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More than 90% of people with 
dementia will experience at 

least one behavioural and psycho-
logical symptom of dementia 
(BPSD) such as hallucinations, 
delusions, agitation and aggression 
during the course of their condi-
tion. Health care guidelines recom-
mend that antipsychotics should 
not be used beyond 6–12 weeks. 
However,  the long–term use 
remains frequent in care homes 
and psychiatric wards.1,2

 Expert consensus suggests that 
the use of antipsychotics can be 
appropriate in those with danger-
ous agitation or psychosis and can 
minimise the risk of violence and 
reduce patient distress. However, 
there is growing research that the 
benefits are at best small and that 

antipsychotics are associated with an 
increased risk of cardiovascular 
deaths, cerebrovascular events, 
venous thromboembolism, falls, 
sedation, hyperprolactinemia and 
sudden death in elderly people with 
dementia.2,3 Antipsychotics are also 
associated with an increased risk of 
metabolic side-effects such as weight 
gain, hyperlipidaemia and diabetes; 
anticholinergic effects such as con-
fusion, and extrapyramidal side 
effects such as tardive dyskinesia.4,5

 There has been extensive 
research into the use of antipsy-
chotics in dementia, including their 
safety profiles, however, studies 
have mainly focussed on the associ-
ation between antipsychotics and a 
few adverse outcomes such as cere-
brovascular events and mortality. 
Research into other adverse out-
comes is limited. Such studies 
include three literature reviews6–8, a 
meta-analysis9, two systematic 
reviews10,11. This study was under-
taken to investigate the rate of use 
of antipsychotics in patients with 
dementia and the rate of any 
adverse outcome known to be asso-
ciated with their use. 

Methods
The older people’s community 
mental health team of the Birming-
ham and Solihull Mental Health 
Foundation Trust is divided into 
north, west, east and south hubs. 
Patients are seen in outpatient clin-
ics, care homes and their own 
homes. A retrospective cohort study 
was conducted on 1000 patients 

from August 31st 2013 to August 31st 
2015. The hubs cover varying socio-
economic and ethnic groups. Sam-
ple size calculation was not done. 
However, in order to achieve a pop-
ulation sample representative of 
the diverse population in Birming-
ham, 250 patients were taken from 
each hub. 
 Patients with a diagnosis of any 
type of dementia in accordance 
with ICD-10 criteria were included. 
Those with a premorbid or comor-
bid history of a non-dementing psy-
chotic illness were excluded from 
the study.
 Electronic notes and letters to / 
from GPs were examined to ascer-
tain the frequency of antipsychotic 
use and adverse outcomes associ-
ated with their use.
 Research ethics committee 
approval was not sought due to the 
s tudy  being undertaken on 
anonymised patient notes, which 
had already been collected as part 
of normal care procedure. How-
ever, approval had been given by 
the Trust’s Research and Develop-
ment department. 

Results
Characteristics of the study 
cohort
The cohort comprised mainly of 
women (59%) and patients in the 
75–84 year old group (43%). The 
majority of patients had a diagnosis 
of Alzheimer’s disease. Two hun-
dred and three (20%) received 
antipsychotics whereas 797 (80%) 
did not. One hundred and fifty 
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(74%) were care home residents at 
the time of receiving antipsychotic 
medication. Adverse effects were 
seen in 51 (24%) cases (Table 1).

Clinical characteristics of patients 
taking antipsychotics
The majority of patients (48%) took 
risperidone (mean dose 0.5mg daily, 
mean duration 210 days). Thirty per 
cent took quetiapine, 7% took olan-
zapine, 5% took aripiprazole, 5% 
took amisulpride and 5% took halo-
peridol (Table 2). Agitation was the 
main indication for prescribing 
antipsychotics (Table 3). 
 Adverse effects were seen 
mostly in risperidone users (55%) 
including muscle stiffness, falls, 
cogwheel rigidity, tremors, seda-
tion and increased agitation. Con-
fusion was seen in users  of 
quetiapine and amisulpride (Table 
4). The mean time to adverse effect 
varied for each antipsychotic 
(Table 6). There were no reports 
of cerebrovascular events, includ-
ing strokes and transient ischemic 
attacks, in the patient notes. 
 Antipsychotics associated with 
adverse effects were stopped in the 
majority (61%) of patients that 
experienced adverse events whilst 
taking them. The remainder contin-
ued taking the antipsychotics at a 
reduced dose with no further 
adverse effects. However, four 
patients underwent a switchover of 
antipsychotics: risperidone was 
changed to quetiapine in a patient 
experiencing falls and muscle stiff-
ness; haloperidol was changed to 
risperidone in a patient experienc-
ing falls; quetiapine was changed to 
risperidone, and aripiprazole in two 
patients experiencing falls (Table 7). 
 Two patients were hospitalised 
for urinary tract infections while 
taking antipsychotics. For these 
patients, antipsychotics were not 
stopped during hospitalisation. 
Twenty three per cent of patients 

