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ABSTRACT
Objective: Lewy body dementia (LBD) is the second most common neurodegenerative dementia, 
and it causes earlier mortality and more morbidity than Alzheimer’s disease. Reviewing current evi-
dence on its pharmacological management is essential for developing evidence-based clinical guide-
lines, and for improving the quality of its clinical care. Hence, we systematically reviewed all studies 
that investigated the efficacy of any medication for managing various symptoms of LBD.
Method: we identified eligible studies by searching 15 databases comprehensively. we completed 
quality assessment, extracted relevant data, and performed GRADe assessment of available evidence. 
we conducted meta-analyses when appropriate (PROSPeRO:CRD42020182166).
Results: we screened 18,884 papers and included 135 studies. Our meta-analyses confirmed level-1 
evidence for Donepezil’s efficacy of managing cognitive symptoms of dementia with Lewy bodies 
(DLB) (SMD = 0.63; p < 0.001) and Parkinson’s Disease Dementia (PDD) (SMD = 0.43; p < 0.01), and man-
aging hallucinations in DLB (SMD=-0.52; p = 0.02). Rivastigmine and Memantine have level-2 evidence 
for managing cognitive and neuropsychiatric symptoms of DLB. Olanzapine and Yokukansan have 
similar evidence for managing DLB neuropsychiatric symptoms. Level-2 evidence support the efficacy 
of Rivastigmine and Galantamine for managing cognitive and neuropsychiatric symptoms of PDD.
Conclusion: we list evidence-based recommendations for the pharmacological management of DLB 
and PDD, and propose specific clinical guidelines for improving their clinical management.

Introduction

Lewy body dementias (LBD) are the second most common 
neurodegenerative dementia after Alzheimer’s disease (AD) 
(walker et al., 2015). LBD include Dementia with Lewy bodies 
(DLB) and Parkinson’s disease (PD) dementia (PDD). LBD war-
rant more attention because of their more severe effect on 
cognition, behaviour, sleep, and mobility (McKeith et al., 2017), 
and earlier institutionalisation, higher costs, earlier mortality 
and poorer quality-of-life (QoL) than AD (Black & Almeida, 2004; 
Bostrom et al., 2007; etters et al., 2008; Murman et al., 2003; 
williams et  al., 2006). Despite the enormous public health 
importance of LBD (wortmann, 2012), they remain relatively 
under-researched. various medications are used for managing 
cognitive, neuropsychiatric, and motor symptoms of LBD with-
out any specific clinical guidelines guiding their use.

Systematically reviewing all studies that have investigated 
various pharmacological interventions for managing LBD is 
essential for developing evidence-based clinical guidelines. 
Such a comprehensive systematic review, specific to LBD, is not 
available. A prior systematic review included studies that inves-
tigated PD without dementia and people with mild cognitive 
impairment, and it summarised evidence from only 44 studies 
(Stinton et al., 2015). it supported the efficacy of Donepezil for 
managing cognitive symptoms of DLB and neuropsychiatric 
symptoms of PDD, and of Rivastigmine for managing PDD cog-
nitive and neuropsychiatric symptoms. Adequate evidence 
supporting the use of other medications for DLB and PDD were 
not available then. A meta-analysis including only 10 clinical 
trials that investigated acetylcholinesterase inhibitors (AChi) 

and Memantine for managing people with PD without demen-
tia, DLB, and PDD was published in 2015 (wang et al., 2015). 
Another meta-analysis including 17 studies that investigated 
AChi, and a meta-analysis including seven studies that inves-
tigated Memantine in Lewy body disorders (LBD and PD with-
out dementia) were published in 2015 (Matsunaga et al., 2015a, 
2015b). These four reviews were not specific to LBD. Similarly, 
a recent meta-analysis including only 15 studies that investi-
gated AChi and Memantine in Lewy body disorders did not 
include people with LBD exclusively (Meng et al., 2019). More 
than 30 relevant studies, including those that presented 
high-quality research evidence specific to LBD, have been pub-
lished since 2015 (Fernandez, 2019; Hershey & Coleman-
Jackson, 2019; Murata et al., 2018; Svenningsson et al., 2020; 
Zhang et al., 2019). Moreover, the revised consensus diagnostic 
criteria for DLB, published in 2017, has changed its clinical defi-
nition (McKeith et al., 2017).

we have published a systematic review of studies investi-
gating the efficacy of non-pharmacological interventions for 
LBD (Morrin et  al., 2018). High quality evidence supporting 
routine clinical use of any non-pharmacological intervention 
for LBD is lacking (Connors et al., 2018; Morrin et al., 2018). Lack 
of evidence-based non-pharmacological interventions 
increases the reliance on pharmacological interventions in 
clinical settings. There is an urgent need for a comprehensive 
systematic review that will facilitate developing specific evi-
dence-based clinical management guidelines and formulating 
future research directives for DLB and PDD. Hence, we aimed 
to systematically review all studies that have investigated the 
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efficacy of various pharmacological interventions for managing 
people with LBD exclusively.

Methods

Study design: Our systematic review protocol has been regis-
tered in the international prospective register of systematic 
reviews (PROSPeRO: CRD42020182166; https://www.crd.york.
ac.uk/prospero/display_record.php?iD=CRD42020182166).

Eligibility criteria: Primary research studies were included 
if i) Participants had clinical diagnoses of DLB or PDD; ii) Study 
investigated the efficacy of at least one pharmacological inter-
vention; iii) At least one of the primary or secondary study out-
comes was changes in cognition, motor symptoms, activities 
of daily living (ADL), neuropsychiatric symptoms, QoL, hospi-
talisation, institutionalisation, mortality, carers’ burden or treat-
ment-related adverse effects. Our exclusion criteria were, i) 
Study investigating only people with PD without dementia; ii) 
Study did not report LBD data separately; iii) Opinion papers or 
reviews; iv) not published in english. we did not exclude any 
study because of its control group or lack of it.

Search strategy: we identified eligible studies by searching 
the following 15 databases comprehensively, Allied and 
Complementary Medicine Database (since 1985), Applied Social 
Sciences index and Abstracts (since 1987), ClinicalTrials.gov, 
Cochrane Central Register of Controlled Trials, Cochrane 
Database of Systematic Reviews, Cochrane Dementia and 
Cognitive improvement Group Specialised Register, Cumulative 
index to Nursing and Allied Health Literature (since 1937), 
eMBASe (since 1974), educational Resources information Center 
(since 1966), Health Technology Assessment Database (until 
2018), MeDLiNe/PubMed (since 1946), Open Grey, PROSPeRO 
(since 2011), PsyciNFO (since 1806), and Scopus (since 1970).

The search strategy comprised of population and interven-
tion terms. Population terms were (Parkinson* AND dementia) 
OR (Lewy AND dementia). intervention search terms were 
(Cholinesterase AND inhibitor*) OR Donepezil OR Rivastigmine 
OR Galantamine OR Memantine OR Antipsychotic* OR Levodopa 
OR Antidepressant* OR Modafinil OR Piracetam OR Amantadine 
OR Rotigotine OR Selegiline OR Clozapine OR Olanzapine OR 
Quetiapine OR Risperidone OR Aripiprazole OR Citalopram OR 
Sertraline OR Trazadone OR Duloxetine OR Mirtazapine OR SSRi 
OR SNRi OR (reuptake AND inhibitor) OR Haloperidol OR 
Clonazepam OR Ramelteon OR Lorazepam OR Diazepam OR 
Gabapentin OR Pregabalin OR Zonisamide OR Herbal* OR 
valproate OR (Dopamine AND antagonist). All articles published 
before 1st July 2020 were considered. Backward citation analyses 
enhanced comprehensiveness.

Study selection: All identified abstracts were assessed for their 
eligibility. Full texts were sought for all potentially eligible abstracts. 
when full texts were not available, we contacted the correspond-
ing author(s) by email. when the corresponding author(s) did not 
respond within 14 days, those abstracts were excluded. Later, full 
texts were assessed for their eligibility by a three-member review 
team. Any discrepancies were resolved through discussion with 
the involvement of an additional reviewer.

Data extraction: we extracted the following data, i) Study 
characteristics: study design, methods, study groups and sam-
ple sizes in each study group; ii) Participant characteristics: clin-
ical diagnoses and mean age; iii) investigated intervention, 
dosage, and follow-up duration; iv) Outcome measures; v) 
Results: study findings, attrition, baseline and follow-up data of 

relevant outcome measures, adverse effects, statistical meth-
ods, mean differences and standard errors of relevant outcome 
measures, and effect sizes; vi) Reported conclusions.

Quality assessment: we completed quality assessment 
using the Quality Assessment Tool for Quantitative Studies 
(Thomas et al., 2004). Quality of eligible case reports and case 
series were assessed using the CARe checklist (Gagnier et al., 
2013). Quality concerns were highlighted, and we did not 
exclude any eligible study because of its quality.

Data synthesis: Narrative synthesis was carried out using 
extracted data. we synthesised data by grouping them accord-
ing to their LBD subtype (DLB or PDD), symptom clusters, and 
pharmacological interventions. we established hierarchies of 
evidence using the Oxford Centre for evidence-Based Medicine 
(OCeBM) levels of evidence version-2.1 (OCeBM-Levels-of-
evidence-working-Group, 2011). Clinical practice recommen-
dations were made on the basis of available evidence and the 
Grading of Recommendations, Assessment, Development and 
evaluations (GRADe) framework (Guyatt et al., 2008). when three 
or more studies have investigated the efficacy of an intervention 
towards a specific outcome variable, meta-analyses were con-
ducted using the STATA 16.1 software and its “metan” command 
(StataCorp, 2019). we assessed the degree of heterogeneity 
using Higgin’s i2. we employed either random-effects or fixed-ef-
fects meta-analyses.  Standardised mean differences (SMD) were 
used to synthesise continuous data.

Results

Figure 1 presents the study selection process. A supplementary 
online material lists all 135 included studies. Supplementary 
Table 1 summarises the characteristics of all Randomised 
Controlled Trials (RCTs) that investigated pharmacological inter-
vention(s) for managing LBD. Supplementary Tables 2–5 present 
our quality assessment findings.

Dementia with Lewy bodies

Tables 1 and 2 present the OCeBM levels of evidence and GRADe 
certainty ratings (Guyatt et al., 2008) of various pharmacological 
interventions for managing DLB and PDD, respectively.

Cognitive symptoms
Donepezil: Twenty studies including three RCTs (Beversdorf et al., 
2004; ikeda et  al., 2015; Mori et  al., 2012) have investigated 
Donepezil for managing DLB cognitive symptoms. 17 studies 
including two longitudinal studies with 12 months follow-up (ikeda 
et al., 2013; Mori et al., 2015) reported Donepezil leading to signif-
icant improvements. Our fixed-effects meta-analysis (Figure 2A) 
confirmed the efficacy of Donepezil (SMD = 0.63;95%Ci = 0.42-0.83; 
p < 0.001). Dose-specific meta-analyses confirmed that low-doses 
(3-5mg/day; Figure 2B) (SMD = 0.64;95%Ci = 0.12-1.16; p = 0.02) and 
routine clinical dose of Donepezil (10 mg/day; Figure 2C) 
(SMD = 0.64;95%Ci = 0.33-0.96; p < 0.001) improve cognitive symp-
toms of DLB significantly.

Rivastigmine: Six studies including a RCT (McKeith et  al., 
2000) have investigated Rivastigmine. Four studies have 
reported significant improvements. A case report documented 
that increasing oral Rivastigmine dose up to 22.5 mg/day led to 
sustained benefits over four years without any safety concerns 
(Nour et al., 2016).

https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020182166
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020182166
https://doi.org/10.1080/13607863.2022.2032601
https://doi.org/10.1080/13607863.2022.2032601
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Galantamine: Two non-randomised trials and three case 
reports have investigated Galantamine. An interim analysis 
reported significant improvement in cognitive symptoms 
(edwards et al., 2004), and this effect was not sustained after 
24 weeks (edwards et al., 2007).

Memantine: Two RCTs have investigated Memantine, and 
both reported significant improvements after 24 weeks 
(Aarsland et al., 2009; wesnes et al., 2015).

Neuropsychiatric symptoms
Donepezil: Twenty studies including two RCTs (ikeda et al., 2015; 
Mori et al., 2012) have investigated Donepezil. eleven studies 

reported significant improvements. One non-randomised trial 
(Minett et al., 2003) and a case report (Bhanji & Gauthier, 2005) 
have reported worsening of neuropsychiatric symptoms, while 
withdrawing Donepezil. Most studies measured the changes in 
neuropsychiatric symptoms using the Neuropsychiatric 
inventory (NPi). Our random-effects meta-analysis confirmed 
the efficacy (SMD=-0.52;95%Ci=-0.95–0.09; p = 0.02) of 
Donepezil for reducing hallucinations and cognitive fluctua-
tions (NPi-2) (Figure 3A). However, further meta-analyses (Figure 
3B–D) showed that evidence supporting Donepezil for improv-
ing overall neuropsychiatric symptoms (NPi-10 scores) was not 
significant (SMD=-0.14;95%Ci=-0.34–0.07; p = 0.19). Moreover, 

Figure 1. the Preferred Reporting items for Systematic Reviews and Meta-Analyses (PRiSMA) flow chart.
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three studies including 12 months follow-up did not support 
long-term efficacy of Donepezil (ikeda et al., 2013; Mori et al., 
2015; Tanaka & Kita, 2005).

