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Alzheimer’s disease (AD). AD is a devastating illness that
results in a progressive decline in cognitive ability and
functional capacity. Symptoms of agitation/aggression
and psychosis are common, with more than 90% of peo-
ple with dementia developing 1 or more of these prob-
lems at some point during their illness.2,3 Of these symp-
toms, agitation and aggression are the most frequent and
the most persistent.4 Behavioral and psychotic symptoms
are associated with rapid disease progression, and symp-
toms of agitation and psychosis have been repeatedly
highlighted as major determinants of institutionalization
and increased direct costs of care.5–15 Furthermore, these
distressing symptoms increase caregiver burden and give
rise to clinically significant depression.9,16–18 Thus, these
patients and their caregivers are particularly vulnerable to
a range of significant adverse outcomes.

Neuroleptic drugs are widely used off-license as the
first-line pharmacologic treatment for neuropsychiatric
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Objective: Long-standing evidence indicates that
Alzheimer’s disease patients with behavioral symptoms
have a worse prognosis and a more rapid disease pro-
gression. The current retrospective analysis evaluated
the efficacy and safety of memantine in a subpopulation
of patients with Alzheimer’s disease exhibiting behav-
ioral symptoms of agitation/aggression or psychosis
at baseline.

Method: A pooled analysis was conducted in people
with agitation/aggression or psychosis from 3 large
6-month, randomized studies in moderately severe
to severe Alzheimer’s disease. The effect of memantine
and placebo on these specific symptoms was evaluated
using the Neuropsychiatric Inventory (NPI) subitem
cluster of agitation and psychosis. Outcomes on global,
cognitive, and functional measures were also analyzed.

Results: Sixty percent of the total patient group had
baseline symptoms of agitation/aggression, delusions,
or hallucinations on the NPI. At both 12 and 24/28
weeks, there was a significant treatment advantage for
memantine over placebo for the proportion of patients
showing improvement on the defined neuropsychiatric
symptom cluster (55.6% vs. 44.4% at week 12, p = .008;
58.0% vs. 44.8% at week 24/28, p = .002) and specifi-
cally for the treatment of agitation/aggression (55.3%
vs. 43.1% at week 12, p = .011; 61.0% vs. 45.0% at
week 24/28, p < .001). Placebo-treated patients in this
population demonstrated an accelerated disease progres-
sion for global (Clinician’s Interview-Based Impression
of Change Plus Caregiver Input), cognitive (Severe Im-
pairment Battery), and functional (Alzheimer Disease
Cooperative Study Activities of Daily Living Inventory
19-item scale) outcomes, but memantine conferred
statistically significant benefit for all measures. Toler-
ability in this population remained good, and fewer
memantine-treated patients than placebo-treated
patients withdrew due to adverse events.

Conclusions: This post hoc analysis provides
important evidence from placebo-controlled trials that
memantine may be a safe and effective treatment in Alz-
heimer’s disease patients with agitation/aggression or
psychosis, who are otherwise prone to rapid progres-
sion. Memantine treatment provided benefits in cogni-
tive, functional, and global outcomes in these patients
and for their agitation/aggression.
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orldwide, 24.3 million people suffer from de-
mentia,1 and the majority of these people have
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symptoms in people with dementia, with one study show-
ing that 58% of nursing home residents with dementia
were receiving antipsychotics.19 While there is a clear in-
dication of benefit of atypical neuroleptics (risperidone,
olanzapine, quetiapine, aripiprazole) in the treatment of
aggression (20% advantage over placebo in responder
rates) from a substantial evidence base of 18 randomized,
placebo-controlled, clinical trials with durations between
6 and 12 weeks, improvements in psychotic symptoms
are more marginal, the impact on nonaggressive agitation
has not been adequately clarified, and the magnitude of
change has not been sufficient to be clinically meaning-
ful.20–22 In addition, longer term efficacy has not been
established with neuroleptic withdrawal studies, and the
small number of trials lasting longer than 3 months have
failed to identify any significant advantage for neuroleptic
treatment compared with placebo.22–25

