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Objective: Atypical antipsychotic medications are widely used to treat delusions, aggression,
and agitation in people with Alzheimer disease (AD) and other dementia. Several clinical trials
have not shown efficacy, and there have been concerns about adverse events. The objective of
this study was to assess the evidence for efficacy and adverse events of atypicals for people with
dementia Methods: MEDLINE, the Cochrane Register of Controlled Trials, meetings, presenta-
tions, and information obtained from sponsors were used in this study. Published and
unpublished randomized, placebo-controlled, double-blind, parallel-group trials in patients
with AD or dementia of atypical antipsychotics marketed in the United States were studied.
Clinical and trials characteristics, outcomes, and adverse events were extracted. Data were
checked by a second reviewer. Fifteen trials including 16 contrasts of atypical antipsychotics
with placebo met selection criteria: aripiprazole (k�3), olanzapine (k�5), quetiapine (k�3),
and risperidone (k�5). A total of 3,353 patients were randomized to drug and 1,757 to
placebo. Standard meta-analysis methods were used to summarize outcomes. Results: Quality
of the reporting of trials varied. Efficacy on rating scales was observed by meta-analysis for
aripiprazole and risperidone, but not for olanzapine. Response rates were frequently not
reported. There were smaller effects for less severe dementia, outpatients, and patients selected
for psychosis. Approximately one-third dropped out without overall differences between drug
and placebo. Adverse events were mainly somnolence and urinary tract infection or inconti-
nence across drugs, and extrapyramidal symptoms or abnormal gait with risperidone or
olanzapine. Cognitive test scores worsened with drugs. There was no evidence for increased
injury, falls, or syncope. There was a significant risk for cerebrovascular events, especially with
risperidone; increased risk for death overall was reported elsewhere. Conclusions: Small
statistical effect sizes on symptom rating scales support the evidence for the efficacy of
aripiprazole and risperidone. Incomplete reporting restricts estimates of response rates and
clinical significance. Dropouts and adverse events further limit effectiveness. Atypicals should
be considered within the context of medical need and the efficacy and safety of alternatives.
Individual patient meta-analyses are needed to better assess clinical significance and effec-
tiveness. (Am J Geriatr Psychiatry 2006; 14:191–210)
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Atypical antipsychotic medications, with or with-
out psychosocial and environmental interven-

tions, are frequently used to treat delusions, halluci-
nations, aggression, and agitation that occur in a
majority of elderly patients with dementia during
their illness courses, and have been the mainstay of
psychopharmacologic treatment for this purpose
during the last several decades. Their overuse in the
1980s led to federal regulations requiring their over-
sight in U.S. nursing homes (42 CFR part 483).

The atypical antipsychotics (i.e., risperidone, olan-
zapine, quetiapine, and aripiprazole, in order of in-
troduction) generally have replaced conventional an-
tipsychotics (e.g., haloperidol and thioridazine) and
have been considered preferred pharmacologic treat-
ments for behavioral disturbances associated with
dementia1,2 in part because of clinical trials evi-
dence3–9 perceived safety advantages compared with
other medications and expert clinical opinion.1,2

There is little clinical trials evidence for the efficacy
of other classes of psychotropic medication such as
benzodiazepines, anticonvulsants, and antidepres-
sants for treating these behavioral signs and symp-
toms.10

The perceived safety advantages of atypicals com-
pared with conventionals or other medication in-
clude less sedation, cardiovascular adverse effects,
postural instability, falls, and movement disorders,
although the few direct comparison trials are inade-
quate to address this.4,11,12 Moreover, both conven-
tional antipsychotic use and the presence of psycho-
sis have been associated with more rapid cognitive
decline in patients with dementia (see the additional
bibliography online).

Concern has been raised recently about increased
risk for cerebrovascular adverse events (CVAEs, e.g.,
stroke and transient ischemic episodes), metabolic
syndrome, and other adverse events that may be
caused by certain atypicals (for references, see 13 and
additional bibliography online). Heath Canada is-
sued an advisory in late 200214 and the U.S. Food and
Drug Administration (FDA) added warnings of in-
creased CVAEs to the U.S.-prescribing information
for risperidone in April 2003, olanzapine in January
2004, and aripiprazole in February 2005 (www.
risperdal.com, www.zyprexa.com, www.abilify.com,
accessed March 31, 2005). There is limited access to
this data because most of the trials have not been
published and CVAEs were generally not reported.

On April 11, 2005, the FDA issued a health
advisory for increased risk for death with atypicals
in people with dementia but did not provide
data (http://www.fda.gov/cder/drug/advisory/
antipsychotics.htm). Independently, we performed a
meta-analysis of all available data and reported in-
creased risk for death with antipsychotics of odds
ratio: 1.54, (95% confidence interval [CI]: 1.06–2.23;
Z�2.28, p�0.02) consistent with the FDA’s assess-
ment.13

In light of the expanding evidence base and the
controversies surrounding their use, we conducted
independent, individual study-based meta-analyses
of atypical antipsychotics trials to assess the evidence
for efficacy and adverse events with their use in
patients with dementia, compare benefits with risks,
and identify current issues. Previous systematic re-
views or meta-analyses have been incomplete in this
regard (see the additional bibliography online).

METHODS

Search Strategy, Trials Selection, and Data
Retrieval

The search strategy was described in detail previ-
ously.13 Briefly, MEDLINE (1966–April 2005) and the
Cochrane Central Register of Controlled Trials (2005,
Issue 1)15 were searched using the headings aripipra-
zole, clozapine, olanzapine, quetiapine, risperidone,
and ziprasidone (i.e., atypical antipsychotics mar-
keted in the United States), dementia, “Alzheimer
disease,” and “clinical trial.” This was supplemented
by hand reviewing materials from conferences and
web postings. Pharmaceutical manufacturers were
queried and information was requested as needed.

