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Abstract

Purpose Neuropsychiatric symptoms are universal across all stages and types of
dementia and can cause significant challenges for patients and caregivers. While
there are currently no approved medications for treatment of neuropsychiatric symp-
toms of dementia, a variety of psychotropic medications such as antipsychotics,
benzodiazepines, anticonvulsants, and antidepressants are used off-label to treat
these symptoms. This systematic review evaluated the available evidence for effec-
tiveness and tolerability of pharmacologic treatments in addressing behavioral dis-
turbances in dementia.
Recent findings Inclusion criteria were placebo-controlled, randomized controlled
clinical trials (RCTs) or meta-analyses; a total of 38 studies and 3 meta-analyses
representing an additional 27 RCTs met the inclusion criteria. Of the medication
classes evaluated, atypical antipsychotics had the greatest available evidence for
use; however, the treatment effect size was modest. Nine trials of antidepressants
were included; 3 trials supported use in dementia. Eight trials of anticonvulsants were
included; only one showed benefit. For benzodiazepines, 2 RCTs were included; only
one trial of lorazepam showed improvement. Six trials of melatonin agonists were
included; none showed efficacy outside of improved sleep measures. Evidence for
effectiveness of pimavanserin and dextromethorphan-quinidine was limited to one
study each, both of which showed benefit.
Summary Despite the widespread off-label use of psychotropic medications for treat-
ment of neuropsychiatric symptoms in dementia, there are relatively few RCTs to

http://crossmark.crossref.org/dialog/?doi=10.1007/s40501-020-00233-9&domain=pdf
http://orcid.org/0000-0003-1943-0150


evaluate their use with treatment effect sizes absent or modest for most medication
classes. Of the medication classes reviewed, atypical antipsychotics have the best
evidence for effectiveness; however, the overall magnitude of treatment effect is
modest and must be balanced with risk of serious adverse events including death.

Introduction

Although memory impairment is typically thought of as
the cardinal feature of dementia, neuropsychiatric or
behavioral and psychological symptoms of dementia
are nearly universal across all types and stages of demen-
tia. Longitudinal studies of patients with dementia dem-
onstrate that 97% of patients will develop one or more
behavioral disturbances during the course of their dis-
ease [1•]. Neuropsychiatric symptoms can include a
variety of behaviors including depression, psychosis (de-
lusions and hallucinations), agitation, aggression, apa-
thy, sleep disturbances, and socially inappropriate be-
haviors [2••]. These distressing symptoms can often
create the most challenges for patients, their caregivers,
and providers. The presence of these behaviors is asso-
ciated with poor outcomes for both patients and their
caregivers including increased morbidity, greater risk of
hospitalization for patients, and high caregiver strain [3–
5].

Currently there are no US Food and Drug Admin-
istration (FDA)-approved medications for the treat-
ment of neuropsychiatric symptoms of dementia.
Despite numerous expert bodies recommending
non-pharmacological treatment strategies as first-
line treatment, psychotropic medications such as an-
tipsychotics are often prescribed off-label as the pri-
mary treatment of behavioral disturbances of de-
mentia in real-world practice [6, 7]. Recent studies
of Medicare beneficiaries with dementia demonstrate
that upwards of 60–70% of patients are prescribed a
psychotropic medication with 22% of community
dwelling patients with dementia receiving antipsy-
chotics [8•, 9]. Commonly utilized psychotropic
medication classes for the treatment of neuropsychi-
atric symptoms include antipsychotics, antidepres-
sants, anticonvulsants, and benzodiazepines. Of
these medication classes, previous meta-analyses
and systematic reviews suggest that antipsychotics
likely have the strongest evidence base; however,
the effect size of treatment is moderate (0.13–0.16)
[10••, 11••]. Further, treatment with antipsychotic

medications is coupled with concerns for significant
side effects including increased mortality as
highlighted by the US FDA black box warnings re-
garding antipsychotic use for dementia-related psy-
chosis [12].

