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Abstract Increasing recognition that apathy is one of the
most prevalent behavioral and psychological symptoms of
dementia and causes substantial caregiver distress has led to
trials evaluating psychosocial and pharmacological treatments
of apathy in dementia. We evaluated evidence of the efficacy
of pharmacotherapies for apathy in dementia from studies
since 2013. Previously reported benefits of acetylcholinester-
ase inhibitors and memantine were not replicated in recent
studies. Antidepressants had mixed results with positive ef-
fects for apathy shown only for agomelatine, while stimulants,
analgesics, and oxytocin study results were inconclusive. For
some approaches, such as antipsychotic review, positive
effects were found only in combination with non-
pharmacological approaches. Relatively few studies
assessed apathy outcomes specifically, complicating interpre-
tation of potentially positive treatment effects; none dissected
outcomes for emotional, motivational and behavioral compo-
nents of apathy. Better trial design and more detailed analysis

are needed in order to evaluate outcomes of pharmacological
treatments for apathy.
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Introduction

We aim to review recent developments in pharmacotherapy for
apathy in dementia. Apathy is the most common behavioral and
psychological symptom of dementia (BPSD) [1, 2]. It is highly
prevalent across different forms and stages of dementia, includ-
ing in mild cognitive impairment (MCI), Alzheimer’s disease
(AD), frontotemporal dementia (FTD), and vascular dementia,
as well as in other neurodegenerative and psychiatric disorders
such as Parkinson’s disease (PD), schizophrenia, stroke, multi-
ple sclerosis, traumatic brain injury, and major depression [2, 3].

Various definitions have been used to identify and investi-
gate apathy, and the term has been broadly applied to a wide
range of states of being; in addition, it has been described as a
symptom and increasingly as a syndrome [4]. An international
task force recently proposed diagnostic criteria for apathy in
neuropsychiatric disorders, the core feature of which is dimin-
ished motivation in at least two of three domains: (i) self-
initiated or environment-stimulated goal-directed behavior,
(ii) cognitive goal-directed behavior, including a loss of ideas
and curiosity, and (iii) emotional goal-directed behavior, in-
cluding loss of spontaneous emotion or emotional responsive-
ness [5, 6]. These symptoms must persist for at least 4 weeks
and be accompanied by significant functional impairment.

Prevalence estimates differ across patient populations, set-
tings, and definitions of apathy [2]. Apathy occurs in a signif-
icant percentage (1.4–15.8 %) of cognitively normal individ-
uals. It is more common in neurological conditions such as
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stroke and dementia, in which severity and progression are
strongly correlated with increased levels of apathy (reviewed
in [7]). Apathy rates for cognitively normal individuals are
generally higher when self-reported, while for people with
MCI, informant-reported apathy rates are higher [8]. Apathy
is linked to decreased function and higher caregiver burden
and stress [9–11].

The neuropathology of apathy in dementia has been stud-
ied most extensively in AD where higher levels of apathy are
linked to increased tangle burden [12], neuronal loss [13], and
increased total and phospho-tau levels in the cerebrospinal
fluid (CSF); associations to plaque burden or CSF Aβ levels
have been inconsistent [14]. There is currently no mechanistic
understanding of how these pathological observations are
linked to apathy and whether the effect is independent of gen-
eral atrophy and neurodegeneration [15].

The variety of apathetic symptoms in dementia suggests
differential involvement of neuroanatomical structures in-
volved in the three different apathy domains [16–18]. Lack
of self-initiated goal-oriented behavior may be due to bilateral
lesions in the prefrontal-basal ganglia circuits, affecting both
associative and limbic territories, or in more severe dementia,
the corpus callosum and internal capsule. Loss of cognitive
goal-directed behavior involves the dorsal prefrontal cortex
and the basal ganglia (e.g., dorsal caudate), while affective
dysfunction in apathy is thought to arise through limbic dys-
function in the orbital-mesial frontal cortex and the basal gan-
glia (e.g., ventral striatum) [17, 19–21].

Cholinergic, dopaminergic, serotonergic, and GABAergic
neurotransmitters have all been linked to apathy in AD via
pharmacological, post-mortem, or imaging studies [22].
Cholinergic deficiency may affect limbic systems, while do-
pamine deficiency affects the reward system [23, 24].
Selective serotonergic reuptake inhibitors (SSRIs) affect both
dopaminergic and serotonergic neurotransmisison and are
commonly used to treat depression. The link between SSRIs
and increased apathy [25] led to the hypothesis that balancing
serotonin and dopamine levels in individuals with dementia
may improve apathy. Dementia is also linked to a loss of
GABAergic and noradrenergic neurons, and elevated plasma
GABA levels have been associated with apathy in AD [26].
These neurochemical deficits underline the potential of phar-
macological intervention for apathy.

