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Summary
BPSD (Behavioral and Psychological Symptoms in Dementia) affects virtually all patients
with dementia. The aim of this review is to present information on epidemiology, consequences
and evidence-based non-pharmacological and pharmacological treatment approaches. The review also covers recent literature derived from a systematic literature Medline search on
BPSD. Results indicate that BPSD are major risk factors for an earlier placement of affected
individuals in nursing homes and a potentially more severe course of dementia over time.
Treatment of BPSD is complex and includes both strategies.
Key words: dementia, BPSD, treatment

Introduction
The term BPSD (Behavioral and Psychological Symptoms in Dementia) was
proposed in 1994. The International Psychogeriatric Association (IPA) proposed and
elaborated this concept [1], BPSD have been well documented among patients with
several types of dementia, including Alzheimer’s disease (AD), vascular dementia
(VaD), Parkinson’s disease with dementia (PDD), frontotemporal lobe degeneration
(FTLD), and more recently mild cognitive impairment (MCI) [2–5]. BPSD include a variety of symptoms like agitation, depression, apathy, repetitive questioning, psychosis,
aggression, sleep problems, wandering, and a variety of inappropriate behaviors. One
or more of these symptoms will affect the vast majority of individuals with dementia
over the course of their illness [6].
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The majority of persons with dementia and BPSD are located in their homes and
cared for by family members. BPSD are strongly associated with stress and depression
in caregivers, as well as reduced income from employment and lower quality of life [6].
Aim
The aim of the review is to cover the prevalence, types, outcomes and treatment
of behavioral and psychological symptoms of dementia. In particular, it details the
evidence base for non-pharmacological and pharmacological treatments, as well as
an approach to assessing behaviors and deriving treatment plans. For this purpose,
systematic reviews and single studies (literature search via medline) from the last 15
years are included. Based on methodological quality and study design, strength of evidence was assessed according to the criteria of the Oxford Centre for Evidence-Based
Medicine (OCEBM Levels of Evidence Working Group 2001; Table 1).
Table 1. Level of evidence (Oxford Centre of Evidence-Based Medicine, 2001)
Level of evidence

Therapy/Prevention/Etiology/Harm

1a

Systematic review (with homogeneity) of randomized-controlled trials (RCTs)

1b

Individual RCT (with narrow confidence interval)

1c

All or none (all patients died before the Rx became available, but some now survive on
it; or when some patients died before the Rx became available, but none now die on it)

2a

SR (with homogeneity) of cohort studies

2b

Individual cohort study (including low quality RCT; e.g., < 80% follow-up)

2c

“Outcomes” research; ecological studies

3a

SR (with homogeneity) of case-control studies

3b

Individual case-control study

4

Case-series (and poor quality cohort and case-control studies)

5

Expert opinion without explicit critical appraisal, or based on physiology, bench
research or “first principles”

Frequency and relevance of BPSD
Dementia of all types was estimated to affect 44 million people worldwide in 2013
[6]. The number of persons with dementia is expected to reach 76 million in 2030
and 135 million by 2050 worldwide [7]. More than 75% of people are cared for by
family or friends at home [8]. The Cache County study found that the five-year BPSD
prevalence (at least one symptom) was 97%, with the most common symptoms being
apathy, depression, and anxiety [9]. Symptoms often co-occur (for example, depression
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and anxiety; wandering and sleep problems), increasing their impact on the affected
persons and caregivers even more. Thus, the number of people with dementia and related BPSD is significant [9]. A number of studies confirm that more than 90% of AD
patients will experience at least one BPSD symptom at some point during the course
of their illness [4, 10]. A community-based epidemiological study found that 61% of
AD patients exhibited one or more BPSD in the past month and 61% of those with no
baseline BPSD developed at least one symptom within 18 months [5, 11]. In a nursing home study, a baseline prevalence of 76%, a two-year prevalence of 82%, and an
annual incidence of 64% was reported [7].
Types of behavioral and psychological symptoms of dementia
BPSD often occur in clusters or syndromes identified as psychosis (delusions and
hallucinations), agitation, aggression, depression, anxiety, apathy, disinhibition (socially and sexually inappropriate behaviors, motor disturbance, night-time behaviors,
appetite and eating problems (Table 2) [12–17]. Although these symptoms are seen
almost universally in dementia, regardless of the underlying etiology, some types of
dementia are associated with specific BPSD. For instance, depression is more common
in vascular dementia and hallucinations are seen more often in Lewy body dementia
than in Alzheimer’s disease. People with frontotemporal dementia more often have
behaviors typical of disinhibition, wandering, socially inappropriate behaviors, and
apathy [18–20].
Table 2. Type and severity-related frequencies of BPSD
(behavioral and psychological symptoms of dementia)
Syndrome

Symptom

Overall
range (%)

Frequency range (%)
Light

Moderate

Severe
more common in
↑DLB > ALZ-D

Psychosis
Hallucinations

15

36

82

17–24

Delusions

58

72

47

33–40

62

60

37

54–64

more common in
vascular dementia
and early ALZ-D↑

69

66

58

22–35

Early ALZ-D

33–63

all forms of dementia,
FTLD↑

Depression
Anxiety
Apathy
Social withdrawal
Aggression

High frequency
according to the type
of dementia

21–88
54

66

66

table continued on the next page
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Resistance

27–65

Verbal

11–61

FTLD↑

Physical

0–46

FTLD↑

Agitation

73

94

?

38–64

Walking Aimlessly

0–50

Pacing

26–48

Restlessness

22–27

Sleep problems

35

55

40

0–47

modified [22, 103, 126]; DLB – Lewy Body dementia; ALZ-D – Alzheimer’s Dementia; FTLD
– Frontotemporal lobe dementia

Pertaining dementia severity (light, moderate, severe), BPSD occur across all
stages, although their type and prominence may vary over time. For example, anxiety
and depression are common in early stage Alzheimer’s disease and may worsen with
progression. Agitation (a broad category that includes excessive psychomotor activity
such as pacing, trailing, restlessness, dressing and undressing, and emotional distress)
may increase with disease severity [8, 13, 21, 23]. During the course of dementia,
apathy is commonly reported by family members across all stages of dementia and
tends to worsen over time. In comparison delusions, hallucinations, and aggression
are often episodic and more common in moderate to severe stages of the disease [6].
Outcomes of behavioral and psychological symptoms of dementia
Although cognitive symptoms and loss of memory are the main characteristics of
dementia, behavioral and psychological symptoms often dominate both the presentation and course of disease [24–28]. Thus, BPSD often create the most difficulties for
people with dementia, their caregivers and providers. Unlike cognitive and functional
deficits, for which there is a downward trajectory of decline, these symptoms tend to
fluctuate episodically over time and may last for at least six months. Their episodic
nature contributes to the complexity of their prevention and treatment [6].
BPSD often lead to significantly earlier placement in a nursing home [26, 28], as
well as excess morbidity, mortality, and hospital admissions [27]. Approximately one
third of dementia care costs have been attributed to the management of BPSD owing to greater use of health services, direct care costs, and family time spent in daily
oversight [29, 30]. Although patients in the Cache County study with untreated BPSD
may have a faster disease progression than those without such symptoms, it is not yet
clear whether treating these symptoms slows dementia decline [15].
BPSD are also associated with poor caregiver outcomes, including reduced quality
of life, worse health, and reduced income from employment [31–33]. Caregivers manag-
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ing such symptoms are more distressed or depressed (or both) than those caregivers of
people with dementia alone or with other chronic diseases [34]. Managing wandering,
repetitive vocalizations, sleep disturbances, and other symptoms such as resisting or
refusing care and restlessness are among the most problematic and distressing aspects
of care provision [35, 36].
Treatment approaches introduction
BPSD have a complex etiology. Thus one single treatment approach does not exist
due to the variety of symptoms (Table 1). Furthermore, management involves thinking
beyond patient-centered care and considering the special role and training of family
members, nurses and other caregivers.
Table 3. Review of studies on treatment of behavioral and psychological symptoms
in dementia (BPSD)
First Author

Year

Goal of treatment

Intervention

2012

Meta-analysis of
23 included unique
randomized or
pseudorandomized
Non-pharmacolo
non-pharmacological
gical
interventions with
family caregivers and
frequency or severity of
BPSD

O’Neil [43]

2011

Non-pharmacological
interventions for
Non-pharmacolo
behavioral symptoms in
gical
dementia

Thuné-Boyle
[112]

“Qualitative review”:
effect of exercise
Non-pharmacolo
2012
on behavioral and
gical
psychological symptoms
of dementia

Cohen-Mansfield
[39]

Physician’s practice and
Non-pharmacolo
2013 familiarity with treatment
gical
for agitation

Kales [6]

Assessment and
management of
Non-pharmacolo
2015
behavioral and
gical
psychological symptoms

Brodaty [50]

Degree of
evidence

Details

1a

Non-pharmacological
interventions were effective
in reducing behavioral and
psychological symptoms,
with an overall effect size
of 0.34

2a

Lack of Evidence of most
non-pharmacological
interventions, further
research needed

5

Exercise appears to be
beneficial in reducing
some BPSD, especially
depressed mood and
agitation and may also
improve sleep and reduce
“wandering”

4

Psychotropic medications
are the treatment of choice
among nursing home
physicians in Israel

3a

Drug treatment is
more effective than
non-pharmacological
interventions

Mixed pharmacological and non-pharmacological approaches

table continued on the next page
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2011

Systematic review on
treatment of BPSD

Pharmacological
and nonpharmacological
treatments

3a

Effective treatment
strategies for BPSD
include various nonpharmacological
and pharmacological
approaches. The treatment
of these behaviors
should ideally start with
non-pharmacological
approaches, with
pharmacotherapy
reserved for behaviors
that are severe,
persistent, and resistant
to non-pharmacological
treatments

1a

This indicates that 18 of
100 dementia patients
benefited from neuroleptic
treatment

1a

The present study
confirmed that haloperidol
should not be used routinely
to treat patients with
agitated dementia

2a

Citalopram was found to
be more efficacious than
placebo in the short-term
hospital treatment of
psychotic symptoms and
behavioral disturbances in
non-depressed, demented
patients

Pharmacological approaches: Antipsychotics
Schneider [113]

Lonergan [54]

Pollock [83]

Schneider [30]

Sink [88]

1990

2002

Meta-analysis of
controlled trials of
neuroleptic treatment in
dementia
Haloperidol for agitation
in dementia

Antipsychotics

Antipsychotics

2002

Comparison
of citalopram,
perphenazine and
placebo on agitation in
Alzheimer´s disease

2005

Meta-analysis, risk
of death with atypical
antipsychotic treatment
in dementia; 15 studies
with 16 contrasts of
antipsychotic drugs
with placebo, and
involving a total of
5,387 patients, were
included in the review

Antipsychotics

1a

The pooled OR of death
for all 15 trials was 1.54
(95% confidence interval,
CI: 1.06, 2.23, p = 0.02) in
favor of placebo, with no
significant heterogeneity
among the studies

2005

Pharmacological
treatment of
neuropsychiatric
symptoms in dementia

Antipsychotics

2a

It is unclear whether the
benefits outweigh the
adverse effects of this agent

Antipsychotics
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Ballard [114]

2006

Olanzapine for agitation
and aggression but not
for psychosis

Schneider [60]

42-site, double-blind,
placebo-controlled trial,
421 outpatients with
Alzheimer’s disease and
psychosis, aggression,
2006
or agitation were
randomly assigned to
receive olanzapine,
quetiapine, risperidone,
or placebo

Schneider [56]

15 trials including 16
contrasts of atypical
antipsychotics with
placebo met selection
criteria: aripiprazole
(k = 3), olanzapine
2006
(k = 5), quetiapine
(k = 3), and risperidone
(k = 5). A total of
3,353 patients were
randomized to drug and
1,757 to placebo.