In light of the high prevalence of psychotropic med-
ication use among patients with dementia and known
associated harms with antipsychotic use, we sought to
evaluate the available evidence for the effectiveness and
tolerability of pharmacotherapy in treatment of neuro-
psychiatric symptoms of dementia. For the purpose of
this review, we chose to focus on the following psycho-
tropic medication classes: antipsychotics, antidepres-
sants, anticonvulsants, and benzodiazepines. Cholines-
terase inhibitors and memantine were excluded from
this review given that there are several previously pub-
lished meta-analyses and systematic reviews evaluating
the role of these medications in treating neuropsychiat-
ric symptoms of dementia [11••, 13••]. We also evalu-
ated the available evidence evaluating use of newer
agents including dextromethorphan-quinidine andmel-
atonin receptor agonists.

Within each psychotropic medication class, we
reviewed the available evidence to inform treatment
and considermedication side effects. Studies were select-
ed for inclusion in our review if they (1) included pa-
tients ≥ 50 years of age; (2) focused on patients diag-
nosed with Alzheimer’s disease or related dementia; (3)
were a randomized, placebo-controlled trial (RCT) or a
meta-analysis of RCTs; and (4) primary study outcomes
focused on neuropsychiatric symptoms of dementia. In
order to summarize the large body of evidence, meta-
analyses were included along with any published RCTs
since that time. Electronic databases including PubMed/
MEDLINE were searched from inception through
June 2020 to identify studies that met our inclusion
criteria. The final search was completed on June 30,
2020.

All treatments reviewed in this article are summa-
rized in Tables 1 and 2.
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Treatment
Antipsychotics

Typical antipsychotics
Two meta-analyses including 12 RCTs [10••, 40•] and 4 additional RCTs [14,
15, 17, 18] were identified evaluating the use of typical antipsychotics in
treatment of neuropsychiatric symptoms of dementia. Study sample sizes
ranged from 85 to 573 participants with follow up ranging from 17 days to
16 weeks (Table 1).

A meta-analysis conducted by Schneider et al. in 1990 evaluated 7 RCTs
comparing several typical antipsychotic medications with placebo [10••]. The
results of the meta-analysis demonstrated that typical antipsychotics were sig-
nificantly more effective than placebo, however, had overall a relatively small
treatment effect size (r = 0.18) in improving neuropsychiatric symptoms. In
2002, a meta-analysis evaluating 5 RCTs evaluating the efficacy of haloperidol
in treating behavioral symptoms of dementia found only one trial that dem-
onstrated a favorable response with haloperidol over placebo [40•]. Further,
patients receiving haloperidol were more likely to discontinue treatment due to
intolerable side effects. A placebo-controlled trial of thioridazine found that
patients receiving the antipsychotic had greater improvement in agitation scores
[14]. Lastly, an RCT evaluating perphenazine found no difference from placebo
at 17 days in reducing behavioral symptoms as measured by the Neurobehav-
ioral Rating Scale [18].

Atypical antipsychotics
One meta-analysis including 15 RCTs as well as an additional 12 RCTs was
identified comparing the use of atypical antipsychotics with placebo for treat-
ment of neuropsychiatric symptoms of dementia (Table 1). Study sample sizes
ranged from40 to 5110 participants with follow-up time of 24 h to 32 weeks. A
meta-analysis by Schneider et al. in 2006 evaluated the efficacy of available
atypical antipsychoticmedications including 3 RCTs for aripiprazole, 5 RCTs for
olanzapine, 3 RCTs for quetiapine, and 4 RCTs for risperidone [44•]. Among
these trials, improvement on neuropsychiatric symptom rating scales were
observed for aripiprazole and risperidone, but not for quetiapine or olanzapine.
As with typical antipsychotics, the overall magnitude of benefit from treatment
was considered to be modest. Additionally, adverse events with atypical anti-
psychotic medication use included somnolence, urinary tract infections, and
extrapyramidal symptoms as well as a significant risk for cerebrovascular events,
especially with use of risperidone [44•].

