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Abstract
Introduction  People with Lewy body dementia (LBD) experience pronounced psychotic symptoms but are extremely sensi-
tive to side effects from antipsychotic treatment. In comparison, acetylcholinesterase inhibitors (AChEIs) are a safer treatment 
option for managing cognitive and neuropsychiatric symptoms and should ideally be the first-line treatment according to 
review literature. This study described the pharmacological treatment of LBD-associated neuropsychiatric symptoms among 
older people by comparing dispensing records of antipsychotic drugs and AChEIs.
Methods  This study included people with records of antipsychotic drugs dispensed in 2019 according to the Swedish 
Prescribed Drug Register, which functioned as an indicator of neuropsychiatric symptoms, who had been registered with 
LBD in the Swedish registry for cognitive/dementia disorders according to basal registrations from 2007 to 2020. We then 
determined the proportions of individuals with and without dispensing records of AChEIs prescribed before their index 
antipsychotic prescription fill of 2019, by comparing prescribing dates. Age, sex and nursing home residency were included 
as independent variables in a multiple logistic regression model to analyse associations between demographic factors and 
first-line treatment with AChEIs.
Results  In total, 362 individuals with symptoms of LBD had filled at least one prescription for any antipsychotic drug in 
2019. There were 114 people (31.5%) who had been prescribed antipsychotics as first-line treatment instead of AChEIs, and 
among them, 60 individuals had been diagnosed with LBD after the index antipsychotic prescribing date. First-line treat-
ment with AChEIs was more common among males (odds ratio, OR, 1.65 [95% CI 1.03–2.62]) and nursing home residents 
(2.51 [1.59–3.96]).
Conclusions  Antipsychotics were utilized as first-line treatment instead of AChEIs among almost one-third of antipsychotic 
users with symptoms of LBD. It is important to consider emerging psychotic symptoms among older people as possible 
manifestations of LBD to ensure early and appropriate pharmacological treatment.

Key Points 

One-third of older people with symptoms of LBD had no 
records of AChEIs before being exposed to antipsychotic 
drugs.

In approximately half of those cases, the antipsychotic 
drug prescription predated the LBD diagnosis.

Early screening for LBD among older people might 
reduce antipsychotic drug use in this vulnerable group.

1  Introduction

Lewy body dementia (LBD), an umbrella term referring 
to dementia with Lewy bodies and Parkinson’s disease 
dementia, is considered the second most common cause 
of primary degenerative major neurocognitive disorder 
[1, 2]. In addition to motor impairment and loss of cog-
nitive function, people with LBD usually present with 
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pronounced and sometimes disturbing visual hallucina-
tions [4]. Although antipsychotic treatments have the 
potential to provide symptom relief in certain individu-
als with visual hallucinations or behavioural disturbances 
[5], a clinical dilemma is that people with LBD are on 
average severely prone to the adverse effects of antipsy-
chotic drugs, for example, worsened parkinsonism, neu-
roleptic malignant syndrome and, in worst case, death [6, 
7]. On a neurochemical level, LBD is characterized by a 
substantial loss of cholinergic activity, a deficit that may 
be even more severe than in Alzheimer’s disease [8]. In 
that respect, acetylcholinesterase inhibitors (AChEIs) have 
proven to be effective in managing both the cognitive and 
neuropsychiatric symptoms of LBD [9, 10] and display 
a favourable safety profile compared with antipsychotic 
drugs. Although there might be specific circumstances that 
need to be considered for each patient, AChEIs are gener-
ally the recommended first-line pharmacological treatment 
for people with LBD who present with psychotic symp-
toms or similar neuropsychiatric manifestations [11, 12].