Table 1. Demographic characteristics of study cohort

Gender n (%) Male
Female

408(41)
592 (59)

Age n (%) <65 years
65–74 years
75–84 years
>85 years

28 (3)
173 (17)
428 (43)
371 (37)

Ethnicity n (%) White British 
Irish
British Indian
Black Caribbean
Black African
British Pakistani
Mixed White British and Black Caribbean
Chinese
Bengali
Persian

845 (85)
39 (4)
35 (4)
33 (3)
18 (2)
16 (2)
6 (0.6)
3 (0.3)
3 (0.3)
2 (0.2)

Dementia diagnosis n (%) Alzheimer’s disease
Mixed dementia
Vascular dementia
Dementia in Parkinson’s disease
Dementia with Lewy bodies
Atypical Alzheimer’s disease
Frontotemporal dementia
Alcohol related brain disease/alcohol 
related dementia

550 (55)
253 (25)
119 (12)
43 (4)
17 (2)
11 (1)
5 (0.5)
2 (0.2)

Duration of diagnosis in years n (%) <1
<2
<3
<4
>5

382 (38)
182 (18)
70 (7)
103 (10)
263 (26)

Patients taking antipsychotics n (%) Receiving antipsychotics 
Not receiving antipsychotics

203 (20)
797 (80)

Patients experiencing adverse 
effects to antipsychotics n (%)

Adverse effect experienced 
Adverse effect not experienced

51 (24)
152 ( 76)

Patients taking antidepressants n (%) Receiving antidepressants
Not receiving antidepressants

111 (11)
889 (89)

Patients taking acetylcholinesterase 
inhibitors n (%)

Receiving acetylcholinesterase inhibitors
Not receiving acetylcholinesterase 
inhibitors

210 (21)
790 (79)

Patients taking memantine n (%) Receiving memantine
Not receiving memantine

220 (22)
780 (78)

Patients taking benzodiazepines n (%) Receiving benzodiazepines
Not receiving benzodiazepines

109 (11)
891 (89)

Residential status at time of taking 
antipsychotic n (%)

Care home resident
Residing at home

150 (74)
53 (26)
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were prescribed antipsychotics to 
be used when needed (pro re nata), 
however, they were all administered 
at least once daily. 

Factors affecting adverse effects 
in patients taking antipsychotics 
The notes of patients were exam-
ined to ascertain whether the 

development of adverse effects 
could have stemmed from factors 
other than antipsychotics such as 
physical health problems or other 
medication. 
 A patient taking risperidone 1mg 
daily experienced agitation. Meman-
tine had been started 14 days earlier. 
Risperidone was stopped 25 days 

after commencement following 
which the agitation settled. Meman-
tine was continued with no further 
problems occurring. 
 A male patient taking olanzap-
ine 5mg daily experienced seda-
tion. He was also taking citalopram 
20mg daily. The sedation was 
deemed to be secondary to the use 
of olanzapine due to him having 
taken citalopram for a year. The 
olanzapine was then stopped after 
56 days due to the sedation not 
improving. 
 A female patient taking amisul-
pride 50mg daily experienced seda-
tion. However, mirtazapine 15mg 
daily had been started even days ear-
lier. Despite stopping the mirtazap-
ine the sedation did not improve 
and the amisulpride was stopped 30 
days after its commencement. 
 A male patient died while taking 
amisulpride 100mg daily for 42 
days. Death was attributed to old 
age and not due to other causes; he 
was taking atorvastatin for hyperlip-
idaemia. It is uncertain whether 
death occurred secondary to the 
use of amisulpride. An autopsy had 
not been performed at the time.  
 A patient taking quetiapine 
50mg daily experienced falls. Lisin-
opril 20mg had been started 30 
days earlier. It was uncertain as to 

Table 2. Clinical characteristics of patients taking antipsychotics

Antipsychotic Patients taking 
antipsychotic n (%)