The evaluation of efficacy of pharmacotherapies relies on
clinical assessment measures, such as the Apathy Evaluation
Scale (AES) and Apathy Scale (AS). The AES comprises 18
items assessing the three different domains of apathy (affec-
tive, behavioral, and cognitive) separately [27]. The AS is one
of several adaptations of the AES, comprising 14 items [28,
29]. A more commonly used measure is the Neuropsychiatric
Inventory (NPI; [30]), which assesses up to 11 other symp-
toms besides apathy. The apathy subscale consists of a screen-
ing question, and—if answered positively—the severity and

frequency of symptoms are rated and combined in a single
score [31]. The NPI, AES, and AS have all been validated in
people living with dementia and in institutionalized patients
[29].

A 2012 review of pharmacological treatments for apathy in
dementia found limited evidence that acetylcholinesterase in-
hibitors, and possibly memantine, could be effective to treat
apathy, and indications that stimulants, calcium antagonists,
and antipsychotics might be useful [32]. Since 2012, publica-
tions concerning dementia and apathy have outstripped the
growth in publications on dementia generally by 20 %. It is
timely to provide an update and examine recent progress in
pharmacological treatment of apathy in dementia.

Methods

Literature Search

We explored scientific databases for manuscripts published
from January 1, 2013 to July 1, 2016. We used the search
terms apathy, abulia, amotivation, or passivity in combination
with any of the following: treatment, management, pharmaco-
logical, drug, cholinesterase inhibitor, donepezil, galantamine,
rivastigmine, memantine, antipsychotic, amisulpride, risperi-
done, antidepressant, bromocriptine, d-amphetamine, methyl-
phenidate, amantadine hydrochloride, gabapentin, modafinil,
atomoxetine, cabergoline, pramipexole, ropinirole, apomor-
phine, rotigotine, or anticonvulsant. Searches in the
Cochrane Database of Systematic Review, Medline, and
Embase yielded 144, 673, and 1403 results, respectively.
Abstracts were screened and full texts were accessed where
relevant and internal references were screened for additional
studies.

Inclusion and Exclusion Criteria

We included peer-reviewed manuscripts published in English
that reported studies conducted in patients with dementia with
pre- and post-treatment measures of apathy; cross-sectional
studies were excluded. There were no restrictions in setting
or dementia type. After exclusion, 24 studies were included
for review (Table 1). Post hoc and case studies are indicated.
Studies including five or fewer participants were considered
as case reports and included in Tables 1 and 2 but not discussed
individually.

Rating

The methodological quality of the studies included in this
review was evaluated using the Cochrane Collaboration’s tool
for bias risk assessment (Table 2) [33]. This approach was
chosen over numerical rating systems to allow for a more
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Table 1 Design and results of included studies

Author Trial description Participants Apathy measures Results

Oh et al. [35•] Rivastigmine, 6-month open-label
observational study

23 PDD NPI No significant change in apathy
Decrease in caregiver distress for

apathy (p = .009)

Tokuchi et al.
[37•]

Galantamine vs.
galantamine + rehabilitation,
6-month retrospective cohort study

86 AD AS Apathy remained stable at both 3
(p = .004) and 6 months (p = .003) in
combination therapy group

Apathy worsened in galantamine-only
group

Freund-Levi et al.
[36]

Galantamine vs. risperidone 12-week
open-blind RCT

91 Probable
dementia
and MCI

NPI (primary) Decrease in apathy scores over time in
both the galantamine and risperidone
group (no statistics reported)

No significant difference in apathy
score change between two treatment
groups

Rea et al. [38•] Donepezil vs. donepezil + choline
alphascerate, 24-month
double-blind RCT

113 Mild-moderate
AD

NPI (primary) Combination group had better apathy
scores at 12 to 24 months (p < .05)

Caregiver distress due to apathy
decreased after 6 to 24 months
(p < .05)

Effects were specific for participants
with normal frontal function

Mori et al. [42] Donepezil, 16-week RCT
(with 36-week open-label
extension phase)

229 LBD NPI (secondary) No change in apathy (no statistics
reported)

Arciniegas et al.
[85]

Donepezil case report 1 bvFTD Unclear Increase in apathy (no quantitative data)

Kimura et al. [43] Donepezil discontinuation, 2-week
open-label observation study

23 FTD NPI No change in apathy

Spalletta et al.
[45]