Trials were included if they met the following
criteria: 1) parallel group, double-blinded, placebo-
controlled with random assignment to an orally ad-
ministered atypical antipsychotic or placebo; 2) pa-
tients had Alzheimer disease, vascular dementia,
mixed dementia, or a primary dementia; and 3) num-
bers of patients randomized and at least one outcome
measure or adverse event was obtainable. Reports
did not need to be published or peer-reviewed and
could have been reported in various formats. (Some
sources presented incomplete information and addi-
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tional information was obtained though other data
presentations or from the trials’ sponsors.)

Information extracted included design characteris-
tics, selection criteria (dementia diagnoses and pres-
ence of psychosis of dementia16), medication doses,
locations, trials durations, age, gender, baseline cog-
nitive scores, numbers randomized, clinical out-
comes on rating scales, dropouts, and adverse events
after randomization. Outcomes and adverse events
data were from the intent-to-treat or last-observa-
tion-carried-forward samples. Data were abstracted
by one and checked by another investigator and
discrepancies resolved. In addition, we extracted to-
tal drug and placebo exposure duration (i.e., patient-
years of treatment) from various sources.8,13,17–19

Statistical Analyses

The outcomes and the numbers randomized into
each drug and placebo for each trial were statistically
combined using the DerSimonian and Laird random-
effects model for dropouts and adverse events, the
Mantel-Haenszel fixed-effect model for dichotomous
clinical outcomes, and inverse variance methods for
continuous and ordinal clinical outcomes. Effects
were expressed as odds ratios (ORs) and absolute
rate differences (RDs) with their 95% confidence in-
tervals (CIs) and p values, and as weighted mean
differences (WMD) and standardized mean differ-
ences (SMD) using Review Manager Version 4.2 soft-
ware20 (SMDs were used when effects from different
outcome instruments were combined and to express
effect sizes in standard deviation units.). Because
there were few dose-ranging trials, sparse outcomes
for adverse events, and to avoid multiple compari-
sons with the same placebo group, we combined
dosage groups within each trial to make one contrast
with placebo. The possibility of a dose response
within dose-ranging trials was explored descrip-
tively if there was a significant overall effect by meta-
analysis of the particular drug.

�2 tests and the I2 statistic derived from the �2

values were used to test heterogeneity among the
contrasts. I2 approximates the proportion of total
variation in the effect size estimates that is the result
of heterogeneity rather than sampling error. An �

error p �0.20 and I2 �50% were taken as indicators
of heterogeneity of outcomes.

Funnel plots in which the SMD of the main out-

come of each trial was plotted against the standard
errors of the SMDs were used to evaluate potential
retrieval bias and to compare the published trials
with the nonpublished.

We compared the following by stratification as
subgroup or sensitivity analyses for efficacy and ad-
verse events: whether or not sample selection re-
quired that patients had to have psychotic symptoms
or psychosis of dementia,16 outpatient versus nurs-
ing home status, cognitive severity (i.e., mean base-
line Mini-Mental State Examination [MMSE] score
per trial �10 or not), or by drug used. Potential
differences between two or more subgroups were
investigated by subtracting the sum of the heteroge-
neity �2 statistics of the subgroups from the overall
�2 statistic and comparing the result with a �2 distri-
bution with one less degree of freedom than the
number of subgroups. (For references to statistical
methods, see the additional bibliography online.)

RESULTS

Search Flow

The retrieval results are detailed elsewhere13 and
ultimately yielded five trials from MEDLINE and six
from the Cochrane registry that included the five
MEDLINE references. One placebo-controlled trial of
olanzapine (N�16 subjects)21 was not included be-
cause the only available documentation was an ab-
stract with inadequate information; one was a review
with information on an olanzapine trial not con-
tained elsewhere.22

One recently published trial of quetiapine was in-
cluded but was not identified in the literature search
because it had not been published when the search
was performed.8 Another very recently published
report of an olanzapine trial, already included in the
analysis based on other material, was identified dur-
ing the final stages of the manuscript preparation9

and included additional information that was added
to the analyses. Thirteen posters and slide presenta-
tions from medical conferences were obtained con-
taining information on 10 trials.

Altogether, 18 placebo-controlled, randomized,
clinical trials were identified. Three risperidone trials
were not included because of unavailability of data,
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including one 4-week-long nursing home trial in Bel-
gium (RIS-BEL-14, N�39 subjects), one 12-week-
long multicenter nursing home trial terminated early
(RIS-INT-83, N�18), and one 12-week-long outpa-
tient trial in Germany using heterogeneous, not nec-
essarily demented patients with “organic psychosis
syndrome” (RIS-GER-16, N�815).

Trials and Subject Characteristics

Fifteen trials fulfilled the search criteria and were
included in the review (Table 1). They were three
aripiprazole trials, two in nursing homes and one in
outpatients (10-week durations); five olanzapine tri-
als, two in nursing homes and three in outpatients,
and one with a risperidone comparison (6–26-week
durations); five risperidone trials, including the out-
patient trial with an olanzapine comparison, four in
nursing homes and one with an haloperidol compar-
ison (8–12-week durations); and three quetiapine
nursing homes trials, one with a haloperidol compar-
ison and another with rivastigmine (10–26-week du-
rations). Thus, 11 trials were performed in nursing
homes and four with outpatients. Eight trials al-
lowed dosage adjustment; two were fixed-dose and
five dose-ranging trials with two to four fixed doses
of study drug.

