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Objective To determine the association between the use of antipsychotics for the 
treatment of BPSD and the side effect of further decline in cognitive function from 
a meta-analysis of ten randomized, double-blind, placebo-controlled trials [1].

Methods The investigators of the study searched for all published and unpublished 
randomized controlled trials that assessed the efficacy of antipsychotics in the treat-
ment of BPSD in the following databases: MEDLINE, Scopus, CENTRAL (last 
search 2014), and ClinicalStudyResults (open database for trials, last search 2008). 
The investigators were only looking for randomized, double-blind, placebo- 
controlled trials with a minimum duration of 1 week. The keywords used in the 
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search included antipsychotic, antipsychotics, neuroleptic, neuroleptics, aripipra-
zole, chlorpromazine, clozapine, flupenthixol, haloperidol, melperone, olanzapine, 
pimozide, pipamperone, quetiapine, risperidone, sulpiride, thioridazine, ziprasi-
done, and zuclopenthixol, in conjunction with the keyword searches dementia, 
Alzheimer, Alzheimer’s, AD, vascular dementia, VD, BPSD, behavioural and 
 psychological, behavioral and psychological, Pick, and Pick’s disease. Keywords 
used in the search of ClinicalStudyResults included dementia or Alzheimer demen-
tia in conjunction with antipsychotic, neuroleptic, aripiprazole, clozapine, olanzap-
ine, quetiapine, risperidone, or ziprasidone.

The exclusion criteria for this study were studies without a placebo arm and 
those studies that evaluated individuals with Lewy body dementia.

The primary outcome measure of the cognitive change in all included studies 
was the Mini-Mental State Examination (MMSE). However, two studies provided 
additional data on the Alzheimer’s Disease Assessment Scale-Cognitive Subscale 
(ADAS-Cog). A sensitivity analysis was performed using ADAS-Cog instead of 
MMSE where provided. A meta-regression was performed to test a correlation 
between baseline MMSE scores and study duration. All pooled antipsychotics were 
analyzed individually.

The outcome data of the studies were summarized in a meta-analysis using the 
random effects model to take heterogeneity among studies into account. The inves-
tigators calculated both mean differences (weighted mean difference, WMD) in 
MMSE raw values and standardized mean differences (SMD) as the effect size. To 
assess study heterogeneity, the investigators used chi-square test (P < 0.1 set a priori 
to assume presence of heterogeneity) and I-square statistic (values ≥50% as consid-
erable heterogeneity). The possibility of publication bias was examined using the 
funnel plot method.

Results The investigators screened 27,602 records from Scopus, MEDLINE, 
CENTRAL, and ClinicalStudyResults, of which 27,484 records were excluded 
from initial screening. A total of 118 records were assessed for eligibility. Of 
these, 103 records were excluded for reasons as follows: combined post hoc or 
subgroup analysis, inappropriate diagnosis or participants, inappropriate interven-
tion or control, no allocation concealment, length less than 1 week, and no rele-
vant outcome.

A total of 15 records referring to 10 studies with 13 arms and 1586 participants 
were included in this meta-analysis. Eleven studies investigated placebo versus a 
second-generation antipsychotic (aripiprazole, olanzapine, quetiapine, risperidone), 
and two investigated placebo versus a first-generation antipsychotic haloperidol. 
Included study participants were more often female (mean 69%; range 55–80%), 
with mean age of 80 (range 75–84) years and a mean baseline MMSE score of 12.7 
(range 5.2–21.5).

Antipsychotic use was associated with decline in cognitive function in the pooled 
analysis when compared to placebo (SMD = −0.065, WMD = −0.211). However, 
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only two studies showed significant effects, and when those two were excluded, the 
SMD turned zero (P = 0.95). As mentioned above, each antipsychotic outcome data 
was pooled individually.

Aripiprazole
Two included studies showed cognitive worsening with aripiprazole, being signifi-
cant in one trial and not significant in the other.