In a previous study based on the Swedish registry for 
cognitive/dementia disorders (SveDem), the estimated 
prevalence of antipsychotic use among people diagnosed 
with LBD was 21%; the corresponding percentage for 
antidementia drugs (i.e. AChEIs or memantine) was 78% 
[13]. Hence, it seems uncertain to what extent people with 
features of LBD are being recognized and considered for 
such medications. In this study, we described the phar-
macological treatment of LBD-associated neuropsychiat-
ric symptoms among older people in 2019 by comparing 
dispensing records of antipsychotic drugs and AChEIs. 
Our first objective was to identify the proportion of antip-
sychotic users during 2019, diagnosed with LBD no later 
than 2020, who had been prescribed AChEIs as first-line 
treatment to manage psychotic symptoms. A second objec-
tive was to explore associations between first-line treat-
ment of LBD and demographic factors.

2 � Method

2.1 � Study Population, Data Sources and Statistics

The study population was initially identified through the 
Swedish Prescribed Drug Register on the basis of people 
who filled at least one prescription for any antipsychotic 
drug in 2019 (n = 34,065). This national registry contains 
data on all prescription medicines dispensed at Swedish 
pharmacies, regardless of the degree to which they are 
subsidized by the Swedish state. The prescribing date of 
the first antipsychotic dispensed in 2019 was defined as the 
index date. A summary of all substances and formulations 

covered by the search is available in Table S1. Basal reg-
istrations from SveDem were then used to identify people 
with LBD. In brief, SveDem is a national quality regis-
try that contained 89,770 unique basal registrations of 
people with major neurocognitive disorder by the end of 
2019 [14]. People are registered at the time of diagnosis, 
and the records are generally, but not as a rule, updated 
annually. We selected those antipsychotic users who were 
diagnosed and registered with LBD from 2007 to 2020, 
corresponding to codes F02.3, F03.8, G20.9 and G31.8 
in the tenth version of the International Classification of 
Diseases (ICD-10). The data from SveDem was originally 
used for another comparison which had been restricted to 
people 65 years or older [15]; that cut-off age consequently 
became an inclusion criterion for the present study. That 
procedure identified 369 antipsychotic users from 2019 
who had been diagnosed with LBD no later than 2020. 
To avoid misinterpretation of the prescription fills, we 
excluded seven people with records of LBD in combina-
tion with schizophrenia or schizoaffective disorder (ICD 
codes F20 or F25), and the final dataset thus contained 
362 unique individuals with LBD features and dispens-
ing records of antipsychotic drugs. For each individual, 
the first prescribing date of any AChEI (i.e. donepezil, 
rivastigmine or galantamine) dating back to 2007 was then 
compared with the index date. Records of AChEIs before 
the index date were defined as the first-line treatment and 
are henceforth referred to as such. Information about nurs-
ing home residency was obtained from the National Regis-
ter of Care and Social Services for the Elderly and Persons 
with Impairment. People with nursing home service are 
reported to the registry each month. We treated the data as 
a dichotomous variable, and persons were considered nurs-
ing home residents if they had at least one record of nurs-
ing home stay from 1 July to 31 December 2019, hence 
not accounting for the total time spent at a nursing home.

Multiple logistic regression was applied to analyse 
associations between first-line treatment with AChEIs 
and pre-defined independent variables in terms of age, 
sex and nursing home residency. The registry data were 
cleaned in Stata 17, and IBM Statistics SPSS version 28 
was used to select the study population and for subsequent 
data handling. Odds ratios (ORs) were reported with 95% 
confidence intervals, and continuous data were presented 
as means ± standard deviation (SD).

2.2 � Ethical Considerations

The study was approved by the Swedish Ethical Review 
Authority (registration number: 2020-04663).
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3 � Results

The study population included 362 individuals, was predom-
inantly male and had a mean age of 77.4 years (Table 1). Of 
the two LBD diagnoses, more people were registered with 
dementia with Lewy bodies than with Parkinson’s disease 
dementia. Over half of the individuals were nursing home 
residents. Approximately two-thirds of the index antipsy-
chotic prescriptions in 2019 were for quetiapine. Regarding 
antidementia drugs, 82.9% (n = 300) had filled at least one 
prescription for AChEIs as of 31 December 2019, and those 
prescriptions had been issued before the index antipsychotic 

drug prescription in 248 cases, i.e. 68.5% of the whole study 
population (Fig. 1). Consequently, we identified 114 people 
(31.5%) with no record of AChEIs before their index antip-
sychotic prescription fill in 2019. Memantine users were less 
common in the study population, with a user proportion of 
52.5% (n = 190). When exploring dementia with Lewy bod-
ies and Parkinson’s disease dementia separately, the percent-
ages of people without first-line treatment with AChEIs were 
33.2% and 29.4%, respectively.