Rivastigmine: Five studies including an RCT (McKeith et al., 
2000) investigated Rivastigmine, and they reported significant 

improvements in NPi scores that were sustained up to 26 weeks. 
However, one longitudinal study with 96 weeks follow-up did 
not find significant improvement in NPi scores after 24 weeks 
(Grace et al., 2001).

Memantine: A RCT reported significant (p = 0.04) improve-
ments in NPi scores after 24 weeks (emre et al., 2010). Another 
RCT reported statistically not significant improvements 
(Aarsland et  al., 2009). One case report has reported severe 
worsening of hallucinations following Memantine discontinu-
ation, and substantial improvement after reinstating Memantine 
(Mathys et al., 2013). However, three case reports (Alisky, 2007; 
Menendez-Gonzalez et  al., 2005; Ridha et  al., 2005) have 
reported worsening of neuropsychiatric symptoms, especially 
visual hallucinations, with Memantine. Besides, another RCT 
has reported significant improvement in ReM sleep behaviour 
disorder (RBD) with Memantine (Larsson et al., 2010).

Modafinil/Armodafinil: A non-randomised single-arm 
study reported significant improvements in sleepiness and 
neuropsychiatric symptoms in people with DLB and hypersom-
nia (Lapid et al., 2017). A case series reported improvements in 
global mental status, measured by the Clinical Global impression 
scale (varanese et al., 2013). However, worsening of psychosis 
and agitation in DLB (N = 2) with Modafinil has been reported 
(Prado et al., 2012).

Clozapine: Only four case reports provide evidence for 
Clozapine. Two case reports reported favourable outcomes 
(Chacko et al., 1993), and one of them reported virtual remission 
in agitation and marked reduction in hallucinations (Bhamra 
et al., 2018). However, worsening of confusion and other neu-
ropsychiatric symptoms have been reported in DLB (N = 2) fol-
lowing Clozapine treatment (Burke et  al., 1998). Severe 
neuroleptic sensitivity and coma following a single Clozapine 
dose have been reported (Sadek & Rockwood, 2003).

Quetiapine: A case series and two case reports (N = 8) have 
supported the efficacy of Quetiapine (Rice et al., 2013; Takahashi 
et  al., 2003; Terao et  al., 2003). However, severe neuroleptic 
malignant syndrome (NMS) have been reported in two people 
with DLB following Quetiapine treatment (Kobayashi et  al., 
2017; Shea & Chu, 2016).

Risperidone: A 12-week long RCT reported substantial wors-
ening of NPi scores and significantly more frequent adverse 
events in DLB following Risperidone treatment (Culo et  al., 
2010). Five case reports added evidence for worsening of neu-
ropsychiatric symptoms with Risperidone and they reported 
severe adverse events including torticollis, rigidity, and NMS 
(Boothby, 1996; McKeith et al., 1995; Sechi et al., 2000). There is 
level-2 evidence for the harmful effects of Risperidone in DLB.

Olanzapine: A post-hoc analysis of people with DLB (n = 29), 
included in a larger double-blind RCT of Olanzapine for treating 
psychosis in dementias, showed significant improvements in 
delusions and hallucinations of people with DLB, who received 
5-10mg/day of Olanzapine. The study reported that Olanzapine 
could reduce psychosis in DLB without worsening Parkinsonian 
symptoms (Cummings et  al., 2002). A longitudinal study fol-
lowed four people with DLB, treated with Olanzapine for 
24 months, and reported significant improvements in overall 
NPi scores, delusions, hallucinations, agitation and depression 
(Moretti et al., 2003). Both studies reported that Olanzapine was 
well-tolerated in DLB. However, a case series including eight 
people with DLB reported substantial improvements in only 
two people (walker et al., 1999). Only five of them could tolerate 
Olanzapine (2.5-7.5 mg/day). Reported adverse effects included 
somnolence, disorientation, and postural instability.

Table 1. levels of evidence and gRADe certainty ratings of pharmacological 
interventions for people with dementia with lewy bodies.

Outcome Medication
level of 

evidence
gRADe certainty 

ratings

Cognitive symptoms Donepezil 1 High
Rivastigmine 2 High
Memantine 2 High
galantamine 4 low

neuropsychiatric symptoms Donepezil* 1 Moderate
Rivastigmine 2 Moderate
Yokukansan 2 Moderate
Memantine 2 low
Olanzapine 2 low
Aripiprazole 4 low
Quetiapine 4 Very low
Clozapine 4 Very low
Paroxetine 4 Very low

ReM Sleep Behaviour Disorder Memantine 2 Moderate
Ramelteon 4 low
Clonazepam 4 Very low

Motor symptoms Zonisamide 2 High
levodopa 3 Moderate

Restless leg syndrome gabapentin 4 low
excessive daytime sedation Armodafinil 4 low
Mortality Memantine 2 low

Donepezil 4 low
*Hallucinations and cognitive fluctuations only; ReM = Rapid eye Movement; 

levels of evidence: 1= Systematic review of randomised trials, 2= Randomised 
trial or observational study with dramatic effect, 3= non-randomised con-
trolled cohort/follow-up study, 4 = Case-series, case-control studies, or histori-
cally controlled studies, 5= Mechanism based reasoning; grade of certainty: 
High = the true effect is similar to the estimated effect, Moderate = the true 
effect is probably close to the estimated effect; low = the true effect may be 
markedly different from the estimated effect; Very low = the true effect is prob-
ably markedly different from the estimated effect.

Table 2. levels of evidence and gRADe certainty ratings of pharmacological 
interventions for people with Parkinson’s disease dementia.

Outcome Medication
level of 

evidence
gRADe 

certainty ratings

Cognitive symptoms Donepezil 1 High
Rivastigmine 2 High
galantamine 2 Moderate
Donepezil & 

Di-Huang-Yi-
Zhi

2 Moderate

Memantine 3 Moderate
neuropsychiatric symptoms Rivastigmine 2 High

galantamine 2 Moderate
Donepezil 3 low
Memantine 3 low
Clozapine 4 low
Risperidone 4 low
Quetiapine 4 low
Yokukansan 4 low
Olanzapine 4 Very low

Depressive symptoms Duloxetine 2 Moderate
Sarcosine 2 low

ReM Sleep Behaviour 
Disorder

Memantine 2 Moderate

Motor symptoms iRl752 2 low
levodopa 3 Moderate
Amantadine 4 low
Rotigotine 4 low
Zonisamide 4 Very low

ReM = Rapid eye Movement; levels of evidence: 1= Systematic review of ran-
domised trials, 2= Randomised trial or observational study with dramatic 
effect, 3= non-randomised controlled cohort/follow-up study, 4 = Case-series, 
case-control studies, or historically controlled studies, 5= Mechanism based 
reasoning; grade of Certainty: High = the true effect is similar to the estimated 
effect, Moderate = the true effect is probably close to the estimated effect; 
low = the true effect may be markedly different from the estimated effect; Very 
low = the true effect is probably markedly different from the estimated effect.
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Aripiprazole: A 10-week long open-label trial (N = 11) and a 
case report reported significant improvements in NPi scores 
and indicated that Aripiprazole was well tolerated in DLB (Lee 
& Shen, 2017; Sugawara Kikuchi & Shimizu, 2019).

Dopamine antagonists: A case series presented the efficacy 
and safety of Thioridazine, Haloperidol, Trifluoperazine, 
Flupentixol decanoate, Sulpiride, and Promazine in DLB (N = 20). 
it did not find clinical benefits, and reported severe neuroleptic 
sensitivity including three fatal outcomes (McKeith et al., 1992).

Herbal medicines (Yokukansan/Feru-guard): A single-blind 
RCT reported that Asian traditional medicine Yokukansan 
(Yi-Gan San;TJ-54) led to significant improvements in NPi scores 
in people with dementia including DLB (iwasaki et al., 2005). A 
multi-centre cross-over open-label RCT reported significant 
improvements in NPi scores in DLB, treated with Yokukansan 
(Mizukami et  al., 2009). A multi-centre case series (N = 63) 
reported that Yokukansan led to significant improvements in 
neuropsychiatric symptoms without worsening Parkinsonian 
symptoms (iwasaki et  al., 2012) in DLB. Another case report 
added evidence for the efficacy and safety of Yokukansan for 
managing psychosis in DLB (Shinno et al., 2007). Besides, an 
open-label trial (N = 10) supported the efficacy and safety of 
another herbal medicine, Feru-guard, for managing DLB neu-
ropsychiatric symptoms (Kimura et al., 2011).

Ramelteon: A case series (N = 4) reported substantial 
improvements in visual hallucinations and RBD in DLB (Kasanuki 
et al., 2013).

Clonazepam: Clinically significant improvements in RBD in 
two people with DLB have been reported (Massironi et al., 2003).

Antidepressants: A RCT found that Citalopram led to sub-
stantial worsening of NPi scores in DLB, and that 71.4% of peo-
ple who received Citalopram discontinued the study (Culo et al., 
2010). Clinically significant reductions in visual hallucinations 
in two people with DLB, treated with Paroxetine, have been 
reported (Tanaka & Kita, 2005). Other antidepressant medica-
tions have not been investigated in DLB.

Motor symptoms
Anticonvulsants: Zonisamide significantly (p = 0.003) improved 
motor symptoms, measured by the Unified Parkinson’s Disease 
Rating Scale (UPDRS-iii), without worsening cognitive and neu-
ropsychiatric symptoms in DLB (Murata et  al., 2018). A case 
series (N = 3) and a case report have corroborated these findings 
(Odawara et al., 2010; Sato et al., 2010). Furthermore, successful 
management of restless leg syndrome by Gabapentin in a per-
son with DLB has been reported (Fujishiro, 2014). No evidence 
supports the use of other anticonvulsant medications including 
valproate in DLB.

Antiparkinsonian medications: Seven non-randomised tri-
als and a case report reported beneficial effects of Levodopa 
on motor symptoms of at least one third of people with DLB 
and the risk of Levodopa worsening DLB neuropsychiatric 
symptoms (Bonelli et al., 2004; Fujishiro et al., 2013; Goldman 

Figure 2. Meta-analyses of studies that have investigated the efficacy of Donepezil for managing cognitive symptoms in people with dementia with lewy bodies. 
2-A: Fixed-effects meta-analysis of studies that have investigated the efficacy of Donepezil (3-10mg/day) for managing cognitive symptoms in people with dementia 
with lewy bodies (DlB); 2-B: Random-effects meta-analysis of studies that have investigated the efficacy of 3-5mg/day doses of Donepezil for managing cognitive 
symptoms in people with DlB; 2-C: Fixed-effects meta-analysis of studies that have investigated the efficacy of 10mg/day dose of Donepezil for managing cognitive 
symptoms in people with DlB.
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et al., 2008; Molloy et al., 2005, 2006; Onofrj et al., 2013). Two 
longitudinal Levodopa studies reported less improvements in 
motor symptoms in DLB, compared to PD (Lucetti et al., 2010; 
Molloy et al., 2009).

Mortality
A retrospective chart review reported that Donepezil signifi-
cantly improved life expectancy of people with DLB by 2.8 years 
(Meguro et al., 2018). A 36-months long open-label study fol-
lowing an RCT (Aarsland et al., 2009) found that early treatment 
with Memantine led to significantly longer survival in DLB 
(Stubendorff et al., 2014).

Parkinson’s disease dementia

Cognitive symptoms
Donepezil: Nine studies including three RCTs (Dubois et al., 2012; 
Leroi et al., 2004; Ravina et al., 2005) have investigated Donepezil 
for managing cognitive symptoms of PDD. eight studies includ-
ing a longitudinal study with 52 weeks follow-up (Dubois, 2004) 
reported significant improvements. Our fixed-effects meta-anal-
ysis (Figure 4A) confirmed the efficacy of Donepezil (5-10mg/
day) (SMD = 0.43;95%Ci = 0.28-0.57; p < 0.01).

Rivastigmine: Nine studies including a RCT (emre et  al., 
2004) and its extension study (Poewe et al., 2006) have investi-
gated rivastigmine. Six studies have reported significant 

improvements. Long-term Rivastigmine treatment was well 
tolerated, and its benefits on cognitive symptoms were sus-
tained up to 48 weeks (Poewe et al., 2006).

Galantamine: An open-label RCT (Litvinenko et  al., 2008) 
and an uncontrolled trial (Aarsland et al., 2003) found significant 
improvements in MMSe scores, and the benefits were sustained 
up to 24 weeks follow-up.

