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Background:Patients with Alzheimer disease (AD) com-
monly exhibit psychosis and behavioral disturbances that
impair patient functioning, create caregiver distress, and
lead to institutionalization. This study was conducted to
assess the efficacy and safety of olanzapine in treating psy-
chosis and/or agitation/aggression in patients with AD.

Methods: A multicenter, double-blind, placebo-
controlled, 6-week study was conducted in 206 elderly
US nursing home residents with AD who exhibited psy-
chotic and/or behavioral symptoms. Patients were ran-
domly assigned to placebo or a fixed dose of 5, 10, or 15
mg/d of olanzapine. The primary efficacy measure was
the sum of the Agitation/Aggression, Hallucinations, and
Delusions items (Core Total) of the Neuropsychiatric In-
ventory–Nursing Home version.

Results: Low-dose olanzapine (5 and 10 mg/d) pro-
duced significant improvement compared with placebo
on the Core Total (−7.6 vs −3.7 [P,.001] and −6.1 vs

−3.7 [P=.006], respectively). Core Total improvement
with olanzapine, 15 mg/d, was not significantly greater
than placebo. The Occupational Disruptiveness score, re-
flecting the impact of patients’ psychosis and behavioral
disturbances on the caregiver, was significantly reduced
in the 5-mg/d olanzapine group compared with placebo
(−2.7 vs −1.5; P=.008). Somnolence was significantly more
common among patients receiving olanzapine (25.0%-
35.8%), and gait disturbance occurred in those receiv-
ing 5 or 15 mg/d (19.6% and 17.0%, respectively). No
significant cognitive impairment, increase in extrapyra-
midal symptoms, or central anticholinergic effects were
found at any olanzapine dose relative to placebo.

Conclusion: Low-dose olanzapine (5 and 10 mg/d) was
significantly superior to placebo and well tolerated in treat-
ing agitation/aggression and psychosis in this popula-
tion of patients with AD.
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P ATIENTS WITH Alzheimer dis-
ease (AD) manifest not only
progressive memory impair-
ment, cognitive deficits, and
functional alterations but also

a variety of neuropsychiatric disturbances
(agitation, aggression, hallucinations,
delusions). These symptoms ultimately af-
fect up to 75% of individuals with demen-
tia1-6 and, once present, tend to be sus-
tained or recurrent. A longitudinal
assessment of 181 outpatients with AD and
aggression or psychosis showed they were
likely to exhibit recurrence of those symp-
toms during the following year (93% and
95%, respectively).7 Jeste and Finkel8 sug-
gest the presumed disappearance of psy-
chotic symptoms in patients with ad-
vanced stages of dementia could reflect an
apparent, rather than real, remission be-
cause of patients’ inability to articulate their
delusions and hallucinations. Neuropsy-
chiatric disturbances can affect caregivers
and the overall management of the pa-

tient, including institutionalization and
treatment choices. Despite the prevalence
and impact of these disturbances, few stud-
ies have investigated the effect of patients’
behaviors on staff at nursing care facilities.
Neuropsychiatric symptoms may affect
quality of patient care, increase staff super-
vision, and produce staff distress.9,10

In nursing facilities, almost 46% of resi-
dents receive psychoactive medications, in-
cluding antipsychotics (17%), anxiolytics
(15%), antidepressants (24%), and hyp-
notic agents (5%).11 Although antipsychot-
ics have been the treatment of choice for
psychobehavioral disturbances, a meta-
analytic review of 33 studies comparing con-
ventional antipsychotics with placebo in
older, severely demented patients with
agitation found these agents were mod-
estly superior to placebo.12 A placebo-con-
trolled dose comparison of haloperidol
for psychosis and disruptive behaviors in
71 outpatients with AD revealed a positive
treatment effect for the 2- to 3-mg/d dose
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group. However, 20% developed moderate-to-severe ex-
trapyramidal symptoms (EPS). Although doses lower than
1 mg/d produced fewer EPS, they were less effective.13

Newer antipsychotic agents have significantly fewer
adverse effects than conventional neuroleptics such as halo-
peridol,14 and investigation of these newer compounds in
treating behavioral symptoms of AD is warranted. Olan-
zapine has been shown to be effective and well tolerated
in a geriatric patient population with schizophrenia.15 To
test the hypothesis that olanzapine provides safe and ef-
fective treatment for behavioral and psychotic distur-
bances in patients with AD, a double-blind study compar-
ing 3 fixed doses of olanzapine to placebo was conducted
among symptomatic nursing facility residents.