Moderate benefits in the treatment of aggression can
be useful and are probably more substantial for people
with more severe symptoms. However, there have been
increasing concerns regarding the safety of these drugs for
people with dementia. Recent evidence has highlighted
a number of potential risks associated with neuroleptic
treatments, in addition to established side effects such as
parkinsonism and sedation.21 These include stroke and
other adverse cerebrovascular events, increased mortality,
edema, increased upper respiratory tract infections, and
falls, leading to a series of warnings regarding these com-
pounds in people with dementia by, for example, the Food
and Drug Administration in the United States and the
Committee for the Safety of Medicines in the United
Kingdom.20,21,26–30

Furthermore, several clinical and pathologic studies
indicate that neuroleptics may accelerate cognitive de-
cline and disease pathology.21,31,32 A recent randomized,
double-blind, placebo-controlled study22 of 3 atypical
antipsychotic drugs (olanzapine, quetiapine, and risperi-
done) in the management of outpatients with AD and psy-
chosis, aggression, or agitation demonstrated that, over a
9-month follow-up period, while patients receiving anti-
psychotic treatment were less likely to discontinue ther-
apy due to lack of efficacy, they were more likely to
discontinue due to intolerability/adverse events. The ad-
vantages of atypical antipsychotic treatment related to ef-
ficacy were, therefore, offset by the adverse effects of
these drugs.22 These disappointing findings highlight the
continued need for alternative treatments.

A clinical dilemma has resulted: neuropsychiatric
symptoms can be extremely distressing for people with
dementia and their caregivers, can precipitate nursing
home placement,11 and can put people at serious risk of in-
jury, but neuroleptic treatments increase the likelihood of
serious detrimental outcomes. There is an urgent need for
pharmacologic therapies that are safe and offer long-term
efficacy in the management of behavioral symptoms in

these individuals. Although there is some indication of
possible benefit in the treatment of agitation with anti-
convulsants such as carbamazepine or sodium valproate,
and antidepressants such as trazodone, the literature is
inconsistent, the evidence is inconclusive, and some of
these treatments are associated with considerable side
effects.33–35

Cholinesterase inhibitors may offer another alterna-
tive, although there are limited studies focusing on people
with significant neuropsychiatric symptoms, and the main
benefits appear to be related to mood disturbance rather
than agitation and aggression.36 Three studies37–39 have
prospectively evaluated the potential neuropsychiatric
benefits of donepezil in AD patients with symptomatic
disturbance at baseline. Tariot and colleagues37 studied
208 nursing home patients over 24 weeks with the nursing
home version of the Neuropsychiatric Inventory (NPI-
NH) and showed no significant differences versus pla-
cebo for any assessment visit, although a secondary re-
sponder analysis highlighted a possible advantage for the
agitation/aggression subitem. Holmes and colleagues38

studied 134 mild to moderate AD patients with marked
neuropsychiatric symptoms at baseline (NPI total score
> 11 points), using a randomized withdrawal design. After
12 weeks of open-label treatment with donepezil, patients
were randomly assigned to either continue treatment with
donepezil or switch to placebo for up to 12 further weeks.
Maintaining treatment with donepezil offered statistically
significant advantage over placebo overall (NPI total
score), but effects on the individual symptoms (i.e., on
agitation/aggression and the psychotic subitems) were not
presented for the randomized phase of the trial.38 Finally,
a recent article39 has reported the findings of the CALM-
AD trial, which evaluated 272 AD patients with clinically
significant agitation. After 12 weeks of treatment, there
was no statistical difference on the Cohen-Mansfield Agi-
tation Inventory and NPI scale (primary and secondary
outcomes) between patients randomly assigned to do-
nepezil and those given placebo.

Behavioral disturbances in general, and agitation in
particular, become more evident as dementia severity in-
creases.17,40 In addition to finding effective and safe alter-
natives for treatment, it is important to prevent these
symptoms from emerging and thus the potential pattern of
accelerated decline of AD from becoming established.