AChEI switch, 6-month observational,
longitudinal multicentre study

423 AD NPI Apathy remained stable over 6 months
Prevalence of clinically relevant apathy

did not change

Matsuzono et al.
[46]

Rivastigmine vs. donepezil, 12-month
retrospective cohort study

146 AD AS Apathy remained stable over 12 months
No significant difference between

treatments, nor between mild and
severe BPSD groups (evaluated for
rivastigmine only)

Shimizu et al.
[47]

Donepezil, rivastigmine and
galantamine 12-month
prospective randomised trial

55 AD NPI (secondary) No changes in apathy

Cumbo et al. [34] Memantine, donepezil, rivastigmine
and galantamine, 12-month
prospective, longitudinal,
randomized, open-label,
four-arm, parallel-group trial

146 AD NPI (secondary) No changes in apathy

Matsuzono et al.
[48]

Donepezil/galantamine +memantine,
12-month retrospective cohort
study

123 AD AS No changes in apathy upon memantine
addition in total sample

Increased apathy after 12 months
memantine co-treatment in the
galantamine subgroup (p < .01)

Donepezil + memantine combination
therapy improved apathy in older AD
patient subgroup (p < .05)

Zhang et al. [49] Memantine vs. donepezil, post hoc
analysis of a double-blind clinical
trial

167 AD NPI (secondary) No difference in apathy between
treatment groups

Links et al. [86] Memantine case report 1 bvFTD FBI Reduction in apathy (no statistics)

Rosenberg et al.
[52•]

Methylphenidate, 6-week
double-blind, multicentre RCT

60 AD AES (primary)
and NPI
(secondary)

No changes in apathy based on AES
Improvement based on apathy domain

of the NPI (p = .02)
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informed review of the strengths and weaknesses of the in-
cluded studies. Inter-rater reliability was established by two
assessors rating all included studies on the Cochrane tool
(kappa = .88).

Results

Anti-Dementia Medications

Acetylcholinesterase Inhibitors

The acetylcholinesterase inhibitors (AChEIs) rivastigmine,
galantamine, and donepezil inhibit the breakdown of

acetylcholine by acetylcholinesterase, thereby increasing
acetylcholine neurotransmission. Although they are
primarily used to treat the cognitive symptoms of AD,
they also have potentially beneficial effects on BPSD,
and all have been investigated for the treatment of
apathy.

After promising effects of rivastigmine for BPSD in
AD ([34], see also below), Oh et al. evaluated its efficacy
in Parkinson’s disease dementia (PDD) in a small longitu-
dinal, single-center, open-label trial [35•]. Twenty-three
PDD patients were treated with rivastigmine for 24 weeks
and followed up after 6 months. Apathy, as measured by
the NPI, was the third most common neuropsychiatric
symptom at baseline (15 days prior to starting

Table 1 (continued)

Author Trial description Participants Apathy measures Results

Kromhout et al.
[55]

Caffeine ad libitum, 96-h
observational pilot study

29 Non-specified
dementia

NPI Negative correlation between amount
of caffeine consumed and apathy
(p = .03)

Leontjevas et al.
[58]

Multidisciplinary depression
treatment program,
pragmatic stepped-wedge
cluster RCT

791 Residents in
dementia and
somatic units

10-item AES (primary) Reduction of apathy in dementia units
(p < .001; mainly attributed to
activating strategies), no significant
change in somatic units

Increased apathy was associated with
pharmacological depression
treatment in both unit types (p = .009;
post hoc analysis)

Callegari et al.
[59••]

Agomelatine vs. melatonin,
20-week cross-over RCT

22 bvFTD without
depression

AES and NPI (primary) Apathy improvement on AES
(p = .006)

Apathy improvement on NPI
(p = 0.0002) and associated caregiver
distress (p = .02)

Rajkumar et al.
[62]

Antipsychotic review, social
interaction, exercise and
combinations, factorial
cluster RCT

273 Dementia NPI (secondary) Apathy increase upon antipsychotic
reduction (p < .001)

Apathy improvement in combination
with either social interaction or
exercise (p < .001)

Kimura et al. [63] Lavender, 8-week open-label study 20 FTLD NPI Apathy improvement after 4 weeks
(p < .05), but not 8 weeks

Teranishi et al. [65] Yokukansan, risperidone and
fluvoxamine, 8-week
rater-blinded randomized trial

76 Dementia
(DSM-IV)

NPI (primary) No changes in apathy

Husebo et al. [67] Analgesia (paracetamol,
morphine, buprenorphine or
pregabaline) 8 + 4 weeks follow-up
cluster RCT