Among the 114 people without first-line treatment with 
AChEIs, 52.6% (n = 60) had an antipsychotic prescription 
that had been issued before the date of the LBD diagnosis 
(Fig. 1). Looking at the same subset of individuals (n = 114), 

Table 1   Study population 
characteristics and dispensing 
records

AChEIs acetylcholinesterase inhibitors, SD standard deviation
a Based on most recent follow-up before index date
b Based on the first antipsychotic prescription fill of 2019.
c Dispensing records from 2007 to 2019

Study population (N) 362
Male sex, n (%) 230 (63.5)
Age, mean ± SD 77.4 ± 5.8
Nursing home residents, n (%) 207 (57.2)
Diagnoses, n (%)
 Dementia with Lewy bodies 199 (55.0)
 Parkinson’s disease dementia 163 (45.0)

Diagnosis year, n (%)
 2020 18 (5.0)
 2019 50 (13.8)
 2018 58 (16.0)
 2017 64 (17.7)
 2016 65 (18.0)
 2015 38 (10.5)
 2014 28 (7.7)
 2013 12 (3.3)
 2012 14 (3.9)
 2011 10 (2.8)
 2010 or earlier 5 (1.3)

Mini Mental State Exam (MMSE) score,a mean ± SD 21.1 ± 4.4
Distribution of index antipsychotic prescription fills at substance levelb

 Quetiapine, n (%) 246 (68.0)
 Risperidone, n (%) 54 (14.9)
 Clozapine, n (%) 46 (12.7)
 Haloperidol, n (%) 8 (2.2)
 Olanzapine, n (%) 4 (1.1)
 Aripiprazole, n (%) 2 (0.6)
 Levomepromazine, n (%) 1 (0.3)
 Flupentixol, n (%) 1 (0.3)

AChEIs ever, n (%)c 300 (82.9)
AChEIs dispensed in 2019, n (%) 219 (60.5)
Memantine ever, n (%)c 190 (52.5)
AChEIs before index antipsychotic prescription fills of 2019, n (%) 248 (68.5)
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this figure was 16.7% (n = 8/48) and 78.8% (n = 52/66) 
among nursing home residents and people with other living 
arrangements, respectively.

First-line treatment with AChEIs was more common 
among males (OR, 1.65 [1.03–2.62]) and nursing home 
residents (2.51 [1.59–3.96]; Table 2). The association with 
higher age was positive (crude OR, 1.02 [0.98–1.06]) and 
non-significant; however, the correlation with the logarithm 
of the odds was not sufficiently linear to include age as an 
independent variable in the multiple logistic regression 
model.

4 � Discussion

4.1 � Findings

In this study, 31.5% of the study population had no dispens-
ing history of AChEIs with a prescribing date preceding 
that of their earliest prescription fill for antipsychotic drugs 
in 2019. That percentage signals underuse of AChEIs, and 
it suggests that pharmacological management of neuropsy-
chiatric symptoms in LBD could be optimized. Of note, we 
did not account for antipsychotic drugs dispensed before 
2019, which means that our reported percentage might be 
an underestimation in relation to the proportion who, at 
some point during disease progression, had been exposed 
to antipsychotic treatment before AChEIs. However, since 
a few years have passed since the data were extracted, and 

Fig. 1.   The procedure to identify users of antipsychotic drugs and acetylcholinesterase inhibitors (AChEIs) in Lewy body dementia (LBD)

Table 2.   Multiple logistic 
regression analysis of 
independent demographic 
variables and first-line treatment 
with AChEIs

AChEIs acetylcholinesterase inhibitors, CI confidence interval, OR odds ratio
Cox–Snell R2 = 0.053; Hosmer–Lemeshow test = 0.014, p = 0.993

Independent variables First-line treatment with AChEIs

Yes (n = 248) No (n = 114) OR CI (95%) p-value

Male sex, n (%) 166 (72.2) 64 (27.8) 1.65 1.03–2.62 0.037
Female sex, n (%) 82 (62.1) 50 (37.9) Reference
Nursing home resident, n (%) 159 (76.8) 48 (23.2) 2.51 1.59–3.96 < 0.001
Other residency, n (%) 89 (57.4) 66 (42.6) Reference
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literature has been updated continously, we limited the com-
parison to antipsychotics dispensed in 2019.