Antipsychotics

Antipsychotics

Antipsychotics

Gill [115]

2007

Mortality using
conventional
antipsychotics
vs. atypical

Katz [116]

2007

Risperidone in treatment
of Alzheimer’s disease

Antipsychotics

2007

Mortality using
conventional
antipsychotics vs.
atypical

Antipsychotics/
Adverse events

2007

Effectiveness of
atypical antipsychotics
in treatment of
behavioral problems in
persons with dementia

Schneeweiss
[113]

Yury and Fisher
[61]
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2a

Olanzapine was also
found to be efficacious for
agitation and aggression

1a

No significant differences
were noted among the
groups with regard to
improvement on the
Global Clinical Impression
Scale. Improvement
was observed in 32%
of patients assigned
to olanzapine, 26% of
patients assigned to
quetiapine, 29% of patients
assigned to risperidone,
and 21% of patients
assigned to placebo
(p = 0.22)

1a

Small statistical effect sizes
on symptom rating scales
support the evidence for
the efficacy of aripiprazole
and risperidone. Incomplete
reporting restricts estimates
of response rates and
clinical significance

Antipsychotics/
Adverse events

1a

Increased risk of mortality
in older adults using
conventional versus
atypical antipsychotics

2a

The efficacy of risperidone
appeared to be higher in
patients with more severe
psychotic symptoms

1a

Increased risk of mortality
in older adults using
conventional versus atypical
antipsychotics

1a

The overall effect size
vs. placebo for “atypical”
antipsychotics 0.31 (95% CI
= 0.08–0.54)

Antipsychotics

table continued on the next page

686

Douglas [64]

Sultzer [62]

Ulrich W. Preuss et al.

2008

2008

Exposure to
antipsychotics and risk
of stroke

Clinical symptom
response to atypical
antipsychotic medication

Aripiprazole and
Risperidone

Ballard [63]

2010

Devanand [74]

Depressed mood and
2012 incidence of Alzheimer´s
disease

4

The risk may be even
higher than that with
conventional antipsychotics

1a

A subsequent analysis of
CATIE-AD data indicated
that atypical antipsychotics
may be more effective for
particular symptoms such
as anger, aggression, and
paranoid ideas

Antipsychotics

3a

In conclusion, it is important
in most situations to limit
the use of antipsychotic
medication to short-term
treatment

Antipsychotics/
Adverse events

2b

Discontinuation of
the antipsychotic was
associated with an
increased risk of relapse

Antipsychotics/
Adverse events

Antipsychotics

2012

Risk of mortality,
antipsychotics in
patients with dementia

Antipsychotics/
Adverse events

2b

Mortality was highest in
those receiving haloperidol
(relative risk 1.54, 95%
CI 1.38 to 1.73), followed
by risperidone (reference,
relative risk 1) and
olanzapine (0.99, 95% CI
0.89 to 1.10), then valproic
acid (0.91, 95% CI 0.78 to
1.06), and lastly quetiapine
(0.73, 95% CI 0.67 to 0.80)

Declercq [75]

2013

Withdrawal vs.
continuation of chronic
antipsychotic drug
for older people with
dementia

Antipsychotics/
Adverse events

1a

Discontinuation of
the antipsychotic was
associated with an
increased risk of relapse

Kales [6]

2015

Conventional
antipsychotic agents

Antipsychotics

2a

No clear evidence for
efficacy of conventional
antipsychotic

Kales [6]

Assessment and
management of
2015
behavioral and
psychological symptoms

Antipsychotics

3a

Olanzapine was also
found to be efficacious for
agitation and aggression

2a

Although limited data
suggest that conventional
antipsychotics may
be associated with an
increased risk of stroke,
the risk is more established
with atypical antipsychotics

Kales [53]

Kales [6]

2015

Mortality drug vs.
Placebo

Antipsychotics/
Adverse events
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1a

This meta-analysis
demonstrated a significant
efficacy of atypical
antipsychotics on
psychiatric symptoms
and cognitive functions
compared to placebo

Antidepressants/
SSRI

1a

Selective serotonin
reuptake inhibitors (SSRIs)
had good tolerability and
a favorable treatment
response

Antipsychotics

Pharmacological approaches: Antidepressants
Antidepressant for
treating depression in
dementia

Bains [76]

2002

Kirby [85]

2002

Hyponatriemia in elderly
Antidepressants/
patients treated with
Adverse events
SSRI and Venlafaxine

2b

SSRIs, adverse events do
occur

Pollock [55]

2002

Comparison of
perphenazine,
citalopram and placebo
for treatment in
demented patients

Antidepressants

2b

Only the citalopram trial
showed any benefit

Lyketsos [77]

2003

Sertraline therapy for
Antidepressants/
treatment of depression
SSRI
in dementia

1b

Good treatment response to
sertraline

2a

This review concluded
that of the drugs used for
treating neuropsychiatric
symptoms of dementia,
risperidone and
olanzapine had the best
evidence for efficacy
although their effect
sizes were modest and
they increased the risk
of stroke. However, there
was only a small evidence
base for most of the drugs
considered in the review.

2a

Eight trials using an SSRI
compound and three trials
using trazodone showed
benefit in the treatment of
BPSD

1a

Study found evidence for
a reduction in agitation with
sertraline and citalopram
compared with placebo

Sink [88]

Henry [84]

Seitz [81]

2005

Meta-analysis of
pharmacological
treatment of
neuropsychiatric
symptoms of dementia;
25 RCTs and 4 metaanalyses were included
in the review

2011

Antidepressants in
treatment of dementia

2011

Antidepressants for
agitation and psychosis
in dementia

Antidepressants,
Antipsychotics
and other
compounds

Antidepressants

Antidepressants
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2012

Effect of SSRI
on depression in
Alzheimer’s disease

Antidepressants/
SSRI

2013

Citalopram at doses
exceeding 40mg

Antidepressants/
Adverse events

Drye [86]

2014

Changes in QTc interval
Antidepressants/
in treatment with
Adverse events
citalopram for agitation

Porsteinsson [82]

2014

Effect of citalopram on
agitation in Alzheimer’s
disease

Antidepressants

2014

Worsening of cognition
and QT prolongation in
the citalopram group

Antidepressants/
Adverse events

2015

Mortality drugs vs.
placebo

Antidepressants/
Adverse events

Porsteinsson [82]

Kales [6]

1a

SSRIs reported a lack
of clear benefit for
depression

1b

No increased risk of
ventricular arrhythmia
or cardiac mortality with
citalopram or sertraline

1b

Only a small number
of patients in this
study met the gender
specific threshold of QT
prolongation

1b

Citalopram treatment
showed significant
improvement over placebo

1b

Worsening of cognition
and QT prolongation were
seen in the citalopram
group

2b

No increased risk of
ventricular arrhythmia
or cardiac mortality with
citalopram or sertraline

Pharmacological approaches: Anticonvulsants/Mood stabilizers
Anticonvulsants

2a

Symptoms decreased
significantly in the
carbamazepine vs. control
group

Tariot [94]

1998

Carbamazepine for
treatment of agitation in
dementia

Olin [96]

2001

Carbamazepine in
Alzheimer’s disease

Anticonvulsants

2a

Modest clinical benefit in
carbamazepine treatment

Miller [109]

2001

Gabapentin for
treatment of dementia

Gabapentin

4

No difference between
gabapentin and placebo

Lonergan [92]

2009

Valproic acid for
agitation in dementia

Anticonvulsants

1a

Valproate not helpful for
agitation

2005

Pharmacological
treatment of
neuropsychiatric
symptoms of
dementia; studies
on mood stabilizers
(carbamazepine,
divalproex sodium,
sodium valproate)
were included

2a

Mood stabilizers; 5 RCTs
(342 participants); Three
RCTs found that valproate
was ineffective for
treating neuropsychiatric
symptoms and that it also
caused adverse events.
Carbamazepine was
beneficial in one trial and
ineffective in another.

Sink [88]

Anticonvulsants
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Konovalov [93]

2008

Anticonvulsants for
treatment of behavioral
and psychological
symptoms in dementia

Anticonvulsants
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2a

Low-dose sodium
valproate is ineffective in
the treatment of agitation
in persons with dementia;
high-dose divalproex
sodium is associated with
an unacceptable rate of
adverse effects

Pharmacological approaches – Cholinesterase inhibitors/Memantine
Mc Keith [100]

2000

Rivastigmine and
dementia with Lewy
bodies

Cholinesterase
inhibitors

1b

No difference between
rivastigmine and placebo

Olin [98]

2002

Depression in
Alzheimer’s disease

Cholinesterase
inhibitors

1a

Benefit of cholinesterase
inhibitors

Trinh [47]

2003

Cholinesterase
inhibitors in treatment
of neuropsychiatric
symptoms

Cholinesterase
inhibitors

2a

Benefit of cholinesterase
inhibitors

Courtney [99]

2004

Donepezil treatment
in patients with
Alzheimer’s disease

Cholinesterase
inhibitors

1b

No benefit for donepezil

Loy [117]

2004

Galantamine for
Alzheimer’s disease

Cholinesterase
inhibitors

1a

Benefit of cholinesterase
inhibitors

Mc Shane [103]

2006 Memantine for dementia

Memantine

1a

Benefit of memantine

Howard [118]

2007

Donepezil for the
treatment of agitation

Cholinesterase
inhibitors

1b

No benefit for donepezil

Gauthier [21]

2008

Improvement by
memantine

Memantine

2a

Benefit of memantine

Wilcock [67]

2008

Memantine for agitation,
aggression and
psychosis

Memantine

2a

Benefit of memantine

Dubois [101]

2012

Donepezil in
Parkinson’s dementia

Cholinesterase
inhibitors

1b

No difference between
donepezil and placebo

Fox [104]

2012

Memantine for agitation
in Alzheimer’s disease

Memantine

1b

No benefit over placebo

1a

The currently available
evidence supports the use
of cholinesterase inhibitors
in patients with PDD, with
a positive impact on global
assessment, cognitive
function, behavioral
disturbance and activities
of daily living rating scales.
The effect in DLB remains
unclear

Rolinski [102]

Cholinesterase
inhibitors in Lewy
2012 Body dementia (DLB),
Dementia in Parkinson’s
disease (PDD)

Cholinesterase
inhibitors

table continued on the next page
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2013

The prevalence and
management of side
effects of lithium and
anticonvulsants

Cholinesterase
inhibitors

2a

Small effects of
cholinesterase inhibitors

Pharmacological approaches – Sedatives/Hypnotics
Meehan [108]

2002

Comparison of
olanzapine, lorazepam
and placebo

Lorazepam

2b

Short time effects of
lorazepam

Peisah [110]

2011

Benzodiazepines

Benzodiazepines

4

Many side effects of
benzodiazepines in elder
people

Nonpharmacological

4

Pleasant events schedule,
activities are identified, no
empirical data

Non-pharmacological approaches
Teri and Logsdon
[119]

Gitlin [120]

Gitlin [52]

1991

Pleasant activities for
Alzheimer’s disease
patients

2001

Meta-analysis 9
active compared with
6 control conditions
of the Resources for
Enhancing Alzheimer’s
Caregiver Health
(REACH) project

Nonpharmacological

computer technology
intervention

5x90-min home visits by
Non2001b occupational therapists
pharmacological
vs. usual care

2003

Are environmental
interventions effective
on Alzheimer’s disease

Nonpharmacological

Ouslander [83]

2003

Management of
depression and
behavioral symptoms
associated with
dementia

Nonpharmacological

Teri [121]

Exercise plus behavioral
management in patients
Non2003
with Alzheimer’s
pharmacological
disease vs. routine
medical care

Gitlin [51]

2a

For depressive symptoms,
a statistically significant
association of group
assignment was found for
Miami’s family therapy and

2b

The environmental program
appears to have a modest
effect on dementia patients’
IADL dependence

3a

The primary conclusion
is that although 90% of
the 63 reviewed studies
reported positive outcomes,
most studies were
methodologically flawed,
involved small samples, and
were conducted in nursing
homes

2a

Systematic review with
recommendations on the
use of non-pharmacological
treatments in BPSD

1a

Exercise training combined
with teaching caregivers
behavioral management
techniques improved
physical health and
depression in patients with
Alzheimer’s disease
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Cohen-Mansfield
[40]

2005

Non-pharmacological
intervention for persons
with dementia

Nonpharmacological

3b

Non-pharmacological
interventions have
beneficial effects

Gitlin [48]

2008

Tailored programs
Training for caregivers
vs. waiting list

Nonpharmacological

2b

Tailored programs training
for caregivers reduced
BPSD

1a

Massage and touch
may serve as alternates
or complements to
other therapies for
the management of
behavioral, emotional and
perhaps other conditions
associated with dementia.
More research is needed,
however, to provide
deﬁnitive evidence about
the beneﬁts of these
interventions

2b

Systematic review
and meta-analysis,
sensory interventions
were the only type of
non-pharmacological
intervention in dementia
that showed beneficial
effects in reducing
agitation

2b

There was some evidence
from a small number of
studies that care people
education, music, physical
exercise, recreation and
validation therapy were
more effective in reducing
BPSD compared with
attention controls

1b

Among communityliving dyads, a nonpharmacologic biobehavioral environmental
intervention compared with
control resulted in better
outcomes for COPE dyads
at 4 months. Although no
group differences were
observed at 9 months for
patients, COPE caregivers
perceived greater benefits.

