered for medications with limited or no benefit

SSRI selective serotonin reuptake inhibitor, SNRI serotonin and norepinephrine reuptake inhibitor
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experiencing depression, but this is based only on expert opin-
ion and a case report of reduced apathy in a patient with
frontotemporal dementia receiving bupropion [29].

Trazodone or benzodiazepines are commonly prescribed for
older adults who are experiencing sleep disturbances. Limited
evidence supporting the use of trazodone for BPSD exists.
Trazodone may help to lessen insomnia [30, 31], but it should
be used with caution given the risk of orthostatic hypotension.
As benzodiazepines raise the risk of falls, delirium, and behav-
ior disinhibition among patients with dementia, they are gener-
ally not recommended in this population. A systematic review
of RCTs found no support for routine use of benzodiazepines to
treat BPSD [32]. A different review noted some evidence that
lorazepam and alprazolammay reduce agitation inAD patients;
however, benzodiazepines have also been linked to increased
cognitive decline among patients with dementia [33].

Anti-psychotics

Anti-psychotics—especially risperidone, aripiprazole, and
olanzapine—have been evaluated in multiple studies and
demonstrated improvement in severe agitation, aggression,
and psychosis (e.g., delusions, hallucinations) among patients
with AD [34]. However, the effect size observed in these trials
was modest and placebo effects common; thus, a careful as-
sessment of benefit and risks of treatment is important prior to
starting therapy. The adverse effect profile of anti-psychotics
is significant compared to those of other agents, as falls, seda-
tion, and hypotension are common. Patients should be

monitored for extrapyramidal manifestations (e.g., tardive
dyskinesia, akathisia, medication-induced Parkinsonism), es-
pecially if using first-generation anti-psychotics. Clozapine is
an alternative agent that may be used for patients who do not
respond to other medications; however, a rigorous monitoring
regimen is required due to the risk of agranulocytosis; this
may not be feasible for all patients. Clinicians may find the
Abnormal Involuntary Movement Scale (AIMS) helpful for
detecting andmonitoring the development of tardive dyskinesia
for patients taking anti-psychotics [35]. Finally, the US Food
and Drug Administration has issued black box warnings for
patients with dementia treated with first- and second-
generation anti-psychotic agents given the elevated risk of
sudden cardiac death, stroke, and other adverse effects associ-
ated with these medications. Accordingly, it is generally advis-
able to use anti-psychotics in the lowest dose needed to control
symptoms, for the shortest possible duration, with monitoring
for the development of adverse effects.

While clinicians should consider tapering or discontinuing
anti-psychotics after control of BPSD to mitigate risk associ-
ated with these medications, there is limited evidence regard-
ing patient outcomes after discontinuation of anti-psychotics.
A recent Cochrane review noted that patients with severe
baseline symptoms at anti-psychotic initiation may experience
worsening symptoms after discontinuation, and those with
less severe symptoms may see no change following discon-
tinuation. There is insufficient evidence to indicate whether
discontinuation impacts mortality or other side effects associ-
ated with anti-psychotics [36]. Tjia and colleagues proposed a

Non-pharmacological considerations, e.g. new-onset illness, change in medications, caregiver support, basic needs are met

Response to non-pharm means Insufficient response to non-pharm means

Depression Psychosis Sexual inhibitionMania

Begin SSRI, 
SNRI, TCA, or 

bupropion

InsomniaAnxiety

Medication options dependent on presentationRe-assess as needed

Begin 
buspirone or 

trazodone

Begin mood 
stabilizer, e.g. 
carbamazepine

Begin SSRI, 
anti-androgen 

therapy, or 
mood stabilizer

Begin 
trazodone, 
melatonin, 
zolpidem or 
ramelteon

Begin anti-
psychotic, e.g. 
aripiprazole, 

olanzapine or 
risperidone

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

Flowchart of considerations and pharmacological management of behavioral and psychological symptoms in dementia. 