RESULTS

PATIENT CHARACTERISTICS AND DISPOSITION

A total of 288 patients signed informed consent, with 206
randomized and 200 providing at least 1 postbaseline data

point (Figure 1). Two patients were screened out as pla-
cebo responders. The demographic characteristics of the
82 nonrandomized patients were similar to the 206 ran-
domized patients. Fifty-two (43 randomized, 9 nonran-
domized) discontinued use of antipsychotics, primarily
because of lack of efficacy or adverse reactions, within
30 days before randomization. Patient demographics and
illness characteristics were similar across treatment groups
(Table 1). Patients had a mean age of 82.8 years; most
were white (92.7%) and female (61.2%). Average time
since nursing facility admission to study entry was 1.6±1.1
years; onset of AD symptoms to study entry was 4.8±4.1
years; and time from diagnosis to study entry was 2.2±1.6
years. The overall mean baseline MMSE score was 6.7±6.4.
Baseline MMSE scores identified 70.9% of the study popu-
lation as severely cognitively impaired (score, #10), 25.7%
as moderately impaired (score, 11-20), and 3.4% as mildly
impaired (score, 21-24). At study entry, 95.0% of pa-
tients had symptoms of agitation/aggression, 56.4% had
delusions, 22.8% had hallucinations, and 57.9% had agi-
tation/aggression and at least 1 psychotic symptom.

PATIENTS AND METHODS

STUDY GROUP

Patients were elderly nursing care facility residents, ini-
tially screened on the basis of chart reviews, staff inter-
views, and recommendations by the investigators and pa-
tients’ family members, who met the National Institute of
Neurological and Communicative Disorders and Stroke–
Alzheimer’s Disease and Related Disorders Association cri-
teria for possible or probable AD.16 For study inclusion, pa-
tients must have scored 3 or higher on any of the Agitation/
Aggression, Hallucinations, or Delusions items of the
Neuropsychiatric Inventory–Nursing Home version (NPI/
NH)17 at screening and following a single-blind, placebo
lead-in. A score of 3 or higher correlates with a clinically
significant level of psychotic or behavioral symptoms, cor-
responding with moderate severity or frequency. Exclu-
sion criteria included a history of a DSM-IV18 Axis I disor-
der (eg, schizophrenia, bipolar disorder, severe or recurrent
depression), any neurological condition other than AD that
could contribute to psychosis or dementia, a Mini-Mental
State Examination (MMSE)19 score of greater than 24, and
bedridden status. Before participation, all patients and/or
their designated representative signed an informed con-
sent document approved by the study site’s institutional
review board.

STUDY DESIGN

This was a 6-week, double-blind, placebo-controlled study
of 206 randomized patients conducted at 28 sites, with a
mean±SD enrollment of 7.4±7.2 patients per site (range,
0-29). Participants entered a 3- to 14-day, single-blind wash-
out, placebo lead-in period. Patients who demonstrated a
placebo response during the lead-in ($50% decrease in Core
Total; see “Assessments” section) were screened from the
study. Patients meeting enrollment criteria were ran-
domly allocated to 1 of 4 fixed-dose treatment groups (olan-
zapine, 5, 10, or 15 mg/d, or placebo) by the assignment
of a unique kit number using a permuted block design at

each investigational site (block size of 4). Study medica-
tion was in identical tablets and dosed once daily.
Patients randomized to the 10- or 15-mg/d groups began
treatment with 5 mg/d and were titrated to the target
dose by 5-mg/d increments every 7 days. Patients unable
to tolerate the assigned treatment were discontinued
from the study.

The use of concomitant medications with primarily cen-
tral nervous system activity was exclusionary, including an-
ticholinergic agents, cholinesterase inhibitors, anticonvul-
sants, mood stabilizers, other antipsychotics, and tricyclic
antidepressants.Benzodiazepineswereallowedas rescuemedi-
cation but could not exceed 4 mg/d of lorazepam equiva-
lents for a total of 21 days during active treatment.