Memantine: Four studies among the eight studies that have 
investigated Memantine reported significant improvements 
after 16-24 weeks. Two studies that included 52 weeks 
(Litvinenko et al., 2010) and 18 months (Jeong et al., 2016) fol-
low-up did not show significant differences. we combined the 
results of two non-RCTs (Levin et  al., 2009; Litvinenko et  al., 
2010) and the only RCT (Leroi et al., 2009), which used MMSe, 
by random-effects meta-analysis (Figure 4B). Overall effects of 
Memantine on PDD cognitive symptoms was not significant 
(SMD = 0.68;95%Ci=-0.63-1.98; p = 0.31).

Piracetam: One RCT did not find significant difference in 
cognitive symptoms after 24 weeks (Sano et al., 1990).

Selegiline: A non-randomised trial (N = 4) did not report sig-
nificant difference in PDD cognitive symptoms (Portin & 
Rinne, 1983).

Neuropsychiatric symptoms
Donepezil: A RCT measuring neuropsychiatric symptoms by 
the Brief Psychiatric Rating Scale (BPRS) did not find significant 
difference (Ravina et al., 2005). we combined the results of both 

Figure 3. Meta-analyses of studies that have investigated the efficacy of Donepezil for managing neuropsychiatric symptoms in people with dementia with lewy 
bodies. 3-A: Random-effects meta-analysis of studies that have investigated the efficacy of Donepezil (3-10mg/day) for reducing hallucinations and cognitive fluctu-
ations, measured by the neuropsychiatric inventory (nPi) two-item subscore (nPi-2), in people with dementia with lewy bodies (DlB); 3-B: Fixed-effects meta-anal-
ysis of studies that have investigated the efficacy of Donepezil (3-10mg/day) for reducing overall neuropsychiatric symptoms, measured by nPi-10 score, in people 
with DlB; 3-C: Fixed-effects meta-analysis of studies that have investigated the efficacy of 3-5mg/day doses of Donepezil for reducing neuropsychiatric symptoms, 
measured by nPi-10 score, in people with DlB; 3-D: Fixed-effects meta-analysis of studies that have investigated the efficacy of 10mg/day dose of Donepezil for 
reducing neuropsychiatric symptoms, measured by nPi-10 score, in people with DlB.
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RCTs (Dubois et al., 2012; Leroi et al., 2004), which used the NPi, 
by fixed-effects meta-analyses (Figure 4C), and confirmed that 
Donepezil did not improve neuropsychiatric symptoms signifi-
cantly (SMD=-0.12;95%Ci=-0.27-0.03; p = 0.11). However, a non-
RCT (Thomas et  al., 2005) and a single-arm open-label trial 
(ishikawa et al., 2014) reported clinically significant improve-
ments in NPi scores.

Rivastigmine: Six out of eight studies that have investigated 
Rivastigmine including the only RCT (emre et al., 2004) and its 
extension study (Poewe et al., 2006) have reported significant 
improvements in NPi scores.

Galantamine: A RCT reported significant improvements in 
NPi hallucinations, anxiety, sleep disturbance, and apathy scores 
(Litvinenko et al., 2008). An uncontrolled trial (Aarsland et al., 
2003) reported clinically significant improvements in seven 
people with PDD.

Memantine: Three RCTs did not find significant improve-
ments (Aarsland et al., 2009; emre et al., 2010; Leroi et al., 2009). 
One non-RCT reported significant improvements (Litvinenko 
et al., 2010). Two non-RCTs (Jeong et al., 2016; Levin et al., 2009) 
did not find significant improvements. we combined the results 
of two non-RCTs and an RCT, which used NPi, by random-effects 
meta-analysis (Figure 4D). we did not include the RCT (Aarsland 
et al., 2009) that recruited mixed group of PDD and DLB in this 
meta-analysis. Our meta-analysis confirmed that Memantine did 
not improve neuropsychiatric symptoms significantly (SMD=-
0.54;95%Ci=-1.35-0.27; p = 0.19). Moreover, another RCT 
reported significant improvement in RBD of PDD with 
Memantine (Larsson et al., 2010).

Risperidone: A case series (N = 9) reported significant 
improvements in the BPRS and the Cohen-Mansfield Agitation 
inventory scores with Risperidone (workman et  al., 1997). 
People with PDD reportedly tolerated Risperidone well.

Quetiapine: An open-label study (Prohorov et al., 2006) did 
not find significant improvements in BPRS scores. A retrospec-
tive chart review (Reddy et al., 2002) reported that 90% (18/20) 
of people with PDD experienced clinically significant improve-
ments in psychotic symptoms with Quetiapine, and only 25% 
experienced worsening of their motor symptoms. A small RCT 
that investigated Quetiapine in a group of people with DLB, 
PDD and AD with Parkinsonian symptoms did not report the 
data on LBD separately (Kurlan et  al., 2007), so it was not 
included in this review. That RCT did not find significant differ-
ences in NPi scores.

Olanzapine: A longitudinal study that included three people 
with PDD reported significant improvements after 24 months 
(Moretti et al., 2003). An open-label trial (N = 6) (Marsh et al., 
2001) did not find improvement in psychotic symptoms, and it 
reported that four participants discontinued the trial early 
because of adverse effects.

Clozapine: A retrospective chart review (N = 8) (Lee et  al., 
2007) is the only available evidence supporting the use of 
Clozapine in PDD. it has reported clinically significant improve-
ments in agitation.

Herbal medicines: A double-blind RCT that investigated the 
efficacy of combined treatment with Donepezil and Di-Huang-
Yi-Zhi (n = 60) (Gu et al., 2015) reported that the combined treat-
ment led to significant improvements in cognition and ADL. 

Figure 4. Meta-analyses of studies that have investigated the efficacy of Donepezil or Memantine for managing cognitive or neuropsychiatric symptoms in people 
with Parkinson’s Disease Dementia. 4-A: Fixed-effects meta-analysis of studies that have investigated the efficacy of Donepezil for managing cognitive symptoms in 
people with Parkinson’s Disease Dementia (PDD); 4-B: Fixed-effects meta-analysis of studies that have investigated the efficacy of Memantine for managing cognitive 
symptoms in people with PDD; 4-C: Random-effects meta-analysis of studies that have investigated the efficacy of Donepezil for reducing neuropsychiatric symp-
toms in people with PDD; 4-D: Random-effects meta-analysis studies that have investigated the efficacy of Memantine for reducing neuropsychiatric symptoms in 
people with PDD.
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Another RCT that evaluated a “cocktail therapy” (Donepezil, 
Dl-3n-butylphthalide, Oxiracetam, and Ginkgo biloba) (N = 60) 
reported significant improvements in cognition and behaviours 
(Zhang et al., 2019). A single-arm trial (Kawanabe et al., 2010) 
(N = 7) investigating Yokukansan reported significant improve-
ments in NPi scores.

Modafinil/Armodafinil: A case series (varanese et al., 2013) 
reported variable improvements in global mental status in four 
people with PDD.

Sarcosine: A RCT found that Sarcosine led to significant but 
transient improvements in depressive symptoms, measured by 
the Hamilton Depression Rating Scale (HDRS), at week two, and 
in NPi scores at week four without worsening motor and cog-
nitive symptoms. These improvements were not sustained at 
eight weeks (Tsai et al., 2014).

Antidepressants: A single-blind three-arm RCT (N = 23) 
investigated Duloxetine, escitalopram and Trazodone in PDD 
(vasile et  al., 2010). All three antidepressants significantly 
improved depressive symptoms, compared to baseline scores. 
Duloxetine was significantly (p < 0.01) more effective than 
escitalopram and Trazodone in reducing depressive symptoms 
after eight weeks.

Motor symptoms
Memantine: Six studies including three RCTs (Aarsland et al., 
2009; emre et al., 2010; Leroi et al., 2009) did not find significant 
improvements. Our fixed-effects meta-analysis (Supplementary 
Figure 3) confirmed that Memantine did not improve motor 
symptoms significantly (SMD=-0.09;95%Ci =-0.36-0.18; p = 0.52).

Levodopa: A double-blind RCT (N = 11) and four non-ran-
domised trials have investigated Levodopa for managing motor 
symptoms. The experimental group undergoing Levodopa 
withdrawal and the control group continuing Levodopa in the 
RCT (Tse et al., 2008) did not differ significantly on their motor 
symptoms. Their findings supported withdrawing Levodopa in 
people with advanced PDD for reducing medication-related 
adverse effects and for improving health-related QoL. Three 
non-randomised trials have reported significant improvements 
in motor symptoms (Bonelli et al., 2004; Molloy et al., 2005, 2006).

Rotigotine: A case series (N = 9) reported clinically significant 
improvements in motor symptoms with Rotigotine transdermal 
patch (Strothjohann & Fuchs, 2011). Slight improvement in 
motor symptoms without worsening cognitive and neuropsy-
chiatric symptoms of two people with PDD have been reported. 
Rotigotine transdermal patches could reduce anxiety associated 
with Levodopa wearing off in PDD (Fanciulli et al., 2013).

Amantadine: A non-randomised trial (N = 10) reported sig-
nificant improvements in cognitive and motor symptoms of 
PDD after six months (Yablonskaya et al., 2011).

SYN120: A RCT (N = 82) that investigated SYN120, an antag-
onist of 5-HT6 and 5-HT2A receptors, did not find significant 
improvements in cognition, and it found significant worsening 
of motor symptoms and visual hallucinations in PDD 
(Fernandez, 2019).

IRL752: iRL752 is a selective enhancer of cortical dopamine, 
acetylcholine and norepinephrine. A phase-2a double-blind 
RCT reported significant improvements in UPDRS scores with 
iRL752 (Svenningsson et al., 2020).

Anticonvulsants: A case report with one-year follow-up pre-
sented clinically significant improvements in motor symptoms, 
behaviours, mood and ADL of a man with PDD (Tombini 
et al., 2013).

QoL and caregiver burden
A 22-week-long double-blind RCT (N = 25) found that 
Memantine significantly improved goal attainment and signifi-
cantly reduced caregivers’ burden. QoL did not differ signifi-
cantly (Leroi et al., 2014). A secondary analysis (Larsson et al., 
2011) of another RCT (Aarsland et  al., 2009) reported that 
Memantine significantly (p = 0.01) improved caregiver-rated 
QoL of people with DLB and PDD.

Discussion

This is the first comprehensive systematic review that sum-
marised the efficacy of pharmacological interventions for man-
aging all clinical symptoms of DLB and PDD exclusively. we have 
summarised evidence from 135 studies, and have presented 
the up-to-date evidence for the pharmacological management 
of DLB and PDD separately. Strengths include comprehensive 
searches of 15 databases including grey literature, rigorous 
quality assessment, and GRADe assessment of current evidence. 
Limitations include excluding non-english studies, and studies 
that included people with LBD but did not report their data 
separately. Current evidence for the pharmacological manage-
ment of LBD is relatively weaker than those of AD and PD. Small 
sample sizes, and lack of appropriate controls, blinding, and 
attention to confounding variables were common limitations 
of included studies. Only seven DLB studies and five PDD studies 
had follow-up longer than a year, so evidence for the long-term 
efficacy and safety of pharmacological interventions for LBD is 
limited. There were few studies employing clinically important 
outcome measures such as QoL, ADL and time to nursing home 
admissions. Moreover, DLB clinical diagnostic criteria is still 
evolving (McKeith et al., 2017), and this should be considered 
while interpreting evidence from older studies.

Our meta-analyses confirmed the efficacy of Donepezil for 
managing cognition in DLB, and added new evidence for the effi-
cacy of low-dose (3-5mg/day) Donepezil regime. People with DLB, 
who cannot tolerate 10 mg/day of Donepezil, are likely to benefit 
by staying on low doses. Moreover, prior meta-analysis (Stinton 
et al., 2015) reported that Donepezil did not improve DLB neuro-
psychiatric symptoms significantly. we confirmed this finding for 
total NPi scores, but found level-1 evidence for Donepezil improv-
ing hallucinations and cognitive fluctuations in DLB. There are 
level-2 evidence supporting the efficacy of Rivastigmine for man-
aging cognitive and neuropsychiatric symptoms, Memantine for 
managing cognitive, neuropsychiatric, RBD and mortality, 
Olanzapine and Yokukansan for managing neuropsychiatric 
symptoms, and Zonisamide for managing motor symptoms of 
DLB. Yokukansan has stronger evidence supporting its efficacy 
than any antipsychotic or antidepressant medication for manag-
ing DLB neuropsychiatric symptoms, and it is used in only a few 
Asian countries. Severe neuroleptic sensitivity including NMS have 
been reported in people with DLB, treated with first-generation 
antipsychotics, Risperidone, Quetiapine and Clozapine, and safety 
data available for other antipsychotics are sparse.

Our findings supported the efficacy of Donepezil for man-
aging PDD cognitive symptoms. There are level-2 evidence 
supporting Rivastigmine and Galantamine for managing cog-
nitive and neuropsychiatric symptoms, Memantine for manag-
ing RBD, Duloxetine for managing depressive symptoms, and 
iRL752 for managing motor symptoms of PDD. Although 
Clozapine is widely used in clinical settings for managing psy-
chosis in PD without dementia (Seppi et al., 2019; Taylor et al., 

https://doi.org/10.1080/13607863.2022.2032601
https://doi.org/10.1080/13607863.2022.2032601
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2021), there is very limited evidence supporting its use in PDD. 
Considering the weak evidence supporting other interventions, 
further research is warranted for investigating the efficacy and 
safety of Clozapine in PDD.