Hansen [122]

Kong [123]

O’Connor [42]

Gitlin [124]

2006

2009

Massage and touch for
dementia, Cochrane
review on 34 studies

Non-pharmacological
intervention for agitation
in dementia

Nonpharmacological

Nonpharmacological

Psychosocial treatment
Non2009 of behavior symptoms in
pharmacological
dementia

2010

Home-based
intervention with
dementia COPE vs.
control

Nonpharmacological

table continued on the next page
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In the following sections, current evidence for non-pharmacological and pharmacological treatments is presented.
Available non-pharmacological treatments
Non-pharmacological treatments include a vast variety of behavioral, environmental
and caregiver supportive interventions. Numerous guidelines, medical organizations, and
expert groups recommend non-pharmacological strategies as the preferred first-line treatment approach with the exception of emergency situations [37]. However, these strategies
have largely not been translated into current clinical management and standard care [38].
Further, drugs are preferred over non-pharmacological strategies for several reasons: lack
of provider training in the use of non-pharmacological strategies [39], time needed, lack
of staff and equipment for such approaches. Moreover, lack of clear guidelines on dosing
and timing of these strategies regarding type and severity of dementia and BPSD are often
worsening the treatment context. The perceived lack of efficacy from studies compared
to pharmacological treatments often leads to a preference of drug treatment strategies by
clinicians [6] (LoE 3a). Concerns about efficacy may be secondary to the heterogeneity
of behavioral interventions encompassing everything from aromatherapy and massage to
supportive and psycho-educational interventions for caregivers. Providers often have to
get acquainted with these approaches, in particular their efficacy, choice and implementation. Previous studies reported lack of efficacy of several approaches due to small sample
sizes, lack of methodological rigor, focus on patients with more severe dementia and those
living in residential settings [40] (LoE 3b), [41] (LoE 2b), [42] (LoE 2b).
However, several widely suggested and employed approaches lack evidence (positive or negative) from studies. These include acupuncture, aromatherapy (use of fragrant
plant oils), cognitive or memory training, reminiscence therapy (discussion of past
experiences), light therapy, simulated presence therapy (use of audiotaped recordings
of family members’ voices), Snoezelen (placing the person with dementia in a soothing
and stimulating environment known as a “Snoezelen Room”) and validation therapy
(working through unresolved conflicts) [6] (LoE 3a).
Treatment of specific BPSD with non-pharmacological interventions
Several intervention studies for specific behaviors (such as wandering and agitation) are even more limited than the studies looking at behavioral and psychological
symptoms of dementia in general. Four systematic reviews of non-pharmacologic
strategies found no evidence of benefit for physical activity or walking programs for
wandering in randomized trials [43] (LoE 2a). Several randomized trials have found
that engagement in physical activity and pleasant events reduced depression in persons
with dementia living at home [44] (LoE 4), [45] (LoE 1a). A recent systematic review
found that exercise had no impact on mood [46] (LoE 3b), although it may improve
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night-time sleep [47] (LoE 5). There is some evidence from a few randomized controlled trials (RCTs) that specific symptoms of aggression, agitation, and wandering
were reduced with use of music therapy. Although these results are promising, more
high quality RCTs on these approaches are needed [6] (LoE 2a). Strategies such as
distraction, backing away, and leaving the room have been reported to be helpful for
symptoms of aggression, but, again, more research is needed. There is some evidence
(based on two RCTs) that hand massage reduces agitation in the short term and that
touch can encourage eating, but more RCTs are needed.
Interventions for family caregivers
In this type of approach, problem solving with a family caregiver to identify potential precipitating and modifiable causes of BPSD is followed by efforts to modify
these causes with selected non-pharmacological strategies. Two studies in VA (Veterans
Affairs) BPSD populations incorporated good dementia care and support programs for
caregivers and also integrated a tailored problem-solving approach for working with
caregivers with regard to behaviors [47, 48]. Both trials showed significant reductions
in BPSD frequency.
Another “Tailored Activity Program (TAP)” used eight sessions with occupational
therapists to train caregivers in customized activity based on the person with dementia’s
current and previous interests, cognitive and physical abilities [49] (LoE 2b). It showed
significant reductions at four months in the frequency of problem behaviors (p = 0.14;
Cohen’s d = 0.75) [35] (LoE 1b) and caregivers’ appraisal of time they are “on duty”
(p = 0.001; Cohen’s d = 0.74). Similarly, the COPE (Care of Persons with Dementia in
their Environments) study involved up to 12 contacts by health professionals to assess
underlying medical problems and train caregivers to identify care recipients’ strengths
and weaknesses to problem solve interventions [35] (LoE 1b). Results at four months
included significant improvements in patients’ functional dependence (adjusted mean
difference 0.24; 95% CI 0.03–0.44) and wellbeing of caregivers (adjusted mean difference 0.22; 95% CI 0.08–0.36).
The ACT (Advancing Caregiver Training) study used 11 visits by health professionals working with caregivers to identify potential triggers of problem behaviors
(including underlying medical causes) and train caregivers to modify them [35] (LoE
1b). At four-month follow-up, improvement in target behaviors was significantly
greater in the intervention group (67.5% vs. 45.8%, p = 0.002). The study also reported
significant reductions in caregivers’ mental problems (adjusted mean difference –
0.93, – 1.76 to – 0.10) and negative communications with the demented individuals
(− 0.93, 0.22; 95% CI –1.69 to – 0.17), as well as enhanced caregivers’ confidence in
managing BPSD (0.33, 0.22; 95% CI 0.08 to 0.5). Similar outcomes were found at
24 weeks, as well as a significant difference between the intervention and controls in
improved ability to cope with BPSD patients at home (46.4% vs. 17.6%, p = 0.001).
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A meta-analysis of 23 randomized clinical trials, involving almost 3,300 community dwelling patients, looked at interventions aimed at family caregivers [50] (LoE
1a). It confirmed that such interventions significantly reduced behavioral symptoms
(effect size 0.34, 95% CI 0.20 to 0.48 [6]. Although the effect size was small, it is
greater than that found in trials of antipsychotics for behavioral symptoms, as well as
cholinesterase inhibitors for memory symptoms [50].
Environmental approaches
These include recognizing factors in the afflicted person’s environment [6]:
•
•
•
•

Over-stimulation (for example, excess noise, people, or clutter in the home) or
under-stimulation (for example, lack of anything of interest to look at);
Safety problems (for example, access to household chemicals or sharp objects or
easy ability to exit the home);
Lack of activity and structure (for example, no regular exercise or activities that
match interests and capabilities);
Lack of established routines (for example, frequent changes in the time, location,
or sequence of daily activities).