Fig. 1 Pharmacologic management of agitation in dementia
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two-phase gradual dose reduction of anti-psychotics based on
pharmacokinetic principles that harmonizes evidence from
discontinuation trials [37•]. A small study of 36 patients sug-
gested that adding citalopram to a medication regimen may
facilitate subsequent discontinuation of anti-psychotics for
older adults with AD [38]. The Halting Antipsychotic Use in
Long-term Care (HALT) study was a single-arm longitudinal
study conducted in Australian long-term care facilities among
patients taking anti-psychotics, 98.5% of whom had dementia.
Of the 93 patients who completed the study, 69 (74%) had
anti-psychotics successfully deprescribed without reinitiating
anti-psychotics or experiencing increase in BPSD [39••].

Anti-epileptics

For patients experiencing BPSD, the duration of anti-epileptic
therapy necessary to see a reduction in BPSD will vary by pa-
tient. Like anti-psychotics, we recommend these medications be
used for as short a duration as possible. Divalproex sodium
(valproate) has been investigated as a preventative agent for
BPSD. A 24-month multi-site RCT found no difference between
onset of BPSD in subjects receiving valproate or placebo, but
those taking valproate had significantly higher incidence of tox-
icity, such as somnolence, diarrhea, and gait disturbance [40]. As
valproate is not effective in preventing onset of aggression, and a
previous Cochrane review noted its side effects likely outweigh
any benefits [41], other agents are likely a better choice.

A 2014 review [42] noted that while some data exist for the
value of carbamazepine to diminish agitation, sample sizes are
small, and many patients cannot tolerate carbamazepine as
older adults are more likely to experience side effects such
as weight change, sedation, gait disturbance, and gastrointes-
tinal problems. The carbamazepine monitoring regimen to
evaluate liver enzymes and complete blood count may also
be onerous for patients and caregivers. Since that review,
Suzuki and colleagues [43] conducted a 2015 open-label trial
of lamotrigine in conjunction with risperidone or diazepam
among 40 hospitalized patients with severe AD. While sub-
jects receiving lamotrigine did not need as much risperidone
or diazepam compared to those not receiving lamotrigine, the
findings of this 16-week, open-label study are not widely gen-
eralizable given the small study size and heterogeneous mix of
different medications participants received. In a small case
series, gabapentin reduced aggression among seven patients
with vascular dementia or mixed vascular/AD, using daily
doses ranging from 200 to 600 mg daily. Three of the seven
patients were able to discontinue anti-psychotics after
gabapentin initiation [44].

Dextromethorphan-Quinidine

Investigators studied the efficacy of dextromethorphan-
quinidine to reduce aggression in AD in a 10-week RCT

[45••] (this use is off-label, as the FDA-approved indication is
for treatment of pseudobulbar affect). Patients receiving
dextromethorphan-quinidine had significantly lower NPI
agitation/aggression scores, which was the primary endpoint of
the study. Those receiving dextromethorphan-quinidine also had
a significantly higher incidence of falls and a higher incidence of
serious adverse events (7.9% vs 4.7%). Of note, the medication
regimens that subjects were receiving were heterogeneous, in-
cluding cholinesterase inhibitors, memantine, anti-psychotics,
anti-depressants, and benzodiazepines. Given that this was a
parallel crossover design, patients were not matched one to
one with respect to concomitant medications to allow for a com-
parison between dextromethorphan-quinidine and placebo.
Furthermore, while patients may benefit from dextromethor-
phan-quinidine, its high price point may limit its use due to high
out-of-pocket costs.

Special Considerations and Other Classes
of Medications

Patients may exhibit BPSD because they are experiencing pain,
but no longer have the capacity to verbalize their discomfort.
Data from RCTs support the use of analgesics to reduce BPSD.
A recently published review noted three RCTs where acetamin-
ophen, morphine, or long-acting oxycodone reduced symp-
toms of BPSD over 8-week time among nursing home resi-
dents [46]. Additionally, investigators in a clustered site study
in Norwegian nursing homes [47] found that among 352 pa-
tients with moderate to severe dementia, verbal aggression,
pacing, and restlessness responded to personalized pain thera-
py, using a combination of pregabalin, acetaminophen,
buprenorphine patches, or extended-release morphine.