The clinical need for developing specific guidelines for the 
pharmacological management of LBD cannot be overempha-
sised. Current National institute for Health and Care excellence 
(NiCe), UK, guidelines for assessment and management of 
dementia (NiCe, 2018) includes only a few sentences regarding 
DLB pharmacological management. it guides to offer Donepezil 
or Rivastigmine to all people with DLB. Despite having only 
level-4 evidence, it recommends offering Galantamine to peo-
ple with DLB, who cannot tolerate Donepezil and Rivastigmine. 
it recommends considering Memantine when AChi are poorly 
tolerated. it does not include any recommendation for manag-
ing neuropsychiatric or other symptoms of DLB. Similarly, the 
current NiCe guidelines for PD (NiCe, 2017) includes only four 
sentences about PDD pharmacological management. it recom-
mends offering an AChi for all with PDD, and considering 
Memantine when AChi are not tolerated. People with LBD expe-
rience more frequent and more severe neuropsychiatric symp-
toms than AD (Rajkumar & Aarsland, 2020a). Lack of specific 
clinical guidelines leads clinical psychiatrists managing these 
symptoms to prescribe various medications that lack evidence 
for their efficacy and safety. Such prescription practices are 
often influenced by anecdotal evidence, popular beliefs, and 
evidence from AD or PD studies. Hence, we propose specific 
evidence-based clinical guidelines for the pharmacological 
management of DLB and PDD in Table 3. Considering ongoing 
research, we recommend reviewing evidence and updating 
these clinical guidelines every third year.

Pharmacological management of LBD should be a part of 
well-coordinated multidisciplinary management providing holis-
tic person-centred care. Distressing neuropsychiatric symptoms 
associated with risks to self and others, and disabling motor 
symptoms associated with risk of falls often coexist in LBD. Most 
pharmacological interventions for managing neuropsychiatric 
symptoms worsen motor symptoms of LBD and vice versa, so 
clinical psychiatrists, service users and their carers often need to 
make a difficult choice between mobility and psychosis. This sys-
tematic review can aid such tough therapeutic decision making 
processes by informing the up-to-date evidence.

This review highlights the need for future research on, i) 
Long-term trials investigating the efficacy of Rivastigmine, 
Galantamine and Memantine for managing cognitive symp-
toms of LBD; ii) Clinical trials including clinically relevant effec-
tiveness measures; iii) Clinical trials investigating the efficacy 
and safety of combined treatment with AChi and Memantine 
in LBD; iv) Trials investigating antidepressant medications for 
managing depressive symptoms in LBD; v) international 
multi-centre RCTs investigating the efficacy and safety of Asian 
herbal medicines, especially Yokukansan, for managing LBD 
neuropsychiatric symptoms; vi) Adequately powered clinical 
trials investigating the efficacy of Memantine and Ramelteon 
for managing RBD in LBD; vii) National level clinical audits and 
observational studies for gathering more evidence regarding 
the use of antipsychotics in LBD; viii) Pharmacogenetic studies 
for predicting clinical responses, and risks of severe adverse 
events, especially NMS, in LBD; ix) Multi-omics studies for iden-
tifying novel therapeutic targets (Rajkumar et  al., 2020); x) 
Studies investigating potential immunotherapies for LBD (wang 
et al., 2019).

Table 3. Proposed clinical guidelines for the pharmacological management of lewy body dementias.

1 Pharmacological management of people with Dementia with Lewy bodies (DLB) 
1.1 Cognitive symptoms: 
1.1.1. Offer Donepezil for all people with DlB. 
1.1.2. if Donepezil 10 mg/day dose is not tolerated, consider low dose (3-5mg/day) regime. 
1.1.3. Consider Rivastigmine or Memantine if Donepezil is contraindicated or low dose Donepezil treatment is not tolerated. 
1.1.4. there is no evidence supporting the prescription of Memantine and an acetylcholinesterase inhibitor (AChi) together.1.2 Neuropsychiatric symptoms: 
1.2.1. Offer Donepezil for managing hallucinations and cognitive fluctuations associated with DlB. 
1.2.2. Consider Rivastigmine or Memantine monotherapy if other neuropsychiatric symptoms associated with DlB lead to more clinical risks. 
1.2.3. typical antipsychotics and Risperidone must not be prescribed for people with DlB. 
1.2.4. Use of any antipsychotic medication should be avoided. 
1.2.4.1. When there is extremely high risk of harm to self or others despite the best possible treatment with non-pharmacological interventions and AChi or 
Memantine, options of Olanzapine, Aripiprazole, Quetiapine, Clozapine and Paroxetine can be considered after extensive risk benefit analyses involving the 
service user, family members and carers. 
1.2.4.2. Olanzapine has better evidence than other antipsychotic medications. However, its safety in people with DlB remains uncertain. 
1.2.5. Citalopram should not be prescribed. there is no evidence supporting the use of any antidepressant medication for managing depressive symptoms 
associated with DlB. 
1.3 Other symptoms: 
1.3.1. Consider Memantine monotherapy for managing ReM sleep behaviour disorder (RBD). 
1.3.1.1. Ramelteon and Clonazepam are second line options for managing RBD. 
1.3.2. Consider Zonisamide for managing motor symptoms of DlB. 
2 Pharmacological management of people with Parkinson’s Disease Dementia (PDD) 
2.1 Cognitive symptoms: 
2.1.1. Offer Donepezil or Rivastigmine monotherapy for all people with PDD. 
2.1.2. Consider Memantine or galantamine if Donepezil and Rivastigmine are contraindicated or poorly tolerated. 
2.1.3. there is no evidence supporting the prescription of Memantine and an AChi together. 
2.2 Neuropsychiatric symptoms: 
2.2.1. Offer Rivastigmine if there are neuropsychiatric symptoms leading to clinical risks. 
2.2.2. Consider Donepezil or galantamine or Memantine if Rivastigmine is contraindicated or not tolerated. 
2.2.3. Use of any antipsychotic medication should be avoided. 
2.2.3.1. When there is extremely high risk of harm to self or others despite the best possible treatment with non-pharmacological interventions and AChi or 
Memantine, options of Quetiapine, Clozapine, Risperidone and Olanzapine can be considered after extensive risk benefit analyses involving the service user, 
family members and carers. 
2.2.4. Offer Duloxetine for managing depressive symptoms associated with PDD. 
2.3 Other symptoms: 
2.3.1. Consider Memantine monotherapy if RBD leads to more clinical risks. 
2.3.2. Consider reducing or withdrawing dopaminergic medication(s) including levodopa after detailed risk benefit analyses involving neurologists, service 
users, and carers.



10 K. e. wATTS eT AL.

Acknowledgements

we like to thank the authors and participants of all included studies. 
The authors also wish to thank Dr. Maddie Groom, and Prof. Tom 
Dening, University of Nottingham, for their valuable feedback on our 
working drafts.

Disclosure statement

No potential conflict of interest was reported by the authors.

ORCID

Anto P. Rajkumar https://orcid.org/0000-0003-3203-6326

Funding

This research was completed as a part of M.Sc. mental health research 
and practice programme in the University of Nottingham, Nottingham, 
UK. This research received no specific grant from any funding agency, 
commercial or not-for-profit sectors.

Data availability statement

Data availability is not applicable to this article because no new data 
were created by this study.

Author contribution

Kew and APR wrote the initial study protocol. Kew conducted the 
search, reviewed papers for inclusion, conducted quality assessments, 
extracted data, and wrote the initial manuscript. NJS and PGB reviewed 
papers for inclusion and contributed to quality assessment. APR pro-
vided necessary supervision, contributed to article selection, and 
completed all meta-analyses. All authors were involved in critical revi-
sions of the manuscript and all authors have approved the final sub-
mitted version.

References

Aarsland, D., Ballard, C., walker, Z., Bostrom, F., Alves, G., Kossakowski, K., Leroi, 
i., Pozo-Rodriguez, F., Minthon, L., & Londos, e. (2009). Memantine in pa-
tients with Parkinson’s disease dementia or dementia with Lewy bodies: A 
double-blind, placebo-controlled, multicentre trial. Lancet Neurology, 8(7), 
613–618. https://doi.org/10.1016/S1474-4422(09)70146-2

Aarsland, D., Hutchinson, M., & Larsen, J. P. (2003). Cognitive, psychiatric 
and motor response to galantamine in Parkinson’s disease with demen-
tia. International Journal of Geriatric Psychiatry, 18(10), 937–941. https://
doi.org/10.1002/gps.949

Alisky, J. M. (2007). Memantine-induced decompensation in a patient with 
lewy body dementia. Ann Acad Med Singap, 36(8), 707. https://www.
ncbi.nlm.nih.gov/pubmed/17767347

Beversdorf, D. Q., warner, J. L., Davis, R. A., Sharma, U. K., Nagaraja, H. N., & 
Scharre, D. w. (2004). Donepezil in the treatment of dementia with lewy 
bodies. The American Journal of Geriatric Psychiatry: Official Journal of 
the American Association for Geriatric Psychiatry, 12(5), 542–544. https://
doi.org/10.1176/appi.ajgp.12.5.542

Bhamra, M., Rajkumar, A. P., Ffytche, D. H., & Kalafatis, C. (2018). Successful 
management of persistent distressing neuropsychiatric symptoms by 
clozapine in a patient suffering from dementia with Lewy bodies. BMJ 
Case Reports, 2018. https://doi.org/10.1136/bcr-2018-224710

Bhanji, N. H., & Gauthier, S. (2005). emergent complications following do-
nepezil switchover to galantamine in three cases of dementia with 
Lewy bodies. The Journal of Neuropsychiatry and Clinical Neurosciences, 
17(4), 552–555. https://doi.org/10.1176/jnp.17.4.552

Black, w., & Almeida, O. P. (2004). A systematic review of the association 
between the Behavioral and Psychological Symptoms of Dementia and 

burden of care. International Psychogeriatrics, 16(3), 295–315. https://
doi.org/10.1017/s1041610204000468

Bonelli, S. B., Ransmayr, G., Steffelbauer, M., Lukas, T., Lampl, C., & Deibl, M. 
(2004). L-dopa responsiveness in dementia with Lewy bodies, Parkinson 
disease with and without dementia. Neurology, 63(2), 376–378. https://
doi.org/10.1212/01.wnl.0000130194.84594.96

Boothby, H. (1996). Anticholinergics in Lewy Body Dementia: Are they 
even worse than antidopaminergics? International Journal of Geriatric 
Psychiatry, 11(7), 660–661. https://doi.org/10.1002/(sici)1099-
1166(199607)11:7 < 660::Aid-gps461 > 3.0.Co;2-d

Bostrom, F., Jonsson, L., Minthon, L., & Londos, e. (2007). Patients with de-
mentia with lewy bodies have more impaired quality of life than patients 
with Alzheimer disease. Alzheimer Disease and Associated Disorders, 21(2), 
150–154. https://doi.org/10.1097/wAD.0b013e318065c4a9

Burke, w. J., Pfeiffer, R. F., & McComb, R. D. (1998). Neuroleptic sensitivity to 
clozapine in dementia with Lewy bodies. The Journal of Neuropsychiatry 
and Clinical Neurosciences, 10(2), 227–229. https://doi.org/10.1176/
jnp.10.2.227

Chacko, R. C., Hurley, R. A., & Jankovic, J. (1993). Clozapine use in diffuse 
Lewy body disease. The Journal of Neuropsychiatry and Clinical 
Neurosciences, 5(2), 206–208. https://doi.org/10.1176/jnp.5.2.206

Connors, M. H., Quinto, L., McKeith, i., Brodaty, H., Allan, L., Bamford, C., 
Thomas, A., Taylor, J. P., & O’Brien, J. T. (2018). Non-pharmacological inter-
ventions for Lewy body dementia: A systematic review. Psychological 
Medicine, 48(11), 1749–1758. https://doi.org/10.1017/S0033291717003257

Culo, S., Mulsant, B. H., Rosen, J., Mazumdar, S., Blakesley, R. e., Houck, P. R., 
& Pollock, B. G. (2010). Treating neuropsychiatric symptoms in demen-
tia with Lewy bodies: A randomized controlled-trial. Alzheimer Disease 
and Associated Disorders, 24(4), 360–364. https://doi.org/10.1097/
wAD.0b013e3181e6a4d7

Cummings, J. L., Street, J., Masterman, D., & Clark, w. S. (2002). efficacy of 
olanzapine in the treatment of psychosis in dementia with lewy bodies. 
Dementia and Geriatric Cognitive Disorders, 13(2), 67–73. https://doi.
org/48636 https://doi.org/10.1159/000048636

Dubois, B. (2004). A 52-week, multicentre, open label extension study of the 
safety, tolerability and efficacy of donepezil (Aricept) in Parkinson’s disease 
patients with dementia. e2020-e044-318 CSR Synopsis. https://www.
clinicaltrialsregister.eu/ctr-search/trial/2004-003355-39/results