ASSESSMENTS

All patient assessments were conducted at the nursing facil-
ity by health care professionals, including neurologists, psy-
chiatrists, geriatricians, psychometrists, nurses, and other
medical specialists trained before study initiation. The NPI20

evaluates psychopathology in patients with AD and other de-
mentias. The reliability and validity of the NPI/NH have been
established using nursing home patients.17 Responses are ob-
tained by a trained interviewer from professional caregivers
involved in the ongoing care of the patient in the previous
week. The NPI/NH consists of 10 behavioral and 2 neuro-
vegetative items, with the score of each item, if present, rep-
resenting the product of symptom frequency (1=occasion-
ally to4=very frequently) times severity (1=mild to3=severe).
For each item, an Occupational Disruptiveness score is ob-
tained and encompasses the work, effort, time, or distress a
particular behavior causes the staff caregiver (0=no disrup-
tion to 5=very severe or extreme).17,21,22

The primary efficacy measure consisted of the mean
change from baseline to end point in the sum of the NPI/NH
item scores for the core symptoms: Agitation/Aggression,
Hallucinations, and Delusions (Core Total; range, 0-36).
The Core Total was used to classify patients as responders

Continued on next page
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The proportion of patients completing the 6-week,
double-blind therapy was 76.6% in the placebo group and
80.4%, 72.0%, and 66.0% in the 5-, 10-, and 15-mg/d olan-
zapine groups, respectively. Use of lorazepam equiva-
lents (mean [SD] daily dose, 0.4±0.5 mg/d) among pa-
tients taking benzodiazepines (46.1%, 95/206) was not
significantly different in the 4 treatment groups. No sig-
nificant differences were seen between completers and
noncompleters regarding characteristics or baseline scores
except NPI/NH Apathy and BPRS Negative Symptoms sub-
scale, which were significantly worse among noncom-
pleters (2.38±3.34 vs 3.88±4.94 [t1=2.39, P=.02] and
4.09±3.53 vs 6.50±5.41 [t1=3.35, P,.001], respectively).

EFFICACY RESULTS

On the Core Total, the 5- and 10-mg/d olanzapine groups
experiencedsignificantlygreater improvementthanthepla-
cebo group (Table2). Patients receiving 5 mg/d improved
by7.6±7.7points(placeboimprovement,3.7±10.3; t1=3.65,
P,.001), while patients receiving 10 mg/d improved by

6.1±8.2 points (t1=2.80, P=.006). The 15-mg/d group was
not statistically superior to placebo (olanzapine, 15 mg/d,
mean change, −4.9±7.8; t1=1.17, P=.24). The proportion
of patients exhibiting a response on the Core Total ($50%
reduction, baseline to end point) was significantly greater
for the5-mg/d(65.5%,36/55;FisherexactP=.005)and10-
mg/d(57.1%,28/49;FisherexactP=.04)olanzapinegroups
compared with placebo (35.6%, 16/45) but not for the 15-
mg/d group (43.1%, 22/51; Fisher exact P=.53).

Visitwise analysis of the Core Total (Figure 2)
showed a statistically significant treatment effect rela-
tive to placebo at week 2 for the 5-mg/d (−4.1±7.6 vs
−1.6±7.7; t1=2.64, P=.009) and 10-mg/d (−3.6±6.4 vs
−1.6±7.7; t1=2.40, P=.02) olanzapine groups. The 5-mg/d
olanzapine group continued to improve significantly for
the remainder of the 6-week study period. The 10-mg/d
group showed increasing improvement significantly su-
perior to placebo at weeks 2, 4, 5, and 6. The 15-mg/d
group showed an improvement throughout the entire
treatment period that was not significantly greater than
placebo. Patients treated with 5 mg/d of olanzapine dem-

($50% reduction from baseline) and nonresponders. Sec-
ondary efficacy measures included mean changes from base-
line to end point on the NPI/NH Total, Hallucinations and
Delusions total (Psychosis Total), individual items, Occu-
pational Disruptiveness score derived from the Agitation/
Aggression, Hallucinations, and Delusions items (Core Dis-
ruptiveness), Brief Psychiatric Rating Scale (BPRS)23 total
and subscale, and MMSE.19

Three scales objectively assessed EPS: Simpson-
Angus Scale,24 Barnes Akathisia Scale,25 and Abnormal
Involuntary Movement Scale.26 At screening, medical
history taking, psychiatric assessment, physical exami-
nation, and electrocardiography (ECG) were performed.
The physical examination and ECG were repeated at
end point and on discontinuation following randomiza-
tion. Assessment of vital signs (blood pressure, pulse,
weight, temperature) and clinical laboratory testing
(chemistry, electrolytes, hematology) were performed.
Efficacy and safety were assessed weekly and on discon-
tinuation.