294 Dementia NPI (secondary) Improvements in apathy (p = 0.017),
but baseline apathy levels differed
(p = 0.041)

Finger et al. [74•] Oxytocin, 1-week parallel-group
double-blind RCT

23 bvFTD or semantic
dementia

NPI, FBI (and AES
in 1 treatment
group only)
(secondary)

Non-significant improvement in apathy

Shelef et al. [75] Tetrahydrocannabinol, 4-week
open-label prospective trial

10 AD NPI Apathy improvement after 2 weeks
(p < .05) but not 4 weeks

Note: AD Alzheimer’s disease, AES Apathy Evaluation Scale, AS Apathy Scale, bvFTD behavioral variant frontotemporal dementia, FBI Frontal
Behavioral Inventory, FTD frontotemporal dementia, FTLD frontotemporal lobar degeneration, LBD Lewy body dementia, NPI Neuropsychiatric
Inventory, PDD Parkinson’s disease dementia
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rivastigmine), present in 56.5 % of the sample group, and
had the third highest score for caregiver distress [35•].
There was no difference in apathy after rivastigmine treat-
ment, but caregiver distress caused by apathy significantly
declined.

The effects of galantamine treatment were evaluated in
two studies: an open-randomized trial comparing galan-
tamine and risperidone [36] and a cohort study evaluat-
ing the combination of galantamine and ambulatory re-
habilitation [37•]. The randomized trial evaluated a wide
array of neuropsychiatric symptoms based on the NPI in

91 patients with probable dementia or MCI. Apathy
scores were lower after 12 weeks of treatment with either
galantamine or risperidone (an antipsychotic medication),
but only when combined with an occupational therapy
intervention [36]. No information is provided on the sta-
tistical significance of this reduction; there were no sig-
nificant differences between treatments and there was no
control group [36]. The cohort study compared the effi-
cacy of galantamine treatment alone against galantamine
combined with physical, occupational, and speech thera-
py over a 6-month period. Apathy, as measured by the

Table 2 Bias risk assessment

Selection biasa Performance
biasb

Detection
biasc

Attrition
biasd

Reporting
biase

Other bias risks

Randomization Allocation
concealment

Oh et al. [35•] N/A N/A High High Unclear Low Fundingf

Tokuchi et al. [37•] High High High High Unclear Low Fundingf

Freund-Levi et al. [36] Low Low High Low Low Low Fundingf

Rea et al. [38•] Low Low Low Low Low Low Inclusion interview; fundingf

Mori et al. [42] Low Low Low Unclear Low Low Fundingf

Arciniegas et al. [85] N/A N/A High High N/A Unclear Case study

Kimura et al. [43] N.A N/A High High Low Low

Spalletta et al. [45] High High High High High Low Fundingf

Matsuzono et al. [46] High High Unclear Low Low Low Fundingf

Shimizu et al. [47] Low Low High Low Low Low Fundingf

Cumbo et al. [34] Unclear Unclear High Low Low Low

Matsuzono et al. [48] High High Low Low Unclear Low Fundingf

Zhang et al. [49] Unclear Unclear Low Unclear Low Low

Links et al. [86] N/A N/A High High N/A Unclear Case study

Rosenberg et al. [52•] Low Low Low Low Low High Fundingf

Kromhout et al. [55] High High High High Low Low Correlational study

Leontjevas et al. [58] Low Low Low Low Low Low

Callegari et al. [59••] Low Low Low Unclear Low Low

Rajkumar et al. [62] Low Low Unclear Low Unclear Low

Kimura et al. [63] High High High High Unclear Low No control group

Teranishi et al. [65] Low Low High Low Low Low Fundingf

Husebo et al. [67] Low Low Unclear Unclear Low Low Fundingf

Finger et al. [74•] Low Low Low Low Low Low Fundingf

Shelef et al. [75] N/A N/A High High Low Low No control group; fundingf

Risk assessment followed tool described in [33]
a Risk of selection bias due to inadequate allocation (no randomization) or concealment of the allocation sequence
b Risk of performance bias due to knowledge of the allocated interventions by participants (and staff)
c Risk of detection bias due to knowledge of the allocated interventions by outcome assessment or by the assessor
d Risk of attrition bias due to amount, nature, or handling of incomplete outcome data
e Risk of reporting bias due to selective outcome reporting
f All authors declared no specific conflicts of interest; however, the study was funded or the authors were supported by pharmaceutical companies
producing some of the drugs under evaluation
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AS, was significantly lower at both 3 and 6 months in
the combined the rapy group compared to the
galantamine-only group; however, it is unclear whether
these findings were corrected for differences at baseline
[37•].