Dubois, B., Tolosa, e., Katzenschlager, R., emre, M., Lees, A. J., Schumann, G., 
Pourcher, e., Gray, J., Thomas, G., Swartz, J., Hsu, T., & Moline, M. L. (2012). 
Donepezil in Parkinson’s disease dementia: A randomized, dou-
ble-blind efficacy and safety study. Movement Disorders, 27(10), 1230–
1238. https://doi.org/10.1002/mds.25098

edwards, K. R., Hershey, L., wray, L., Bednarczyk, e. M., Lichter, D., Farlow, M., & 
Johnson, S. (2004). efficacy and safety of galantamine in patients with de-
mentia with Lewy bodies: A 12-week interim analysis. Dementia and Geriatric 
Cognitive Disorders, 17(Suppl 1), 40–48. https://doi.org/10.1159/000074681

edwards, K., Royall, D., Hershey, L., Lichter, D., Hake, A., Farlow, M., Pasquier, 
F., & Johnson, S. (2007). efficacy and safety of galantamine in patients 
with dementia with Lewy bodies: A 24-week open-label study. 
Dementia and Geriatric Cognitive Disorders, 23(6), 401–405. https://doi.
org/10.1159/000101512

emre, M., Aarsland, D., Albanese, A., Byrne, e. J., Deuschl, G., De Deyn, P. P., 
Durif, F., Kulisevsky, J., van Laar, T., Lees, A., Poewe, w., Robillard, A., Rosa, 
M. M., wolters, e., Quarg, P., Tekin, S., & Lane, R. (2004). Rivastigmine for 
dementia associated with Parkinson’s disease. New England Journal of 
Medicine, 351(24), 2509–2518. https://doi.org/10.1056/NeJMoa041470

emre, M., Tsolaki, M., Bonuccelli, U., Destee, A., Tolosa, e., Kutzelnigg, A., 
Ceballos-Baumann, A., Zdravkovic, S., Bladstrom, A., Jones, R., & 11018 
Study investigators. (2010). Memantine for patients with Parkinson’s 
disease dementia or dementia with Lewy bodies: A randomised, dou-
ble-blind, placebo-controlled trial. The Lancet Neurology, 9(10), 969–
977. https://doi.org/10.1016/S1474-4422(10)70194-0

etters, L., Goodall, D., & Harrison, B. e. (2008). Caregiver burden among de-
mentia patient caregivers: A review of the literature. Journal of the 
American Academy of Nurse Practitioners, 20(8), 423–428. https://doi.
org/10.1111/j.1745-7599.2008.00342.x

Fanciulli, A., Assogna, F., Caltagirone, C., Spalletta, G., & Pontieri, F. e. (2013). 
Rotigotine for anxiety during wearing-off in Parkinson’s disease with 
dementia. Aging Clinical and Experimental Research, 25(5), 601–603. 
https://doi.org/10.1007/s40520-013-0136-4

https://orcid.org/0000-0003-3203-6326
https://doi.org/10.1016/S1474-4422(09)70146-2
https://doi.org/10.1002/gps.949
https://doi.org/10.1002/gps.949
https://www.ncbi.nlm.nih.gov/pubmed/17767347
https://www.ncbi.nlm.nih.gov/pubmed/17767347
https://doi.org/10.1176/appi.ajgp.12.5.542
https://doi.org/10.1176/appi.ajgp.12.5.542
https://doi.org/10.1136/bcr-2018-224710
https://doi.org/10.1176/jnp.17.4.552
https://doi.org/10.1017/s1041610204000468
https://doi.org/10.1017/s1041610204000468
https://doi.org/10.1212/01.wnl.0000130194.84594.96
https://doi.org/10.1212/01.wnl.0000130194.84594.96
https://doi.org/10.1002/(sici)1099-1166(199607)11:7 < 660::Aid-gps461 > 3.0.Co;2-d
https://doi.org/10.1002/(sici)1099-1166(199607)11:7 < 660::Aid-gps461 > 3.0.Co;2-d
https://doi.org/10.1097/WAD.0b013e318065c4a9
https://doi.org/10.1176/jnp.10.2.227
https://doi.org/10.1176/jnp.10.2.227
https://doi.org/10.1176/jnp.5.2.206
https://doi.org/10.1017/S0033291717003257
https://doi.org/10.1097/WAD.0b013e3181e6a4d7
https://doi.org/10.1097/WAD.0b013e3181e6a4d7
https://doi.org/48636
https://doi.org/48636
https://doi.org/10.1159/000048636
https://www.clinicaltrialsregister.eu/ctr-search/trial/2004-003355-39/results
https://www.clinicaltrialsregister.eu/ctr-search/trial/2004-003355-39/results
https://doi.org/10.1002/mds.25098
https://doi.org/10.1159/000074681
https://doi.org/10.1159/000101512
https://doi.org/10.1159/000101512
https://doi.org/10.1056/NEJMoa041470
https://doi.org/10.1016/S1474-4422(10)70194-0
https://doi.org/10.1111/j.1745-7599.2008.00342.x
https://doi.org/10.1111/j.1745-7599.2008.00342.x
https://doi.org/10.1007/s40520-013-0136-4


AGiNG & MeNTAL HeALTH 11

Fernandez, H. H. (2019). SYN120 (a dual 5-HT6/5-HT2A antagonist) study 
to evaluate safety, tolerability, and efficacy in Parkinson’s disease de-
mentia (SYNAPSe): Phase 2a study results (S4.005). Neurology, 92. 
https://n.neurology.org/content/92/15_Supplement/S4.005 

Fujishiro, H. (2014). effects of gabapentin enacarbil on restless legs syn-
drome and leg pain in dementia with Lewy bodies. Psychogeriatrics: The 
Official Journal of the Japanese Psychogeriatric Society, 14(2), 132–134. 
https://doi.org/10.1111/psyg.12043

Fujishiro, H., Kasanuki, K., & Nakamura, S. (2013). Levodopa treatment and 
mood fluctuation in dementia with Lewy bodies: A case report. 
Psychogeriatrics: The Official Journal of the Japanese Psychogeriatric 
Society, 13(4), 250–253. https://doi.org/10.1111/psyg.12025

Gagnier, J. J., Kienle, G., Altman, D. G., Moher, D., Sox, H., Riley, D., & CARe 
group. (2013). The CARe guidelines: Consensus-based clinical case re-
porting guideline development. Global Advances in Health and 
Medicine, 2(5), 38–43. https://doi.org/10.7453/gahmj.2013.008

Goldman, J. G., Goetz, C. G., Brandabur, M., Sanfilippo, M., & Stebbins, G. T. 
(2008). effects of dopaminergic medications on psychosis and motor 
function in dementia with Lewy bodies. Movement Disorders: Official 
Journal of the Movement Disorder Society, 23(15), 2248–2250. https://
doi.org/10.1002/mds.22322

Grace, J., Daniel, S., Stevens, T., Shankar, K. K., walker, Z., Byrne, e. J., Butler, 
S., wilkinson, D., woolford, J., waite, J., & McKeith, i. G. (2001). Long-Term 
use of rivastigmine in patients with dementia with Lewy bodies: An 
open-label trial. International Psychogeriatrics, 13(2), 199–205. http://
www.ncbi.nlm.nih.gov/pubmed/11495394 https://doi.org/10.1017/
s104161020100758x

Gu, C., Shen, T., An, H., Yuan, C., Zhou, J., Ye, Q., Liu, T., wang, X., & Zhang, T. 
(2015). Combined therapy of Di-Huang-Yi-Zhi with Donepezil in pa-
tients with Parkinson’s disease dementia. Neuroscience Letters, 606, 13–
17. https://doi.org/10.1016/j.neulet.2015.08.019

Guyatt, G. H., Oxman, A. D., vist, G. e., Kunz, R., Falck-Ytter, Y., Alonso-Coello, 
P., Schunemann, H. J., & GRADe working Group. (2008). GRADe: An 
emerging consensus on rating quality of evidence and strength of rec-
ommendations. BMJ (Clinical Research ed.), 336(7650), 924–926. https://
doi.org/10.1136/bmj.39489.470347.AD

Hershey, L. A., & Coleman-Jackson, R. (2019). Pharmacological manage-
ment of dementia with Lewy bodies. Drugs & Aging, 36(4), 309–319. 
https://doi.org/10.1007/s40266-018-00636-7

ikeda, M., Mori, e., Kosaka, K., iseki, e., Hashimoto, M., Matsukawa, N., 
Matsuo, K., Nakagawa, M., & Donepezil-DLB Study investigators. (2013). 
Long-term safety and efficacy of donepezil in patients with dementia 
with Lewy bodies: Results from a 52-week, open-label, multicenter ex-
tension study. Dementia and Geriatric Cognitive Disorders, 36(3–4), 229–
241. https://doi.org/10.1159/000351672

ikeda, M., Mori, e., Matsuo, K., Nakagawa, M., & Kosaka, K. (2015). Donepezil 
for dementia with Lewy bodies: A randomized, placebo-controlled, 
confirmatory phase iii trial. Alzheimer’s Research & Therapy, 7(1), 4. 4. 
https://doi.org/10.1186/s13195-014-0083-0

ishikawa, K., Motoi, Y., Mizuno, Y., Kubo, S., & Hattori, N. (2014). effects of 
donepezil dose escalation in Parkinson’s patients with dementia receiv-
ing long-term donepezil treatment: An exploratory study. 
Psychogeriatrics, 14(2), 93–100. https://doi.org/10.1111/psyg.12045

iwasaki, K., Kosaka, K., Mori, H., Okitsu, R., Furukawa, K., Manabe, Y., Yoshita, 
M., Kanamori, A., ito, N., wada, K., Kitayama, M., Horiguchi, J., Yamaguchi, 
S., Takayama, S., Fukuhara, R., Ouma, S., Nakano, S., Hashimoto, M., & 
Kinoshita, T. (2012). improvement in delusions and hallucinations in pa-
tients with dementia with Lewy bodies upon administration of yoku-
kansan, a traditional Japanese medicine. Psychogeriatrics, 12(4), 235–
241. https://doi.org/10.1111/j.1479-8301.2012.00413.x

iwasaki, K., Satoh-Nakagawa, T., Maruyama, M., Monma, Y., Nemoto, M., 
Tomita, N., Tanji, H., Fujiwara, H., Seki, T., Fujii, M., Arai, H., & Sasaki, H. 
(2005). A randomized, observer-blind, controlled trial of the traditional 
Chinese medicine Yi-Gan San for improvement of behavioral and psy-
chological symptoms and activities of daily living in dementia patients. 
The Journal of Clinical Psychiatry, 66(2), 248–252. https://doi.
org/10.4088/jcp.v66n0214

Jeong, H. S., Chung, Y. A., Park, J. S., Song, i. U., & Yang, Y. (2016). Long-term 
efficacy of memantine in Parkinson’ disease dementia: An 18-month 
prospective perfusion single photon emission computed tomography 
preliminary study. Dementia and Neurocognitive Disorders, 15(2), 43–48. 
https://doi.org/10.12779/dnd.2016.15.2.43

Kasanuki, K., iseki, e., Nishida, Y., Fujishiro, H., Chiba, Y., Sato, K., & Arai, H. 
(2013). effectiveness of ramelteon for treatment of visual hallucinations 
in dementia with Lewy bodies: A report of 4 cases. Journal of Clinical 
Psychopharmacology, 33(4), 581–583. https://doi.org/10.1097/JCP.0b0 
13e318295fdf4

Kawanabe, T., Yoritaka, A., Shimura, H., Oizumi, H., Tanaka, S., & Hattori, N. 
(2010). Successful treatment with Yokukansan for behavioral and psy-
chological symptoms of Parkinsonian dementia. Progress in Neuro-
Psychopharmacology & Biological Psychiatry, 34(2), 284–287. https://doi.
org/10.1016/j.pnpbp.2009.11.019

Kimura, T., Hayashida, H., Murata, M., & Takamatsu, J. (2011). effect of ferulic 
acid and Angelica archangelica extract on behavioral and psychologi-
cal symptoms of dementia in frontotemporal lobar degeneration and 
dementia with Lewy bodies. Geriatrics & Gerontology International, 
11(3), 309–314. https://doi.org/10.1111/j.1447-0594.2010.00687.x

Kobayashi, R., Matsumoto, Y., Hayashi, H., Suzuki, A., & Otani, K. (2017). 
Neuroleptic malignant syndrome following quetiapine treatment in a 
patient with dementia with Lewy bodies. Asian Journal of Psychiatry, 30, 
173–174. https://doi.org/10.1016/j.ajp.2017.10.018

Kurlan, R., Cummings, J., Raman, R., & Thal, L. (2007). Quetiapine for agita-
tion or psychosis in patients with dementia and parkinsonism. 
Neurology, 68(17), 1356–1363. https://doi.org/10.1212/01.wnl.00002 
60060.60870.89