Regarding demographic factors, first-line treatment with 
AChEIs was more common among nursing home residents. 
This observation could reflect that people with LBD in nurs-
ing homes might be older than their community-dwelling 
references. It is thus reasonable that AChEIs have been pre-
scribed and evaluated at an earlier stage of disease progres-
sion in the subgroup of nursing home residents.

Male sex was positively associated with first-line treat-
ment using AChEIs. One plausible reason behind that sex 
difference could be that females, compared with males, less 
often show pronounced aggressive behaviour [16]. Hence, 
among all patients with LBD in SveDem who at some point 
received AChEIs, more male patients might have needed 
additional symptom management through antipsychotic 
treatment. In other words, relatively more female patients 
with LBD, who had initiated treatment with AChEIs, might 
not have been exposed to antipsychotic treatment at all, and 
were therefore not included in the study population, since 
our method was based on antipsychotic prescription fills 
as index date. Another explanation could be that LBD is 
on average more common among men [1], which was also 
supported by the distribution seen in our study population 
(Table 1). Such general awareness among physicians regard-
ing typical patient characteristics could mean that the diag-
nosis is suspected earlier in males, leading to faster initiation 
of AChEIs.

When we further investigated the subset of individuals 
with no records of AChEIs (n = 114), approximately half of 
them had been formally diagnosed after their index antipsy-
chotic prescription fill of 2019 was issued. Relatively few of 
those diagnosed after being exposed to antipsychotic treat-
ment were nursing home residents, for whom the results 
indicate that antipsychotic treatment have deliberately been 
chosen in preference to AChEIs, despite knowledge of LBD. 
Nursing home residents with neurocognitive disorders have 
previously been associated with higher use of antipsychotic 
drugs compared with other older people [15]. In addition, 
institutionalization itself has been recognized as a risk fac-
tor for antipsychotic drug use [17], and caregiver distress 
and staff shortage have been suggested as probable reasons 
for excessive exposure [18]. One reasonable interpretation 
of the outlined time order of events is that, for many older 
people who present with emerging psychotic features, the 
treatment is initially directed against the most obvious symp-
toms; LBD is later confirmed, at which point the under-
lying cholinergic deficit becomes a target for intervention. 
It might, of course, seem irrational to prescribe AChEIs 
if the aetiology of the manifestations has not been fully 
determined; however, not doing so may simultaneously put 
older people with undetected LBD at high risk of numerous 
undesired and, in some cases, life-threatening outcomes [7]. 

Since proneness to the adverse effects of antipsychotic treat-
ment is a typical characteristic of LBD [19], several people 
could have shown apparent neurologic side effects emerging 
during the antipsychotic treatment, which in turn directed 
the diagnostic procedure and treatment towards LBD from 
that point onwards. Nevertheless, higher awareness of LBD 
features could potentially have resulted in earlier diagnostic 
re-evaluation in some of those cases. Another possibility is 
that sensitivity to adverse effects of antipsychotic treatment, 
for example, extrapyramidal side effects, might have been 
misinterpreted as LBD among individuals with other neuro-
cognitive disorders. To what extent this might have affected 
the results is not known. Nor do we know how many people 
with LBD pathology who received antipsychotic treatment 
but died before their diagnosis could be confirmed, since 
such individuals would not have been captured by SveDem.