Mean dose mg/day Mean duration in 
Days

Risperidone 98 (48) 0.5 210

Haloperidol 10 (5) 1.5 151

Quetiapine 61 (30) 50 178

Aripiprazole 11 (5) 5 477

Olanzapine 15 (7) 5 388

Amisulpride 10 (5) 60 266

Table 3. Indications for prescribing antipsychotics

Indication Patients affected  n (%)

Agitation 56 (28)

Psychosis 47 (23)

Physical aggression 45 (22)

Verbal aggression 35 (17)

Anxiety not responding to antidepressants 20 (10)

Table 4. Number of adverse effects in antipsychotic users

Risperidone 
n (%)

Haloperidol 
n (%)

Quetiapine 
n (%)

Aripiprazole 
n (%)

Olanzapine 
n (%)

Amisulpride 
n (%)

Total n (%)

Muscle stiffness 6 (75) 0 (0) 1 (13) 0 (0) 1 (13) 0 (0) 8 (16)

Cogwheel rigidity 4 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 4 (8)

Tremor 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2 (4)

Sedation 6 (40) 0 (0) 5 (33) 2 (13) 1 (7) 1 (7) 15 (29)

Falls 8 (44) 1 (6) 6 (33) 2 (11) 0 (0) 1 (6) 18 (35)

Increased agitation 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2 (4)

Confusion 0 (0) 0 (0) 1 (50) 0 (0) 0 (0) 1 (50) 2 (4)

Total 28 (55) 1 (2) 13 (25) 4 (8) 2 (4) 3 (6) 51 (100)
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which drug was causing the falls, 
however,  the quetiapine was 
changed to risperidone 0.5mg daily 
50 days after its commencement 
with no further falls occurring. 
Another patient taking quetiapine 
50mg daily also experienced falls. 
However, lorazepam 0.5mg daily 
had been started at the same time. 
Quetiapine was stopped 32 days 
after commencement to see 
whether the situation would 
improve. There were no further 
reports of falls. 

Discussion 
In our study the majority of patients 
taking antipsychotics resided in 
care homes (74%). Patients with 
BPSD (and hence the use of antip-
sychotics) are more likely to 
undergo institutionalisation. 12 

Point prevalence of antipsychotic 
prescribing
The prescribing level of antipsychot-
ics in terms of point prevalence for 
this study was 20%. This was difficult 
to compare with previous retrospec-
tive studies with similar objectives 
due to patients being in a variety of 
settings ranging from psychiatric 
wards to nursing homes in our 
study. A retrospective study was 
undertaken by Szczepura et al. to 
determine the antipsychotic pre-
scribing point prevalence in 616 
residential homes four years after 
the launch of the National Demen-
tia Strategy (NDS) in 2009.13 The 
po in t  p reva lence  wa s  19% 
(unchanged since the launch of the 
NDS). English studies of antipsy-
chotic prescribing levels in care 
homes are few and were undertaken 

in single geographical areas with 
smaller samples (<1000 patients), 
however, rates similar to that seen 
by Szczepura were found. A nation-
wide audit undertaken in 2011 in 
care homes and psychiatric wards 
showed that 16% of patients were 
being prescribed antipsychotics. 
This was lower than the 25% overall 
population rate estimated by the 
Department of Health in 2009.14

Association between 
antipsychotics and adverse effects
Risperidone was the most com-
monly prescribed antipsychotic. 
This may have led to the association 
with the majority of adverse effects 
seen in the study. Risperidone has 
the most randomised controlled tri-
als to support its use and it is the 
only antipsychotic indicated for the 

Table 5. Mean dose of antipsychotic at which adverse effect occurred (mg/day)

Risperidone Haloperidol  Quetiapine  Aripiprazole Olanzapine  Amisulpride 

Muscle stiffness 0.5  - 50  - 5  -

Cogwheel rigidity 0.5  - - - -  -

Tremor 0.5  - -  - -  -

Sedation 0.5 - 50 5 5 60 

Falls 0.5 1.5 50 5 - 60 

Increased agitation 0.5 - - - - - 

Confusion - - 50 - - 60

Table 6. Mean time to adverse effect in days

Risperidone Haloperidol Quetiapine Aripiprazole Olanzapine Amisulpride

Muscle stiffness 88 - 30 - 27 -

Cogwheel rigidity 122 - - - - -

Tremor 55 - - - - -

Sedation 57 - 55 59 33 31

Falls 88 28 56 122 - 28

Increased agitation 30 - - - - -

Confusion - - 27 - - 27
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Risperidone Muscle stiffness

0.5mg daily for 88 days and stopped
0.5mg daily for 56 days and stopped
1mg daily for 61 days and reduced to 0.5mg daily for 
266 days