Among the additional 12 trials identified, only 4 studies demonstrated
greater improvement on behavioral symptom scales with use of atypical anti-
psychotics versus placebo (Table 1) [25, 49, 51, 52•]. Improvements were
generally seen in scales of aggression, psychosis, and overall impression of
change. However, these studies concluded that the potential for benefit needed
to be weighed against the risk of adverse effects including sedation, falls, and
extrapyramidal side effects. In 2006, the Clinical Antipsychotic Trials of Inter-
vention Effectiveness-Alzheimer’s Disease (CATIE-AD) study evaluated the use
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of atypical antipsychotics in treating neuropsychiatric symptoms of dementia
[43••]. The study was a 42-site, double-blind, placebo-controlled trial of 421
outpatients with Alzheimer’s disease with symptoms of psychosis, aggression,
or agitation. Participants were randomized to treatment with olanzapine, ris-
peridone, quetiapine, or placebo. The trial failed to find improvement on
behavioral outcomes with any atypical antipsychotic over placebo at 12 weeks
[43••].

In 2016 pimavanserin was approved by the US FDA for treatment of
Parkinson’s disease psychosis. This atypical antipsychotic has a novel mecha-
nism of action working as a selective inverse agonist at the serotonin receptor
with no appreciable dopamine blockade or subsequent risk of extrapyramidal
symptoms [53]. To date, there has been only one study evaluating the use of
pimavanserin in treatment of behavioral disturbances in patients with
Alzheimer’s disease. In 2018, Ballard et al., in a phase 2, single-center study of
nursing home residents, found that participants treated with pimavanserin had
significantly reduced Neuropsychiatric Inventory-Nursing Home (NPI-NH)
psychosis scores at 6 weeks [52•]. However, these improvements were not
sustained at 12 weeks as compared with placebo. Pimavanserin carries a similar
side effect profile to other atypical antipsychotic medications including the
black box warning for increased mortality in patients with dementia-related
psychosis and QT prolongation [53].

Antidepressants
A total of 9 studies met eligibility criteria, with sample sizes ranging from 15 to
245 and follow-up ranging from 17 days to 16 weeks (Table 2) [15–18, 20, 21,
22••, 23•, 54]. Of these studies, only 3 showed benefit of antidepressant
treatment over placebo [18, 21, 22••]. In 2014, the Citalopram for Agitation
in Alzheimer’s Disease (CitAD) study randomized participants to receive
citalopram or placebo. The study found that patients treated with citalopram
had significant improvement in agitation and on measures of caregiver stress
[22••]. Participants in the citalopram group also had improved performance on
activities of daily living and reduction in use of a rescue medication
(lorazepam) as compared with placebo. However, participants treated with
citalopram were found to have side effects which may limit its use including
worsening cognition and QT prolongation (overall increase in the QT interval
of 18 milliseconds) [22••]. In 2002, Pollock et al. also found that use of
citalopram was associated with reductions in behavioral symptoms including
agitation and aggression as compared with placebo [18]. Lastly, a 2014 study of
trazodone demonstrated that participants receiving trazodone had better sleep
outcomes as compared with participants taking placebo [21]. Participants with
dementia receiving trazodone obtained on average 42.5 more minutes of sleep
per night, however, with a total sleep time of only 4–5 h per night. The study
did not evaluate neuropsychiatric symptoms other than sleep.

More recently in 2017, a trial of mirtazapine found that users had no benefit
over placebo in improving sleep duration or efficiency among patients with
dementia [23•]. Further the mirtazapine group experienced increased daytime
sleepiness limiting its use. In 2004, a large RCT of 245 subjects with dementia
were randomized to receive treatment with either sertraline or placebo [20]. The
study found no significant differences between groups on the Neuropsychiatric
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Inventory (NPI). A smaller study in 1997 found that there was no positive
treatment effect with fluoxetine among patients with dementia, with fluoxetine
users experiencing more side effects [15]. Further a 2003 study comparing
sertraline and placebo found no improvement in behavioral symptoms with
use of the antidepressant [54]. However, there were significant improvements
noted in depression scores among patients with dementia.