The efficacy and tolerability of memantine, an N-
methyl-D-aspartate antagonist, for the treatment of pa-
tients with moderately severe to severe AD have been es-
tablished in a number of placebo-controlled studies, with
significant benefits in global, cognitive, functional, and
behavioral domains, compared with placebo.41–43 Emerg-
ing evidence indicates that memantine may also be help-
ful in treating neuropsychiatric symptoms of agitation/
aggression and psychosis.44–46 The current article details
work presented to the National Institute for Health and
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Clinical Excellence (NICE), describing the impact of
memantine in a group of patients for whom clinicians
had witnessed particular symptom benefit. The work
was reported to NICE as part of their review of anti-
dementia drugs in the United Kingdom. A post hoc,
pooled, subanalysis of three 6-month, randomized, pla-
cebo-controlled studies of memantine in people with mod-
erately severe to severe AD is described, focusing on
patients with agitation/aggression and/or psychosis at
baseline.

METHOD

Design of the Original Studies
The present analysis is based upon the results of three

6-month, randomized, placebo-controlled studies.41,42,47

All of the trials were multicenter, double-blind, parallel-
group, and of 24 or 28 weeks’ duration. Memantine was
up-titrated to a fixed dose of 20 mg daily (10 mg b.i.d.)
over 3 weeks in 5-mg increments. In one study,42 mem-
antine or placebo was added to existing stabilized treat-
ment with donepezil. The other trials did not include peo-
ple taking cholinesterase inhibitors. The entry criteria for
the 3 trials included the presence of moderately severe
to severe AD (Mini-Mental State Examination [MMSE]
score between 14 and 3, or 14 and 5). The main efficacy
parameters common to all studies included the Severe
Impairment Battery (SIB) as a measure of cognition, the
Alzheimer Disease Cooperative Study Activities of Daily
Living Inventory 19-item scale (ADCS-ADL19) as a func-
tional outcome, the Clinician’s Interview-Based Impres-
sion of Change Plus Caregiver Input (CIBIC-Plus) as a
measure of global function, and the Neuropsychiatric In-
ventory (NPI) as a measure of behavioral disturbance.
Postbaseline NPI assessments were conducted at week 12
and at study endpoint (week 24/28) only.

Current Analyses
The primary aim of the current report is to present the

effects of memantine in the treatment of patients with AD
demonstrating symptoms of agitation/aggression and/or
psychosis. Data from the 3 original trials were pooled and
integrated. Patients were included in the behaviorally dis-
turbed population (BDP) if they scored > 0 on any of the
3 NPI symptoms (agitation/aggression, delusions, halluci-
nations) at baseline, i.e., they had demonstrated evidence
of at least 1 of these symptoms within 4 weeks of the as-
sessment. Of the 983 patients comprising the total pooled
population, 593 (60%) had agitation/aggression or psy-
chosis at baseline (287 placebo, 306 memantine) and were
defined as BDP patients for analysis. The effect of me-
mantine and placebo on these specific symptoms was
evaluated using the NPI subitem cluster of agitation and
psychosis (i.e., the combined score on the 3 items of
agitation/aggression, delusions, and hallucinations). This

cluster has previously been used to evaluate the effective-
ness of an antipsychotic in AD patients.48

Statistical Methods
Statistical analyses for efficacy were conducted on the

full analysis set for BDP patients, comprising all random-
ized patients receiving treatment and 1 valid postbaseline
efficacy evaluation. Analyses were conducted using both
last-observation-carried-forward (LOCF) and observed
case (OC) methods. The analyses considered change from
baseline and compared performance in the memantine-
and placebo-treated groups, with analysis of variance
when analyzing NPI cluster and single-item scores, and
with analysis of covariance models when analyzing SIB,
ADCS-ADL19, and CIBIC-Plus total scores. In addition,
categorical data (e.g., the proportion of patients who im-
proved within a treatment group) were compared between
treatment groups using a χ2 test. Presentation and statistical
analysis of tolerability data have been performed on the all
patients treated set, comprising all individuals randomly
assigned to study treatment and receiving at least 1 dose.

The total sample size of 593 patients for the BDP was
considered adequate for detecting clinically meaningful
differences. Using a significance level of 5%, the power
for detecting standardized effect sizes as small as 0.27 is
above 90%.

Due to the post hoc nature of the analyses presented
in the article, with no hypotheses being prespecified, no
attempts to adjust for multiplicity were made, and all hy-
potheses were tested at the 5% level of significance. This
should be taken into consideration in the interpretation of
results, particularly for p values approaching the 5% level.
However, the majority of the p values presented fall well
below 5%.