In terms of individual drugs, it should be noted that the 
majority of index prescription fills were for quetiapine, 
which has the advantage of less dopamine receptor antago-
nism than several other antipsychotic drugs [20], although 
that is, in the end, related to dosage. It should also be under-
lined that quetiapine has anticholinergic properties which 
might be especially problematic among patients with LBD, 
a group who, on average, have an anticholinergic deficit 
comparable, or perhaps worse, than have persons with Alz-
heimer’s disease [8].

From the perspective of medication appropriateness and 
clinically relevant interactions, donepezil may increase QT 
time [21], a prolongation that might be important to consider 
when administering the drug in combination with, for exam-
ple, citalopram [22]. Still, prolongation of QT time should 
not be considered a reason to discard the whole therapeutic 
arsenal of AChEIs; for example, rivastigmine has few docu-
mented interactions and has proven especially effective in 
LBD [23]. In summary, there are few circumstances that 
discourage the use of AChEIs in LBD; the drugs should ide-
ally be tested and evaluated, even though not all individuals 
will ultimately tolerate the treatment. It should also be noted 
that the Swedish Prescribed Drug Register does not contain 
data on medicines administered within inpatient care. Our 
results would therefore not represent the most acute stages 
of psychiatric and/or geriatric care, i.e. situations in which 
the use of antipsychotic drugs could be more urgent and 
warranted [6, 24, 25].

Finally, it is also relevant to discuss whether our data truly 
reflect the intended treatment or if poor adherence due to, for 
example, socioeconomic factors [26] might have affected the 
results. In Sweden, there is a tax-funded subsidiary system 
that limits the yearly self-cost of prescription drugs for each 
citizen. All antidementia drugs are covered by this subsi-
dization, regardless of indication. Although we cannot tell 
for sure, it is nonetheless worth mentioning that the whole 
study population was, in the first place, identified through a 
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prescription filled for antipsychotic drugs; hence, they were 
at least partly able to pay for prescription drugs.

Taken together, a key to optimizing pharmacotherapy in 
this vulnerable group would be to recognize and treat prob-
able cases of LBD at the earliest possible stage and then 
target the pharmacological approach accordingly.

4.2 � Strengths

A general limitation of the Swedish Prescribed Drug Reg-
ister is that it contains no information on indications for 
treatment. Antipsychotic drugs and AChEIs in this specific 
context, however, have few plausible indications other than 
managing neuropsychiatric manifestations and providing 
cognitive symptom relief. We therefore believe that dis-
pensing records of antipsychotic drugs and AChEIs can be 
considered valid quality indicators regarding LBD treat-
ment. Another strength is the relatively large dataset with 
nationwide representation of specialized geriatric care [13]. 
The annual SveDem report from 2019 shows that the num-
ber of registered LBD diagnoses from specialized care and 
primary care were 223 and 10 cases, respectively. Hence, 
we can fairly assume that most of our study population rep-
resent specialized care. And within specialized care units, 
approximately 95% of the patients have been the subjects of 
a basal dementia evaluation, a procedure which includes, 
for example, laboratory analysis, computed tomography, 
interview with relatives, cognitive tests and a structured 
functional assessment. Therefore, we believe that those who 
were included in the dataset most likely had clinical features 
of LBD.

4.3 � Limitations and Risk of Bias

This study was designed to quantify first-line treatment 
with AChEIs using antipsychotic exposure as index date, 
and we can therefore not evaluate medication appropriate-
ness among older people with LBD in general. Further-
more, the Swedish Prescribed Drug Register only con-
tains data on prescription fills, so there could be cases 
of antipsychotic users who have been prescribed AChEIs 
but for unknown reasons never filled those prescriptions, 
and they have not been included in the study population. 
This study was based on data from a quality registry with 
an estimated degree of coverage in the vicinity of 30% in 
relation to the whole Swedish population with major neu-
rocognitive disorder/dementia [14]. In terms of representa-
tiveness, the proportion of LBD reported in the annual 
report from SveDem [14] was 4% and thus notably low 
compared with prevalence estimates found in review lit-
erature [1, 3]. Although numbers reported on the basis of 
clinical samples could be sensitive to selection bias, many 
cases of LBD might nonetheless have been undiagnosed 