A qualitative review of 63 research studies on the effects of environmental interventions provided evidence for its role in preventing and reducing behavioral symptoms,
such as wandering or agitation [51] (LoE 3a). Although 90% of the studies included
into the review presented positive effects, most studies did not use randomized designs.
Of 11 studies, six were conducted in long-term care, two in dementia special care
units, two in home environments, and one in different settings. All but one reported
improvements in a wide range of outcomes, including behavioral symptoms, overall
wellbeing, activity engagement, wandering (attempting to leave the facility, nursing
home or living residence), and acceptance of care.
A wide range of environmental strategies have been tested, including reduction of
clutter, use of color contrasts and signs. Two RCTs which included training families
in the use of these strategies at home also had positive outcomes [49, 52] (LoE 2b).
Because these strategies are often used in combination it is difficult to pinpoint one
preferred approach; rather, a combination of adjustments to the environment seems
to yield behavioral changes.
Known potential adverse events
Although non-pharmacological strategies do not carry the level of risk associated
with drugs, the potential for adverse effects should not be ignored. Several studies
have reported increased agitation with cognitive or emotion-oriented interventions,
and increased agitation and physical aggression have also been reported for sensory
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approaches such as music therapy, massage or touch therapies, and aromatherapy [43]
(LoE 2a).
Summary of non-pharmacological treatments
The non-pharmacological approaches with the strongest evidence base are those
based on family caregiver interventions, which have been shown to have even greater
effect than antipsychotics [50] (LoE 1a). These approaches typically provide the caregiver with education and support, training in stress reduction or cognitive reframing
techniques (or both), and specific skills in problem-solving to manage BPSD. They
include increasing activity enhancing communication; reducing the complexity of the
physical environment; and simplifying tasks for the individual with BPSD. Individual
non-pharmacological approaches (such as music and physical activity) may be used
within such approaches as tailored activities [6] (LoE 2a).
Drug treatment strategies (pharmacotherapy)
In the USA, no compound has been approved by the FDA for behavioral and
psychological symptoms of dementia, thus all drugs are used off-label. In Canada,
risperidone is approved for symptomatic management of behavior in severe dementia.
Current treatment strategies for BPSD include various pharmacological (e.g., antipsychotics, antidepressants, mood stabilizers, cognitive enhancers) approaches [52]
(LoE 3a). Pharmacotherapy should be initiated only if the patient’s symptoms have not
responded adequately to non-pharmacological interventions, if there is no underlying
medical condition causing these symptoms, and if these symptoms are not related to
a medication effect. Although these non-pharmacological and pharmacological treatments are effective in decreasing the burden of BPSD, they usually require sustained
input from a multidisciplinary team and ongoing staff training to maintain superior
quality of care for patients with BPSD [50] (LoE 3a).
Antipsychotics
A systematic review of two meta-analyses (12 RCTs) and two additional RCTs found
no clear evidence for efficacy of conventional antipsychotic agents on several BPSD [53]
(LoE 2a). However, study sample sizes were often small and follow-up was for a maximum
of 12 weeks in most trials. Haloperidol may have a slight benefit for aggression (at doses
of 1.2–3.5mg/d; effect size – 0.31, 95% CI – 0.49 to – 0.13), but it is unclear whether the
benefits outweighs the adverse effects of this agent (including extrapyramidal symptoms
and sedation) [6, 54] (LoE 1a), [55] (LoE 2a), [30] (LoE 1a), [56, 57] (LoE 2a).
There have been at least 15 RCTs of atypical antipsychotics for BPSD, but several
of these are not published. Taken together, more than 5,000 patients were involved and
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treated for 8–12 weeks in general. A meta-analysis found evidence for symptomatic
efficacy of aripiprazole (three trials; standardized mean difference (SMD) = −0.22;
–0.36–0.08; Z = 3.08; p = 0.002) and risperidone (five trials; SMD −0.18; Z = 3.43; p
= 0.0006) but not olanzapine (five trials) [6] (LoE 1a).
There was insufficient evidence for quetiapine because the three trials with this
antipsychotic used different selection criteria and outcomes and could not be statistically combined. Most of the aripiprazole and risperidone trials were conducted in
nursing home patients. There was evidence that less severe cognitive impairment, the
presence of psychosis, and being an outpatient were each associated with lower efficacy. A second meta-analysis found similar results with the exception that olanzapine
was also found to be efficacious for agitation and aggression (dose 5–10mg: weighted
mean difference – 0.77; – 1.44 to – 0.10; p = 0.03 [6]), but not psychosis [58] (LoE
2a). In a recent review and meta-analysis [59] (LoE 1a), 23 relevant RCTs with 5,819
participants were identified. This meta-analysis demonstrated a significant efficacy of
atypical antipsychotics on psychiatric symptoms and cognitive functions compared
to placebo. In the meta-analysis, the weighted mean differences (WMDs) in change
scores for psychiatric symptoms were in favor of aripiprazole (− 4.4, 95% CI – 7.04
to − 1.77) and risperidone (− 1.48, 95% CI − 2.35 to − 0.61) compared to placebo.
In cognitive effects, WMDs in change scores for the Clinical Global Impression-Change
were in favor of aripiprazole, risperidone, olanzapine and quetiapine which ranged
from − 0.30 points mean difference (95% CI – 0.59 to − 0.01) in the aripiprazole trials
to − 0.43 (95% CI –0.62 to − 0.25) in the risperidone group. Patients receiving atypical
antipsychotics showed no difference in risk for injuries or falls (p > 0.05), significantly
higher risks (P < 0.05) for somnolence, urinary tract infection, edema and abnormal
gait. However, there was no significant increased rate of lethal outcomes (OR 1.06
(95% CI 0.65 to 1.73; Z = 0.24, p = 0.81). The risk did not differ across investigated
antipsychotics.
The efficacy of risperidone appeared to be higher in patients with more severe
psychotic symptoms (effect size 0.29; 0.12 to 0.469) [60] (LoE 2a). Taken together,
the overall effect size vs. placebo for “atypical” antipsychotics ranged from 0.16
(Z = 3.89; p= 0.0001) in one meta-analysis [60] (LoE 1a) to 0.31 (95% CI = 0.08–0.54)
in another [61] (LoE 1a). The latter meta-analysis, covering studies between 1999 and
2006, included 13 studies which treated 1,015 subjects with antipsychotics and 6,688
with placebo. Medications studied were risperidone, olanzapine, and quetiapine. Other
studies examined other types of medications, such as typical versus atypical antipsychotics, but only data for atypical antipsychotics were included in the meta-analysis.
The mean effect size for 7 placebo-controlled studies was 0.45 (95% CI 0.16–0.74)
for atypical antipsychotics, and 0.32 (95% CI 0.10–0.53) for placebo.
Another study (The Clinical Antipsychotic Trial of Intervention EffectivenessAlzheimer’s Disease – CATIE-AD) was a 42-site, double-blind, placebo-controlled
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trial of 421 subjects with BPSD. The targeted syndromes included psychosis, aggression or agitation. The follow-up period was up to 36 weeks and the main outcome was
time to discontinuation [30] (LoE 1a). No significant differences were found across
groups in overall time to discontinuation or in clinical improvement. However, time to
discontinuation for lack of efficacy favored risperidone (odds ratio 0.61, 0.41 to 0.89;
p = 0.01) and olanzapine (0.51; 0.35 to 0.27; p > 0.0001) over placebo, whereas time
to discontinuation for adverse events favored placebo over drug treatments (olanzapine: hazard ratio 4.32, 1.84 to 10.12; p < 0.001; risperidone: HR 3.62, 1.45 to 0.04;
p = 0.006). In the group of patients who received quetiapine, time to discontinuation
for lack of efficacy was not different from that in the placebo group, and time to discontinuation for adverse events favored placebo (quetiapine: hazard ratio: 3.58, 1.44
to 8.91; p = 0.006). A subsequent analysis of CATIE-AD data indicated that atypical
antipsychotics may be more effective for particular symptoms such as anger, aggression, and paranoid ideas [62] (LoE 1a).
Adverse events with antipsychotics
Adverse events associated with typical antipsychotics include all of those associated with atypical agents (below) as well as a greater risk of anticholinergic effects,
delirium, hyperprolactinemia, postural hypotension, prolonged QT, sexual dysfunction, and extrapyramidal symptoms (including parkinsonism, dystonia and tardive
dyskinesia) [30] (LoE 1a). Atypical antipsychotics are associated with weight gain,
diabetes, and the metabolic syndrome [56], cognitive worsening; seizures and delirium
(clozapine); somnolence (clozapine, olanzapine, and quetiapine); extrapyramidal
symptoms (risperidone); and abnormal gait (risperidone and olanzapine) [63] (LoE2a),
[30] (LoE 1a). Although limited data suggest that conventional antipsychotics may be
associated with an increased risk of stroke, the risk is more established with atypical
antipsychotics [6, 64] (LoE 4). Pooled data from risperidone trials indicate that it is
associated with a three-fold increased risk of cerebrovascular events, which maybe
a class effect for all antipsychotics (a meta-analysis showed that stroke occurred in
1.9% of the drug group versus 0.9% of the placebo group, with an odds ratio of 2.13,
1.20 to 3.75; Z = 2.60; p = 0.009) [63] (LoE2a), [30] (LoE 1a). Finally, patients with
Lewy body dementia are at increased risk of having adverse effects with antipsychotics and the effects are worse than in other patients with dementia, so extra caution
should be used if prescribing these drugs for these patients. As a consequence, the
FDA announced in 2005 that atypical antipsychotics were associated with a 1.7-fold
increase in mortality compared with placebo (FDA 2005). The report was based on
a re-analysis of 17 placebo-controlled trials (several of which were unpublished at
this time). A black box warning for the use of atypical antipsychotics for BPSD was
announced. A meta-analysis found an odds ratio for mortality with these drugs of 1.54
(1.06 to 2.23; Z = 2.28, p = 0.02), with pooled events of 3.5% mortality for the drug
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versus 2.3% for placebo [6] (LoE 2a). In 2004, the European Agency for the Evaluation
of Medicinal Products (now known as the European Medicines Agency) also issued
public advice about the increased risk of cerebrovascular adverse events and mortality
in elderly patients with dementia receiving olanzapine (EMEA, 2011).
A similar black box warning for conventional antipsychotics, based on two observational studies that showed increased risk of mortality in older adults using conventional versus atypical antipsychotics, was announced in 2007 [65] (LoE 1a), [66]
(LoE 1a). Conventional antipsychotic use was associated with an even greater risk of
death than that observed with atypical antipsychotic use, and this risk was evident at
30 days (community-dwelling cohort: adjusted HR 1.55; 95% CI 1.19–2.02; adjusted
risk difference 1.1 percentage points; long-term care cohort: adjusted HR 1.26; 95%
CI 1.04–1.53; adjusted risk difference 1.1 percentage points, respectively). The increased mortality risk associated with conventional antipsychotic use versus atypical
antipsychotic use and new atypical antipsychotic use versus non-use persisted to 180
days in both patient populations (community-dwelling cohort: adjusted HR 1.23).
Another meta-analysis used combined data from two RCTs (risperidone-placebo and
quetiapine-placebo) that had haloperidol arms (243 patients received haloperidol and
239 received placebo). It found 15 deaths (6.2%) with haloperidol and nine (3.78%)
with placebo, resulting in an odds ratio of 1.68 (95% CI 0.72 to 3.92; p = 0.23) [30]
(LoE 1a).
Subsequent observational studies have confirmed concerns about increased
mortality in patients with dementia with conventional antipsychotics versus atypical
antipsychotics [67], and atypical antipsychotics versus other psychotropic drugs [68].
The three studies found no increase in mortality with antipsychotics in patients with
dementia. However, the studies had several methodological problems. These included
examining subjects with permanent antipsychotic medication and not new users [31,
69], they were not controlling for exposure, [70–72], had problems with statistical
power [70, 73], not controlling for other pharmacological treatments [70], and show
varying lengths of follow-up periods [70].
More recently, a large retrospective cohort study examined the mortality risk associated with individual antipsychotics using various methods to control for confounding
factors [53] (LoE 2b). It looked at a national sample of more than 33,000 older veterans
with dementia newly started on haloperidol, risperidone, olanzapine, quetiapine, or
valproic acid and derivatives (as a non-antipsychotic comparator compound). Mortality
was highest in those receiving haloperidol (relative risk 1.54, 95% CI 1.38 to 1.73),
followed by risperidone (reference, relative risk 1) and olanzapine (0.99, 95% CI 0.89 to
1.10), then valproic acid (0.91, 95% CI 0.78 to 1.06), and lastly quetiapine (0.73, 95%
CI 0.67 to 0.80) [53]. These results were found across all analyses (intention to treat,
exposure, dose adjusted, propensity adjusted). Other researches also indicated that in
patients with Alzheimer’s disease who had psychosis or agitation and had responded
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to risperidone therapy for 4 to 8 months, discontinuation of the antipsychotic was associated with an increased risk of relapse (hazard ratio, 4.88; 95% CI 1.08 to 21.98;
p = 0.02) [74] (LoE 2b). These findings are partly supported by a recent Cochrane
Review [64] (LoE 1). The review concluded that many older people with Alzheimer’s
dementia and BPSD can be withdrawn from chronic antipsychotic medication without
detrimental effects on their behavior. However, it remains uncertain whether withdrawal is beneficial for cognition or psychomotor status, but the results of this review
suggest that discontinuation programs could be incorporated into routine practice.
Two studies of people whose agitation or psychosis had previously responded well to
antipsychotic treatment found an increased risk of relapse or shorter time to relapse
after discontinuation. In contrast, two other studies suggest that people with more severe BPSD at baseline could benefit from continuing their antipsychotic medication.
In these individuals, withdrawal might not be recommended [75].
Antidepressants
Tricyclic antidepressants have been shown to have limited benefit and a number
of potential risks in the treatment of depression in dementia. An earlier meta-analysis
(four RCTs) suggested that selective serotonin reuptake inhibitors (SSRIs) had good
tolerability and a favorable treatment response (effect size – 0.93, 95% CI 3.27 to
1.41) [76] (LoE 1a), with a methodologically sound study indicating a good treatment response to sertraline (depression improvement effect size 0.68, F = 1.41, 10.9;
p = 0.002) [77] (LoE 1b). However, a recent meta-analysis of five studies on SSRIs
reported a lack of clear benefit for depression [23, 77–80] (LoE 1a). It reported that the
5 studies differed in terms of depression diagnostic criteria, tested drug, and outcome
measures, which could have accounted for overall lack of clear benefit for depression
(Within a random effect model, ES estimates of the first and second nested global
analyses were non-significant, non-heterogeneous and small to null at the endpoint for
depression, favoring SSRIs, – 0.06 and – 0.10, respectively, p > 0.05).
Antidepressants have also been used to target agitation and psychosis in dementia.
A review of such trials found evidence for a reduction in agitation with sertraline and
citalopram compared with placebo (mean difference − 0.89 (95% CI – 1.22 to – 0.57)
[81] (LoE 1a). Most recently, the “Citalopram for Agitation in Alzheimer’s Disease”
(CITAD) study randomized 186 people with clinically significant agitation to receive
psychosocial intervention plus citalopram (target dose of 30mg) or placebo for nine
weeks [82] (LoE 1b). Individuals who were under citalopram treatment showed significant improvement over placebo on several clinical measures (including Clinical
Global Impression of Change, odds ratio 2.13; 95% CI 1.23 to 3.69; p = 0.02) and
lower caregiver’s distress (−2.80; –4.94 to –0.47; p = 0.020) [7].
In an older review [69] (LoE 2a) the authors reported on five randomized controlled trials of antidepressants (sertraline, fluoxetine, citalopram, and trazodone)
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in BPSD treatment. Of these five studies, only the citalopram trial showed any
benefit [83] (LoE 2b). In this RCT, inpatients with at least one moderate-to-severe
target symptom (aggression, agitation, hostility, suspiciousness, hallucinations, or
delusions) were randomly assigned to receive citalopram, perphenazine or placebo
for up to 17 days. Both the citalopram and perphenazine groups showed significant
improvement from baseline with respect to agitation/aggression, psychosis, and lability/tension. The citalopram group also showed significant improvement in cognitive
deficits. Persons receiving placebo did not demonstrate significant change in any
BPSD symptoms. However, this trial had a high dropout rate, with more than half
of patients in each group failing to complete the study, most commonly because
of a lack of efficacy [54]. In a recent systematic review [84] (LoE 2a) a total of 19
randomized controlled trials that used an antidepressant medication for the treatment of BPSD was found. Of the 19 trials, 15 involved a selective serotonin reuptake inhibitor (SSRI) compound and four involved trazodone. Eight trials using an
SSRI compound and three trials using trazodone showed benefit in the treatment of
BPSD. The antidepressant drug was well tolerated in at least 14 of the 19 trials, with
information about tolerability in one trial not provided in the study (paroxetine or
placebo for frontotemporal dementia). These findings indicate that antidepressants
can be effective in the treatment of BPSD and are generally well tolerated in elderly
persons with dementia [84].
Side effects of antidepressants
Although safety considerations and current evidence favor SSRIs, adverse events
do occur. These include nausea and vomiting; headaches; sleep changes; diarrhea;
tremor; sexual dysfunction; hyponatremia, owing to the syndrome of inappropriate
antidiuretic hormone secretion (in about 10% of patients) [85] (LoE 2b) and gastrointestinal bleeding. In CITAD, worsening of cognition and QT prolongation were also
seen in the citalopram group [55] (LoE 1b), although only a small number of patients
in this study met the gender specific threshold of QT prolongation (three in the drug
group and one in the placebo group) [86] (LoE 1b). The FDA has issued a warning
for QT prolongation and torsade de pointes with only citalopram (doses > 20 mg)
among the SSRIs (Selective Serotonin reuptake inhibitors) and QT prolongation has
been associated with all SSRIs. However, QT prolongation is associated with various medications, and the literature on the association between QT prolongation and
arrhythmias such as torsade de pointes is mixed. A subsequent observational study
found no increased risk of ventricular arrhythmia or cardiac mortality with citalopram
or sertraline [6] (LoE 2b), [87] (LoE1b).
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Anticonvulsants and related compounds
Again, in an older systematic review [88] (LoE 2a) three studies were identified
which investigated the anticonvulsant valproate [89–91]. The authors concluded that,
based on current evidence, valproate preparations cannot be recommended for the treatment of agitation in persons with dementia. In addition, a Cochrane database review of
valproate for the treatment of agitation in persons with dementia indicates that low-dose
sodium valproate is ineffective and that high-dose divalproex sodium is associated
with an unacceptable rate of adverse effects (sedation – OR = 2.64; gastrointestinal
disturbance – OR = 4.12; urinary tract infection – OR = 3.02; falls without injury – OR
= 2.08) [92] (LoE 1a). The same conclusions were drawn in a systematic review [93]
(LoE 2a). In an updated version of the above mentioned Cochrane review 2009, the
authors concluded that, based on current evidence, valproate preparations cannot be
recommended for the treatment of agitation in persons with dementia [92] (LoE 1a).
The same review [88] reported on two small, randomized controlled trials of carbamazepine for the treatment of BPSD [90, 94]. The first study was a 6-week, randomized,
multisite, parallel-group study of nursing home patients with agitation and dementia.
Participants were randomized to individualized doses of carbamazepine or to placebo
[94] (LoE 2a). At 6 weeks, the mean daily dose of carbamazepine was 304 mg per day,
and the mean serum level was 5.3 μg/mL. Over the study period, general global wellbeing ratings showed global improvement in 77% of patients taking carbamazepine and
in 21% of patients taking placebo, and the BPSD symptoms decreased significantly more
in the carbamazepine vs. control group [94]. The secondary analyses confirmed that
positive changes were due to decreased agitation and aggression. Carbamazepine was
generally well tolerated, and no changes in cognition or functional status were observed
among participants. The authors also found that the perception of staff time needed to
manage agitation showed a decrease for carbamazepine but not for placebo [95].
The second drug study was a 6-week, randomized, double-blind, placebo-controlled, parallel-group trial involving 21 persons with agitation (16 completers) who had
been treated unsuccessfully with antipsychotics before randomization [96] (LoE 2a).
Patients were randomized to carbamazepine (400 mg/day) or to placebo. The authors
found greater improvement in general wellbeing than BPSD like hostility in the group
taking carbamazepine; however, there was a statistical trend toward worsening of hallucinations in persons taking carbamazepine. Overall, the drug demonstrated modest
clinical benefit in these patients, with particular benefit in reducing hostility. Adverse
events from the drug were mild in severity, occurring in four of nine carbamazepinetreated persons and eight of 12 placebo-treated persons. Of the 13 adverse events reported in the carbamazepine-treated group, diarrhea was the most common, occurring
in three subjects intermittently for less than 2 weeks. Of the 18 adverse events reported
among persons receiving placebo, vomiting was the most common, occurring in two
subjects [93]. Based on the findings of these two trials [94, 96] along with the fact
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that there is a Black Box warning on hematologic toxicity for carbamazepine (FDA
2006) and on potential drug-drug interactions between carbamazepine and other drugs
commonly prescribed to elderly individuals, there is insufficient evidence of benefit
to recommend the routine use of carbamazepine in the treatment of BPSD. Data for
other anticonvulsants are scarce.
Psychopharmacological treatment – other compounds
Cholinesterase inhibitors and memantine
Although a meta-analysis showed a small but significant improvement in BPSD
with cholinesterase inhibitors over placebo during six months of treatment, the improvement may not be clinically significant (summary estimate 1.72-point improvement vs. placebo on the 120-point Neuropsychiatric Inventory (NPI) scale; 0.87 to
2.57) [97] (LoE 2a). Furthermore, the treatment effect was driven by two studies of
metrifonate, which has never been approved by the FDA in the US owing to concerns
about toxicity [72] (LoE 2a). Previously, systematic reviews and meta-analyses [69]
(LoE1a), [89] (LoE 1a), [12] (LoE 2a) and six randomized controlled trials of various
cholinesterase inhibitors with neuropsychiatric symptom outcomes were conducted.
Five of the studies reported statistically significant benefit regarding BPSD improvement with these medications [47].
Two meta-analyses included two trials of galantamine that provided data for BPSD
using the Neuropsychiatric Inventory (NPI) total scores [97, 98] (LoE 1a). The 3-month
trial failed to reach statistical significance, while the 6-month trial demonstrated statistically significant results in favor of treatment with galantamine at daily doses of 16 mg.
In general, galantamine appeared to be well tolerated but, as expected, tended to produce
a higher frequency of gastrointestinal adverse events. In the second meta-analysis, the
investigators found that patients randomized to cholinesterase inhibitors (donepezil,
galantamine, metrifonate, physostigmine, tacrine, and velnacrine), of which some but
not all are FDA and EMA approved for dementia treatment. For neuropsychiatric outcomes, 10 trials included the ADAS-NonCog (Alzheimer’s Disease Assessment Scale
– Noncognitive) and 6 included the NPI. Compared with placebo, patients randomized
to cholinesterase inhibitors improved 1.72 points on the NPI (95% CI 0.87–2.57 points),
and 0.03 points on the ADAS-NonCog (95% CI 0.00–0.05 points). For functional outcomes, 14 trials used ADL and 13 trials used IADL scales. Compared with placebo,
patients randomized to cholinesterase inhibitors improved 0.1 SDs on ADL scales (95%
CI 0.00–0.19 SDs), and 0.09 SDs on IADL scales (95% CI 0.01 to 0.17 SDs). There
was no difference in efficacy among various cholinesterase inhibitors [47].
In addition, donepezil showed no benefit for clinically significant agitation over
12 weeks in a large RCT [47] (LoE 1b), or for overall change in Neuropsychiatric
Inventory scores in a longer term trial with up to 4-year follow-up [99].
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It has been suggested that cholinesterase inhibitors improve psychotic symptoms
in Lewy body dementia [6]. However, a RCT found no difference between rivastigmine and placebo on overall BPSD or on a “Lewy body cluster” of symptoms (delusions, hallucinations, apathy, and depression) [100] (LoE 1b). Although one RCT
in Parkinson’s disease dementia found no significant improvement in behavior with
donepezil over placebo [101] (LoE 1b), a recent systematic review found that the
use of cholinesterase inhibitors in this disease had a positive impact on behavioral
and psychological symptoms of dementia (−0.20, 95% CI −0.36 to −0.06; p = 0.01).
However, use of cholinesterase inhibitors was associated with an increased risk of
parkinsonian symptoms, such as tremor [102] (LoE 1a).
Although data from RCTs of memantine in patients with moderate to severe
dementia had indicated that it might also confer benefit [21] (LoE 2a), [103] (LoE
1a) [92] (LoE 2a), a recent trial specifically examining the efficacy of this agent for
Alzheimer’s dementia with agitation found no benefit over placebo [104] (LoE 1b).
A meta-analysis reported that although memantine may be of benefit in cognitive
and functional domains, it does not appear to provide a clinically significant benefit in
the treatment of BPSD in patients with moderate-to-severe AD [88] (LoE 1a). A previous database analysis of two randomized studies regarding the effects of memantine
treatment on BPSD found that, in both studies, the improvement of these symptoms
at end point was consistently in favor of treatment with memantine as compared with
placebo and donepezil, reaching statistical significance in the study of combination
therapy with memantine and donepezil (p = 0.02) [105] (LoE 2b). The authors concluded that memantine has a beneficial effect on the behavioral symptoms of patients
with moderate-to-severe AD, with the most pronounced effect found in the agitation/
aggression behaviors [105]. A 2008 meta-analysis included six randomized, parallelgroup, double-blind studies that included subjects with BPSD; improvement [106]
(LoE 2b) data on BPSD outcomes were available for five of the six studies. In those
five studies, patients taking memantine had a marginally significant improvement of
BPSD as compared to the placebo group (n = 868 vs. n = 882) (p = 0.041). The authors
pointed out that there are a number of limitations with the current data, including the
relatively small effect size for memantine, and concluded that it is unclear at the present
time whether memantine produces significant clinical benefit [106]. Although data from
these RCTs of memantine in patients with moderate-to-severe dementia had indicated
that it might also confer benefit [105, 106], a recent trial specifically examining the
efficacy of this agent for Alzheimer’s dementia with agitation found no benefit over
placebo [104] (LoE 1b).
Adverse events with cholinesterase inhibitors and memantine
Cholinesterase inhibitors are associated with diarrhea, nausea, and vomiting, and
less commonly with symptomatic bradycardia and syncope [104] (LoE 1b), [103]
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(LoE 1a). These drugs should therefore be used with caution in people with low resting heart rates. Memantine has been associated with dizziness, headache, confusion,
and constipation [107].
Other compounds – benzodiazepines
In the only double-blind study of a benzodiazepine compound to treat BPSD,
[108] (LoE 2b) compared the efficacy and safety of intramuscular olanzapine, lorazepam, and placebo in treating agitation associated with AD and/or vascular dementia.
The investigators found that, 2 hours after application (short term), olanzapine (5 mg
and 2.5 mg) and lorazepam (1 mg) showed significant improvements over placebo
on psychotic symptoms and agitation. At 24 hours, olanzapine (5 mg and 2.5 mg)
maintained superiority over placebo on psychotic symptoms, but lorazepam (1 mg)
did not. Sedation and other adverse events were not significantly different between
both compounds and placebo [109] (LoE 4).
Adverse events with benzodiazepines
Benzodiazepines are associated with excessive sedation, lack of coordination,
dizziness, falls, worsened cognition, respiratory depression, possible dependency and
withdrawal, and occasionally paradoxical disinhibition [110] (LoE 4).
Summary of drug treatments
Of all agents currently used for behavioral and psychological symptoms of dementia, atypical antipsychotics have the strongest evidence base, although their benefits
are moderate at best (effect size 0.16–0.31) [6] (LoE 2a). Any such benefits must be
balanced against the risk of adverse events, including mortality. The mortality findings among individual antipsychotic agents seem to be consistent with the tolerability
profile of individual atypical antipsychotics in the CATIE-AD trial, where olanzapine
and risperidone were more efficacious than either quetiapine or placebo, but quetiapine and placebo were better tolerated [52] (LoE 2b). Thus, although quetiapine (and
valproic acid) may have a better safety profile than olanzapine and risperidone, this
fact needs to be balanced against their reduced efficacy. This reflects the pros and
cons that confront clinicians prescribing antipsychotics for these patients. Antidepressants have shown limited benefit for depression in dementia. However, it has been
theorized that because clinical trials often exclude severely depressed patients, the
apparent treatment benefit may be reduced [63] (LoE 3a). Recent evidence indicates
that citalopram may hold promise for the treatment of agitation in dementia, but
more research is needed to determine the optimal dose given concerns about possible
QT prolongation at 30 mg [6] (LoE 2a). The use of memantine and cholinesterase
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inhibitors for BPSD treatment, however, is controversial and studies do not report
a unanimous improvement of BPSD.
Again, before treatment with antipsychotics or antidepressants is considered, nonpharmacological methods should be employed. These approaches, including reminiscence
therapy, caregiver training in behavioral management techniques, therapeutic activities,
specialized dementia units, and simulated presence interventions or reduced stimulation
units were noted to merit further study due to little or no convincing evidence, inconsistent
outcomes, mixed evidence, and contradictory or inconclusive findings [111] (LoE 2a).