Cogwheel rigidity

0.5mg daily for 59 days and reduced to 0.25mg daily 
for 118 days
1mg daily for 118 days and reduced to 0.5mg daily 
for 356 days

Sedation

0.5mg daily for 27 days and stopped 
0.5mg daily for 60 days and stopped
1mg daily for 59 days and reduced to 0.5mg daily for 
29 days
0.5mg daily for 89 days and stopped
0.5mg daily for 60 days and stopped

Falls

0.5mg daily for 30 days and stopped
1mg daily for 59 days and reduced to 0.5mg daily for 
148 days
1mg daily for 56 days and stopped
0.5mg daily for 59 days and stopped

Increased agitation

1mg daily for 25 days and stopped
1mg daily for 26 days and reduced to 0.5mg daily for 
177 days

Sedation and falls

0.5mg daily for 31 days and reduced to 0.5mg daily 
for 539 days

Cogwheel rigidity and tremors

0.5mg daily for 56 days and reduced to 0.25mg for 
244 days
0.5mg daily for 90 days and reduced to 0.25mg for 
177 days

Falls and muscle stiffness

0.5mg daily for 58 days and stopped
0.25mg daily for 177 days and changed to 
quetiapine 50mg daily for 90 days
1mg daily for 118 days and stopped

Olanzapine Sedation

5mg daily for 56 days and stopped

Muscle stiffness

2.5mg daily for 59 days and stopped

Haloperidol Falls

0.5mg daily for 28 days and changed to risperidone 
0.5mg daily for 55 days

Amisulpride Sedation

50mg daily for 30 days and stopped

Falls

50mg daily for 59 days and stopped

Confusion

50mg daily for 59 days and stopped

Quetiapine Muscle stiffness

50mg daily for 27 days and stopped

Sedation

25mg daily for 88 days and stopped
25mg daily for 90 days and stopped
25mg daily for 80 days and stopped
25mg daily for 81 days and stopped

Falls

50mg daily for 50 days and changed to risperidone 
0.5mg daily for 31 days
25mg daily for 32 days and changed to aripiprazole 
5mg for 31 days
50mg daily and stopped after 88 days
50mg daily and stopped after 32 days
25mg daily and stopped after 45 days

Confusion

25mg daily for 25 days and stopped

Sedation and falls

50mg daily for 55 days ad stopped

Aripiprazole Sedation

2.5mg daily for 30 days and stopped
2.5mg daily for 45 days and stopped

Falls

2.5mg daily for 48 days and stopped
2.5mg daily for 45 days and stopped

Table 7. Actions taken in patients experiencing adverse effects
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short-term management of persisting 
and severe aggression in people with 
Alzheimer’s disease who have failed 
non-pharmacological trials.10,11 

 Falls were the commonest 
adverse effect seen, especially in ris-
peridone and quetiapine users. 
Research indicates that, of the atypi-
cal antipsychotics, both drugs are 
associated with falls. Antipsychot-
ic-related orthostatic hypotension, 
gait abnormalities and sedation have 
been linked to this problem.15,16 
 Sedation was the second com-
monest adverse effect seen, mainly in 
users of risperidone, quetiapine, arip-
iprazole and olanzapine. Previous 
studies indicate that individuals tak-
ing these antipsychotics are at higher 
risk of somnolence compared with 
those taking placebo.11 Extrapyrami-
dal side-effects (muscle stiffness, 
tremors and cogwheel rigidity) were 
mainly seen in risperidone users. 
Research indicates that risperidone is 
associated with the highest risk 
whereas quetiapine is associated with 
the lowest risk.17

 Agitation is often difficult to dif-
ferentiate from akathisia and is com-
monly seen in risperidone users. 
Confusion (an anticholinergic effect) 
was seen in users of amisulpride and 
quetiapine. Atypical antipsychotics 
tend to vary in their ability to produce 
anticholinergic effects.15   
 