RESULTS

Apart from baseline total NPI score, the BDP patient
group resembled the total pooled trial population in terms
of demographics, disease severity, and baseline evaluations
(Table 1). This similarity included the mean baseline
MMSE score, which was comparable between the BDP
group (9.2) and the total population (9.5), for memantine-
treated patients. Furthermore, all other baseline values
were also similar between the memantine- and placebo-
treated patient groups (Table 1).

Within the BDP patient group at baseline, 454
patients (76.6%) had symptoms of agitation/aggression,
336 (56.7%) had symptoms of delusions, and 172 (29.0%)
had symptoms of hallucinations.

The Effect of Memantine Treatment on the
Symptoms of Agitation/Aggression and Psychosis

There was a significant advantage for the memantine
group compared with those receiving placebo on the NPI
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cluster (agitation/aggression, delusions, and hallucina-
tions) score at both week 12 (–0.8 points vs. 0.5 points;
p = .0014) and week 24/28 (–0.7 points vs. 0.7 points;
p = .0004) (Figure 1). Further, a significantly higher pro-
portion of the memantine-treated patients showed im-
provement on this symptom cluster, compared with pla-
cebo, at week 12 (55.6% vs. 44.4%; p = .008) and week
24/28 (58.0% vs. 44.8%; p = .002) (Table 2).

In a secondary analysis of the 3 individual NPI
items, a significantly greater proportion of patients re-
ceiving memantine treatment experienced improvement
in agitation/aggression, compared with placebo, at week
12 (55.3% vs. 43.1%; p = .011) and week 24/28 (61.0%
vs. 45.0%; p < .001) (Table 2). The proportions of re-
sponders in the single items delusions and hallucinations
were numerically higher for patients receiving meman-
tine, but the difference from placebo did not reach statisti-
cal significance.

Impact of Memantine Treatment on
Other Key AD Outcomes in People
With Agitation/Aggression or Psychosis

The benefits of memantine on other key AD outcomes
in the patients with agitation/aggression or psychosis are
presented in Figure 2. Statistically significant benefits
over placebo (OC and LOCF analyses) were seen with
memantine on the SIB and ADCS-ADL19 scales at all
postbaseline visits. On the CIBIC-Plus assessment, statis-
tically significant benefits over placebo (OC and LOCF
analyses) were seen with memantine at week 12 and week
24/28. For comparison, in the total pooled trial popula-
tion, the least squares (LS) mean changes from baseline
scores at endpoint were –2.0 versus –5.1 (p < .001) on the
SIB and –2.9 versus –4.2 (p = .002) on the ADCS-ADL19,
and the LS mean scores were 4.46 versus 4.70 (p < .001)
on the CIBIC-Plus for memantine versus placebo treat-
ment, respectively.

In the BDP group, memantine-treated patients, com-
pared with placebo-treated patients, were significantly
more likely to be improved or stabilized relative to base-
line values of SIB, CIBIC-Plus, and ADCS-ADL at the
study endpoint (week 24/28, LOCF) (Table 3).

Safety and Tolerability in Patients
With Agitation/Aggression or Psychosis

Memantine-treated patients from the BDP had signifi-
cantly fewer withdrawals relative to placebo (22.9% vs.
32.3%; p < .01), fewer withdrawals due to adverse events
(10.3% vs. 17.3%; p < .05), and overall comparable rates
of treatment-emergent adverse events (82.6% vs. 79.9%)
(Table 4). The difference in withdrawals due to adverse
events between treatment groups was largely driven by
a 3-fold higher level of withdrawals due to symptoms
of agitation or psychosis (2.6% vs. 7.5%; p < .01) in
placebo-treated patients.

Evidence of More Rapid Disease Progression
in Behaviorally Disturbed Patients

Placebo-treated BDP patients demonstrated consid-
erably greater decline in the 6-month studies, compared
with placebo-treated patients without these symptoms
at baseline (87% more decline on SIB and 48% more
decline on ADCS-ADL19 [both LS mean change from

Table 1. Baseline Characteristics of the Behaviorally Disturbed Population and Total Pooled Population
Behaviorally Disturbed Population Total Pooled Population