Overall, 3,353 patients were randomized to drug
and 1,757 to placebo. We counted 603 randomized to
aripiprazole, 1,184 to olanzapine, 391 to quetiapine,
and 1,175 to risperidone. In two trials, 293 were
randomized to haloperidol. Nine trials allowed only
patients with AD to be included and comprised 53%
of the subjects. Six allowed subjects to have various
dementia diagnoses, including mainly AD, vascular
and mixed dementia, and comprised 73% with AD.
Overall, 87% of all subjects had AD. Seven trials
specifically required psychosis of AD; two required
dementia with psychosis; five allowed dementia
with agitation or aggression and did not preclude
hallucinations or delusions; and one required AD
with agitation. The weighted mean age per trial was
81.2 years (standard deviation [SD]: 7.8) and 70%
were female. The extent of cognitive impairment
ranged from mild to severe with 13 trials having
mean MMSE scores of 11.3, range of means per trial,
5.4–21.5, on a 30-point scale.

Trials Publication Bias

A funnel plot did not show evidence of selection
bias with symmetry around the mean overall effect
(plot not shown). Also, there was no difference be-
tween published (k�8) and unpublished (k�6) tri-
als on a selected efficacy rating from each trial,
SMD of �0.15 (95% CI: �0.28–�0.02; Z�2.18, p�
0.03) versus �0.16 (95% CI: �0.26–�0.06; Z�3.29,
p�0.001), respectively (olanzapine trial HGIC was
not included).

Meta-analyses of Dropouts

We reported previously13 that there was no signif-
icant difference in all-cause dropouts by meta-anal-
ysis (OR: 1.07, 95% CI: 0.88–1.30, Z�0.68, p�0.50),
32.2% of the drug-treated versus 32.4% of the place-
bo-treated patients, but with significant heterogene-
ity among the trials (�2�30.89, df�15, I2�51.4%,
p�0.009). There were statistical trends by meta-anal-
ysis for more olanzapine-treated patients and fewer
aripiprazole-treated patients compared with placebo
to dropout (OR: 1.34, 95% CI: 0.92–1.96; Z�1.51, p�
0.13 and OR: 0.71, 95% CI: 0.52–0.96; Z�2.23, p�
0.03, respectively) and appear to have contributed to
the heterogeneity of the effect.

Quality of the Trials

All trials were randomized, double-blind with
medications generally reported as identically ap-
pearing with placebo. Methods of randomization or
of blinding medications were generally not reported.
There was no evidence of attrition bias in that there
was no difference in dropouts overall between drug
and placebo subjects. There was inconsistency, vari-
ability, and selectivity in reporting of methods and
results. Primary outcomes and methods of analyses
also were often not explicitly stated or reported; sec-
ondary outcomes were variously reported (see sub-
sequently).

Efficacy

Efficacy outcomes are listed in Table 1. Not all
outcomes were reported in enough trials or with
enough detail to abstract or estimate effect sizes.
Generally, trials of specific drugs used different out-
comes from trials of other drugs. The Behavioral
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Pathology in Alzheimer’s Disease Rating Scale
(BEHAVE-AD)23 and Cohen-Mansfield Agitation In-
ventory (CMAI)24 were generally used for risperi-
done trials, and the Brief Psychiatric Rating Scale
(BPRS)25 and Neuropsychiatric Inventory (NPI)26 for
aripiprazole and some olanzapine trials. Table 2 lists
the baseline scores on these outcomes by individual
trial as available. The Clinical Global Impression–
Change (CGI-C), CGI-Severity (CGI-S), or in several
trials modified versions of the Alzheimer’s Disease
Cooperative Study–Clinician’s Impression of Change
(ADCS-CGIC)27,28 were used as main clinical out-
comes in all but two trials, yet they were generally
not reported or inadequately reported. The NPI and
CMAI are structured interviews with patients’ care-
givers.

Effect sizes and meta-analysis results by drug and
by rating scales are displayed in Figure 1. The out-
comes based on definitions of responders, usually
dichotomization of the continuous or ordinal scales,
are displayed in Figure 2.

Aripiprazole. The three aripiprazole trials re-
trieved were designed similarly, with similar selec-
tion criteria, AD with psychosis, 10-week treatment
durations, and the same primary and secondary out-
comes, i.e., BPRS, NPI, CGI-S, the CMAI in two and
the Cornell Scale for Depression in Dementia29 in
one. Two were nursing home trials and one trial, CN
138–006, was an outpatient trial.

Significant effects by meta-analysis were observed
on the BPRS and NPI change scores (WMD��2.49,
95% CI:�4.05–�0.94, p�0.002 and WMD��3.63,
95% CI: �6.57–�0.69, p�0.02, respectively). A sig-
nificant effect by meta-analysis on the CMAI was
observed but was based on only the two nursing
home trials (WMD��4.05, 95% CI: �6.58–�1.52,
p�0.002).

Global clinical ratings were reported only as con-
tinuous outcomes with a one- to seven-point range
and not as categorical or individual response-based
outcomes. The CGI-S was significant in favor of
aripiprazole by meta-analysis (WMD��0.15, 95%
CI: �0.29–0.00, p�0.05). The effect on the CGI-I
(WMD��0.18, 95% CI: �0.39–0.03, p�0.09) was
nonsignificant but effect sizes were estimated using
the reported p values in the absence of information
on the standard deviations.

There were overall significant effects on NPI total
and on NPI psychosis subscale “responses,” each

defined as a �50% improvement on the baseline
score, OR of 1.50 (95% CI: 1.14–1.99, p�0.005) and
OR of 1.38 (95% CI: 1.04–1.83, p�0.02), respectively.
Pooled “responses” were 48% aripiprazole and 38%
placebo, and 61% versus 54% for NPI total and NPI
psychosis subscale, respectively.