Various agents have been explored in case series and clin-
ical trials to afford more options for clinicians and patients.
Mania is common among patients with dementia experiencing
aggression, and lithium may hold promise as a potential treat-
ment for this manifestation of BPSD. As of August 2018, an
ongoing clinical trial is investigating whether lithium is an
effective treatment for aggression among older adults with
moderate to severe AD [48]. In a different study utilizing
allopurinol, among eight veterans with dementia experiencing
refractory aggression, six of the eight receiving allopurinol
demonstrated reduced aggressive episodes [49].

Insomnia and sleep disturbances are ubiquitous among pa-
tients with dementia, which then contribute to BPSD symp-
toms. A RCT found that patients with mild-to-moderate AD
and insomnia experienced improved sleep and cognition with
2 mg daily melatonin compared to patients receiving placebo
[50]. Anti-histamines such as diphenhydramine may be used
by patients or caregivers to improve sleep, but the risks of falls
and residual sleepiness as well as anti-cholinergic symptoms
such as constipation and dry mouth make diphenhydramine a
poor choice. Ramelteon, trazodone, or zolpidem may be safer
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options for patients with dementia experiencing sleep distur-
bance based on a recent review [51]. However, as noted by a
2016 Cochrane review, no studies regarding zolpidem have
been performed in this population; a study of 74 participants
evaluating ramelteon was not published but did not show sig-
nificant side effects, and one small RCT with 30 participants
randomized to trazodone showed increased sleep efficiency
with no serious adverse events [52].

A recent study investigated the use of tumor necrosis factor
α-inhibitor etanercept as a potential treatment option for AD.
In this double-blinded RCT, investigators found no difference
in behavioral symptoms between patients receiving placebo
versus those receiving etanercept, although those receiving
etanercept had more infections due to the immunosuppressive
nature of the medication [53].

Sexual disinhibition is common among patients with de-
mentia, which may endanger patients and caregivers. The
available evidence regarding treatment is comprised of case
reports and case series, as there are no RCTs addressing inap-
propriate sexual behavior among patients with dementia.
Briefly, non-pharmacological methods, such as patient dis-
traction and redirection, should first be employed. If such
methods are not effective in reducing or eliminating inappro-
priate sexual behavior, then clinicians may consider pharma-
cotherapy including anti-depressants, anti-psychotics, anti-
convulsants, cholinesterase inhibitors, and beta-blockers.
Hormonal agents may also be used, but some clinicians and
caregivers may be reticent to utilize these agents
(medroxyprogesterone acetate, estrogen, leuprolide) as they
are associated with “chemical castration” [54].

Only for use in the last days or weeks of life, palliative
sedation (defined as the use of sedative medication to re-
lieve intolerable suffering from refractory symptoms by a
reduction in patient consciousness) may be necessary as a
treatment of last resort to control severe BPSD that does not
respond to other pharmacotherapeut ic and non-
pharmacotherapeutic interventions [55]. A case series re-
ported that among older adults dying with dementia in
Dutch long-term care facilities, pain and agitation were
the most common cause of distress, and 21% received pal-
liative sedation before dying [56]. Even among experts,
there is significant disagreement as to whether palliative
sedation is appropriate for severe agitation among patients
with dementia and limited life expectancy, with only 22%
of clinicians agreeing that in such circumstances, palliative
sedation is appropriate although 100% agreed with pallia-
tive sedation for refractory delirium [57]. Agents that may
be used for palliative sedation include midazolam, chlor-
promazine, levomepromazine (unavailable in the USA),
phenobarbital, and propofol [58]. A detailed discussion of
palliative sedation is beyond the scope of this review;
readers are referred to recent reviews and guidelines for
more information [55, 59, 60].