Anticonvulsants
A total of 8 studies were found to meet eligibility criteria including 5 studies
evaluating valproate derivatives, 2 studies evaluating carbamazepine, and 1
study evaluating oxcarbazepine (Table 2) [26–32, 55]. Of the 5 studies inves-
tigating valproate derivatives, with sample sizes ranging from 14 to 313, no
study found improvement in neuropsychiatric symptoms with valproate as
compared with placebo. Treatment with valproate was associated with in-
creased side effects including sedation, gait disturbance, and tremor. Among
two small studies evaluating use of carbamazepine for treatment of neuropsy-
chiatric symptoms, only one study favored use of carbamazepine; however, the
medication was associated increased side effects as compared with placebo [26,
27]. Only one RCT evaluating the use of oxcarbazepine met eligibility criteria
which showed no improvement in treating agitation or aggression in patients
with dementia as compared with placebo [31]. Despite frequently being used
for off-label treatment of neuropsychiatric symptoms in dementia [8•, 56],
there are currently no published placebo-controlled, RCTs evaluating the use
of gabapentin. While there are currently no RCTs evaluating the use of lithium,
the LithiumTreatment for Agitation in Alzheimer’s disease (Lit-AD) [57] clinical
trial recently completed recruitment; however, the study results are not yet
published. This study will serve as the first randomized, double-blind,
placebo-controlled trial to assess the efficacy of lithium treatment for symptoms
of agitation or aggression in older adults diagnosed with Alzheimer’s disease.

Benzodiazepines
A total of 2 studies met eligibility criteria; one demonstrated benefit over
placebo. Study follow-up periods ranged from 24 h to 8 days [24, 25]. Meehan
et al. randomized 272 patients with dementia to receive intramuscular injec-
tions of lorazepam, olanzapine, or placebo. At 24 h, they found that intramus-
cular lorazepam led to significant reductions on the Positive and Negative
Symptom Scale (PANSS), Cohen-Mansfield Agitation Inventory (CMAI), and
the Agitation-Calmness Scale. However, the effect of treatment was greater with
intramuscular olanzapine with longer lasting results. A 1995 study byMcCarten
et al. limited to 7 patients found that use of triazolam had no significant
improvement across sleep measures among patients with dementia.

Dextromethorphan-quinidine
In 2010, the US FDA approved dextromethorphan-quinidine for the treatment
of pseudobulbar affect [58]. Only one study has evaluated the potential impact
of off-label use of dextromethorphan-quinidine for treatment of agitation in
patients with Alzheimer disease [33•].• In this phase 2 study, 220 participants
were randomized to receive either dextromethorphan-quinidine or placebo
over 10 weeks. The study found that patients treated with dextromethorphan-
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quinidine showed significant reduction on the Neuropsychiatric Inventory
agitation and aggression scores. However, significant adverse events were seen
with treatment including falls (8.6%), diarrhea (5.9%), and urinary tract infec-
tion (5.3%) [33•].

Melatonin agonists
A total of 6 studies met eligibility criteria, with sample sizes ranging from 20 to
189 and follow-up periods ranging from 18 days to 15 months (Table 2) [34–
39]. Of these studies, only 2 trials showed benefit of melatonin treatment over
placebo in improving sleep measures in dementia [35, 39]. In 2003, a small
study by Asayama et al. found that melatonin significantly increased total sleep
time and decreased nighttime activity among 11 patients with Alzheimer’s
disease as compared with placebo [35]. Additionally, a 2014 study by Wade
et al. found that melatonin resulted in improved sleep efficacy as compared
with placebo [39]. Lastly, an RCT of 189 patients with dementia followed over
15 months found that patients treated with melatonin had limited improve-
ment on sleep measures and worsening mood symptoms as compared with
placebo [37]. No studies meeting eligibility criteria found that melatonin
improved behavioral outcomes other than sleep, finding no difference over
placebo on measures neuropsychiatric symptoms including agitation and
aggression.