Rea et al. evaluated apathy in 113 AD patients upon
treatment with donepezil alone, or with a combination of
donepezil and choline alphoscerate, a cholinergic precursor
[38•]. The rationale was that the combination could sustain
a more effective targeting of the cholinergic dysfunction
associated with apathy. The results confirmed this hypoth-
esis as after 12 months to the end of the trial at
24 months, the combination group had on average from
2 to 4 points lower apathy scores on the NPI than the
group treated with donepezil alone. Caregiver distress was
also lower in the combination group from 6 to 24 months.
Long-term differences between both groups were mainly
due to increased apathy in the donepezil-only group and
can only be partly attributed to an improvement in the
combination group, as their score reduction compared to
baseline was not significant beyond 12 months [38•].
Sensitivity analysis showed that this effect was specific
to participants with normal frontal function.

Cholinergic neurotransmission is affected to an even larger
degree in persons with dementia with Lewy bodies (DLB)
[39]. Earlier RCTs indicated beneficial effects of donepezil
treatment on cognition and behavior in DLB [40, 41], leading
to a phase 3 study with 100 participants [42]. Donepezil in-
duced sustained cognitive improvement for up to 52 weeks.
However, BPSD improved in all groups, including the place-
bo group, and the specific effects on apathy are unclear, as it is
reported only in terms of incidence of adverse events.

A small open-label trial with 23 persons with FTD investi-
gated the effect of discontinuation of treatment with
donepezil. While there was a significant decrease on the total
NPI score and improvements in delusions, agitation, irritabil-
ity, and aberrant behavior, there was no significant change in
apathy [43]. Together with earlier findings [44], these studies
point to adverse effects of donepezil on BSPD in FTD.
However, they remain to be validated in a blinded withdrawal
RCT, and whether or not apathy is worse with donepezil treat-
ment in FTD remains unclear as well.

Other studies have looked at combinations or switches
between different AChEIs. Spalletta et al. evaluated
switching between a rivastigmine transdermal patch and
a non-rivastigmine oral AChEI in 422 persons with mild-
to-moderate AD. A switch to, but not from, the transder-
mal rivastigmine patch stabilized cognitive symptoms
based on the MMSE. However, using the NPI, no signif-
icant changes in apathy symptoms were observed [45].
Matsuzono et al. obtained similar results when comparing
the effects of rivastigmine and donepezil in a sample of
146 persons with AD. Rivastigmine improved cognition

at 3 and 6 months, but there were no differences in terms
of apathy on the Apathy Scale [46].

A randomized three-arm trial comparing rivastigmine, gal-
antamine, and donepezil, but without a placebo control group
in 55 persons with AD, found no differences in apathy scores
(as scored on the NPI) between baseline and 12 months for
any of the treatment groups [47].

Memantine

Memantine affects glutamatergic transmission by blocking
NMDA receptors, moderately reduces clinical deterioration,
and is approved for moderate-to-severe AD. Cumbo et al.
compared the effect of memantine on BPSD to that of each
of the AChEIs in a four-arm, randomized, open-label trial.
Treatment effects were compared across a total of 146 persons
with AD over a 12-month period. All treatments except gal-
antamine showed a significant improvement over time on the
total NPI score; however, in terms of apathy, there were no
significant improvements in any of the treatment groups [34].

The Okayama Memantine Study compared the combina-
tion of memantine with either donepezil or galantamine in 123
persons with AD. Apathy was assessed using the AS and
found to remain stable in the group treated with donepezil
and memantine, while apathy significantly worsened in the
galantamine plus memantine group. In an older subgroup of
participants aged 75+, the donepezil and memantine combi-
nation improved apathy symptoms [48].

Post hoc analyses of a double-blind RCT comparing the
efficacy of memantine and donepezil in 167 persons with
probable AD, which included the NPI as a secondary outcome
measure, found no difference in apathy between the treatment
groups over the 24-week trial [49].

Psychostimulants

Apathy is linked to a decrease in dopaminergic transmission in
AD as well as in PD [50]. Dopaminergic circuits regulate
motivation and reward; thus, pharmacological approaches that
stimulate dopamine signaling could be effective to treat apa-
thy. Methylphenidate is a psychostimulant, primarily used to
treat attention deficit hyperactivity disorder (ADHD). An
RCT trial sought to confirm promising results from an earlier
cross-over trial with methylphenidate for the treatment of ap-
athy in dementia [51, 52•]. Sixty participants with possible or
probable AD and clinically significant apathy were recruited
for a multi-center, double-blind trial, and randomly assigned
to treatment with either 20 mg methylphenidate or placebo.
After 6 weeks, a statistically significant difference between the
groupswas found on one primary outcome, the Clinical Global
Impression of Change, but not the other, the AES score.
However, the secondary outcome of the NPI apathy score
was improved. While the outcome of this trial indicated
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positive global effects of methylphenidate in dementia, the
results for apathy were inconclusive.