Complementary and Alternative Medicine

Various studies have considered the use of complementary
and alternative medicines to treat aggression, including can-
nabis, which is legal in some parts of the USA (although still
illegal under federal statute). As caregivers may ask about
these modalities, we offer a brief synopsis herein. A 2015
RCT [61] evaluated tetrahydrocannabinol (THC), the active
ingredient in cannabis, compared to placebo for control of
aggression symptoms among 50 patients with AD, vascular,
or mixed dementia, with 24 receiving THC and 26 receiving
placebo. There were no significant differences in neuropsy-
chiatric symptoms, activities of daily living, agitation, or qual-
ity of life at 21 days; however, THCwas well tolerated with no
difference in mild or moderate adverse events. There is some
evidence that gingko biloba may help reduce aggression in
dementia. In a meta-analysis of randomized studies, patients
receiving 22–24 weeks of gingko biloba experienced a reduc-
tion in BPSD, except for psychosis [62]. Multiple investiga-
tors have evaluated whether aromatherapy, specifically laven-
der spray, reduces BPSD, but no significant reduction in agi-
tation has been found [63–65]. Another study [66] found that
aromatherapy or aromatherapy + acupuncture was superior to
placebo for reducing aggression, but participants were not
blinded to the intervention of interest and may have been
biased as a result. Additionally, those receiving aromatherapy
started with higher agitation scores, thus had more potential
change in behavior compared to the control group.

Multiple studies have evaluated the efficacy of yokukusan,
a combination of seven dried herbs, to reduce agitation among
patients with dementia. A 2017 double-blinded placebo-con-
trolled multi-site randomized study [67] found no significant
difference at 16 weeks between yokukusan and placebo for
BPSD reduction. However, people with 20 or fewer points
on the mini-mental state examination had a statistically signif-
icant reduction in aggression compared to people receiving
placebo. A 2013 single-center study [68] compared
yokukusan, fluvoxamine, or risperidone for reduction in
BPSD; 30 patients were assigned to each group. Across all
groups, investigators noted a reduction in BPSD symptoms,
but higher extrapyramidal symptoms with risperidone. Study
enrollment was limited to subjects with few comorbidities,
limiting the generalizability of study findings.

Conclusion

BPSD often precipitates substantial distress and burden in
patients and caregivers. In this review, we have described
the various pharmacological options to treat BPSD, focusing
on literature published 2013 to 2018. We offer a geriatric
viewpoint whereby first non-pharmacologic intervention
should be utilized, then other etiologies for BPSD should be
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explored, and only after optimization of current medications
and conditions should pharmacotherapy for BPSD be added.
Ultimately, medications should be used as part of a compre-
hensive treatment plan to identify and remediate potential
causes of BPSD and ensure the safety of patients and care-
givers, while avoiding hospitalization and/or institutionaliza-
tion for patients with dementia.

The mixed and limited study findings we present here un-
derscore the need for comparative effectiveness research for
the best ways to address BPSD among multi-morbid, older
patients who are often taking a combination of medications.
Even among experts, recommendations and treatment algo-
rithms for BPSD vary. A recent review proposed risperidone
as a first-choice agent for agitation and aggression among
dementia patients [69•], whereas a Delphi panel suggested
citalopram and analgesia [70•]. Unfortunately, despite RCTs
of agents to treat BPSD, and the development of novel agents,
currently there is no well-tolerated medication that has shown
clinically meaningful benefits, with minimal side effects, for
preventing or treating BPSD [71].

As there is still no FDA-approvedmedication to treat agitation
and aggression among older adults with dementia, future studies
are needed to build the evidence base regarding real-world effec-
tiveness and observed side effects of these commonly used med-
ications. Given the challenge of BPSD for patient and caregiver
safety, plus quality of life, research progress in this area is needed
to address the challenge of effectively treating BPSD and to
improve patient quality of life and that of their caregivers.
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