Characteristic Memantine (N = 306) Placebo (N = 287) Memantine (N = 495) Placebo (N = 488)
Age, mean (SD), y 76.9 (8.4) 76.7 (7.9) 76.5 (8.4) 76.6 (8.2)
Sex, female, N (%) 211 (69.0) 189 (65.9) 339 (68.5) 328 (67.2)
Race, white, N (%) 264 (86.3) 248 (86.4) 429 (86.7) 433 (88.7)
MMSE score, mean (SD) 9.2 (3.3) 9.6 (3.1) 9.5 (3.3) 9.8 (3.2)
SIB score, mean (SD) 72.4 (19.4) 74.2 (19.2) 74.6 (18.5) 75.4 (18.5)
ADCS-ADL19 score, mean (SD) 30.2 (10.5) 31.2 (10.7) 32.6 (10.7) 33.1 (10.8)
NPI total score, mean (SD) 24.2 (15.8) 22.9 (15.7) 17.9 (15.5) 16.5 (15.0)

Abbreviations: ADCS-ADL19 = Alzheimer Disease Cooperative Study Activities of Daily Living Inventory 19-item scale, MMSE = Mini-
Mental State Examination, NPI = Neuropsychiatric Inventory, SIB = Severe Impairment Battery.

Figure 1. Behaviorally Disturbed Population Performance on
the NPI Subitem Cluster (agitation/aggression, delusions,
hallucinations)

*p < .01.
**p < .001.
Abbreviation: NPI = Neuropsychiatric Inventory.
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Table 2. Proportion of Symptomatic Patients Showing Treatment Benefit on NPI Subitem Cluster and the Individual Subitems of
Agitation/Aggression, Delusions, and Hallucinations at Weeks 12 and 24/28 (LOCF)a

Week 12 Week 24/28

Memantine, Placebo, Difference Memantine, Placebo, Difference
NPI Item N/N (%) N/N (%) (%) p Value N/N (%) N/N (%) (%) p Value
3-item cluster 158/284 (55.6) 119/268 (44.4) 11.2 .008 167/288 (58.0) 121/270 (44.8) 13.2 .002
Agitation/aggression 119/215 (55.3) 90/209 (43.1) 12.2 .011 133/218 (61.0) 95/211 (45.0) 16.0 < .001
Delusions 89/160 (55.6) 75/145 (51.7) 3.9 .495 97/163 (59.5) 74/147 (50.3) 9.2 .105
Hallucinations 49/79 (62.0) 39/81 (48.1) 13.9 .078 50/81 (61.7) 44/81 (54.3) 7.4 .340
aIn each case (NPI cluster results and individual subitems), results are presented for patients displaying baseline symptoms (NPI score > 0) and with

a subsequent NPI assessment at either week 12 or week 24/28.
Abbreviations: LOCF = last observation carried forward, NPI = Neuropsychiatric Inventory.

Figure 2. Severe Impairment Battery, CIBIC-Plus, and ADCS-ADL19 Scores by Visit (OC) and at Endpoint (LOCF) in the
Behaviorally Disturbed Population

Abbreviations: ADCS-ADL19 = Alzheimer Disease Cooperative Study Activities of Daily Living Inventory 19-item scale, CIBIC-Plus = Clinician’s
Interview-Based Impression of Change Plus Caregiver Input, LOCF = last observation carried forward, LS = least squares, OC = observed cases.
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baseline] and 66% more decline on CIBIC-Plus [LS
mean score]).

Reduced Emergence of
Behavioral Disturbance With Memantine

Of those patients who were asymptomatic at baseline
(i.e., did not have agitation/aggression or psychosis), sig-
nificantly fewer memantine-treated patients went on to
develop these key symptoms at 12 weeks (20.3% of
memantine-treated patients compared with 31.9% of

placebo-treated patients [p = .010]) and 24/28
weeks (24.2% of memantine-treated patients
compared with 37.0% of placebo-treated pa-
tients [p = .007]), compared with placebo.
Thus, in addition to the 60% of patients from
the total pooled population who already dis-
played these symptoms at baseline, a further
37% of the remaining placebo-treated patients
had also developed these symptoms at the
6-month timepoint, compared with only 24%
for memantine.

The preventive benefit of memantine was
also evident in the proportion of patients not
included in the BDP (i.e., without baseline
symptoms) in whom an adverse event of agi-
tation was reported (12.2% vs. 6.1% for pla-
cebo and memantine, respectively, p < .05).