or incorrectly classified as unspecified dementia and con-
sequently not included in our dataset. In this respect, it 
should be noted that basal registrations were used to iden-
tify the study population, meaning that some individuals 
could theoretically have had their diagnosis re-evaluated. 
Such individuals should still ideally have been considered 
for treatment with AChEIs at the time of their primary 
diagnosis, and the interpretation of the main results should 
therefore not be affected by the potential lack of follow-up 
data. Still, even though we excluded cases of schizophre-
nia and schizoaffective disorder, we cannot disregard that 
some individuals might have had co-existing conditions, 
for which antipsychotics (e.g. quetiapine for bipolar dis-
order) is a recommended treatment [27, 28]; however, that 
should not affect the main interpretation.

As mentioned, the present study focused on LBD symp-
toms of a severity leading to antipsychotic treatment based 
on one specific year. Using records of antipsychotic treat-
ment older than that was considered inappropriate, since 
we wanted to reflect the current prescribing situation as far 
as possible, and all evidence and consensus for utilizing 
AChEIs had not been published at the time of the earlier 
years covered by our data [10, 11]. A comprehensive study 
based on more recent data, spanning over several years, e.g. 
from 2020 onwards, and using diagnosis date as index would 
be a more optimal study design to fully describe and evalu-
ate first-line treatment of LBD. Furthermore, the analysis 
of demographic variables and first-line treatment observed 
in our study was foremost exploratory and gave no informa-
tion about causality or direction of the relationships but may 
still be useful for further studies. For example, although the 
association between nursing home residency and first-line 
treatment is ambiguous, it still seems important to incor-
porate nursing home status in any future study focusing on 
predictors of drug use among people with LBD.

5 � Conclusions

On the basis of dispensing records from 2019, antipsychot-
ics were utilized as first-line treatment instead of AChEIs 
among almost one-third of antipsychotic users with symp-
toms of LBD. It is important to consider any emerging 
psychotic symptoms among older people as possible mani-
festations of LBD to ensure early and appropriate pharma-
cological treatment.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s40801-​025-​00501-1.

https://doi.org/10.1007/s40801-025-00501-1


389Pharmacy Dispensing Records to Describe and Evaluate the Use of Acetylcholinesterase Inhibitors

Declarations 

Funding  No financial support was received for the conduct of this 
study or preparation of this manuscript.

Conflict of Interest  Maria Gustafsson is an Editorial Board member of 
Drugs – Real World Outcomes. Maria Gustafsson was not involved in 
the selection of peer reviewers for the manuscript nor any of the subse-
quent editorial decisions. Jonas Kindstedt and Hugo Lövheim declare 
no conflicts of interest.

Ethical Approval and Consent to Participate  The Swedish Ethical 
Review Authority approved this registry-based study (diary number: 
2020-04663). The need for informed consent has been exempted by 
Swedish Ethical Review Authority.

Consent to Publication  Not applicable.

Availability of Data and Material  The dataset generated during and 
analysed in this study is available from the corresponding author upon 
reasonable request.

Code availability  Not applicable.

Author Contributions  J.K. wrote this manuscript and performed the 
statistical analyses. All listed authors provided feedback regarding the 
final study design, were involved in the process of reviewing the manu-
script, approved the final version and will ensure that issues related to 
the accuracy or integrity of the work are investigated and resolved.

Open Access   This article is licensed under a Creative Commons Attri-
bution-NonCommercial 4.0 International License, which permits any 
non-commercial use, sharing, adaptation, distribution and reproduction 
in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other 
third party material in this article are included in the article's Creative 
Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article's Creative Commons 
licence and your intended use is not permitted by statutory regula-
tion or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit 
http://​creat​iveco​mmons.​org/​licen​ses/​by-​nc/4.​0/.

References

	 1.	 Kane JPM, Surendranathan A, Bentley A, Barker SAH, Taylor 
JP, Thomas AJ, et al. Clinical prevalence of Lewy body dementia. 
Alzheimers Res Ther. 2018;10(1):19.