Olanzapine. Of the five trials identified, one
8-week long outpatient trial, HGAO, did not provide
quantitative information on outcomes, including the
BEHAVE-AD and a global rating, but described
them as nonsignificant. One 6-month-long outpatient
trial, HGIC, selected nonpsychotic, nonagitated, non-
depressed mildly to moderately cognitively im-
paired patients with AD and was intended to assess
whether olanzapine would improve cognition, not
whether it might improve behavioral symptoms.
These trials were included in adverse event analyses.

The remaining three trials included two nursing
home trials of patients with AD, one with a 6-week
treatment period requiring subjects with agitation,
delusions, or hallucinations and the other 10 weeks
requiring patients with delusions or hallucinations.
Both used fixed dosing ranges. The third placebo-
controlled trial, HGGU, was with outpatients treated
over 10 weeks, selecting patients with dementia with
hallucinations or delusions, and comparing flexible
doses of olanzapine with doses of risperidone.
Among these three trials, there were nonsignificant
effects by meta-analysis on the BPRS and NPI (WMD
of �0.92, 95% CI: �2.48–0.63, p�0.24 and of �1.74,
95% CI: �4.68–1.20, p�0.25, respectively).

None of the trials provided an assessment of cat-
egorical treatment response using the global scales
included in the protocols. A CGI-C was reported in
one nursing home trial, HGIV, as a continuous mea-
sure (WMD��0.25, 95% CI: �0.52–0.02, p�0.07).
One trial, HGEU, provided treatment response on
the basis of a �50% improvement on an NPI core
score, comprising the hallucinations and delusions of
the psychosis subscale and the agitation item (OR:
2.28, 95% CI: 1.16–4.50, p�0.02), 54% versus 34%.
Another trial, HGGU, provided response on the basis
of a �30% improvement on the NPI psychosis sub-
scale (OR: 0.83, 95% CI: 0.50–1.39, p�0.49), 62%
versus 66%.

Quetiapine. The designs, selection criteria, and
outcomes scales differed substantially among the
three quetiapine trials and did not allow for the
combining of efficacy outcomes (Table 1). Trial 5077

Effects of Atypical Antipsychotics for Dementia
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US-039 enrolled primarily nursing home patients
with psychosis and separately assessed those with
AD. Trial 5077 US-046 chose nursing home patients
with a primary dementia, AD, vascular or mixed,
mainly manifesting agitation severe enough to re-
quire an antipsychotic. A third, smaller trial chose
nursing home patients with AD and agitation and
compared quetiapine treatment with rivastigmine
and placebo.

Trial 5077 US-039 showed no significant effect on

the BPRS (WMD��2.32, 95% CI: �4.93–0.29, p�
0.08). Trial 5077 US-046 showed no statistically sig-
nificant effect for the 100-mg/d and 200-mg/d
quetiapine treatment groups combined (WMD�
�1.40, 95% CI: �3.14–0.34, p�0.12) on the PANSS-
EC, a measure of agitation, but a significant effect
with the 200-mg/day dosage. There was no signifi-
cant effect for quetiapine on the CMAI in the smaller
trial.8

There was no significant response difference using

FIGURE 1. Efficacy Outcomes by Individual Comparisons: Aripiprazole, Olanzapine, Quetiapine, and Risperidone Compared
With Placebo (weighted mean differences).

Note: The trial HGGU placebo group is used for both risperidone and olanzapine comparisons.
CI: confidence interval; WMD: weighted mean difference.
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a change on the BPRS total of �30% as the definition
of response in trial 5077 US-039 (OR: 1.50, 95% CI:
0.80–2.80, p�0.21), 38% versus 29%, and using a
change on the PANSS-EC of �40% in trial 5077 US-
046 (OR: 1.48, 95% CI: 0.85–2.56, p�0.16), 36% versus
28% (Figure 2). There was a significant CGI-C re-
sponse in trial 5077 US-046 based on much or very
much improved (OR: 2.14, 95% CI, 1.25–3.65, p�
0.005), 48% versus 30%, but no information on the
CGI-C from trial 5077 US-039.

Risperidone. Three of the risperidone trials were
similarly designed in that they selected nursing
home patients with primary dementia who were ag-
itated, had a minimum score on the BEHAVE-AD of
�8, and were treated for 12 weeks. Trial RIS-AUS-05
selected patients particularly with aggression. The
trials also used similar efficacy outcomes, i.e., the
BEHAVE-AD, CMAI, and global ratings. A fourth
trial, RIS-USA-232, selected ambulatory nursing
home patients with AD and psychosis with an
MMSE �5 who were treated for 8 weeks, resulting in
patients with a mean MMSE of 13.2, generally twice
as high as the mean MMSE in the other risperidone
trials (Table 2). A fifth trial, HGGU, sponsored by
the manufacturer of olanzapine, compared the two
drugs as described here and also resulted in less
cognitively impaired subjects, mean MMSE of 14.5,
than the three nursing home trials. This trial did not
share common outcomes with the other risperidone
trials except for the CGI-S and CMAI.

Among the four trials using the BEHAVE-AD,
there was overall significant improvement with ris-
peridone (WMD��1.48, 95% CI: �2.35–�0.61, p�
0.0008) and on the CMAI used in three trials
(WMD��3.00, 95% CI: �4.22–�1.78, p �0.00001)
(Figure 1). There was no statistically significant effect
overall by meta-analysis on the CGI-S as a continu-
ous variable (WMD��0.09, 95% CI: �0.21–0.02, p�
0.12), the BPRS and NPI in the outpatient trial HGGU
with olanzapine.