Caffeine modulates dopamine and acetylcholine neuro-
transmission, and its effects on behavioral symptoms have
been extensively studied in healthy adults [53, 54]. An obser-
vational pilot study sought to determine whether caffeine was
associated with behavioral symptoms as per the NPI, includ-
ing apathy, in dementia. Caffeine consumption of 29 persons
with dementia in an aged care facility was monitored over
96 h. Apathy was negatively correlated with concurrent caf-
feine consumption [55]: this correlation might be a cause-and-
effect relationship as apathetic patients may have lacked mo-
tivation for consumption, which was not stimulated or regu-
lated in any way. Further research is needed to establish
whether caffeine is beneficial for apathy.

Antidepressants

Symptoms of apathy and depression overlap partially: dys-
phoria and low social engagement occur in both, while pessi-
mism, feelings of guilt, low self-esteem, and suicidality are
specific to depression [56]. This partial symptom overlap may
indicate that depression treatment could also be beneficial for
apathy, although conversely certain antidepressants have been
shown to induce apathy [25, 57]. To investigate this relation-
ship in the context of dementia, Leontjevas et al. compared the
effects of activating strategies, psychotherapy, and an antide-
pressant medication stepped-care approach ((1) citalopram,
(2) nortriptyline, and (3) psychiatrist consult) on apathy and
depression in both dementia special care and somatic units
(for people with physical disabilities) of residential care
facilities [58]. Only participants with depressive symptoms
or diagnosed depression after screening were treated with
medication stepped-care. An overall reduction in apathy
was found in dementia units (mainly attributed to activat-
ing strategies), but not in somatic units. Post hoc analysis
showed that medication stepped-care treatment was asso-
ciated with apathy worsening in both unit types.

Callegari et al. evaluated the use of agomelatine for apathy
in 24 participants with bvFTD with no history of depression
[59••]. Agomelatine is a structural analogue of melatonin and
has antagonistic effects on melatonergic receptors and the se-
rotonergic 5-HT2C receptor [60]. It has been approved for use
in major depressive disorder and is used to treat disrupted
circadian rhythms due to its effect on sleep regulation [61].
The authors hypothesized that agomelatine could reduce apa-
thy by restoring prefrontal dopaminergic and noradrenergic
tone via 5-HT2C antagonism. To control for potential effects
via the melatonergic system, melatonin was used as the con-
trol treatment for 10 weeks, followed by a 10-week-crossover
period. Agomelatine, but not melatonin, treatment was asso-
ciated with significant decreases in AES—even when control-
ling for NPI-depression score—and also in caregiver-rated

NPI-apathy and distress scores. Switching from melatonin to
agomelatine was associated with a decrease in AES score; the
reverse was associated with an increase in AES.

Antipsychotics

The effect of antipsychotic medication on apathy was exam-
ined in a cluster RCTof 191 persons with dementia in 16 aged
care facilities which evaluated four interventions: (1) person-
centered care, (2) antipsychotic review (based on NICE guide-
lines), (3) exercise, and (4) social interaction with pleasant
activities. All facilities received person-centered care; the oth-
er three interventions were randomly assigned to eight facili-
ties so that each combination of interventions was assigned to
two facilities exclusively. Antipsychotic review alone, which
resulted in a 50 % reduction in these medications, was asso-
ciated with increased levels of NPI-apathy. However, when
combined with either social interaction or exercise, antipsy-
chotic review significantly reduced apathy, adjusting for nu-
merous confounds including baseline depression [62].

Other Pharmacological Agents

A number of less conventional treatment options have also
been explored for apathy. Kimura et al. reported results of an
8-week open-label trial of lavender therapy in patients with
FTD [63]. Total NPI score of the 20 patients improved over a
4-week treatment with lavender aroma but returned to baseline
levels after an additional 4 weeks without lavender aroma ther-
apy. The same was true for NPI-apathy, but not for any of the
other NPI domains. Since this small trial was open-label and
did not include a control group or measures of cognition, func-
tion, quality of life, or caregiver stress, more rigorous studies
are needed to evaluate the possible effect of lavender on apathy.