	 2.	 Aarsland D, Zaccai J, Brayne C. A systematic review of preva-
lence studies of dementia in Parkinson’s disease. Mov Disord. 
2005;20(10):1255–63.

	 3.	 Hogan DB, Fiest KM, Roberts JI, Maxwell CJ, Dykeman J, 
Pringsheim T, et al. The Prevalence and incidence of demen-
tia with Lewy bodies: a systematic review. Can J Neurol Sci. 
2016;43(Suppl 1):S83-95.

	 4.	 Aarsland D, Ballard C, Larsen JP, McKeith I. A comparative study 
of psychiatric symptoms in dementia with Lewy bodies and Par-
kinson’s disease with and without dementia. Int J Geriatr Psychia-
try. 2001;16(5):528–36.

	 5.	 Sink KM, Holden KF, Yaffe K. Pharmacological treatment of 
neuropsychiatric symptoms of dementia: a review of the evi-
dence. JAMA. 2005;293(5):596–608.

	 6.	 McKeith IG, Dickson DW, Lowe J, Emre M, O’Brien JT, Feld-
man H, et al. Diagnosis and management of dementia with 
Lewy bodies: third report of the DLB Consortium. Neurology. 
2005;65(12):1863–72.

	 7.	 Aarsland D, Perry R, Larsen JP, McKeith IG, O’Brien JT, Perry 
EK, et al. Neuroleptic sensitivity in Parkinson’s disease and 
parkinsonian dementias. J Clin Psychiatry. 2005;66(5):633–7.

	 8.	 Tiraboschi P, Hansen LA, Alford M, Sabbagh MN, Schoos B, 
Masliah E, et al. Cholinergic dysfunction in diseases with Lewy 
bodies. Neurology. 2000;54(2):407–11.

	 9.	 Meng YH, Wang PP, Song YX, Wang JH. Cholinesterase 
inhibitors and memantine for Parkinson’s disease dementia 
and Lewy body dementia: a meta-analysis. Exp Ther Med. 
2019;17(3):1611–24.

	10.	 Matsunaga S, Kishi T, Yasue I, Iwata N. Cholinesterase inhibi-
tors for Lewy body disorders: a meta-analysis. Int J Neuropsy-
chopharmacol. 2015;19(2):pyv086.

	11.	 O’Brien JT, Holmes C, Jones M, Jones R, Livingston G, McK-
eith I, et al. Clinical practice with anti-dementia drugs: a revised 
(third) consensus statement from the British Association for 
Psychopharmacology. J Psychopharmacol. 2017;31(2):147–68.

	12.	 d’Angremont E, Begemann MJH, van Laar T, Sommer IEC. 
Cholinesterase inhibitors for treatment of psychotic symptoms 
in Alzheimer disease and Parkinson disease: a meta-analysis. 
JAMA Neurol. 2023;80(8):813–23.

	13.	 Kindstedt J, Sjölander M, Lövheim H, Gustafsson M. Psycho-
tropic drug use among older people with major neurocognitive 
disorder: a cross-sectional study based on Swedish national 
registries. Eur J Clin Pharmacol. 2022;78(3):477–87.

	14.	 Swedish registry for cognitive/dementia disorders (SveDem). 
SveDem årsrapport 2019 [Eng: SveDem annual report 2019]. 
Swedish registry for cognitive/dementia disorders; 2020. https://​
www.​ucr.​uu.​se/​svedem/​om-​svedem/​arsra​pport​er/​svedem-​arsra​
pport-​2019/​viewd​ocume​nt/​1000.

	15.	 Kindstedt J, Glader EL, Lövheim H, Lindkvist M, Gustafsson 
M. The impact of nursing home residency on psychotropic drug 
use in major neurocognitive disorder: a nationwide comparison. 
Int J Geriatr Psychiatry. 2023;38(11): e6018.

	16.	 Lövheim H, Sandman PO, Karlsson S, Gustafson Y. Sex differ-
ences in the prevalence of behavioral and psychological symp-
toms of dementia. Int Psychogeriatr. 2009;21(3):469–75.