Olanzapine
Three out of four included studies showed no or minimal differences between olan-
zapine and placebo. Of note, one trial which included participants with a particu-
larly high MMSE (21.5 points) reported significant decline in cognitive function 
with olanzapine as compared to placebo.

Quetiapine
Three included studies showed no significant difference between quetiapine and 
placebo.

Risperidone
Two included studies showed no significant difference between risperidone and 
placebo.

Haloperidol
Two included studies showed no significant difference between haloperidol and 
placebo.

Test of heterogeneity was significant for the trials with aripiprazole, olanzapine, 
and risperidone, and not significant for quetiapine and haloperidol. Two included 
olanzapine studies also provided ADAS-Cog scores. When using the mean change 
in ADAS-Cog scores instead of MMSE scores, there was an enhanced effect of 
cognitive worsening. Furthermore, meta-regression found a significant and strong 
linear correlation between study length and SMD in MMSE change: the longer the 
study duration, the greater the cognitive decline with antipsychotic treatment when 
compared to placebo. There was also a high correlation between baseline MMSE 
and SMD: the higher the baseline MMSE, the higher the cognitive worsening with 
antipsychotic treatment when compared to placebo. However, in a sensitivity analy-
sis where the two studies with the largest impact were removed, neither a correla-
tion between study length and cognitive worsening nor a correlation between 
baseline MMSE score and cognitive worsening was found.

Conclusions In this meta-analysis that evaluated data from ten randomized, 
double- blind, placebo-controlled trials, the random effect model did not show a 
significant decline in cognitive function with antipsychotic use, when compared to 
placebo in treatment of BPSD. The meta-regression showed a significant correlation 
between cognitive impairment and treatment duration, and between cognitive 
impairment and baseline MMSE score.
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Strengths of the Study
 1. Meta-analysis used random effects model for the purpose of taking heterogene-

ity among various studies into account.
 2. Included studies were randomized, double-blind, and placebo-controlled trials.
 3. There was inclusion of both first-generation and second-generation 

antipsychotics.
 4. There was comparison of each antipsychotic agent individually with placebo.

Limitations of the Study
 1. Though a funnel plot was used, there might be a publication bias, as negative 

results are less likely to be published.
 2. MMSE is a widely used cognitive assessment tool for initial detection of cogni-

tive impairment, but MMSE is not a very sensitive tool to detect changes in cog-
nitive functioning, especially when short study duration is not taken into account.

 3. Only two studies investigated cognitive changes for more than 12 weeks, and 
only one more than 20 weeks.

 4. Dosage and the number of antipsychotics used (if more than one medication was 
used) for each participant are not identified.

 5. Confounding factors for cognitive function, such as general health, active medi-
cal illness, use of cognitive enhancers, variable progression, and prognosis in 
Alzheimer’s disease vs vascular dementia vs Pick’s disease, were not accounted 
for in this study.

Take-Home Points Despite some limitations, this meta-analysis indicates no sig-
nificant difference in the potential side effect of cognitive impairment in antipsy-
chotic treatment for BPSD when compared to placebo. There was also no significant 
difference found among different generations of antipsychotic and the different 
agents used. This is in line with the results from the CATIE-AD study [2]: antipsy-
chotics do not seem to cause significant cognitive changes as compared to placebo, 
and show improvement in symptoms such as anger, agitation, and paranoia which 
may help with BPSD. Of note, one out of the four olanzapine studies showed a 
significant decline in cognitive function as compared to placebo, which suggests 
similarity to one of the findings from the CATIE-AD study showing worsening of 
functional skills with olanzapine use as compared to placebo.

Practical Applications of the Take-Home Points BPSD such as delusions, hal-
lucinations, agitations, and aggression are common in dementia and pose a signifi-
cant barrier in the care of patients with dementia. However, there are only limited 
options for pharmacological treatment, with limited data on efficacy of these agents. 
Moreover, most of the agents used carry a side effect profile that is not favorable to 
the elderly population. Antipsychotics should be used after careful evaluation of 
risks vs benefits for each individual patient, targeting the minimum effective dose 
being used, for as brief a time as possible, and the use of these agents should be 
monitored closely.
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