Using an improvement on the BEHAVE-AD of
�50% (or �30% for RIS-INT-24 because the �50%
criterion was not available) as a definition of re-
sponse, there was a significant effect by meta-analy-
sis of three of the trials (OR: 1.79, 95% CI: 1.37–2.33,
p �0.0001, 46% versus 33% pooled responders). A
CGI-C as a categorical variable was available for two
trials, RIS-AUS-5 and RIS-USA-232, showing overall
significant effects (OR: 2.01, 95% CI: 1.49–2.72, p

�0.00001, 65% versus 48% pooled responders). No-
tably, CGI-C responses could not be obtained for
three trials, two of which showed nonsignificant re-
sults on their primary outcomes.

Effect on Psychosis Ratings

The effects with four of the drugs on specific psy-
chosis subscales of the BPRS, NPI, or BEHAVE-AD are
displayed in Figure 3. There were no significant ef-
fects by meta-analysis with three aripiprazole and
three olanzapine trials on the BPRS and NPI psycho-
sis subscales and with no single trial showing a sig-
nificant effect. For aripiprazole, the BPRS and the
NPI psychosis subscale scores by meta-analysis were
WMD��0.45 (95% CI: �1.04–0.14, p�0.14) and
WMD��0.72 (95% CI: �1.53–0.09, p�0.08), respec-
tively. For olanzapine, the NPI psychosis subscale
WMD was �0.37 (95% CI: �1.19–0.46, p�0.38). For
quetiapine, the NPI psychosis subscale WMD was
�0.03 (95% CI: �1.52–1.46, p � 0.97).

There was a significant effect by meta-analysis
with risperidone on the BEHAVE-AD psychosis sub-
scale from three trials (WMD��0.79, 95% CI:
�1.20–�0.37, p�0.0002), but a nonsignificant effect
on the NPI psychosis subscale in the HGGU outpa-
tient trial with a WMD of 0.50 (95% CI: �0.87–1.87,
p�0.47). Trial RIS-INT-24 did not report the
BEHAVE-AD psychosis subscale.

Only one of 14 contrasts was significant on a psy-
chosis subscale rating; none of the six available trials
with psychosis of AD inclusion criteria showed a
significant effect on any psychosis subscale score.

Subgroup Analyses

For these analyses, the effect sizes for the main
outcomes for each trial were standardized to one SD
unit calculating a standardized mean difference
(SMD) by meta-analysis for each drug, psychosis or
not, inpatient versus outpatient status, and level of
cognitive impairment (MMSE �10 or �10). We used
the BPRS total for the aripiprazole, olanzapine,
quetiapine 5077 US-039, one risperidone contrast
(trial HGGU), the PANSS-EC for quetiapine 5077
US-039, the CMAI for one quetiapine trial, and the
BEHAVE-AD for four risperidone trials.

The overall SMD by meta-analysis for the 14 avail-
able contrasts was �0.16 (95% CI: �0.24–�0.08; Z�
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3.89, p�0.0001). For aripiprazole, the SMD was
�0.22 (95% CI: �0.36–�0.08; Z�3.08, p�0.002); for
olanzapine, it was �0.11 (95% CI: �0.30–0.08; Z�
1.16, p�0.25); for quetiapine, it was �0.17 (95% CI:
�0.34–�0.01; Z�2.05, p�0.04); and for risperidone,
it was �0.15 (95% CI: �0.32–0.03; Z�1.62, p�0.11)
with significant heterogeneity for risperidone (�2 �
12.77, df�4, p�0.01, I2�68.7%). When the HGGU
outpatient trial using the BPRS with risperidone was
removed, then the meta-analysis of the SMDs based
on the BEHAVE-AD in the four nursing home trials
(see Figure 1 for WMDs) becomes �0.18 (95% CI:
�0.29–�0.08, Z � 3.43; p�0.0006) still with hetero-
geneity of outcomes (�2�9.77, df�3, p�0.02, I2 �
69.3%)

There were larger effect sizes for those without
psychosis than those with psychotic symptoms
(SMD of �0.24 versus �0.10, respectively; �2�4.26,

df�1, p�0.04), larger effects for the 11 nursing
home trials than the three outpatient trials (SMD of
�0.19 versus �0.02; �2�3.90, df�1, p�0.05), and
larger effects for the five trials with lower MMSE
mean scores than the eight with higher (SMD of
�0.26 versus �0.10; (�2�5.12, df�1, p � 0.02).

Mini-Mental State Examination

Seven trials reported MMSE change scores: one
aripiprazole, three olanzapine, one quetiapine, and
two of five risperidone contrasts. The overall effect of
drugs compared with placebo was a WMD of 0.73
(95% CI: 0.38–1.09, p �0.0001) in favor of placebo.
All but one of the comparisons showed greater wors-
ening for the drug group, with three statistically
significant (Figure 8).

FIGURE 3. Efficacy on Psychosis Subscales (BPRS, NPI, and Behave-AD) by Subscale, by Drug by Comparison (weighted mean
differences)

Note: The trial HGGU placebo group is used for both risperidone and olanzapine comparisons.
CI: confidence interval; WMD: weighted mean difference.
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Adverse Events

Adverse events were inconsistently reported
among the trials; most did not report adverse events
occurring less than 10% or 5% of the time; potentially
significant adverse events could not be counted from
all trials. Somnolence, falls, injury, syncope, extrapy-
ramidal effects, bruising (variously described as ec-
chymoses, purpura, hematoma, or contusions),
edema, and urinary tract infections were reported
from most trials. Data for cerebrovascular adverse
events and deaths were obtained from additional
sources.13,17–19 Adverse events are summarized by
the numbers of trials for which the event was re-
ported and the odds ratio for the event.