References
1. American Geriatrics Society. Five things physicians and patients should question. In: Choosing
wisely. ABIM Foundation; 2013.
2. Boone KB, Miller BL, Swartz R, Lu P, Lee A. Relationship between positive and negative
symptoms and neuropsychological scores in frontotemporal dementia and Alzheimer’s disease.
J. Int. Neuropsychol. Soc. 2003; 9: 698–709.
3. Flynn FG, Cummings JL, Gornbein J. Delusions in dementia syndromes: Investigation of behavioral and neuropsychological correlates. J. Neuropsychiatry. Clin. Neurosci. 1991; 3: 364–370.
4. Lyketsos CG, Lopez O, Jones B, Fitzpatrick AL, Breitner J, DeKosky S. Prevalence of neuropsychiatric symptoms in dementia and mild cognitive impairment. JAMA 2002; 288: 1475–1483.
5. Steinberg M, Sheppard JM, Tschanz JT, Norton MC, Steffens DC, Breitner JC. et al. The incidence
of mental and behavioral disturbance in dementia: The Cache County study. J. Neuropsychiatry.
Clin. Neurosci. 2003; 15: 340–345.
6. Kales HC, Gitlin LN, Lyketsos CG. Assessment and management of behavioral and psychological symptoms of dementia. BMJ 2015; 350: h369.
7. Rabheru K. Special issues in the management of depression in older patients. Can. J. Psychiatry
2004; 49(3 supl. 1): 41S–50S.
8. Steinberg M, Shao H, Zandi P, Lyketsos CG, Welsh-Bohmer KA, Norton MC. et al. Point and
5-year period prevalence of neuropsychiatric symptoms in dementia: the Cache County Study.
Int. J. Geriatr. Psychiatry 2008; 23: 170–177.
9. Savva G, Zaccai J, Matthews F, Davidson J, McKeith I, Brayne C. Prevalence, correlates and
course of behavioural and psychological symptoms of dementia in the population. Br. J. Psychiatry 2009; 194: 212–219.
10. Haupt M, Kurz A, Jänner M. A 2-year follow-up of behavioural and psychological symptoms
in Alzheimer’s disease. Dement. Geriatr. Cogn. Disord. 2000: 11(3): 147–152.
11. Lyketsos CG, Sheppard JM, Rabins PV. Dementia in elderly persons in a general hospital. Am.
J. Psychiatry 2000; 157: 704–707.
12. Tucker I. Management of inappropriate sexual behaviors in dementia: a literature review. Int.
Psychogeriatr. 2010; 22: 683–692.