Yokukansan, more commonly referred to as Kampo, is a
traditional Japanese medicine used to treat neurosis and in-
somnia, with benefits for BPSD [64]. Teranashi et al. com-
pared its efficacy in 76 persons with AD, vascular dementia,
or DLB who were randomized to fluvoxamine (an SSRI anti-
depressant), risperidone, or yokukansan [65]. Total NPI scores
significantly decreased after 8 weeks of treatment in each in-
tervention group; however, apathy did not significantly
change [65].

Pain has been associated with mood symptoms such as
depression in dementia [66], prompting the hypothesis that
pain treatment could also affect BPSD. In an open-label one-
arm study, Husebo et al. evaluated the effect of analgesia (with
paracetamol, extended release morphine, buprenorphine
transdermal patch, or pregabaline) for 8 weeks on a mood
cluster of NPI domains [67]. Apathy was significantly im-
proved in the pain intervention group; however, correction
for differences in apathy levels between groups at baseline
was not reported.
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Oxytocin is a neuropeptide that has been successfully used
to improve emotional expression processing, empathy, coop-
erative behavior, and motivation in healthy adults and persons
with autism and schizophrenia [68–72], with beneficial effects
on social behavior and BPSD in persons with FTD [73].
Finger et al. evaluated the safety and tolerability of three doses
of intranasal oxytocin administered twice daily for 1 week in a
phase 1 trial of 23 persons with bvFTD [74•]. There were
preliminary indications that oxytocin could improve apathy
outcomes on the NPI and FBI, which were included as sec-
ondary outcome measures, but they remain to be confirmed in
a larger sample with longer treatment.

A small (11 participants with AD) open-label trial evaluat-
ed the effect of tetrahydrocannabinol (THC; medical cannabis
oil) on BPSD as an add-on treatment for 4 weeks. Apathy
symptoms were improved at midpoint evaluation; but over
the 4-week period, the improvements were not statistically
significant. Both the overall NPI score and caregiver distress
were significantly lower at the end of the trial period [75].

Nonpharmacological Treatment

A review of nonpharmacological treatment of apathy in de-
mentia [76] concluded that apathy was improved by multi-
sensory stimulation, occupational therapy, social interaction
or pet therapy, creative activities, exercise, staff education, or
a combination of these. Many of these studies were small,

qualitative and/or tailored to specific patients, making it dif-
ficult to form general conclusions. In addition, it is possible
that a single intervention across a broad range of individuals
with dementia and apathy may not be sufficient to demon-
strate a clinically significant effect due to the importance of
individualizing treatment strategies [15, 77]. Further, the
long-term effect or sustainability of nonpharmacological in-
terventions remains unclear [76] and combination of phar-
macological and nonpharmacological interventions little
studied.

Implications and Future Directions

Despite the recent increase in research interest into apathy in
dementia, with a 20 % increase in apathy-specific dementia
studies over the last few years, the number of randomized
controlled trials specifically evaluating pharmacological treat-
ment is small and consequently the evidence limited (Table 3).
Earlier studies showed some benefit in apathy symptoms
using AChEIs or memantine [32], though these effects have
not been confirmed inmore recent studies. This review indicates
that evidence for other approaches, including melatonergic
antidepressants, stimulants, analgesics, oxytocin, or reduction
of antipsychotic medications, may be equally promising or at
the least, have potential treatment effects that remain to be
confirmed. SSRI antidepressants were confirmed as not

Table 3 Summary of pharmacological treatment effects for studies 2013–2016a

Medication # studies Effect on apathy Total # participants Dementia type

Improvement No improvement Inconclusive

Anti-dementia medications

Rivastigmine 5 0/5 4/5 1/5 527 AD and PDD

Galantamine 4 0/4 2/4 2/4 193 AD, non-specified dementia
and MCI

Donepezil 6 0/6 5/6 1/6 404 AD, FTD and LBD

Memantine 3 0/3 3/3 0/3 251 AD

Psychostimulants

Methylphenidate 1 0/1 0/1 1/1 23 AD

Caffeine 1 0/1 0/1 1/1 29 Non-specified dementia

Antidepressants 3 1/3 2/3 0/3 840 bvFTD, non-specified dementia
and aged care facility residents

Antipsychotics 3 0/3 2/3 1/3 160 Non-specified dementia

Other

Lavender 1 0/1 1/1 0/1 20 FTLD

Yokukansan 1 0/1 1/1 0/1 26 Non-specified dementia

Analgesia 1 0/1 0/1 1/1 350 Non-specified dementia

Oxytocin 1 0/1 0/1 1/1 23 bvFTD and sementic dementia

Cannabis 1 0/1 1/1 0/1 10 AD

a Excluding case reports
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beneficial or even deleterious. For antipsychotic reduction,
positive effects for apathy were found only in combination
with nonpharmacological approaches.