STATISTICAL ANALYSES

A sample size of approximately 200 patients was required
to achieve 80% power to detect a difference among treat-
ment groups of at least 2.0 points in the last observation
carried forward mean change on the Core Total at a
2-tailed level of a=.05. Primary analyses were performed
on an intent-to-treat basis as defined by Gillings and
Koch27 (patients with a baseline and at least 1 postbase-
line measurement). Investigators with fewer than 1
patient per group for any treatment were pooled for statis-
tical analysis.

All statistical tests were defined a priori in the protocol
except the post hoc assessments of the Simpson-Angus Gait
item, pooled potential anticholinergic effects, and correla-
tions among adverse events. All tests were 2-sided, and pair-
wise comparisons among each of the 3 olanzapine groups
and the placebo group were conducted. However, pairwise
comparisons among the olanzapine groups were not
systematically performed. For the primary analysis,

a Bonferroni adjustment to the type I error rate for the 3 pair-
wise comparisons requires significance to be defined at
a=.017. For all other analyses, reported P values were un-
adjusted for multiple comparisons since they were explor-
atory, but conclusions are based on consideration of this mul-
tiplicity.

Mean change in the scores was analyzed using a last-
observation-carried-forward analysis of variance (ANOVA)
model that included terms for treatment, investigator
(site), and treatment-by-investigator interaction. Temporal
change on the Core Total used a repeated-measures analy-
sis. This linear model included terms (considered fixed
effects) for the baseline score, treatment, investigator,
treatment-by-investigator interaction, visit, and treatment-
by-visit interaction, and least squares means were
reported. Estimates of effects were assessed by the method
of restricted maximum likelihood, and an unstructured
covariance matrix for the within-patient error was speci-
fied. Categorical analysis of the percentage of responders
($50% reduction, baseline to end point) was performed
using the Fisher exact test. Secondary efficacy variables
were analyzed using the ANOVA model described for the
primary efficacy measure.

Analyses of continuous measures of safety (labora-
tory analytes; ECG intervals: PR, QRS, QT, and cor-
rected QT [QTc]; vital signs; EPS scales) were performed
using last observation carried forward ANOVA models
(mean changes from baseline to end point), including
effects for treatment, investigator, and treatment 3inves-
tigator interaction. Categorical analyses of laboratory
values, vital signs, ECG parameters, and treatment-
emergent adverse events were conducted using the
Fisher exact test. The proportions of patients with a Bar-
nes Akathisia Scale score of 2 or higher at baseline and
less than 2 at any postbaseline visit were compared
among treatment groups by the Fisher exact test. A simi-
lar categorical analysis was conducted on the proportion
of patients whose Simpson-Angus Scale score was 3 or
less at baseline and increased to greater than 3 at any
postbaseline visit.

Data are presented as mean±SD.
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onstrated significantly greater improvement relative to
placebo on nearly all secondary efficacy measures, while
the 10-mg/d group demonstrated significant improve-
ment on several measures (Table 2). The 5- and 10-
mg/d olanzapine groups each had significantly greater
mean score reductions compared with placebo on the Agi-
tation/Aggression item (−4.1±3.7 vs −2.1±4.6, [t1=2.50,
P=.01] and −3.9±4.2 vs −2.1±4.6 [t1=2.39, P=.02], re-
spectively) and the Psychosis Total (Hallucinations and
Delusions total) (−3.6±5.6 vs −1.6±7.3 [t1=3.27, P=.001]
and −2.2±5.8 vs −1.6±7.3 [t1=2.11, P=.04], respectively).

Improvement in noncognitive neuropsychiatric
symptoms associated with olanzapine treatment had a
positive impact on nursing facility caregivers. A statisti-
cally significant reduction in caregiver distress, mea-
sured by the sum of the Occupational Disruptiveness
scores for Agitation/Aggression, Hallucinations, and De-
lusions (Core Disruptiveness) was seen for patients treated
with 5 mg/d of olanzapine (−2.7±3.2 vs −1.5±3.5; t1=2.69,
P=.008). Caregivers of patients treated with 5 mg/d of
olanzapine also had similar reductions in Occupational
Disruptiveness associated with Anxiety, Appetite and Eat-
ing Disorders, Delusions, Depression/Dysphoria, and

-

Table 1. Baseline Patient Characteristics*

Characteristic Placebo

Olanzapine

5 mg/d 10 mg/d 15 mg/d

No. of patients 47 56 50 53
Age, y

Mean (SD) 81.4 (6.7) 82.9 (6.5) 83.6 (6.5) 83.0 (6.7)
Range 61-94 67-94 65-97 67-94