Association between antipsychotic 
dose and adverse effects
T h e  r e l a t i o n s h i p  b e t w e e n 
antipsychotic doses and adverse 
effects was also difficult to compare 
with previous studies due to a 
varying adverse outcome profiles, 
equivalent doses of chlorpromazine 
being used and a focus on adverse 
outcomes, including mortality, 
c a r d i o v a s c u l a r  e v e n t s  a n d 
cerebrovascular events. However, 
research suggests that the risk of 
mortality is associated with longer 
use and higher doses.18 Despite our 

study indicating that adverse effects 
occurred when individuals took 
risperidone at a mean dose of 
0.5mg daily (Table 5), other studies 
suggest that adverse outcomes are 
more likely to occur at 2mg dosing 
rather than 1mg dosing.11 Studies 
suggest using  doses of 5–10mg/day 
for aripiprazole (which occurred at 
a mean dose of 5mg/day in our 
study) to avoid side-effects.19 Doses 
of 5–15mg/day of olanzapine and 
up to 100mg/day of quetiapine 
have been tolerated by patients in 
other studies without being 
associated with side–effects.20,21

Limitations of the study
Emerging research indicates that 
antipsychotic use in individuals with 
dementia results in a greater number 
of adverse effects when compared 
with placebo-treated individuals, 
including the risk of cardiovascular 
events, cerebrovascular events and 
death.22,23 However, only one patient 
died during our study period and no 
cases of cardiovascular or cerebrovas-
cular events were found. Although, in 
contrast to previous retrospective 
studies, our study period was shorter. 
More adverse outcomes could have 
been detected with a longer study 
duration and if inpatient wards 
(where antipsychotics are more likely 
to be prescribed and at higher doses) 
had been included.
 Causes of side-effects other 
than antipsychotics were not always 
documented such as whether agita-
tion could have been related to 
pain. Some adverse outcomes such 
as transient ischemic attacks could 
have been missed by doctors dur-
ing patient follow-up due to their 
short duration.  
 Forty three per cent of our sample 
received cognitive enhancers, 11% 
received antidepressants and 11% 
received benzodiazepines (Table 1). 
These patients did not take antipsy-
chotics at the same time. The use of 

other psychotropic medications may 
have prevented the need for antipsy-
chotics due to their modest effects 
on BPSD. Although observational 
studies are less effective in demon-
strating direct causative effects from 
antipsychotics on patent mortality 
and morbidity than randomised 
controlled trials, available evidence 
to date warns against widespread 
inappropriate use.10,24

Benefits and harms of antipsychotics 
in dementia: a debatable issue
Many studies show that antipsychotics 
increase morbidity and mortality in 
dementia. However, a longitudinal 
study undertaken by Lopez et al. in 
2013 found that neuropsychiatric 
symptoms, including psychosis and 
agitation, rather than antipsychotics, 
were associated with increased mor-
tality. The use of antipsychotics con-
tinues to be controversial and subject 
to scrutiny and international policy 
oversight. Best practice guidelines 
recommend that antipsychotics must 
be used with caution at the lowest 
effective dosage; the potential conse-
quences of adverse effects are greater 
in older people due to age-related 
changes in pharmacokinetic and 
pharmacodynamics parameters. 
There is no better evidence-sup-
ported therapy that poses a dilemma 
in the treatment of BPSD. The evi-
dence for non-pharmacological 
interventions is increasing and needs 
further evaluation.19,25   

Dr Bangash and Dr Stubbs are 
Registrars in Old Age Psychiatry; Dr 
Khan is a Consultant Old Age 
Psychiatrist; Dr Samnani, Dr Aziz 
and Dr Mitra are Psychiatry Senior 
House Officers, all at Birmingham & 
Solihull Mental Health NHS Founda-
tion Trust (BSMHFT), Ashcroft Unit, 
Birmingham.

Declaration of interests
No conflicts of interest were declared.



Original research I Antipsychotics and dementia

www.progressnp.com26 I Progress in Neurology and Psychiatry I Vol. 21 Iss. 4 2017

References
1. British National Formulary. Risperidone. 
https://bnf.nice.org.uk/drug/risperidone.
html#medicinalForms (accessed September 
2017). 
2. Jessop T, Harrison F, Cations M, et al. Halting 
Antipsychotic use in long term care (HALT): 
a single-arm longitudinal study aiming to 
reduce inappropriate antipsychotic use in 
long-term care residents with behavioural 
and psychological symptoms of dementia. Int 
Psychogeriatr 2017;29(8):1391–403.
3. Maust DT, Kim HM, Seyfried LS, et al. 
Antipsychotics, other psychotropics and the 
risk of death in patients with dementia: 
number needed to harm. JAMA Psychiatry 
2015;72(5):438–45.
4. Resse TR, Thiel DJ, Cocker KE. Behavioural 
disorders in dementia: appropriate nondrug 
interventions and antipsychotic use. Am Fam 
Physician 2016;94(4):276–82. 
5. Mast G, Fernandes K, Tadrous M, et al. 
Persistence of antipsychotic treatment in elderly 
dementia patients:  a retrospective, population-
based cohort study. Drugs Real World Outcomes 
2016;3:175–82.  
6. Kryzhanovskaya LA, Jeste DV, Young CA, et 
al. A review of treatment-emergent adverse 
events during olanzapine clinical trials in 
elderly patients with dementia. J Clin Psychiatry 
2006;67:933–45. 
7. Maher AR, Theodore G. Summary of the 
Comparative Effectiveness Review on Off-Label 
Use of Atypical Antipsychotics. J Manag Care 
Pharm 2012;18(5 Suppl B):S1–S20.
8. Chiu Y, Bero L, Hessol NA, et al. A literature 
review of clinical outcomes associated 
with antipsychotic medication use in North 