Discussion

This systematic review highlights several key features regarding psychotropic
medication use for treatment of neuropsychiatric symptoms of dementia. First,
the high rates of psychotropic medication prescribing among patients with
dementia are notably out of proportion to the body of evidence supporting
such use. Of the pharmacologic classes included, our search found that atypical
antipsychotic medications have the strongest evidence for efficacy in treating
neuropsychiatric symptoms; however, the overall magnitude of treatment effect
is modest [10••, 43••]. One of the largest trials evaluating atypical antipsychot-
ic use in dementia to date, the Clinical Antipsychotic Trial of Intervention
Effectiveness-Alzheimer’s Disease (CATIE-AD) study, failed to find any benefit
of treatment with olanzapine, quetiapine, and risperidone in improving neu-
ropsychiatric symptoms over placebo [43••]. Despite a modest evidence for
benefit, atypical antipsychotics have a concerning side effect profile including a
1.6- to 1.7-fold increase inmortality as highlighted by the 2005 and 2008 black
box warnings for treatment of dementia-related behaviors [12]. Additionally,
antipsychotic medications are associated with other significant side effects
including somnolence, falls, cognitive worsening, QTc prolongation, and stroke
which need to be accounted for when considering their use [59].

Antidepressant medications may have benefit in reducing agitation in de-
mentia but results from RCTs have been inconsistent. While the Citalopram for
Agitation in Alzheimer’s Disease (CitAD) study found that treatment with
citalopram led to reductions in agitation, these benefits were countered by
serious side effects including worsening cognition and QT prolongation
[22••]. The largest study evaluating use of sertraline in dementia found no
benefit over placebo [20]. Recent pharmacoepidemiologic data demonstrate

Pharmacological Management of Neuropsychiatric Symptoms of Dementia Gerlach and Kales 501



growth in off-label use of sedative antidepressants among long-term care resi-
dents with dementia—finding a 15% increase in prescribing from 2004 to 2015
[60, 61]. Trials evaluating use of trazodone for treatment of neuropsychiatric
symptoms of dementia have been inconsistent in showing benefit, and we were
able to identify only one trial of mirtazapine use among patients with dementia
which showed no improvement in behavioral rating scales over placebo [17,
21, 23•].

Nearly a quarter of patients with dementia are prescribed benzodiazepines
and sedative hypnotics [8•]—thus it is surprising that we were only able to find
2 trials evaluating use of benzodiazepines in dementia. Of these trials, only one
showed benefit with use of intramuscular lorazepam over placebo, with ben-
zodiazepines performing worse than antipsychotics in reducing agitation [25].
Use of benzodiazepines and sedative hypnotics can lead to significant side
effects for patients with dementia including increased confusion, worsening
agitation, and paradoxical disinhibition [62]. Given the high rates of use of
these medications among patients with dementia, it is concerning that there is
such limited evidence to support their use.

While there has been a large focus on reducing antipsychotic prescribing to
patients with dementia with efforts such as the Centers for Medicare and
Medicaid Services’ (CMS) National Partnership to Improve Dementia Care,
and use of antipsychotic medications in dementia has declined [63],
pharmacoepidemiologic studies demonstrate that there has been a shift to use
of other psychotropic medication classes or “substitution” [8•]. In particular,
there has been recent growth in off-label anticonvulsant prescribing among
patients with dementia in long-term care, largely contributed by growth in
gabapentin and valproate prescribing [8•, 56]. As such, it is notable that we
were unable to find any studies evaluating the efficacy and safety of gabapentin
use in dementia. Of the 5 studies including valproate identified for this review,
no study found improved symptom control for neuropsychiatric symptoms
with medication use as compared with placebo. RCTs of use of other agents
such as melatonin agonists and dextromethorphan-quinidine have been limit-
ed. Melatonin has shown limited benefit over placebo on sleep measures with
no studies demonstrating improvement in agitation or aggression. Despite only
one study being completed evaluating dextromethorphan-quinidine which
showedmodest improvement in agitation and significant side effects including
falls, concerns have been raised regarding the wide spread off-label prescribing
of this medication among long-term care residents [33•, 58].