Somnolence. The 13 available comparisons
showed increased risk for somnolence with all but
two statistically significant (Figure 4). The odds ratio
by meta-analysis was 2.84 (95% CI: 2.25–3.58, p
�0.00001), 17% versus 7% pooled rates, with signif-
icant heterogeneity. There was a significant risk dif-
ference between aripiprazole (RD: 0.06, 95% CI: 0.02–
0.09) and olanzapine (RD: 0.16, 95% CI: 0.10–0.21).

Injury or Falls. Outcomes are consistent in the 11
and eight contrasts that provided data for injury/
accidental injury (Figure 5) and falls/syncope (data
not shown) in not showing an increase or decrease in
risks overall or the result of a particular drug or trial
(OR: 0.93, 95% CI: 0.78–1.11, p�0.41, 21% versus

FIGURE 4. Somnolence as Adverse Events by Drug by Comparison

Note: The trial HGGU placebo group is used for both risperidone and olanzapine comparisons.
CI: confidence interval; OR: odds ratio; n/N: number of events/total sample.
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22% pooled; OR: 0.98, 95% CI: 0.78–1.23, Z � 0.18,
p�0.86, 12% versus 15%, respectively).

Extrapyramidal Effects. There was increased risk
for EPS by meta-analysis (OR: 1.51, 95% CI: 1.20–
1.91, p�0.0005), 13% versus 8%, in the 11 contrasts
with this data (Figure 6). The increased risk can be
attributed to risperidone alone: for the risperidone
trials, OR�1.80 (95% CI: 1.35–2.42, p �0.0001), 17%
versus 10% pooled with a risk difference by meta-
analysis of RD: 0.06, 95% CI: 0.03–0.09.

Abnormal Gait. There was an overall increased
risk for abnormal gait (OR: 3.42, 95% CI: 1.78–6.56,
Z � 3.57, p�0.0002), 10% versus 2% pooled for the
five contrasts from four trials. There was increased
risk in two olanzapine trials, two contrasts with ris-

peridone, and no increased risk in one quetiapine
trial.

Edema. There were increased risks by meta-anal-
ysis for edema (OR: 1.99, 95% CI: 1.20–3.30, Z � 2.65,
p�0.008), 9% versus 4% pooled, in the eight trials
reporting. Two of three aripiprazole and the quetia-
pine trials did not report edema. The increased risk
was associated with risperidone and olanzapine.

Urinary Tract Infections. Urinary tract infections
(UTIs) were reported in eight contrasts but none with
olanzapine (Figure 7). There was overall increased
risk for UTIs in the antipsychotics-treated patients
(OR: 1.28, 95% CI: 1.02–1.61, p�0.04), 16% versus
12% pooled. The effect was not significant with any
one drug, but only when the events were combined.

FIGURE 5. Injury and Accidental Injury as Adverse Events by Drug by Comparison

Note: The trial HGGU placebo group is used for both risperidone and olanzapine comparisons.
CI: confidence interval; OR: odds ratio; n/N: number of events/total sample.
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The risk difference by meta-analysis was RD�0.03
(95% CI: 0.00–0.05; Z�1.91, p�0.06). UTIs were not
reported in the olanzapine trials (one included ris-
peridone), but urinary incontinence was and was not
reported in the trials of the other drugs. There was an
overall increased risk for UTIs or urinary inconti-
nence in 11 contrasts (OR: 1.51, 95% CI: 1.07–2.12, p�
0.02), 13% versus 10% pooled.

Cerebrovascular Adverse Events. Individual CVAEs
were obtained through several sources.17–19 There
were 63 versus 16 events in drug and placebo pa-
tients, respectively, among 3,327 patients on drug
and 1,728 on placebo. There was an increased OR by
meta-analysis for CVAEs of 2.13 (95% CI: 1.20–3.75,
Z � 2.60, p�0.009), 1.9% versus 0.9% pooled. There
was a significantly increased risk with risperidone

(OR: 3.43, 95% CI: 1.60–7.32, Z � 3.18, p�0.001),
3.1% versus 1.0% pooled.

Deaths. The overall OR by meta-analysis for
death in patients treated with antipsychotics com-
pared with placebo was reported previously13 and
was 1.54 (95% CI: 1.06–2.23; Z�2.28, p�0.02) pooled
events of 3.5% versus 2.3%, drugs versus placebo. All
but three trials showed rate differences in favor of
placebo. There was no increased risk of death with
any individual drug.

DISCUSSION

A considerable number of placebo-controlled trials
of atypical antipsychotics for patients with dementia

FIGURE 6. Extrapyramidal Signs and Symptoms as Adverse Events by Drug by Comparison

Note: The trial HGGU placebo group is used for both risperidone and olanzapine comparisons.
CI: confidence interval; OR: odds ratio; n/N: number of events/total sample.
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have been undertaken and not all have been pub-
lished, involving over 5,000 patients treated for gen-
erally 8–12 weeks. Patients on average were ad-
vanced in age, in their 80s, most had AD, and a
minority cerebrovascular dementia. After statisti-
cally combining the trials there was evidence for
symptomatic efficacy of aripiprazole and risperi-
done. Olanzapine was not associated with efficacy
overall, and there was a lack of evidence for or
against quetiapine because the three trials used dif-
ferent selection criteria and outcomes could not be
statistically combined using a common rating scale.

Two of the three aripiprazole trials and the four

risperidone trials were with nursing home patients.
There was weak statistical evidence that nursing
home residence or having greater cognitive impair-
ment was associated with larger statistical effect
sizes on selected outcomes compared with having
lesser cognitive severity or being an outpatient. This
evidence was gained, however, from sensitivity anal-
yses in which selected outcomes were transformed to
SMDs before combining them by meta-analysis.