Apart from the shortcomings of study bias as outlined in
Table 2, other limitations should be heeded in reviewing these
findings. First, apathy was rarely the primary outcome in the
studies. Second, measurement of apathy was limited and there
were inconsistencies in the definition of apathy. Commonly, the
single-item NPI-apathy domain score was used to assess
change in apathy which does not allow for in-depth assess-
ment of the domains of apathy. Only one in four included
studies used an apathy-specific scale such as the AES or AS.
Novel technology-based approaches, such as video games, eye
trackers, or activity-monitoring devices, are currently under
development and show potential as objective research tools
for the measurement of apathy [15]. Third, the real-life impact
and effect size of treatment were often unclear. Fourth, con-
founding factors were not always controlled for. A clear exam-
ple is depression, which is also common in people living with
dementia and has overlapping features with apathy. Although
differential diagnosis can be challenging, it is critical in terms of
treatment and management, as commonly used SSRI antide-
pressants do not improve apathy, but in fact may even worsen it
[32, 58]. Other potential confounds are concurrent medications
and medical comorbidities that also affect motivation.
Antipsychotics, which are used in about a quarter to a third of
persons with dementia in residential care, are associated with
side effects of apathy, sedation, and fatigue [78]; many studies
reviewed did not report whether their concurrent use was con-
sidered. Similarly, polypharmacy is common among persons
with dementia and those living in residential aged care and
has been associated with apathy [79, 80]. There is strong evi-
dence for apathy following stroke [81], and it is also associated
with common comorbidities such as hypertension and diabetes
mellitus [82, 83].

Fifth and importantly, the clinical definition of apathy is
parsed into three different components: self-initiated, cognitive,
and emotional goal-directed behavior, and neuroanatomical in-
sights suggest that different mechanisms may underlie each
specific clinical aspect. It may, therefore, prove useful to ana-
lyze pharmacological effects on these aspects separately.
Studying efficacy at this level would require a much more
rigorous approach than those used in nearly all trials to date.
Sixth, the setting could play an important role in the interpre-
tation of trial findings. It may not be possible to generalize
findings from studies in residential aged care facilities, where
most studies to date have been performed, to hospital or com-
munity settings. Finally, the type and severity of dementia may
influence responsiveness to pharmacological treatment.
Similar research efforts are being undertaken for the treatment
of apathy in other contexts, such as after stroke, in schizo-
phrenia, or in dementia-free PD patients. Our mechanistic
understanding of the role of apathy in the respective disease

processes is currently too limited to make meaningful com-
parisons, but in the future it will be instructive to look at
overlaps in treatment strategies and disease-specific drug ef-
fects. As insight into neuropathology, neurochemistry, and
genetics of apathy improves, better patient stratification may
improve treatment development as well.

These limitations in trial design and apathy measurement
affect current study outcomes, with the majority yielding in-
conclusive results, for example due to effects that are incon-
sistent across time or across scales, even within the same
study. To maximize what we can learn from such trials, we
endorse recently published recommendations for a more rig-
orous approach in the evaluation of apathy treatments in de-
mentia [84••]. These include better documentation of the study
population, in terms of (i) neurological disease and/or demen-
tia type, (ii) baseline apathy diagnosis and apathy severity, and
(iii) the presence of confounding factors, including concurrent
medications and other behavioral or mood-related symptoms.
With regard to study outcomes, more attention should be
placed on clinically as well as statistically significant effect
sizes. Apathy-specific measurement scales, caregiver input,
and sufficient study duration to determine sustainability of
effects are required to detect meaningful improvements.

Conclusions

We conclude that convincing pharmacological strategies for
managing apathy are yet to be developed. Previously reported
benefits of AChEIs and memantine were not replicated in
recent studies. Antidepressants had mixed results with posi-
tive effects found only for agomelatine, while psychostimulants,
analgesics, and oxytocin have potential treatment effects that
require more substantive evidence. For some pharma-
cotherapies, including antipsychotic review, improvement of
apathywas found only in combinationwith nonpharmacological
approaches. Ultimately, the synergistic effect between
pharmacological and nonpharmacological approaches or a
stepped approach starting with psychosocial interventions may
prove to be effective in the treatment of apathy, as suggested by a
few studies discussed here [37•, 62]. The clinical use of phar-
macotherapies requires a more substantive evidence base.
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