Lapid, M. i., Kuntz, K. M., Mason, S. S., Aakre, J. A., Lundt, e. S., Kremers, w., 
Allen, L. A., Drubach, D. A., & Boeve, B. F. (2017). efficacy, safety, and tol-
erability of armodafinil therapy for hypersomnia associated with de-
mentia with Lewy bodies: A pilot study. Dementia and Geriatric Cognitive 
Disorders, 43(5–6), 269–280. https://doi.org/10.1159/000471507

Larsson, v., Aarsland, D., Ballard, C., Minthon, L., & Londos, e. (2010). The 
effect of memantine on sleep behaviour in dementia with Lewy bodies 
and Parkinson’s disease dementia. International Journal of Geriatric 
Psychiatry, 25(10), 1030–1038. https://doi.org/10.1002/gps.2506

Larsson, v., engedal, K., Aarsland, D., wattmo, C., Minthon, L., & Londos, e. 
(2011). Quality of life and the effect of memantine in dementia with 
lewy bodies and Parkinson’s disease dementia. Dementia and Geriatric 
Cognitive Disorders, 32(4), 227–234. https://doi.org/10.1159/000334523

Lee, C., & Shen, Y. C. (2017). Aripiprazole improves psychotic, cognitive, and 
motor symptoms in a patient with Lewy body dementia. Journal of 
Clinical Psychopharmacology, 37(5), 628–630. https://doi.org/10.1097/
JCP.0000000000000769

Lee, H. B., Hanner, J. A., Yokley, J. L., Appleby, B., Hurowitz, L., & Lyketsos, C. 
G. (2007). Clozapine for treatment-resistant agitation in dementia. 
Journal of Geriatric Psychiatry and Neurology, 20(3), 178–182. https://doi.
org/10.1177/0891988707303335

Leroi, i., Atkinson, R., & Overshott, R. (2014). Memantine improves goal at-
tainment and reduces caregiver burden in Parkinson’s disease with de-
mentia. International Journal of Geriatric Psychiatry, 29(9), 899–905. 
https://doi.org/10.1002/gps.4077

Leroi, i., Brandt, J., Reich, S. G., Lyketsos, C. G., Grill, S., Thompson, R., & 
Marsh, L. (2004). Randomized placebo-controlled trial of donepezil in 
cognitive impairment in Parkinson’s disease. International Journal of 
Geriatric Psychiatry, 19(1), 1–8. https://doi.org/10.1002/gps.993

Leroi, i., Overshott, R., Byrne, e. J., Daniel, e., & Burns, A. (2009). Randomized 
controlled trial of memantine in dementia associated with Parkinson’s 
disease. Movement Disorders: Official Journal of the Movement Disorder 
Society, 24(8), 1217–1221. https://doi.org/10.1002/mds.22495

Levin, O. S., Batukaeva, L. A., Smolentseva, i. G., & Amosova, N. A. (2009). 
efficacy and safety of memantine in Lewy body dementia. Neuroscience 
and Behavioral Physiology, 39(6), 597–604. https://doi.org/10.1007/
s11055-009-9167-x

Litvinenko, i. v., Odinak, M. M., Mogil’naya, v. i., & emelin, A. Y. (2008). 
efficacy and safety of galantamine (reminyl) for dementia in patients 
with Parkinson’s disease (an open controlled trial). Neuroscience and 
Behavioral Physiology, 38(9), 937–945. https://doi.org/10.1007/s11055-
008-9077-3

Litvinenko, i. v., Odinak, M. M., Mogil’naya, v. i., & Perstnev, S. v. (2010). Use 
of memantine (akatinol) for the correction of cognitive impairments in 
Parkinson’s disease complicated by dementia. Neuroscience and 
Behavioral Physiology, 40(2), 149–155. https://doi.org/10.1007/s11055-
009-9244-1

Lucetti, C., Logi, C., Del Dotto, P., Berti, C., Ceravolo, R., Baldacci, F., Dolciotti, 
C., Gambaccini, G., Rossi, G., & Bonuccelli, U. (2010). Levodopa response 

https://n.neurology.org/content/92/15_Supplement/S4.005
https://doi.org/10.1111/psyg.12043
https://doi.org/10.1111/psyg.12025
https://doi.org/10.7453/gahmj.2013.008
https://doi.org/10.1002/mds.22322
https://doi.org/10.1002/mds.22322
http://www.ncbi.nlm.nih.gov/pubmed/11495394
http://www.ncbi.nlm.nih.gov/pubmed/11495394
https://doi.org/10.1017/s104161020100758x
https://doi.org/10.1017/s104161020100758x
https://doi.org/10.1016/j.neulet.2015.08.019
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1007/s40266-018-00636-7
https://doi.org/10.1159/000351672
http://4
https://doi.org/10.1186/s13195-014-0083-0
https://doi.org/10.1111/psyg.12045
https://doi.org/10.1111/j.1479-8301.2012.00413.x
https://doi.org/10.4088/jcp.v66n0214
https://doi.org/10.4088/jcp.v66n0214
https://doi.org/10.12779/dnd.2016.15.2.43
https://doi.org/10.1097/JCP.0b0
https://doi.org/10.1097/JCP.0b0
https://doi.org/10.1016/j.pnpbp.2009.11.019
https://doi.org/10.1016/j.pnpbp.2009.11.019
https://doi.org/10.1111/j.1447-0594.2010.00687.x
https://doi.org/10.1016/j.ajp.2017.10.018
https://doi.org/10.1212/01.wnl.00002
https://doi.org/10.1212/01.wnl.00002
https://doi.org/10.1159/000471507
https://doi.org/10.1002/gps.2506
https://doi.org/10.1159/000334523
https://doi.org/10.1097/JCP.0000000000000769
https://doi.org/10.1097/JCP.0000000000000769
https://doi.org/10.1177/0891988707303335
https://doi.org/10.1177/0891988707303335
https://doi.org/10.1002/gps.4077
https://doi.org/10.1002/gps.993
https://doi.org/10.1002/mds.22495
https://doi.org/10.1007/s11055-009-9167-x
https://doi.org/10.1007/s11055-009-9167-x
https://doi.org/10.1007/s11055-008-9077-3
https://doi.org/10.1007/s11055-008-9077-3
https://doi.org/10.1007/s11055-009-9244-1
https://doi.org/10.1007/s11055-009-9244-1


12 K. e. wATTS eT AL.

in dementia with lewy bodies: A 1-year follow-up study. Parkinsonism & 
Related Disorders, 16(8), 522–526. https://doi.org/10.1016/j.parkreld-
is.2010.06.004

Marsh, L., Lyketsos, C., & Reich, S. G. (2001). Olanzapine for the treatment of 
psychosis in patients with Parkinson’s disease and dementia. 
Psychosomatics, 42(6), 477–481. https://doi.org/10.1176/appi.psy.42.6.477

Massironi, G., Galluzzi, S., & Frisoni, G. B. (2003). Drug treatment of ReM 
sleep behavior disorders in dementia with Lewy bodies. International 
Psychogeriatrics, 15(4), 377–383. https://doi.org/10.1017/s1041610 
203009621

Mathys, M. L., McCarrell, J., Sleeper, R. B., & Blaszczyk, A. T. (2013). visual 
hallucinations treated with the reinitiation of memantine in a patient 
with Lewy body dementia. The Annals of Pharmacotherapy, 47(2), e10 
https://doi.org/10.1345/aph.1R522

Matsunaga, S., Kishi, T., & iwata, N. (2015a). Memantine for Lewy body dis-
orders: Systematic review and meta-analysis. Am J Geriatr Psychiatry, 
23(4), 373–383. https://doi.org/10.1016/j.jagp.2013.11.007

Matsunaga, S., Kishi, T., Yasue, i., & iwata, N. (2015b). Cholinesterase inhibi-
tors for Lewy body disorders: A meta-analysis. International Journal of 
Neuropsychopharmacology, 19(2), pyv086–15. https://doi.org/10.1093/
ijnp/pyv086

McKeith, i. G., Ballard, C. G., & Harrison, R. w. (1995). Neuroleptic sensitivity 
to risperidone in Lewy body dementia. Lancet (London, England), 
346(8976), 699. https://doi.org/10.1016/s0140-6736(95)92307-1

McKeith, i. G., Boeve, B. F., Dickson, D. w., Halliday, G., Taylor, J. P., weintraub, D., 
Aarsland, D., Galvin, J., Attems, J., Ballard, C. G., Bayston, A., Beach, T. G., 
Blanc, F., Bohnen, N., Bonanni, L., Bras, J., Brundin, P., Burn, D., Chen-Plotkin, 
A., … Kosaka, K. (2017). Diagnosis and management of dementia with 
Lewy bodies: Fourth consensus report of the DLB Consortium. Neurology, 
89(1), 88–100. https://doi.org/10.1212/wNL.0000000000004058

McKeith, i., Del Ser, T., Spano, P., emre, M., wesnes, K., Anand, R., Cicin-Sain, 
A., Ferrara, R., & Spiegel, R. (2000). efficacy of rivastigmine in dementia 
with Lewy bodies: A randomised, double-blind, placebo-controlled in-
ternational study. The Lancet, 356(9247), 2031–2036. https://doi.
org/10.1016/S0140-6736(00)03399-7

McKeith, i., Fairbairn, A., Perry, R., Thompson, P., & Perry, e. (1992). 
Neuroleptic sensitivity in patients with senile dementia of Lewy body 
type. BMJ (Clinical Research ed.), 305(6855), 673–678. https://doi.
org/10.1136/bmj.305.6855.673

Meguro, K., Kumai, K., Takada, J., Chida, K., Kato, Y., & Yamaguchi, S. (2018). 
Lifetime expectancy in dementia with Lewy bodies: effects of donepe-
zil administration and special nursing home replacement. A retrospec-
tive analysis in the Tajiri project. Journal of Alzheimer’s Disease & 
Parkinsonism, 08(01), 416. https://doi.org/10.4172/2161-0460.1000416

Menendez-Gonzalez, M., Calatayud, M. T., & Blazquez-Menes, B. (2005). 
exacerbation of Lewy bodies dementia due to memantine. Journal of 
Alzheimer’s Disease: JAD, 8(3), 289–291. https://doi.org/10.3233/jad-
2005-8307

Meng, Y. H., wang, P. P., Song, Y. X., & wang, J. H. (2019). Cholinesterase in-
hibitors and memantine for Parkinson’s disease dementia and Lewy 
body dementia: A meta-analysis. Experimental and Therapeutic 
Medicine, 17(3), 1611–1624. https://doi.org/10.3892/etm.2018.7129

Minett, T. S., Thomas, A., wilkinson, L. M., Daniel, S. L., Sanders, J., Richardson, 
J., Littlewood, e., Myint, P., Newby, J., & McKeith, i. G. (2003). what hap-
pens when donepezil is suddenly withdrawn? An open label trial in 
dementia with Lewy bodies and Parkinson’s disease with dementia. 
International Journal of Geriatric Psychiatry, 18(11), 988–993. https://doi.
org/10.1002/gps.995

Mizukami, K., Asada, T., Kinoshita, T., Tanaka, K., Sonohara, K., Nakai, R., 
Yamaguchi, K., Hanyu, H., Kanaya, K., Takao, T., Okada, M., Kudo, S., 
Kotoku, H., iwakiri, M., Kurita, H., Miyamura, T., Kawasaki, Y., Omori, K., 
Shiozaki, K., … Toba, K. (2009). A randomized cross-over study of a tra-
ditional Japanese medicine (kampo), yokukansan, in the treatment of 
the behavioural and psychological symptoms of dementia. The 
International Journal of Neuropsychopharmacology, 12(2), 191–199. 
https://doi.org/10.1017/S146114570800970X

Molloy, S. A., Rowan, e. N., O’Brien, J. T., McKeith, i. G., wesnes, K., & Burn, D. 
J. (2006). effect of levodopa on cognitive function in Parkinson’s disease 
with and without dementia and dementia with Lewy bodies. Journal of 
Neurology, Neurosurgery, and Psychiatry, 77(12), 1323–1328. https://doi.
org/10.1136/jnnp.2006.098079

Molloy, S., McKeith, i. G., O’Brien, J. T., & Burn, D. J. (2005). The role of 
levodopa in the management of dementia with Lewy bodies. Journal of 
Neurology, Neurosurgery & Psychiatry, 76(9), 1200–1203. https://doi.
org/10.1136/jnnp.2004.052332

Molloy, S., Minett, T., O’Brien, J. T., McKeith, i. G., & Burn, D. J. (2009). 
Levodopa use and sleep in patients with dementia with Lewy bodies. 
Movement Disorders: Official Journal of the Movement Disorder Society, 
24(4), 609–612. https://doi.org/10.1002/mds.22411

Moretti, R., Torre, P., Antonello, R. M., Cazzato, G., Griggio, S., & Bava, A. 
(2003). Olanzapine as a treatment of neuropsychiatric disorders of 
Alzheimer’s disease and other dementias: A 24-month follow-up of 68 
patients. American Journal of Alzheimer’s Disease and Other Dementias, 
18(4), 205–214. https://doi.org/10.1177/153331750301800410