This study has several limitations. Our inclusion of only RCTs limits our
sample size of included studies. Additionally, we did not assess for potential
publication bias or perform a search for unpublished data. The majority of
studies included evaluated the long-term control of neuropsychiatric symptoms
over weeks tomonths, while relatively few studies were designed to evaluate the
short-term efficacy of these medications to address agitation over the span of
hours, where there use may be clinically useful for prompt control of agitated
behaviors. Further, most studies included in this review evaluated primary
outcomes assessing patients total score reduction on behavioral rating scales
such as the Neuropsychiatric Inventory (NPI) or Cohen-Mansfield Agitation
Inventory (CMAI). Secondary outcomes to assess medication impact on indi-
vidual behaviors or symptom clusters were often not adequately powered to
evaluate such results. Further, few studies included other meaningful clinical
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outcomes for patients and caregivers including time to nursing home placement
or measures of caregiver burden, which could also help inform provider and
caregiver decisions regarding medication use. Additionally, patients enrolled in
RCTs generally represent a small subset of the larger population of patients with
dementia and the need for caregiver or proxy consent given cognitive decline in
dementiamay further limit persons with dementia participation in clinical trials
and study generalizability. Lastly, we have not included trials of cholinesterase
inhibitors and memantine in treating neuropsychiatric symptoms of dementia
as several previous systematic reviews and meta-analyses have been published
on this topic [11••, 13••]. These reviews highlight that cholinesterase inhibitors
have a significant although small reduction in agitation scores, leading to an
overall reduction of 1.7 points on the 120-point Neuropsychiatric Inventory
(NPI) [13••].

Given the limited evidence supporting use of pharmacotherapy in
dementia and concerns for significant side effects, numerous expert bod-
ies and professional organizations, including the American Geriatrics
Society, American Association of Geriatric Psychiatry, and American Psy-
chiatric Association, have recommended non-pharmacological treatment
strategies as first line in treating neuropsychiatric symptoms of dementia
[6, 7]. Such strategies can include a variety of interventions that focus on
behavioral, environmental, and caregiver supportive interventions to help
prevent or mitigate neuropsychiatric symptoms of dementia. Caregiver-
directed interventions have the most evidence to support reduction of
behavioral disturbances [64•]. These interventions often focus on helping
build caregiver problem-solving abilities to identify modifiable causes of
behaviors and improve communication between the person with demen-
tia and caregiver [6, 7]. A meta-analysis of 23 RCTs evaluating non-
pharmacological interventions found that these interventions significantly
reduced neuropsychiatric symptoms in dementia [64•]. The authors
found that the effect size for treatment was greater for caregiver interven-
tions than with antipsychotics for treatment of agitation or cholinesterase
inhibitors for treatment of cognitive symptoms.

Despite this, in real-world practice, implementing non-pharmacologic
treatment strategies can be challenging due to lack of provider training,
time required to implement interventions, and lack of reimbursement
[2••]. Evidence-based training programs for caregivers such as the DICE
(Describe, Investigate, Create, and Evaluate) approach can assist both
providers and caregivers in the prevention, assessment, and management
of neuropsychiatric symptoms of dementia, and such strategies should
be considered first line [2••]. Further, psychotropic medications rarely
help for such behaviors as unfriendliness, poor self-care, memory prob-
lems, inattention, repetitive verbalizations, and wandering where behav-
ioral strategies should be prioritized. Psychotropic medications should
be considered first line if imminent risk is present related to major
depressive disorder with suicidal ideation, psychosis causing harm or
potential for harm, and aggression with risk to self or others [65]. While
medication choice is targeted to the symptom cluster that is most
problematic (e.g., use of antipsychotics for treatment of agitation, anti-
convulsants for treatment of disinhibition, antidepressants for depression
or apathy), unfortunately there is limited evidence to support such
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prescribing across a variety of psychotropic medication classes. Treating
clinicians should consider the range of both pharmacologic and non-
pharmacologic treatment strategies available to best and safely manage
neuropsychiatric symptoms of dementia.
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