706

Ulrich W. Preuss et al.

13. Joller P, Gupta N, Seitz DP, Frank C, Gibson M, Gill SS. Approach to inappropriate sexual
behaviour in people with dementia. Can. Fam. Physician 2013; 59: 255–260.
14. Kaufer DI, Cummings JL, Ketchel P, Smith V, MacMillan A, Shelley T. et al. Validation of
the NPI-Q, a brief clinical form of the Neuropsychiatric Inventory. J. Neuropsychiatry Clin.
Neurosci. 2000; 12: 233.
15. Rabins P, Schwartz S, Tschanz J, Corcoran C, Black B, Fauth E. et al. Risk factors for severe
dementia from a population-based sample of incident Alzheimer’s disease: the Cache County
Dementia Progression Study. Alzheimers Dement. 2011; 7: S356.
16. Rockwood K, Mitnitski A, Richard M, Kurth M, Kesslak P, Abushakra S. Neuropsychiatric
symptom clusters targeted for treatment at earlier versus later stages of dementia. Int. J. Geriatr.
Psychiatry 2015; 30(4): 357–367.
17. Beeri MS, Werner P, Davidson M, Noy S. The cost of behavioral and psychological symptoms
of dementia (BPSD) in community dwelling Alzheimer’s disease patients. Int. J. Geriatr. Psychiatry 2002; 17: 403–408.
18. Marra C, Quaranta D, Zinno M, Misciagna S, Bizzarro A, Masullo C. et al. Clusters of cognitive and behavioral disorders clearly distinguish primary progressive aphasia from frontal lobe
dementia, and Alzheimer’s disease. Dement. Geriatr. Cogn. Dis. 2007; 24: 317–324.
19. Nyatsanza S, Shetty T, Gregory C, Lough S, Dawson K, Hodges J. A study of stereotypic behaviours in Alzheimer’s disease and frontal and temporal variant frontotemporal dementia. J.
Neurol. Neurosurg. Psychiatry 2003; 74: 1398–1402.
20. Staekenborg SS, Su T, van Straaten EC, Lane R, Scheltens P, Barkhof F. et al. Behavioural and
psychological symptoms in vascular dementia; differences between small – and large-vessel
disease. J. Neurol. Neurosurg. Psychiatry 2010; 81: 547–551.
21. Gauthier S, Loft H, Cummings J. Improvement in behavioural symptoms in patients with
moderate to severe Alzheimer’s disease by memantine: a pooled data analysis. Int. J. Geriatr.
Psychiatry 2008; 23: 537–545.
22. Aalten P, de Vugt ME, Jaspers N, Jolles J, Verhey FR. The course of neuropsychiatric symptoms
in dementia. Part II: relationships among behavioural sub-syndromes and the influence of clinical variables. Int. J. Geriatr. Psychiatry 2005; 20: 531–536.
23. Banerjee S, Hellier J, Dewey M, Romeo R, Ballard C, Baldwin R. et al. Sertraline or mirtazapine
for depression in dementia (HTA-SADD): a randomised, multicentre, double-blind, placebocontrolled trial. Lancet 2011; 378: 403–411.
24. Devanand D, Sano M, Tang MX, Taylor S, Gurland BJ, Wilder D. et al. Depressed mood and the
incidence of Alzheimer’s disease in the elderly living in the community. Arch. Gen. Psychiatry
1996; 53: 175–182.
25. Jorm AF. History of depression as a risk factor for dementia: an updated review. Aust. N. Z. J.
Psychiatry 2001; 35: 776–781.
26. Kales HC, Chen P, Blow FC, Welsh DE, Mellow AM. Rates of clinical depression diagnosis,
functional impairment, and nursing home placement in coexisting dementia and depression.
Am. J. Geriatr. Psychiatry 2005; 13: 441–449.
27. Wancata J, Windhaber J, Krautgartner M, Alexandrowicz R. The consequences of non-cognitive
symptoms of dementia in medical hospital departments. Int. J. Psychiatry Med. 2003; 33: 257–271.

Treatment of behavioral and psychological symptoms of dementia: a systematic review

707

28. Yaffe K, Fox P, Newcomer R, Sands L, Lindquist K, Dane K. et al. Patient and caregiver characteristics and nursing home placement in patients with dementia. JAMA 2002; 287: 2090–2097.
29. Nichols LO, Martindale-Adams J, Burns R, Graney MJ, Zuber J. Translation of a dementia
caregiver support program in a health care system – REACH VA. Arch. Intern. Med. 2011;
171: 353–359.
30. Schneider LS, Dagerman KS, Insel P. Risk of death with atypical antipsychotic drug treatment for
dementia: meta-analysis of randomized placebo-controlled trials. JAMA 2005; 294: 1934–1943.
31. Borson S, Raskind MA. Clinical features and pharmacologic treatment of behavioral symptoms
of Alzheimer’s disease. Neurology 1997; 48: S17–S24.
32. Clyburn LD, Stones MJ, Hadjistavropoulos T, Tuokko H. Predicting caregiver burden and
depression in Alzheimer’s disease. J. Gerontol. B. Psychol. Sci. Soc. Sci. 2000; 55: S2–S13.
33. Van Den Wijngaart MA, Vernooij-Dassen MJ, Felling AJ. The influence of stressors, appraisal
and personal conditions on the burden of spousal caregivers of persons with dementia. Aging
Ment. Health 2007; 11: 626–636.
34. De Vugt ME, Stevens F, Aalten P, Lousberg R, Jaspers N, Winkens I. et al. Do caregiver management strategies influence patient behaviour in dementia? Int. J. Geriatr. Psychiatry 2004;
19: 85–92.
35. Gitlin LN, Winter L, Dennis MP, Hodgson N, Hauck WW. A biobehavioral home-based intervention and the well-being of patients with dementia and their caregivers. JAMA 2010; 304:
983–991.
36. Schulz R, O’Brien AT, Bookwala J, Fleissner K. Psychiatric and physical morbidity effects of
dementia caregiving: prevalence, correlates, and causes. Gerontologist 1995; 35: 771–791.
37. Ouslander J, Bartels S, Beck C, Beecham N, Burger S, Clark T. et al. Consensus statement on
improving the quality of mental health care in US nursing homes: Management of depression
and behavioral symptoms associated with dementia. J. Am. Geriatr. Soc. 2003; 51: 1287–1298.
38. Molinari V, Chiriboga D, Branch LG, Cho S, Turner K, Guo J. et al. Provision of psychopharmacological services in nursing homes. J. Gerontol. Ser. B. Psychol. Sci. Soc. Sci. 2010; 65: 57–60.
39. Cohen-Mansfield J, Juravel-Jaffe A, Cohen A, Rasooly I, Golander H. Physicians’ practice and
familiarity with treatment for agitation associated with dementia in Israeli nursing homes. Int.
Psychogeriatr. 2013; 25: 236–244.
40. Cohen-Mansfield J. Nonpharmacological interventions for persons with dementia. Alzheimers
Care Today 2005; 6: 129–145.
41. Kong EH, Evans LK, Guevara JP. Nonpharmacological intervention for agitation in dementia:
a systematic review and meta-analysis. Aging Ment, Health 2009; 13: 512–520.
42. O’Connor DW, Ames D, Gardner B, King M. Psychosocial treatments of behavior symptoms
in dementia: a systematic review of reports meeting quality standards. Int. Psychogeriatr. 2009;
21: 225–240.
43. O’Neil ME, Freeman M, Portland V. A systematic evidence review of nonpharmacological
interventions for behavioral symptoms of dementia. Washington, DC: Department of Veterans
Affairs; 2011.

708

Ulrich W. Preuss et al.

44. Teri L, Logsdon RG. Identifying pleasant activities for Alzheimer’s disease patients: the pleasant
events schedule-AD. Gerontologist 1991; 31: 124–127.
45. The European Agency for the Evaluation of Medicinal Products. EMEA public statement on
the safety of olanzapine (Zyprexa, Zyprexa Velotab). http://www.bfarm.de/cae/servlet /contentblob/1020888/publicationFile/79624/emea-zyprexa-st.pdf [retrieved: 29.05.2011].
46. Al Jurdi RK, Schulberg HC, Greenberg RL, Kunik ME, Gildengers A, Sajatovic M. et al.
Characteristics associated with inpatient versus outpatient status in older adults with bipolar
disorder. J. Geriatr. Psychiatry Neurol. 2012; 25: 62–68.
47. Trinh N, Hoblyn J, Mohanty S, Yaffe K. Efficacy of cholinesterase inhibitors in the treatment of
neuropsychiatric symptoms and functional impairment in Alzheimer disease: a meta-analysis.
JAMA 2003; 289: 210–216.
48. Belle SH, Burgio L, Burns R, Coon D, Czaja SJ, Gallagher-Thompson D. et al. Enhancing the
quality of life of dementia caregivers from different ethnic or racial groups. Ann. Intern. Med.
2006; 145: 727–738.
49. Gitlin LN. Tailored activities to manage neuropsychiatric behaviors in persons with dementia and
reduce caregiver burden: a randomized pilot study. Am. J. Geriatr. Psychiatry 2008; 16: 229–239.
50. Brodaty H, Arasaratnam C. Meta-analysis of nonpharmacological interventions for neuropsychiatric symptoms of dementia. Am. J. Psychiatry 2012; 169: 946–953.
51. Gitlin LN, Liebman J, Winter L. Are environmental interventions effective in the management
of Alzheimer’s disease and related disorders: a synthesis of the evidence. Alzheimers Care
Today 2003; 4: 85–107.
52. Gitlin LN, Corcoran M, Winter L, Boyce A, Hauck WW. A randomized, controlled trial of
a home environmental intervention. Gerontologist 2001; 41: 4–14.
53. Kales HC, Kim HM, Zivin K, Valenstein M, Seyfried LS, Chiang C. et al. Risk of mortality
among individual antipsychotics in patients with dementia. Am. J. Psychiatry 2012; 169: 71.
54. Lonergan E, Luxenberg J, Colford J, Birks J. Haloperidol for agitation in dementia. Cochrane
Database Syst. Rev. 2002; 2: CD002852.
55. Porsteinsson AP, Drye LT, Pollock BG, Devanand D, Frangakis C, Ismail Z. et al. Effect of
citalopram on agitation in Alzheimer disease: the CitAD randomized clinical trial. JAMA
2014; 311: 683–691.
56. Schneider LS, Dagerman K, Insel PS. Efficacy and adverse effects of atypical antipsychotics for
dementia: meta-analysis of randomized, placebo-controlled trials. Am. J. Geriatr. Psychiatry
2006b; 14: 191–210.
57. Sloane PD, Hoeffer B, Mitchell CM, McKenzie DA, Barrick AL, Rader J. et al. Effect of
person-centered showering and the towel bath on bathing-associated aggression, agitation,
and discomfort in nursing home residents with dementia: a randomized, controlled trial. J. Am.
Geriatr. Soc. 2004; 52: 1795–1804.
58. Ballard C, Howard R. Neuroleptic drugs in dementia: benefits and harm. Nat. Rev. Neurosci.
2006; 7(6): 492–500.
59. Tan L, Tan L, Wang HF, Wang J, Tan CC, Tan MS. et al. Efficacy and safety of atypical antipsychotic drug treatment for dementia: a systematic review and meta-analysis. Alzheimers Res.
Ther. 2015; 7(1): 20.