Mori, e., ikeda, M., Kosaka, K., & Donepezil-DLB Study investigators. (2012). 
Donepezil for dementia with Lewy bodies: A randomized, placebo-con-
trolled trial. Annals of Neurology, 72(1), 41–52. https://doi.org/10.1002/
ana.23557

Mori, e., ikeda, M., Nagai, R., Matsuo, K., Nakagawa, M., & Kosaka, K. (2015). 
Long-term donepezil use for dementia with Lewy bodies: Results from 
an open-label extension of Phase iii trial. Alzheimer’s Research & Therapy, 
7(1)5. https://doi.org/10.1186/s13195-014-0081-2

Morrin, H., Fang, T., Servant, D., Aarsland, D., & Rajkumar, A. P. (2018). 
Systematic review of the efficacy of non-pharmacological interventions 
in people with Lewy body dementia. International Psychogeriatrics, 
30(3), 395–407. https://doi.org/10.1017/S1041610217002010

Murata, M., Odawara, T., Hasegawa, K., iiyama, S., Nakamura, M., Tagawa, 
M., & Kosaka, K. (2018). Adjunct zonisamide to levodopa for DLB parkin-
sonism: A randomized double-blind phase 2 study. Neurology, 90(8), 
e664–e672. https://doi.org/10.1212/wNL.0000000000005010

Murman, D. L., Kuo, S. B., Powell, M. C., & Colenda, C. C. (2003). The impact 
of parkinsonism on costs of care in patients with AD and dementia with 
Lewy bodies. Neurology, 61(7), 944–949. https://doi.org/10.1212/
wnl.61.7.944

NiCe. (2017). Parkinson’s disease in adults: NICE guideline [NG71]. https://
w w w . n i c e . o r g . u k / g u i d a n c e / n g 7 1 / c h a p t e r /
Recommendations#pharmacological-management-of-non-motor-
symptoms

NiCe. (2018). Dementia: Assessment, management and support for people 
living with dementia and their carers: NICE guideline [NG97]. https://
w w w . n i c e . o r g . u k / g u i d a n c e / n g 9 7 / c h a p t e r /
Recommendations#pharmacological-interventions-for-dementia

Nour, J. M., Chouliaras, L., & Hickey, L. (2016). High dose rivastigmine in the 
symptom management of Lewy body dementia. BMJ Case Reports, 
2016, bcr2016217240. https://doi.org/10.1136/bcr-2016-217240

OCeBM-Levels-of-evidence-working-Group. (2011). The Oxford Levels of 
Evidence 2. Oxford Centre for evidence-Based Medicine. https://www.
cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evi-
dence

Odawara, T., Shiozaki, K., Togo, T., & Hirayasu, Y. (2010). Administration of zonis-
amide in three cases of dementia with Lewy bodies. Psychiatry and Clinical 
Neurosciences, 64(3), 327–329. https://doi.org/10.1111/j.1440-1819.2010. 
02075.x

Onofrj, M., varanese, S., Bonanni, L., Taylor, J. P., Antonini, A., valente, e. M., 
Petrucci, S., Stocchi, F., Thomas, A., & Perfetti, B. (2013). Cohort study of 
prevalence and phenomenology of tremor in dementia with Lewy bod-
ies. Journal of Neurology, 260(7), 1731–1742. https://doi.org/10.1007/
s00415-013-6853-y

Poewe, w., wolters, e., emre, M., Onofrj, M., Hsu, C., Tekin, S., Lane, R., 
eXPReSS investigators. (2006). Long-term benefits of rivastigmine in 
dementia associated with Parkinson’s disease: An active treatment ex-
tension study. Movement Disorders: Official Journal of the Movement 
Disorder Society, 21(4), 456–461. https://doi.org/10.1002/mds.20700

Portin, R., & Rinne, U. K. (1983). The effect of deprenyl (selegiline) on cogni-
tion and emotion in parkinsonian patients undergoing long-term 
levodopa treatment. Acta Neurologica Scandinavica Supplementum, 95, 
135–144. https://doi.org/10.1111/j.1600-0404.1983.tb01528.x

Prado, e., Paholpak, P., Ngo, M., Porter, v., Apostolova, L. G., Marrocos, R., & 
Ringman, J. M. (2012). Agitation and psychosis associated with demen-
tia with lewy bodies exacerbated by modafinil use. American Journal of 
Alzheimer’s Disease and Other Dementias, 27(7), 468–473. https://doi.
org/10.1177/1533317512456450

https://doi.org/10.1016/j.parkreldis.2010.06.004
https://doi.org/10.1016/j.parkreldis.2010.06.004
https://doi.org/10.1176/appi.psy.42.6.477
https://doi.org/10.1017/s1041610
https://doi.org/10.1017/s1041610
https://doi.org/10.1345/aph.1R522
https://doi.org/10.1016/j.jagp.2013.11.007
https://doi.org/10.1093/ijnp/pyv086
https://doi.org/10.1093/ijnp/pyv086
https://doi.org/10.1016/s0140-6736(95)92307-1
https://doi.org/10.1212/WNL.0000000000004058
https://doi.org/10.1016/S0140-6736(00)03399-7
https://doi.org/10.1016/S0140-6736(00)03399-7
https://doi.org/10.1136/bmj.305.6855.673
https://doi.org/10.1136/bmj.305.6855.673
https://doi.org/10.4172/2161-0460.1000416
https://doi.org/10.3233/jad-2005-8307
https://doi.org/10.3233/jad-2005-8307
https://doi.org/10.3892/etm.2018.7129
https://doi.org/10.1002/gps.995
https://doi.org/10.1002/gps.995
https://doi.org/10.1017/S146114570800970X
https://doi.org/10.1136/jnnp.2006.098079
https://doi.org/10.1136/jnnp.2006.098079
https://doi.org/10.1136/jnnp.2004.052332
https://doi.org/10.1136/jnnp.2004.052332
https://doi.org/10.1002/mds.22411
https://doi.org/10.1177/153331750301800410
https://doi.org/10.1002/ana.23557
https://doi.org/10.1002/ana.23557
http://5
https://doi.org/10.1186/s13195-014-0081-2
https://doi.org/10.1017/S1041610217002010
https://doi.org/10.1212/WNL.0000000000005010
https://doi.org/10.1212/wnl.61.7.944
https://doi.org/10.1212/wnl.61.7.944
https://www.nice.org.uk/guidance/ng71/chapter/Recommendations#pharmacological-management-of-non-motor-symptoms
https://www.nice.org.uk/guidance/ng71/chapter/Recommendations#pharmacological-management-of-non-motor-symptoms
https://www.nice.org.uk/guidance/ng71/chapter/Recommendations#pharmacological-management-of-non-motor-symptoms
https://www.nice.org.uk/guidance/ng71/chapter/Recommendations#pharmacological-management-of-non-motor-symptoms
https://www.nice.org.uk/guidance/ng97/chapter/Recommendations#pharmacological-interventions-for-dementia
https://www.nice.org.uk/guidance/ng97/chapter/Recommendations#pharmacological-interventions-for-dementia
https://www.nice.org.uk/guidance/ng97/chapter/Recommendations#pharmacological-interventions-for-dementia
https://doi.org/10.1136/bcr-2016-217240
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://www.cebm.ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence
https://doi.org/10.1111/j.1440-1819.2010.
https://doi.org/10.1111/j.1440-1819.2010.
https://doi.org/10.1007/s00415-013-6853-y
https://doi.org/10.1007/s00415-013-6853-y
https://doi.org/10.1002/mds.20700
https://doi.org/10.1111/j.1600-0404.1983.tb01528.x
https://doi.org/10.1177/1533317512456450
https://doi.org/10.1177/1533317512456450


AGiNG & MeNTAL HeALTH 13

Prohorov, T., Klein, C., Miniovitz, A., Dobronevsky, e., & Rabey, J. M. (2006). 
The effect of quetiapine in psychotic Parkinsonian patients with and 
without dementia. An open-labeled study utilizing a structured inter-
view. Journal of Neurology, 253(2), 171–175. https://doi.org/10.1007/
s00415-005-0943-4

Rajkumar, A. P., & Aarsland, D. (2020). Dementia with Lewy bodies. in J. R. 
Geddes, N. C. Andreasen, & G. M. Goodwin (eds.), New Oxford textbook 
of psychiatry (3rd ed., pp. 424–434). Oxford University Press.

Rajkumar, A. P., Bidkhori, G., Shoaie, S., Clarke, e., Morrin, H., Hye, A., 
williams, G., Ballard, C., Francis, P., & Aarsland, D. (2020). Postmortem 
Cortical Transcriptomics of Lewy Body Dementia Reveal Mitochondrial 
Dysfunction and Lack of Neuroinflammation. The American Journal of 
Geriatric Psychiatry: Official Journal of the American Association for 
Geriatric Psychiatry, 28(1), 75–86. https://doi.org/10.1016/j.jagp.2019. 
06.007

Ravina, B., Putt, M., Siderowf, A., Farrar, J. T., Gillespie, M., Crawley, A., 
Fernandez, H. H., Trieschmann, M. M., Reichwein, S., & Simuni, T. (2005). 
Donepezil for dementia in Parkinson’s disease: A randomised, double 
blind, placebo controlled, crossover study. Journal of Neurology, 
Neurosurgery, and Psychiatry, 76(7), 934–939. https://doi.org/10.1136/
jnnp.2004.050682

Reddy, S., Factor, S. A., Molho, e. S., & Feustel, P. J. (2002). The effect of que-
tiapine on psychosis and motor function in parkinsonian patients with 
and without dementia. Movement Disorders, 17(4), 676–681. https://doi.
org/10.1002/mds.10176

Rice, T., Dobry, Y., wang, e., Novakovic, v., & Sher, L. (2013). Cognitive effects 
of quetiapine in a patient with dementia with Lewy bodies. 
Psychogeriatrics: The Official Journal of the Japanese Psychogeriatric 
Society, 13(1), 52–57. https://doi.org/10.1111/j.1479-8301.2012.00414.x

Ridha, B. H., Josephs, K. A., & Rossor, M. N. (2005). Delusions and hallucina-
tions in dementia with Lewy bodies: worsening with memantine. 
Neurology, 65(3), 481–482. https://doi.org/10.1212/01.wnl.0000172351 
.95783.8e

Sadek, J., & Rockwood, K. (2003). Coma with accidental single dose of an 
atypical neuroleptic in a patient with Lewy Body dementia. The 
American Journal of Geriatric Psychiatry, 11(1), 112–113. https://doi.
org/10.1097/00019442-200301000-00019

Sano, M., Stern, Y., Marder, K., & Mayeux, R. (1990). A controlled trial of pi-
racetam in intellectually impaired patients with Parkinson’s disease. 
Movement Disorders: Official Journal of the Movement Disorder Society, 
5(3), 230–234. https://doi.org/10.1002/mds.870050308

Sato, S., Mizukami, K., & Asada, T. (2010). Successful treatment of extrapyra-
midal and psychotic symptoms with zonisamide in a patient with de-
mentia with Lewy bodies. Progress in Neuro-Psychopharmacology & 
Biological Psychiatry, 34(6), 1130–1131. https://doi.org/10.1016/j.
pnpbp.2010.04.018

Sechi, G., Agnetti, v., Masuri, R., Deiana, G. A., Pugliatti, M., Paulus, K. S., & 
Rosati, G. (2000). Risperidone, neuroleptic malignant syndrome and 
probable dementia with Lewy bodies. Progress in Neuro-
Psychopharmacology & Biological Psychiatry, 24(6), 1043–1051. https://
doi.org/10.1016/S0278-5846(00)00123-8

Seppi, K., Ray Chaudhuri, K., Coelho, M., Fox, S. H., Katzenschlager, R., Perez 
Lloret, S., weintraub, D., Sampaio, C, & Collaborators of the Parkinson’s 
Disease Update on Non-Motor Symptoms Study Group on behalf of the 
Movement Disorders Society evidence-Based Medicine Committee. 
(2019). Update on treatments for nonmotor symptoms of Parkinson’s 
disease-an evidence-based medicine review. Movement Disorders: 
Official Journal of the Movement Disorder Society, 34(2), 180–198. https://
doi.org/10.1002/mds.27602

Shea, Y. F., & Chu, L. w. (2016). Neuroleptic malignant syndrome caused by 
quetiapine in an elderly man with Lewy body dementia. Journal of the 
American Geriatrics Society, 64(9), e55–e56. https://doi.org/10.1111/
jgs.14184

Shinno, H., Utani, e., Okazaki, S., Kawamukai, T., Yasuda, H., inagaki, T., 
inami, Y., & Horiguchi, J. (2007). Successful treatment with Yi-Gan San 
for psychosis and sleep disturbance in a patient with dementia with 
Lewy bodies. Prog Neuropsychopharmacol Biol Psychiatry, 31(7), 1543–
1545. https://doi.org/10.1016/j.pnpbp.2007.07.002

StataCorp. (2019). Stata Statistical Software: Release 16. StataCorp LLC.
Stinton, C., McKeith, i., Taylor, J. P., Lafortune, L., Mioshi, e., Mak, e., 