An assumption in transforming to SMDs is that the
metrics of the scales are sufficiently similar so that
they can be validly combined. This probably is not
the case, however, because the scales have different

FIGURE 7. Urinary Tract Infection or Urinary Incontinence as Adverse Events by Drug by Comparison

Notes: The trial HGGU placebo group is used for both risperidone and olanzapine comparisons. Olanzapine trials did not report urinary tract
infections and reported urinary incontinence. Odds ratios for urinary tract infection only by meta-analysis for three aripiprazole, two quetiapine,
and three risperidone comparisons (excluding olanzapine trials) is OR�1.28 95% confidence interval: 1.02–1.61, Z � 2.09, p�0.04, 16% versus
12%).

CI: confidence interval; OR: odds ratio; n/N: number of events/total sample.
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characteristics, items, scoring ranges, anchors, and
clinical perspectives. Moreover, the trials are not di-
rectly comparable because of differences in selection
criteria, dosing, and methodological differences
among them as well. The use of SMDs here and in
other meta-analyses nevertheless may serve the heu-
ristic purposes of suggesting hypotheses and possi-
ble trends and effects to examine more fully.

The results of these analyses were a small statisti-
cal effect overall of �0.16 SD units, ranging between
�0.11 and �0.22 for each of the four drugs individ-
ually. For any individual trial, the SMD was not
higher than �0.25 except for one olanzapine and one
risperidone nursing home trial with effects of �0.40
and �0.46, respectively. Similar or smaller statistical
effect sizes would have been obtained if other out-
comes had been transformed and combined. For ex-
ample, combining the six trials (seven contrasts) that
used NPI scores yielded an overall SMD of �0.10,
ranging between �0.19 and �0.01 for each of the
drugs. The magnitude of statistical effect, however,
does not imply a similar magnitude clinical effect. For
example, SMD differences of this magnitude are ob-
served in meta-analyses of cognitive effects of cho-
linesterase inhibitors and memantine (for references,
see the additional bibliography online).

For these reasons, we reviewed and analyzed each
drug separately and by specific outcomes to better
address the efficacy issue. In these analyses (Figure
1), mean differences between drug and placebo
groups were observed of up to approximately 2.5
points on the BPRS, up to 3.6 points on the NPI, and
approximately a mean 1.5 points on the BEHAVE-
AD. Regardless of their nominal statistical signifi-
cance, a fair question is whether or not these differ-
ences are clinically significant. Mean differences tell
nothing about the individual patients who might
benefit, whether any benefited greatly, or whether
most benefited only slightly.

Ratings scales scores indicated, on average, mod-
erate to severe behavioral symptoms with mean
baseline BPRS total scores per trial ranging from
21–30, NPI total scores from approximately 34–43,
and BEHAVE-AD scores from 16–19. Both the drugs
and placebo groups improved considerably from
baseline with the placebo groups improving approx-
imately 5–7 points on average on the BPRS, 11–13
points on the NPI, and approximately 4 points on the
BEHAVE-AD, representing approximately 25%–30%
“in-trial” improvements with placebo and incremen-
tally more improvement with drugs. Most improve-
ment occurred within the first 2–4 weeks (data not

FIGURE 8. Change in Mini-Mental State Examination Scores by Drug by Comparison
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shown) and suggests that increased attention, non-
drug interventions, and instability in symptoms
were associated with improvement. It is not known
whether improvement is sustained in patients through-
out the trials, whether there is relapse, or whether
others improve only later. Either with drugs or placebo,
patients improved, but still had considerable symp-
toms on average. For example, the substantial majority
of the patients treated with risperidone still would have
met inclusion criteria for the trials.

Thus, the assessment of individual patient re-
sponses is needed to better address whether treat-
ment is associated with clinically significant im-
provement. However, responders were reported in
only 10 trials and were mainly defined arbitrarily
based on a 30%, 40%, or 50% improvement from
baseline values on ratings scales, although this tech-
nique still does not address potential clinical signif-
icance. Assessing responses with clinicians’ global
ratings begins to accomplish this because clinicians
explicitly assess whether there has been clinically
meaningful change.

Clinicians’ global ratings were in fact used in all
but one trial, yet the proportions of patients who
improved or worsened could be obtained only from
one quetiapine and two risperidone trials. Here the
responses were 48% versus 30%, drug versus pla-
cebo, with the former and 65% versus 48% pooled
with the two later trials. The 18% and 17% rate
differences each imply a number needed to treat
(NNT) of six patients need to be treated for one to
respond as defined.

The effect sizes when the trials’ authors defined
response on the basis of 30%–50% improvements on
several rating scales varied with rate differences of
0.07 or 0.10 pooled for two aripiprazole ratings from
the same three trials (�0.04–0.20 from two olanza-
pine ratings from different trials; 0.08 and 0.09 from
two quetiapine ratings from two trials; and �0.04
and 0.13 from two risperidone trials). The statisti-
cally significant comparisons (Figure 2) imply NNTs
from five to 14 (NNTs cannot be defined for insig-
nificant differences) but are calculated from selected
ratings scales from selected trials and lack validity.
The partial availability or reporting of response rates
data suggests that smaller effects were not reported,
especially for the global ratings.

The overall positive evidence for efficacy is miti-
gated by the dropout rates and adverse events. The

one-third of patients who dropped out most likely
was not gaining sufficient clinical benefits whether
because of lack of efficacy or adverse events. More-
over, adverse events were inconsistently reported
across trials. Rate differences for the events that were
reported ranged from approximately 10% for som-
nolence to 1% for death, implying that the number of
patients who need to be treated for one to have the
adverse event range from 10 for somnolence to 100
for death. Adverse events such as somnolence, extra-
pyramidal motor system effects, or gait disturbances
may have led to increased time spent in bed and
possibly to the increased risk for UTIs or urinary
incontinence, and possibly may have increased the
risks for death resulting from infectious, pulmonary,
or cardiovascular causes. Again, individual patient
data are essential for further understanding. It is
important to know how patients with adverse events
were rated on the clinical scales. For example, a
patient who had significant somnolence could have
been rated improved on a rating scale.