	17.	 Haasum Y, Fastbom J, Johnell K. Institutionalization as a 
risk factor for inappropriate drug use in the elderly: a Swed-
ish nationwide register-based study. Ann Pharmacother. 
2012;46(3):339–46.

	18.	 Zuidema SU, de Jonghe JF, Verhey FR, Koopmans RT. Psy-
chotropic drug prescription in nursing home patients with 
dementia: influence of environmental correlates and staff dis-
tress on physicians’ prescription behavior. Int Psychogeriatr. 
2011;23(10):1632–9.

	19.	 McKeith I, Fairbairn A, Perry R, Thompson P, Perry E. Neuro-
leptic sensitivity in patients with senile dementia of Lewy body 
type. BMJ. 1992;305(6855):673–8.

	20.	 Gefvert O, Bergström M, Långström B, Lundberg T, Lindström L, 
Yates R. Time course of central nervous dopamine-D2 and 5-HT2 
receptor blockade and plasma drug concentrations after discon-
tinuation of quetiapine (Seroquel) in patients with schizophrenia. 
Psychopharmacology. 1998;135(2):119–26.

	21.	 Malik BH, Hamid P, Khan S, Gupta D, Islam M. Correlation 
between donepezil and QTc prolongation and Torsades de Pointes: 
a very rare phenomenon. Cureus. 2019;11(12): e6451.

	22.	 McClelland J, Mathys M. Evaluation of QTc prolongation and dos-
age effect with citalopram. Ment Health Clin. 2016;6(4):165–70.

	23.	 McKeith I, Del Ser T, Spano P, Emre M, Wesnes K, Anand R, 
et al. Efficacy of rivastigmine in dementia with Lewy bodies: a 

http://creativecommons.org/licenses/by-nc/4.0/
https://www.ucr.uu.se/svedem/om-svedem/arsrapporter/svedem-arsrapport-2019/viewdocument/1000
https://www.ucr.uu.se/svedem/om-svedem/arsrapporter/svedem-arsrapport-2019/viewdocument/1000
https://www.ucr.uu.se/svedem/om-svedem/arsrapporter/svedem-arsrapport-2019/viewdocument/1000


390	 J. Kindstedt et al.

randomised, double-blind, placebo-controlled international study. 
Lancet. 2000;356(9247):2031–6.

	24.	 Masopust J, Protopopová D, Vališ M, Pavelek Z, Klímová B. 
Treatment of behavioral and psychological symptoms of demen-
tias with psychopharmaceuticals: a review. Neuropsychiatr Dis 
Treat. 2018;14:1211–20.

	25.	 Armstrong MJ, Weintraub D. The case for antipsychot-
ics in dementia with Lewy bodies. Mov Disord Clin Pract. 
2017;4(1):32–5.

	26.	 Semahegn A, Torpey K, Manu A, Assefa N, Tesfaye G, Ankomah 
A. Psychotropic medication non-adherence and its associated 

factors among patients with major psychiatric disorders: a sys-
tematic review and meta-analysis. Syst Rev. 2020;9(1):17.

	27.	 Oliva V, Fico G, De Prisco M, Gonda X, Rosa AR, Vieta E. Bipo-
lar disorders: an update on critical aspects. Lancet Reg Health Eur. 
2025;48:101135.

	28.	 Nakamura S, Sugawara H, Asada R, Hatanaka A, Hori H. Bipo-
lar disorder and Lewy body dementia: case report and literature 
review. Front Psychiatry. 2024;15:1409027.


	Pharmacy Dispensing Records to Describe and Evaluate the Use of Acetylcholinesterase Inhibitors Among Swedish Antipsychotic Drug Users with Symptoms of Lewy Body Dementia
	Abstract
	Introduction 
	Methods 
	Results 
	Conclusions 

	1 Introduction
	2 Method
	2.1 Study Population, Data Sources and Statistics
	2.2 Ethical Considerations

	3 Results
	4 Discussion
	4.1 Findings
	4.2 Strengths
	4.3 Limitations and Risk of Bias

	5 Conclusions
	References