Treatment of behavioral and psychological symptoms of dementia: a systematic review

709

60. Schneider L, Tariot P, Dagerman K, Davis S, Hsiao J, Ismail MS. et al. Effectiveness of atypical
antipsychotic drugs in patients with Alzheimer’s disease. N. Engl. J. Med. 2006; 355: 1525–1538.
61. Yury CA, Fisher JE. Meta-analysis of the effectiveness of atypical antipsychotics for the treatment
of behavioural problems in persons with dementia. Psychother. Psychosom. 2007; 76: 213–216.
62. Sultzer D, Davis S, Tariot P, Dagerman K, Lebowitz B, Lyketsos C. et al. Clinical symptom
responses to atypical antipsychotic medications in Alzheimer’s disease: phase 1 outcomes from
the CATIE-AD effectiveness trial. Am. J. Psychiatry 2008; 165: 844–854.
63. Ballard C, Corbett A. Management of neuropsychiatric symptoms in people with dementia. CNS
Drugs 2010; 24: 729–739.
64. Douglas IJ, Smeeth L. Exposure to antipsychotics and risk of stroke: self controlled case series
study. BMJ 2008; 337: a1227.
65. Gill SS, Bronskill SE, Normand SL, Anderson GM, Sykora K, Lam K. et al. Antipsychotic
drug use and mortality in older adults with dementia. Ann. Intern. Med. 2007; 146: 775–786.
66. Schneeweiss S, Setoguchi S, Brookhart A, Dormuth C, Wang PS. Risk of death associated with
the use of conventional versus atypical antipsychotic drugs among elderly patients. CMAJ
2007; 176: 627–632.
67. Wilcock G, Ballard C, Cooper J, Loft H. Memantine for agitation/aggression and psychosis in
moderately severe to severe Alzheimer’s disease: a pooled analysis of studies. J. Clin. Psychiatry
2008; 69: 341–348.
68. Kales HC, Valenstein M, Kim HM, McCarthy JF, Ganoczy D, Cunningham F. et al. Mortality
risk in patients with dementia treated with antipsychotics versus other psychiatric medications.
Am. J. Psychiatry 2007; 164: 1568–1576.
69. Sepehry AA, Lee PE, Hsiung GYR, Beattie BL, Jacova C. Effect of selective serotonin reuptake
inhibitors in Alzheimer’s disease with comorbid depression. Drugs Aging 2007; 29: 793–806.
70. Lopez OL, Becker JT, Chang YF, Sweet RA, Aizenstein H, Snitz B. et al. The long-term effects
of conventional and atypical antipsychotics in patients with probable Alzheimer’s disease. Am.
J. Psychiatry 2013; 170: 1051–1058.
71. Reisberg B, Doody R, Stoffler A, Schmitt F, Ferris S, Mobius HJ. Memantine in moderate-tosevere Alzheimer’s disease. N. Engl. J. Med. 2003; 348: 1333–1341.
72. Sival RC, Haffmans PM, Jansen PA, Duursma SA, Eikelenboom P. Sodium valproate in the
treatment of aggressive behavior in patients with dementia: a randomized placebo controlled
clinical trial. Int. J. Geriatr. Psychiatry 2002; 17: 579–585.
73. Raivio MM, Laurila JV, Strandberg TE, Tilvis RS, Pitkälä KH. Neither atypical nor conventional
antipsychotics increase mortality or hospital admissions among elderly patients with dementia:
a two-year prospective study. Am. J. Geriatr. Psychiatry 2007; 14: 416–426.
74. Devanand DP, Mintzer J, Schultz SK, Andrews HF, Sultzer DL, de la Pena D. et al. Relapse risk after
discontinuation of risperidone in Alzheimer’s disease. N. Engl. J. Med. 2012; 367(16): 1497–1507.
75. Declercq T, Petrovic M, Azermai M, Vander Stichele R, De Sutter AI, van Driel ML. et al. Withdrawal versus continuation of chronic antipsychotic drugs for behavioural and psychological
symptoms in older people with dementia. Cochrane Database Syst. Rev. 2013; 3: CD007726.

710

Ulrich W. Preuss et al.

76. Bains J, Birks J, Dening T. Antidepressants for treating depression in dementia. Cochrane
Database Syst. Rev. 2002; 4: CD003944.
77. Lyketsos CG, DelCampo L, Steinberg M, Miles Q, Steele CD, Munro C. et al. Treating depression
in Alzheimer disease: efficacy and safety of sertraline therapy, and the benefits of depression
reduction: the DIADS. Arch. Gen. Psychiatry 2003; 60: 737–746.
78. Petracca GM, Chemerinski E, Starkstein SE. A double-blind, placebo-controlled study of fluoxetine in depressed patients with Alzheimer’s disease. Int. Psychogeriatr. 2001; 13: 233–240.
79. Rosenberg PB, Martin BK, Frangakis C, Mintzer JE, Weintraub D, Porsteinsson AP. et al. Sertraline
for the treatment of depression in Alzheimer disease. Am. J. Geriatr. Psychiatry 2010; 18: 138–145.
80. Seitz DP, Adunuri N, Gill SS, Gruneir A, Herrmann N, Rochon P. Antidepressants for agitation
and psychosis in dementia. Cochrane Database Syst. Rev. 2011; 2: CD008191.
81. Porsteinsson AP, Tariot PN, Erb R, Cox C, Smith E, Jakimovich L. et al. Placebo-controlled
study of divalproex sodium for agitation in dementia. Am. J. Geriatr. Psychiatry 2001; 9: 58–66.
82. Pollock BG, Mulsant BH, Rosen J, Mazumdar S, Blakesley RE, Houck PR. et al. A doubleblind comparison of citalopram and risperidone for the treatment of behavioral and psychotic
symptoms associated with dementia. Am. J. Geriatr. Psychiatry 2007; 15: 942–952.
83. Henry G, Williamson D, Tampi RR. Efficacy and tolerability of antidepressants in the treatment
of behavioral and psychological symptoms of dementia, a literature review of evidence. Am. J.
Alzheimer. Dis. Other Demen. 2011; 26(3): 169–183.
84. Kirby D, Harrigan S, Ames D. Hyponatraemia in elderly psychiatric patients treated with
selective serotonin reuptake inhibitors and venlafaxine: a retrospective controlled study in an
inpatient unit. Int. J. Geriatr. Psychiatry 2002; 17: 231–237.
85. Drye LT, Spragg D, Devanand DP, Frangakis C, Marano C, Meinert CL. et al. Changes in QTc
interval in the citalopram for agitation in Alzheimer’s disease (CitAD) randomized trial. PLoS
One 2014; 9: e98426.
86. Zivin K, Pfeiffer PN, Bohnert AS, Ganoczy D, Blow FC, Nallamothu BK. et al. Evaluation of
the FDA warning against prescribing citalopram at doses exceeding 40 mg. Am. J. Psychiatry
2013: 170: 642–650.
87. Sink KM, Holden KF, Yaffe K. Pharmacological treatment of neuropsychiatric symptoms of
dementia: a review of the evidence. JAMA 2005; 293: 596–608.
88. Prince M, Guerchet, M, Prina, M, Alzheimer’s Disease International. Policy brief for heads of
government: the global impact of dementia 2013-2050. Alzheimer’s Disease International; 2013.
www.alz.co.uk/research/GlobalImpactDementia2013.pdf [retrieved: 30.07.2016].
89. Reilly J, Ayis S, Ferrier I, Jones S, Thomas S. QTc-interval abnormalities and psychotropic
drug therapy in psychiatric patients. Lancet 2000; 355: 1048–1052.
90. Tariot PN, Cummings JL, Katz IR, Mintzer J, Perdomo CA, Schwam EM. et al. A randomized,
double-blind, placebo-controlled study of the efficacy and safety of donepezil in patients with
Alzheimer’s disease in the nursing home setting. J. Am. Geriatr. Soc. 2001; 49: 1590–1599.
91. Lonergan E, Luxenberg J. Valproate preparations for agitation in dementia. Cochrane Database
Syst. Rev. 2009; (3): CD003945.

Treatment of behavioral and psychological symptoms of dementia: a systematic review

711

92. Konovalov S, Muralee S, Tampi R. Anticonvulsants for the treatment of behavioral and psychological symptoms of dementia: a literature review. Int. Psychogeriatr. 2008; 20: 293–308.
93. Tariot PN, Erb R, Podgorski CA, Cox C, Patel S, Jakimovich L. et al. Efficacy and tolerability of
carbamazepine for agitation and aggression in dementia. Am. J. Psychiatry 1998; 155: 54–61.
94. Tariot PN, Farlow MR, Grossberg GT, Graham SM, McDonald S, Gergel I. Memantine treatment
in patients with moderate to severe Alzheimer disease already receiving donepezil: a randomized
controlled trial. JAMA 2004; 291: 317–324.
95. Olin JT, Fox LS, Pawluczyk S, Taggart NA, Schneider LS. A pilot randomized trial of carbamazepine for behavioral symptoms in treatment-resistant outpatients with Alzheimer disease.
Am. J. Geriatr. Psychiatry 2001; 9: 400–405.
96. Dols A, Sienaert P, van Gerven H, Schouws S, Stevens A, Kupka R. et al. The prevalence and
management of side effects of lithium and anticonvulsants as mood stabilizers in bipolar disorder from a clinical perspective: a review. Int. Clin. Psychopharmacology 2013; 28: 287–296.
97. Olin J, Schneider L. Galantamine for Alzheimer’s disease. Cochrane Database Syst. Rev. 2002;
3: CD001747.
98. Courtney C, Farrell D, Gray R, Hills R, Lynch L, Sellwood E. et al. Long-term donepezil
treatment in 565 patients with Alzheimer’s disease (AD2000): randomised double-blind trial.
Lancet 2004; 363: 2105.
99. McKeith I, Del Ser T, Spano P, Emre M, Wesnes K, Anand R. et al. Efficacy of rivastigmine
in dementia with Lewy bodies: a randomised, double-blind, placebo-controlled international
study. Lancet 2000; 356: 2031–2036.
100. Dubois B, Tolosa E, Katzenschlager R, Emre M, Lees AJ, Schumann G. et al. Donepezil in
Parkinson’s disease dementia: a randomized, double-blind efficacy and safety study. Mov.
Disord. 2012; 27: 1230–1238.
101. Rolinski M, Fox C, Maidment I, McShane R. Cholinesterase inhibitors for dementia with Lewy
bodies, Parkinson’s disease dementia and cognitive impairment in Parkinson’s disease. Cochrane
Database Syst. Rev. 2012; 3: CD006504.
102. McShane R, Areosa Sastre A, Minakaran N. Memantine for dementia. Cochrane DatabaseSyst.
Rev. 2006; 2: CD003154.
103. Fox C, Crugel M, Maidment I, Auestad BH, Coulton S, Treloar A. et al. Efficacy of memantine
for agitation in Alzheimer’s dementia: a randomised doubleblind placebo controlled trial. PLoS
One 2012; 7: 335185.
104. Gauthier S, Wirth Y, Möbius HJ. Effects of memantine on behavioural symptoms in Alzheimer’s
disease patients: an analysis of the Neuropsychiatric Inventory (NPI) data of two randomised,
controlled studies. Int. J. Geriatr. Psychiatry 2005; 20(5): 459–464.
105. Maidment ID, Fox CG, Boustani M, Rodriguez J, Brown RC, Katona CL. Efficacy of memantine
on behavioral and psychological symptoms related to dementia: a systematic meta-analysis.
Ann. Pharmacother. 2008; 42(1): 32–38.
106. Hogan D, Bailey P, Black S, Carswell A, Chertkow H, Clarke B. et al. Diagnosis and treatment
of dementia: 5. Nonpharmacologic and pharmacologic therapy for mild to moderate dementia.
CMAJ 2008; 179: 1019.