Cambridge, v., Mason, J., Thomas, A., & O’Brien, J. T. (2015). 
Pharmacological management of Lewy body dementia: A systematic 

review and meta-analysis. The American Journal of Psychiatry, 172(8), 
731–742. https://doi.org/10.1176/appi.ajp.2015.14121582

Strothjohann, M. H., & Fuchs, G. A. (2011). Rotigotine and demented 
Parkinson’s disease patients: A therapeutic option. Movement Disorders, 
26, S261. https://doi.org/10.1002/mds.23764

Stubendorff, K., Larsson, v., Ballard, C., Minthon, L., Aarsland, D., & Londos, 
e. (2014). Treatment effect of memantine on survival in dementia with 
Lewy bodies and Parkinson’s disease with dementia: A prospective 
study. BMJ Open, 4(7), e005158. https://doi.org/10.1136/bmjop-
en-2014-005158

Sugawara Kikuchi, Y., & Shimizu, T. (2019). Aripiprazole for the treatment of 
psychotic symptoms in patients with dementia with Lewy bodies: A 
case series. Neuropsychiatric Disease and Treatment, 15, 543–547. 
https://doi.org/10.2147/NDT.S189050

Svenningsson, P., Odin, P., Dizdar, N., Johansson, A., Grigoriou, S., Tsitsi, P., 
wictorin, K., Bergquist, F., Nyholm, D., Rinne, J., Hansson, F., Sonesson, 
C., Tedroff, J., & iRL752 Collaborators. (2020). A phase 2a trial investigat-
ing the safety and tolerability of the novel cortical enhancer iRL752 in 
Parkinson’s disease dementia. Movement Disorders, 35(6), 1046–1054. 
https://doi.org/10.1002/mds.28020

Takahashi, H., Yoshida, K., Sugita, T., Higuchi, H., & Shimizu, T. (2003). 
Quetiapine treatment of psychotic symptoms and aggressive behavior 
in patients with dementia with Lewy bodies: A case series. Progress in 
Neuro-Psychopharmacology & Biological Psychiatry, 27(3), 549–553. 
https://doi.org/10.1016/S0278-5846(03)00040-X

Tanaka, M., & Kita, T. (2005). Paroxetine and improvement of visual halluci-
nations in patients with dementia with lewy bodies. Journal of the 
American Geriatrics Society, 53(4), 732–733. https://doi.
org/10.1111/j.1532-5415.2005.53228_5.x

Taylor, C., Marsh-Davies, A., Skelly, R., Archibald, N., & Jackson, S. (2021). 
Setting up a clozapine service for Parkinson’s psychosis. BJPsych 
Advances, 1–9. http://doi.org/10.1192/bja.2021.1124

Terao, T., Shimomura, T., izumi, Y., & Nakamura, J. (2003). Two cases of que-
tiapine augmentation for donepezil-refractory visual hallucinations in 
dementia with Lewy bodies. The Journal of Clinical Psychiatry, 64(12), 
1520–1521. https://doi.org/10.4088/jcp.v64n1217g

Thomas, A. J., Burn, D. J., Rowan, e. N., Littlewood, e., Newby, J., Cousins, D., 
Pakrasi, S., Richardson, J., Sanders, J., & McKeith, i. G. (2005). A compari-
son of the efficacy of donepezil in Parkinson’s disease with dementia 
and dementia with Lewy bodies. International Journal of Geriatric 
Psychiatry, 20(10), 938–944. https://doi.org/10.1002/gps.1381

Thomas, B. H., Ciliska, D., Dobbins, M., & Micucci, S. (2004). A process for 
systematically reviewing the literature: Providing the research evidence 
for public health nursing interventions. Worldviews on Evidence-Based 
Nursing, 1(3), 176–184. https://doi.org/10.1111/j.1524-475X.2004. 
04006.x

Tombini, M., Pellegrino, G., Di Pino, G., & Assenza, G. (2013). Zonisamide for 
seizures in Parkinson’s disease with dementia. Seizure, 22(4), 324–325. 
https://doi.org/10.1016/j.seizure.2013.01.011

Tsai, C. H., Huang, H. C., Liu, B. L., Li, C. i., Lu, M. K., Chen, X., Tsai, M. C., Yang, 
Y. w., & Lane, H. Y. (2014). Activation of N-methyl-D-aspartate receptor 
glycine site temporally ameliorates neuropsychiatric symptoms of 
Parkinson’s disease with dementia. Psychiatry and Clinical Neurosciences, 
68(9), 692–700. https://doi.org/10.1111/pcn.12175

Tse, w., Frisina, P. G., Halbig, T. D., Gracies, J. M., Liang, L., Tarshish, C., Lesser, 
G., Neufeld, R., Koller, w. C., & Libow, L. S. (2008). The effects of with-
drawal of dopaminergic medication in nursing home patients with ad-
vanced Parkinsonism. Journal of the American Medical Directors 
Association, 9(9), 670–675. https://doi.org/10.1016/j.jamda.2008.07.001

varanese, S., Perfetti, B., Gilbert-wolf, R., Thomas, A., Onofrj, M., & Di Rocco, 
A. (2013). Modafinil and armodafinil improve attention and global 
mental status in Lewy bodies disorders: Preliminary evidence. 
International Journal of Geriatric Psychiatry, 28(10), 1095–1097. https://
doi.org/10.1002/gps.3952

vasile, D., vasiliu, O., vasile, M. L., Bogdan, v., Badescu, e., Mangalagiu, A. G., 
Stanescu, B., & Petrescu, B. M. (2010). The efficacy of psychopharmaco-
logic treatment in depressive disorder associated with Parkinson’s dis-
ease dementia. European Psychiatry, 25, 996. https://doi.org/10.1016/
S0924-9338(10)70986-X

walker, Z., Grace, J., Overshot, R., Satarasinghe, S., Swan, A., Katona, C. L., & 
McKeith, i. G. (1999). Olanzapine in dementia with Lewy bodies: A clini-
cal study. International Journal of Geriatric Psychiatry, 14(6), 459–466. 

https://doi.org/10.1007/s00415-005-0943-4
https://doi.org/10.1007/s00415-005-0943-4
https://doi.org/10.1016/j.jagp.2019.
https://doi.org/10.1016/j.jagp.2019.
https://doi.org/10.1136/jnnp.2004.050682
https://doi.org/10.1136/jnnp.2004.050682
https://doi.org/10.1002/mds.10176
https://doi.org/10.1002/mds.10176
https://doi.org/10.1111/j.1479-8301.2012.00414.x
https://doi.org/10.1212/01.wnl.0000172351
https://doi.org/10.1212/01.wnl.0000172351
https://doi.org/10.1097/00019442-200301000-00019
https://doi.org/10.1097/00019442-200301000-00019
https://doi.org/10.1002/mds.870050308
https://doi.org/10.1016/j.pnpbp.2010.04.018
https://doi.org/10.1016/j.pnpbp.2010.04.018
https://doi.org/10.1016/S0278-5846(00)00123-8
https://doi.org/10.1016/S0278-5846(00)00123-8
https://doi.org/10.1002/mds.27602
https://doi.org/10.1002/mds.27602
https://doi.org/10.1111/jgs.14184
https://doi.org/10.1111/jgs.14184
https://doi.org/10.1016/j.pnpbp.2007.07.002
https://doi.org/10.1176/appi.ajp.2015.14121582
https://doi.org/10.1002/mds.23764
https://doi.org/10.1136/bmjopen-2014-005158
https://doi.org/10.1136/bmjopen-2014-005158
https://doi.org/10.2147/NDT.S189050
https://doi.org/10.1002/mds.28020
https://doi.org/10.1016/S0278-5846(03)00040-X
https://doi.org/10.1111/j.1532-5415.2005.53228_5.x
https://doi.org/10.1111/j.1532-5415.2005.53228_5.x
https://doi.org/http://doi.org/10.1192/bja.2021.1124
https://doi.org/10.4088/jcp.v64n1217g
https://doi.org/10.1002/gps.1381
https://doi.org/10.1111/j.1524-475X.2004.
https://doi.org/10.1111/j.1524-475X.2004.
https://doi.org/10.1016/j.seizure.2013.01.011
https://doi.org/10.1111/pcn.12175
https://doi.org/10.1016/j.jamda.2008.07.001
https://doi.org/10.1002/gps.3952
https://doi.org/10.1002/gps.3952
https://doi.org/10.1016/S0924-9338(10)70986-X
https://doi.org/10.1016/S0924-9338(10)70986-X


14 K. e. wATTS eT AL.

https://doi.org/10.1002/(SiCi)1099-1166(199906)14:6 < 459::AiD-
GPS957 > 3.0.CO;2-R

walker, Z., Possin, K. L., Boeve, B. F., & Aarsland, D. (2015). Lewy body de-
mentias. The Lancet, 386(10004), 1683–1697. https://doi.org/10.1016/
S0140-6736(15)00462-6

wang, H. F., Yu, J. T., Tang, S. w., Jiang, T., Tan, C. C., Meng, X. F., wang, C., Tan, M. S., 
& Tan, L. (2015). efficacy and safety of cholinesterase inhibitors and meman-
tine in cognitive impairment in Parkinson’s disease, Parkinson’s disease de-
mentia, and dementia with Lewy bodies: Systematic review with meta-anal-
ysis and trial sequential analysis. Journal of Neurology, Neurosurgery, and 
Psychiatry, 86(2), 135–143. https://doi.org/10.1136/jnnp-2014-307659

wang, Z., Gao, G., Duan, C., & Yang, H. (2019). Progress of immunotherapy 
of anti-α-synuclein in Parkinson’s disease. Biomedicine & 
Pharmacotherapy = Biomedecine & Pharmacotherapie, 115, 108843 
https://doi.org/10.1016/j.biopha.2019.108843

wesnes, K. A., Aarsland, D., Ballard, C., & Londos, e. (2015). Memantine im-
proves attention and episodic memory in Parkinson’s disease dementia 
and dementia with Lewy bodies. Int J Geriatr Psychiatry, 30(1), 46–54. 
https://doi.org/10.1002/gps.4109

williams, M. M., Xiong, C., Morris, J. C., & Galvin, J. e. (2006). Survival and 
mortality differences between dementia with Lewy bodies vs Alzheimer 
disease. Neurology, 67(11), 1935–1941. https://doi.org/10.1212/01.
wnl.0000247041.63081.98

workman, R. H., Jr., Orengo, C. A., Bakey, A. A., Molinari, v. A., & Kunik, M. e. 
(1997). The use of risperidone for psychosis and agitation in demented 
patients with Parkinson’s disease. The Journal of Neuropsychiatry and 
Clinical Neurosciences, 9(4), 594–597. https://doi.org/10.1176/jnp.9.4.594

wortmann, M. (2012). Dementia: A global health priority - highlights from 
an ADi and world Health Organization report. Alzheimer’s Research & 
Therapy, 4(5), 40. https://doi.org/10.1186/alzrt143

Yablonskaya, A. Y., Fedorova, N. v., & Belgusheva, M. e. (2011). effects of 
amantadine sulfate on cognitive impairments in patients with 
Parkinson’s disease. Neuroscience and Behavioral Physiology, 41(6), 567–
573. https://doi.org/10.1007/s11055-011-9456-z

Zhang, C., Zang, Y., Song, Q., Li, H., Hu, L., Zhao, w., Feng, S., Gu, F., Zhao, F., 
& Zhang, C. (2019). The efficacy of a "cocktail therapy" on Parkinson’s 
disease with dementia. Neuropsychiatric Disease and Treatment, 15, 
1639–1647. https://doi.org/10.2147/NDT.S179453

https://doi.org/10.1002/(SICI)1099-1166(199906)14:6 < 459::AID-GPS957 > 3.0.CO;2-R
https://doi.org/10.1002/(SICI)1099-1166(199906)14:6 < 459::AID-GPS957 > 3.0.CO;2-R
https://doi.org/10.1016/S0140-6736(15)00462-6
https://doi.org/10.1016/S0140-6736(15)00462-6
https://doi.org/10.1136/jnnp-2014-307659
https://doi.org/10.1016/j.biopha.2019.108843
https://doi.org/10.1002/gps.4109
https://doi.org/10.1212/01.wnl.0000247041.63081.98
https://doi.org/10.1212/01.wnl.0000247041.63081.98
https://doi.org/10.1176/jnp.9.4.594
https://doi.org/10.1186/alzrt143
https://doi.org/10.1007/s11055-011-9456-z
https://doi.org/10.2147/NDT.S179453

	Systematic review of pharmacological interventions for people with Lewy body dementia
	ABSTRACT
	Introduction
	Methods
	Results
	Dementia with Lewy bodies
	Cognitive symptoms
	Neuropsychiatric symptoms
	Motor symptoms
	Mortality

	Parkinsons disease dementia
	Cognitive symptoms
	Neuropsychiatric symptoms
	Motor symptoms
	QoL and caregiver burden


	Discussion
	Acknowledgements

	Disclosure statement
	ORCID
	Funding
	Data availability statement
	Author contribution
	References