American nursing home residents. Health Policy 
2015;119:802–13. 
9. Ma H, Huang Y, Cong Z, et al. The efficacy 
and safety of atypical antipsychotics for 
the treatment of dementia: a meta-analysis 
of randomized placebo-controlled trials. J 
Alzheimers Dis 2014;42:915–37.
10. Farlow MR, Shamliyan TA. Benefits and harms 
of atypical antipsychotics for agitation in adults 
with dementia. Eur Neuropsychopharmacol 
2017;27:217–31.
11. Tampi RR, Tampi DJ, Balachandran S, et 
al. Antipsychotic use in dementia: a systemic 
review of benefits and risks from meta-analyses. 
Ther Adv Chronic Dis 2016;7(5):229–45.  
12. Norgaard A, Jensen-Dahm C, Gasse CA, 
et al. Psychotropic polypharmacy in patients 
with dementia: prevalence and predictors. J 
Alzheimers Dis 2017;56(2):707-716.
13. Szczepura A, Wild D, Khan AJ, et al. 
Antipsychotic prescribing in care homes before 
and after launch of a national dementia 
strategy: an observational study in English 
institutions over a 4-year period. BMJ Open 
2016;6(9):e009882.
14. Barnes TRE, Banerjee S, Collins N, et al. 
Antipsychotics in dementia: prevalence and 
quality of antipsychotic drug prescribing in UK 
mental health services. Br J Psych 2012;201:221–
6. 
15. Muench J, Hamer AM. Adverse effects 
of antipsychotic medications. Am Fam 
Physician 2010;81(5):617–22.
16. Fraser L-A, Liu K, Naylor KL. Falls and 
fractures with atypical antipsychotic medication 
use: a population-based cohort study. JAMA 
Intern Med 2015;175(3):450–2.
17. Gareri P, De Fazio P, Manfredi VG, et al. 

Use and safety of antipsychotics in behavioural 
disorders in elderly people with dementia. J Clin 
Psychopharmacol 2014;34:109–23.
18. Yoshida K, Roberts R, Suzuki T, et al. Lack 
of early improvement with antipsychotics 
is a marker for subsequent nonresponse in 
behavioural and psychological symptoms of 
dementia: analysis of CATIE-AD data. Am J 
Geriatr Psychiatry 2017;25(7):708–16.
19. De Deyn PP, Drenth AFJ, Kremer BP, 
et al. Aripiprazole in the treatment of 
Alzheimer’s disease. Expert Opin Pharmacother 
2013;14(4):459–74.
20. Street JS, Tollefson GD, Tohen M, et al. 
Olanzapine for psychotic conditions in the 
elderly. Psychiatric Annals 2000;30:191–6.
21. Tariot PN, Schneider L, Katz IR, et al. 
Quetiapine treatment of psychosis associated 
with dementia: a double-blind, randomized, 
placebo-controlled trial. Am J Geriatr Psychiatry 
2002;14(9):767–76.
22. Ray WA, Chung CP, Murray KT, et al. Atypical 
antipsychotic drugs and the risk of sudden 
cardiac death. N Engl J Med 2009;360:225–35.
23. Wang F, Feng T-Y, Yang S, et al. Drug Therapy 
for Behavioral and Psychological Symptoms of 
Dementia. Curr Neuropharmacol 2016;14:307–
13.
24. Lapeyre-Mestre M. A review of adverse 
outcomes associated with psychoactive drug use 
in nursing home residents with dementia. Drugs 
Aging 2016;33:865–88.
25. Dennis M, Shine L, John A, et al. Risk of 
Adverse Outcomes for Older People with 
Dementia Prescribed Antipsychotic Medication: 
A Population Based e-Cohort Study. Neurol Ther 
2017; 6(1):57–77.