A potentially reassuring aspect to the adverse
events data are the evidence for no risks of falls or
injury with drugs especially because there is a fairly
substantial risk for falls or injury overall in this frail
aged sample. This observation supports a hypothesis
and analysis presented by Katz and colleagues30 that
a component of the effectiveness of risperidone is
relative protection against the falls and injury asso-
ciated with placebo, a therapeutic effect that would
not be identified on symptom rating scales.

Most probably, other important adverse events
were not identified either because they were not
specifically sought or because they occurred less fre-
quently than a critical threshold of 5% or 10% used
for reporting purposes.

The atypicals clearly caused further cognitive im-
pairment, an overall mean difference of nearly one
MMSE point compared with placebo. By compari-
son, this is about the typical therapeutic effect of
cholinesterase inhibitors on the MMSE (for refer-
ences, see the additional bibliography online). This
observation and the extent of somnolence suggest
that the atypicals are causing deliria or confusional
states in many patients. Causing further cognitive
impairment is not good for patients, although it
could be associated with both improvement and
worsening on behavior rating scales. Conventional
antipsychotics are associated in observational studies
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with more rapid cognitive decline as well (for refer-
ences, see the additional bibliography online)

It is possible that cholinesterase inhibitors might
lessen the cognitive impairment associated with an-
tipsychotics. It is notable that antipsychotics are
generally not excluded medications in cholinesterase
inhibitor trials. Conversely, patients receiving cho-
linesterase inhibitors may have less adverse cogni-
tive effects from antipsychotics. The publications of
appropriate secondary analyses from the cholinest-
erase inhibitor and memantine trials are needed.

LIMITATIONS

Meta-analyses are observational studies and are sub-
ject to various biases, including the complete ascer-
tainment of trials performed, assessing the trials’
qualities, deciding on the analytic protocol, informa-
tion to be abstracted, studies to be combined, statis-
tics, and interpretation of the results. Trials varied
somewhat in their inclusion criteria. Patients in-
cluded may have been restricted to AD or not, or on
the basis of agitation or aggression or delusions or
hallucinations. There were also differences in cogni-
tive severity that resulted from the use of minimum
cognitive criteria in some trials, especially those re-
quiring that patients have symptoms of psychosis.

The dosing may not reflect how these drugs are
typically prescribed. Some used fixed doses and oth-
ers allowed dosage adjustment. By fixing doses and
requiring that patients be kept on medication
throughout the trial, many patients who may not be
responding are also placed at increased risk for ad-
verse events and do not have the potential to benefit
from individualized dosing adjustments. By compar-
ison, in clinical practice, medication might have been
discontinued, increased, or switched. Thus, the clin-
ical trials may reflect both more adverse events and
less efficacy than patients actually experience. It is
also possible that higher doses of medications con-
tributed greater effect sizes for adverse events while
not contributing to an efficacy effect size, and lower
doses may have reduced the efficacy effect size. Our
examination of dose–response effects was limited by
the fact that there was only one dose-ranging trial
each for aripiprazole and risperidone, the drugs that
showed overall efficacy. Future trials need to be eco-

logically relevant to represent the clinical population
needing treatment, the typical use of medications,
and relevant outcomes.

All but one of these trials was sponsored by drug
companies and were most probably performed in
compliance with good clinical practice standards.
Some were undertaken with a view toward obtain-
ing regulatory approval for treating psychosis of AD.
Thus, in their protocols’ compliance and monitoring,
they were most probably of good quality and rela-
tively free of significant biases. The failure of some to
specify and report adequately their main outcomes is
a deficiency in quality.

PRACTICE IMPLICATIONS

The modest efficacy and uncertain response rates
combined with the risks detailed here suggest that
antipsychotics should be used with more deliberate
consideration. Medications should be prescribed and
adjusted to maximize efficacy while minimizing ad-
verse events; the adverse event evidence coupled
with the efficacy evidence suggests that the use of
lower doses might be prudent and effective.

Clinical improvement should be expected well
within 10 or 12 weeks, the length of the trials. If
improvement is not seen, then medication should be
discontinued, and other approaches, including revis-
iting or modifying behavioral and environmental in-
terventions or another antipsychotic, could be con-
sidered. Moreover, because a substantial proportion
of patients responding may be responding to in-
study effects, increased nursing care, environmental
changes, or changes in medical status, and not actu-
ally to medication, “n of one” trials of medication
withdrawal could be undertaken at frequent inter-
vals to assess continuing need.13

It would not be prudent to prescribe other medi-
cations in lieu of antipsychotics under a belief that
they are as effective as or safer than atypicals. There
is an absence of evidence for either efficacy or ad-
verse events with nonantipsychotic drugs, and the
existing trials are not adequate to detect either effi-
cacy or increased risk at the statistical power re-
ported here.10

Individual subject meta-analyses could potentially
identify characteristics associated with clinical out-
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comes or adverse effects, but requires obtaining
databases from the trials’ sponsors or authors. Con-
sidering that future trials are unlikely and antipsy-
chotics do not have labeling for treating dementia,
the drug manufacturers might be encouraged to al-
low their data to be combined and analyzed by in-
dependent organizations. This would ultimately
benefit patients. Psychosis and aggression in people
with dementia is a serious problem and is difficult to
treat. Antipsychotics are modestly effective when
used judiciously and there are no demonstrated, ef-
fective pharmacologic alternatives.
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