DISCUSSION

The current pooled analysis demonstrates
that memantine treatment confers significant-
ly greater overall benefit (cognition, activities
of daily living, global function) than placebo
in the treatment of patients with agitation/
aggression and/or psychosis in the context of
AD. These symptoms are known to be associ-
ated with rapid disease progression, increased
caregiver burden, and early institutionaliza-
tion and can add to the risk of injury to the pa-
tient or others. Thus, the findings from this
analysis suggest that memantine confers ben-
efit in these vulnerable patients.

In addition to the benefits demonstrated
for cognition, function, and global outcome,
positive effects were also shown on some be-
havioral measures for these patients. In this
sample of 593 patients with moderately se-
vere to severe AD and agitation/aggression or
psychosis, a significantly greater proportion
of memantine-treated patients than placebo-
treated patients experienced improvement of
agitation/aggression at both weeks 12 and
24/28. For psychosis, there was numerical su-
periority in favor of memantine treatment, but

the treatment advantage did not reach statistical signifi-
cance in this analysis. This finding may reflect some loss
of power attributable to the lower number of patients
evaluable with psychotic symptoms relative to those with
agitation/aggression symptoms. Indeed, in a recently con-
ducted pooled analysis involving larger patient numbers
from 6 memantine studies over 24/28 weeks (involving
patients with moderate to severe AD, MMSE < 20, and
including patients from 3 further trials in mild to moder-
ate AD), statistically significantly more memantine- than

Table 4. Behaviorally Disturbed Patient Withdrawals and
Treatment-Emergent Adverse Events (all patients treated set), N (%)

Memantine (N = 310) Placebo (N = 294)
Reason for withdrawal
Any reason 71 (22.9) 95 (32.3)
Adverse event 32 (10.3) 51 (17.3)
Adverse events of agitation or psychosis 8 (2.6) 22 (7.5)
Withdrawal of consent 23 (7.4) 27 (9.2)
Protocol violation 6 (1.9) 9 (3.1)
Lack of efficacy 2 (0.6) 3 (1.0)
Lost to follow-up 2 (0.6) 0 (0.0)
Administrative or other reasons 6 (1.9) 5 (1.7)

Incidence of treatment-emergent adverse events reported by ≥ 5% in either group
One or more adverse events 256 (82.6) 235 (79.9)
Agitation 56 (18.1) 68 (23.1)
Urinary tract infection 30 (9.7) 28 (9.5)
Fall 27 (8.7) 31 (10.5)
Diarrhea 24 (7.7) 20 (6.8)
Inflicted injury 23 (7.4) 32 (10.9)
Urinary incontinence 22 (7.1) 22 (7.5)
Hallucination 21 (6.8) 13 (4.4)
Insomnia 20 (6.5) 25 (8.5)
Confusion 18 (5.8) 15 (5.1)
Dizziness 18 (5.8) 16 (5.4)
Vomiting 18 (5.8) 10 (3.4)
Anorexia 17 (5.5) 11 (3.7)
Constipation 17 (5.5) 18 (6.1)
Headache 17 (5.5) 15 (5.1)
Hypertension 17 (5.5) 7 (2.4)
Influenza-like symptoms 17 (5.5) 19 (6.5)
Somnolence 16 (5.2) 11 (3.7)
Depression 14 (4.5) 15 (5.1)
Fecal incontinence 13 (4.2) 18 (6.1)

Incidence of other relevant treatment-emergent adverse events
Peripheral edema 15 (4.8) 12 (4.1)
Upper respiratory tract infection 15 (4.8) 14 (4.8)
Cerebrovascular disorder 1 (0.3) 4 (1.4)

Table 3. Proportion of Behaviorally Disturbed Patients Demonstrating
Improvement or Stabilization Relative to Baseline at Endpoint (LOCF)
on Cognitive, Global, and Functional Outcomes
Scale
(total score) Memantine, N/N (%) Placebo, N/N (%) Difference (%) p Value

SIB 165/304 (54.3) 101/284 (35.6) 18.7 < .001
CIBIC-Plus 166/300 (55.3) 116/276 (42.0) 13.3 .001
ADCS-ADL19 130/304 (42.8) 85/285 (29.8) 12.9a .001
aDifference due to rounding errors.
Abbreviations: ADCS-ADL19 = Alzheimer Disease Cooperative Study Activities of