712

Ulrich W. Preuss et al.

107. Meehan KM, Wang H, David SR, Nisivoccia JR, Jones B, Beasley CM Jr. et al. Comparison of
rapidly acting intramuscular olanzapine, lorazepam, and placebo: a double-blind, randomized
study in acutely agitated patients with dementia. Neuropsychopharmacology 2002; 26(4): 494–504.
108. Miller LJ. Gabapentin for treatment of behavioral and psychological symptoms of dementia.
Ann. Pharmacother. 2001; 35(4): 427–431.
109. Peisah C, Chan D, McKay R, Kurrle S, Reutens S. Practical guidelines for the acute emergency
sedation of the severely agitated older patient. Intern. Med. 2011; 41: 651–657.
110. Tampi RR, Williamson D, Muralee S, Mittal V, McEnerney N, Thomas J. et al. Behavioral and
psychological symptoms of dementia: part II – treatment. Clin. Geriatr. 2011; 19: 2–10.
111. Thuné-Boyle ICV, Iliffe S, Cerga-Pashoja A, Lowery D, Warner J. The effect of exercise on
behavioral and psychological symptoms of dementia: towards a research agenda. Int. Psychogeriatr. 2012; 24: 1046–1057.
112. Schneider LS, Pollock VE, Lyness SA. A metaanalysis of controlled trials of neuroleptic treatment in dementia. J. Am. Geriatr. Soc. 1990; 38: 553–563.
113. Ballard C, Waite J. The effectiveness of atypical antipsychotics for the treatment of aggression
and psychosis in Alzheimer’s disease. Cochrane Database Syst. Rev. 2006; (1): CD003476.
114. Gill SS, Rochon PA, Herrmann N, Lee PE, Sykora K, Gunraj N. et al. Atypical antipsychotic
drugs and risk of ischaemic stroke: population based retrospective cohort study. BMJ 2005;
330(7489): 445.
115. Katz I, de Deyn PP, Mintzer J, Greenspan A, Zhu Y, Brodaty H. The efficacy and safety of
risperidone in the treatment of psychosis of Alzheimer’s disease and mixed dementia: a metaanalysis of 4 placebo-controlled clinical trials. Int. J. Geriatr. Psychiatry 2007; 22: 475–484.
116. Loy C, Schneider L. Galantamine for Alzheimer’s disease. Cochrane Database Syst. Rev. 2004;
(4): CD001747.
117. Howard R, Juszczak E, Ballard C, Bentham P, Brown R, Bullock R. et al. Donepezil for the
treatment of agitation in Alzheimer’s disease. N. Engl. J. Med. 2007; 357(14): 1382–1392.
118. Tariot PN, Schneider LS, Mintzer J, Cutler AJ, Cunningham MR, Yhomas JW. et al. Safety and
tolerability of divalproex sodium in the treatment of signs and symptoms of mania in elderly
patients with dementia: results of a double-blind, placebo controlled trial. Curr. Ther. Res. Clin.
Exp. 2001; 62: 51–67.
119. Gitlin LN, Belle SH, Burgio LD, Czaja SJ, Mahoney D, Gallagher-Thompson D. et al. Effect
of multicomponent interventions on caregiver burden and depression: the REACH multisite
initiative at 6-month follow-up. Psychol. Aging 2001; 18: 361–374.
120. Teri L, Gibbons LE, McCurry SM, Logsdon RG, Buchner DM, Barlow WE. et al. Exercise
plus behavioral management in patients with Alzheimer disease: a randomized controlled trial.
JAMA 2003; 290: 2015–2022.
121. Hansen NV, Jorgensen T, Ortenblad L. Massage and touch for dementia. Cochrane Database
Syst. Rev. 2006; 4: CD004989.
122. Kim Y, Wilkins KM, Tampi RR. Use of gabapentin in the treatment of behavioural and psychological symptoms of dementia: a review of the evidence. Drugs Aging 2008; 25(3): 187–196.

Treatment of behavioral and psychological symptoms of dementia: a systematic review

713

123. Gitlin LN, Winter L, Dennis MP, Hodgson N, Hauck WW. Targeting and managing behavioral
symptoms in individuals with dementia: a randomized trial of a nonpharmacological intervention. J. Am. Geriatr. Soc. 2010; 58: 1465–1474.
124. Aalten P, de Vugt ME, Jaspers N, Jolles J, Verhey FR. The course of neuropsychiatric symptoms
in dementia. Part I: findings from the two-year longitudinal Maasbed study. Int. J. Geriatr.
Psychiatry 2005; 20: 523–530.

Supplementary literature
1. Amano N, Inuzuka S, Ogihara T. Behavioral and psychological symptoms of dementia and
medical treatment. Psychogeriatrics 2009; 9: 45–49.
2. Ballard CG, Gauthier S, Cummings JL, Brodaty H, Grossberg GT, Robert P. et al. Management of agitation and aggression associated with Alzheimer disease. Nat. Rev. Neurol. 2009;
5(5): 245–255.
3. Erkinjuntti T, Kurz A, Gauthier S, Bullock R, Lilienfeld S, Damaraju CV. Efficacy of galantamine
in probable vascular dementia and Alzheimer’s disease combined with cerebrovascular disease:
a randomized trial. Lancet 2002; 359: 1283–1290.
4. Feldman H, Gauthier S, Hecker J, Vellas B, Subbiah P, Whalen E. A 24-week, randomized,
doubleblindstudy of donepezil in moderate to severe Alzheimer’s disease. Neurology 2001;
57: 613–620.
5. Forbes D, Thiessen EJ, Blake CM, Forbes SC, Forbes S. Exercise programs for people with
dementia. Cochrane Database Syst. Rev. 2013; 12: CD006489.
6. Health Canada. Updated safety information for Risperdal* (risperidone) in elderly dementia
patients, announced in Canada by Janssen-Ortho Inc. http://www.hc-sc.gc.ca/dhp-mps/medeff/
advisories-avis/public/_2002/risperdal_2_pa-ap-eng.php [retrieved: 30.07.2016].
7. Herrmann N, Lanctôt KL. Do atypical antipsychotics cause stroke? CNS Drugs 2005; 19(2):
91–103.
8. Holmes C, Wilkinson D, Dean C, Vethanayagam S, Olivieri S, Langley A. et al. The efficacy
of donepezil in the treatment of neuropsychiatric symptoms in Alzheimer disease. Neurology
2004; 63: 214–219.
9. Kaduszkiewicz H, Zimmermann T, Beck-Bornholdt HP, van den Bussche H. Cholinesterase
inhibitors for patients with Alzheimer’s disease: systematic review of randomised clinical trials.
BMJ 2005; 331: 321–327.
10. Liperoti R, Gambassi G, Lapane KL, Chiang C, Pedone C, Mor V. et al. Cerebrovascular events
among elderly nursing home patients treated with conventional or atypical antipsychotics. J.
Clin. Psychiatry. 2005; 66(9): 1090–1096.
11. Livingston G, Johnston K, Katona C, Paton J, Lyketsos CG, Old Age Task Force of the World
Federation of Biological Psychiatry. Systematic review of psychological approaches to the
management of neuropsychiatric symptoms of dementia. Am. J. Psychiatry 2005; 162(11):
1996–2021.

714

Ulrich W. Preuss et al.

12. Magai C, Kennedy G, Cohen CI, Gomberg D. A controlled clinical trial of sertraline in the
treatment of depression in nursing home patients with late-stage Alzheimer’s disease. Am. J.
Geriatr. Psychiatry 2001; 8: 66–74.
13. Medicines and Healthcare Products Regulatory Agency. Atypical antipsychotic drugs and stroke.
http://www. mhra.gov.uk/Safetyinformation/Safetywarningsalertsandrecalls/Safety warningsandmessagesformedicines/ CON1004298 [retrieved: 29.05.2011].
14. Murman D, Chen Q, Powell M, Kuo S, Bradley C, Colenda C. The incremental direct costs
associated with behavioral symptoms in AD. Neurology 2002; 59: 1721–1729.
15. National Institute for Health and Care Excellence. Dementia: supporting people with dementia
and their carers in health and social care; 2012. www.nice.org.uk/guidance/cg42 [retrieved:
30.07.2016].
16. OCEBM Levels of Evidence. Oxford Centre for Evidence-Based Medicine, the Oxford Levels
of Evidence; 2001. http://www.cebm.net/index.aspx?o=5653 [retrieved: 29.05.2015].
17. Pollock BG, Mulsant BH, Rosen J, Sweet RA, Mazumdar S, Bharucha A. et al. Comparison
of citalopram, perphenazine, and placebo for the acute treatment of psychosis and behavioral
disturbances in hospitalized, demented patients. Am. J. Psychiatry 2002; 159: 460–465.
18. Ryu SH, Katona C, Rive B, Livingston G. Persistence of and changes in neuropsychiatric
symptoms in Alzheimer disease over 6 months: the LASER-AD study. Am. J. Geriatr. Psychiatry
2005; 13: 976–983.
19. Schulz R, Patterson TL. Caregiving in geriatric psychiatry. Am. J. Geriatr. Psychiatry 2004;
12: 234–237.
20. Simoni-Wastila L, Ryder PT, Qian J, Zuckerman IH, Shaffer T, Zhao L. Association of antipsychotic use with hospital events and mortality among Medicare beneficiaries residing in long-term
care facilities. Am. J. Geriatr. Psychiatry 2009: 17: 417–427.
21. Stotsky B. Multicenter study comparing thioridazine with diazepam and placebo in elderly,
nonpsychotic patients with emotional and behavioral disorders. Clin. Ther. 1983; 6: 546–559.
22. Tune LE, Steele C, Cooper T. Neuroleptic drugs in the management of behavioral symptoms of
Alzheimer’s disease. Psychiatr. Clin. North. Am. 1991; 14: 353–373.
23. U.S. Food and Drug Administration. EQUETROTM (carbamazepine) extended-release capsules Rx only. http://www.accessdata.fda.gov/drugsatfda_docs/label/2006/021710s003 lbl.pdf
[retrieved: 03.06.2011].
24. U.S. Food and Drug Administration. Public health advisory: deaths with antipsychotics in elderly
patients with behavioral disturbances. http://www.fda.gov/Drugs/DrugSafety /PostmarketDrugSafetyInformationforPatientsandProviders/DrugSafetyInformationforHeathcareProfessionals/
PublicHealthAdvisories/ucm053171.htm [retrieved: 29.05.2011].
25. U.S. Food and Drug Administration. Risperdal (risperidone) dear healthcare professional letter
Apr 2003. http://www.fda.gov/Safety/MedWatch/SafetyInformation/SafetyAlertsfor HumanMedicalProducts/ucm168933.htm [retrieved: 29.05.2011].
26. U.S. Food and Drug Administration. Deaths with antipsychotics in elderly patients with
behavioral disturbances. www.fda.gov/drugs/drugsafety/postmarketdrugsafetyinformation
forpatientsandproviders/

Treatment of behavioral and psychological symptoms of dementia: a systematic review

715

27. Wang PS, Schneeweiss S, Avorn J, Fischer MA, Mogun H, Solomon DH. et al. Risk of death
in elderly users of conventional vs. atypical antipsychotic medications. N. Engl. J. Med. 2005;
242: 2335–2341.
28. Lyketsos CG, Steinberg M, Tschanz JT, Norton MC, Steffens DC, Breitner JC. Mental and
behavioral disturbances in dementia: findings from the Cache County Study on Memory in
Aging. Am. J. Psychiatry 2000: 157(5): 708–714.
Address:
Prof. dr. med. Ulrich W. Preuss
Vitos-Klinik Herborn Psychiatry und Psychotherapy, Martin-Luther-University Halle-Wittenberg
Austr. 40, 35745 Herborn, Germany