Daily Living Inventory 19-item scale, CIBIC-Plus = Clinician’s Interview-Based
Impression of Change Plus Caregiver Input, LOCF = last observation carried
forward, SIB = Severe Impairment Battery.
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placebo-treated patients, who were symptomatic at base-
line, showed improvement on hallucinations at week 12
(p < .01) and delusions at week 24/28 (p < .05).45

As others have demonstrated,5–8 the data from these
analyses confirm that, left untreated, patients with AD and
symptoms of agitation/aggression and/or psychosis are
indeed prone to a more rapid disease progression. This ef-
fect is not accounted for by their baseline severity of dis-
ease, since the BDP patients are no more demented than
the total patient population under study (see Table 1).
Furthermore, the accelerated disease progression is seen
for those with only mild agitation/aggression, delusions,
or hallucinations at baseline.

The reason why AD patients with symptoms of agi-
tation and/or psychosis should decline most rapidly re-
mains unknown. However, there is growing speculation
and converging evidence from neuropsychometric, neuro-
imaging, and postmortem investigations that frontal lobe
dysfunction and/or disruption to frontal-subcortical cir-
cuitry is particularly evident in these individuals.49–52

Although the current study is a pooled retrospective
analysis, it focuses specifically on people with agitation/
aggression or psychosis participating in randomized con-
trolled trials with memantine, and therefore provides
novel data regarding the treatment of these symptoms in
these patients with AD. The entry threshold for inclusion
in the analysis was low, requiring only the presence of 1
of 3 specific neuropsychiatric symptoms and not specify-
ing a severity threshold.

Psychological interventions for neuropsychiatric
symptoms can be effective (for a review, see Spira and
Edelstein53), but the identification of a safe and effective
pharmacologic therapy for these symptoms is also an
urgent clinical priority. The current data suggest that
memantine could offer a viable alternative for the treat-
ment of mild to moderate aggression and agitation. The
degree of treatment benefit at 12 weeks (response rate
13% higher than that seen with placebo) is comparable
to responder rates reported for neuroleptics.22,54,55 For ex-
ample, a recent study in a similar patient population re-
ported response rates of 5% to 11% at 12 weeks for 3
atypical antipsychotics.22 However, the current analysis
of memantine also indicated sustained efficacy at 24/28
weeks, and there were benefits rather than detriments in
cognition and function. Furthermore, the adverse event
profile was similar to that of placebo treatment, with no
evidence of events frequently seen under atypical antipsy-
chotic treatment (e.g., peripheral edema, upper respira-
tory tract infection, cerebrovascular disorder).

Further randomized, controlled trials focusing specifi-
cally upon people with agitation/aggression and psycho-
sis are needed (including patients with very severe symp-
toms). Nevertheless, these findings contribute to our
knowledge and suggest that memantine may have ad-
vantages over some other pharmacologic therapies for

the vulnerable patient group who experience agitation/
aggression and/or psychosis in the context of AD. The
mechanisms for the actions of memantine upon agitation
and, potentially, psychotic symptoms are not fully under-
stood, and the increasing speculation of an effect of mem-
antine on tau pathology requires further elucidation.56–58

CONCLUSIONS

In summary, we report here evidence suggesting that
memantine is effective in treating AD patients with symp-
toms of agitation/aggression and psychosis, who are oth-
erwise prone to rapid decline. Benefits were also seen in
behavior (agitation/aggression), as well as cognition, glo-
bal function, and activities of daily living. Memantine
was effective at preventing the accelerated deterioration
observed in agitated/psychotic AD patients and was as-
sociated with a favorable tolerability profile relative to
placebo. Although post hoc, these results suggest that
memantine may have significant utility in the overall
management of these patients and could provide specific
benefit for mild to moderate agitation/aggression and
potentially psychosis in AD, although further definitive
clinical trial evidence is needed.

Drug names: aripiprazole (Abilify), carbamazepine (Carbatrol,
Equetro, and others), donepezil (Aricept), memantine (Namenda),
olanzapine (Zyprexa), quetiapine (Seroquel), risperidone (Risperdal).
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