Sex, No. (%)
Male 18 (38.3) 23 (41.1) 17 (34.0) 22 (41.5)
Female 29 (61.7) 33 (58.9) 33 (66.0) 31 (58.5)

Time from nursing home
admission to visit 1,
mean (SD), y

1.6 (1.5) 1.5 (1.2) 1.6 (1.6) 1.7 (1.7)

Time from first AD
symptom to visit 1,
mean (SD), y

4.5 (2.9) 4.3 (3.5) 5.2 (5.0) 5.3 (3.7)

Time from AD diagnosis
to visit 1, mean (SD), y

2.2 (2.1) 1.6 (1.5) 2.7 (2.8) 2.4 (2.4)

MMSE baseline scores,
mean (SD)

7.3 (6.3) 7.3 (6.5) 6.6 (6.7) 6.4 (6.7)

*No statistically significant differences were found among treatment
groups. AD indicates Alzheimer disease; MMSE, Mini-Mental State
Examination.

Registered or Eligible Patients: 288

Not Randomized: 82
Inclusion or Exclusion Criteria Not Met: 48

(Placebo Responders: 2)
Physician Decision: 17
Protocol Violations: 5
Adverse Events: 5
Patient Decision: 4
Sponsor Decision: 2
Death: 1

Randomized: 206

Received Intervention: 46
Did Not Receive Intervention: 1

Followed Up: 45
Weekly Assessments

Withdrawn: 11
Adverse Events: 2
Lack of Efficacy: 3
Patient Decision: 1
Criteria Not Met/Noncompliance: 2
Sponsor Decision: 3
Physician Decision: 0

Completed Trial: 36

Placebo: 47

Received Intervention: 56
Did Not Receive Intervention: 0

Followed Up: 55
Weekly Assessments

Withdrawn: 11
Adverse Events: 6
Lack of Efficacy: 1
Patient Decision: 1
Criteria Not Met/Noncompliance: 0
Sponsor Decision: 2
Physician Decision: 1

Completed Trial: 45

Olanzapine, 5 mg/d: 56

Received Intervention: 50
Did Not Receive Intervention: 0

Followed Up: 49
Weekly Assessments

Withdrawn: 14
Adverse Events: 4
Lack of Efficacy: 2
Patient Decision: 2
Criteria Not Met/Noncompliance: 2
Sponsor Decision: 3
Physician Decision: 1

Completed Trial: 36

Olanzapine, 10 mg/d: 50

Received Intervention: 53
Did Not Receive Intervention: 0

Followed Up: 51
Weekly Assessments

Withdrawn: 18
Adverse Events: 9
Lack of Efficacy: 2
Patient Decision: 0
Criteria Not Met/Noncompliance: 2
Sponsor Decision: 2
Physician Decision: 3

Completed Trial: 35

Olanzapine, 15 mg/d: 53

Figure 1. Progress of patients throughout the 6-week trial. Intervention was the administration of study drug or placebo. Following randomization, 1 patient
(placebo group) did not receive study drug but was included in the intent-to-treat efficacy analyses. Patients were included in the analyses of change from baseline
to end point if they had both a baseline score and at least 1 postbaseline score. Following randomization and intervention, 6 patients were excluded from efficacy
analyses for the following reasons: no postbaseline score for the primary efficacy measure (n=2) and improperly administered Neuropsychiatric
Inventory–Nursing Home version (n=4). A total of 200 patients were included in the primary efficacy analysis.
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Table 2. Summary of Efficacy Results*

Measurement Scale n Baseline, Mean (SD) Change, Mean (SD)† Test Statistic (df ) P (vs Placebo)‡

NPI/NH Core Total§
Placebo 45 14.8 (8.7) −3.7 (10.3) . . . . . .
Olanzapine, mg/d

5 55 14.4 (7.4) −7.6 (7.7) 3.65 (1) ,.001
10 49 14.1 (7.4) −6.1 (8.2) 2.80 (1) .006
15 51 14.1 (7.5) −4.9 (7.8) 1.17 (1) .24

NPI/NH Occupational Disruptiveness\
Placebo 45 5.3 (3.4) −1.5 (3.5) . . . . . .
Olanzapine, mg/d

5 55 5.1 (3.3) −2.7 (3.2) 2.69 (1) .008
10 49 5.0 (2.9) −2.1 (2.7) 1.08 (1) .28
15 51 5.7 (3.3) −2.3 (3.4) 1.47 (1) .14

NPI/NH Agitation/Aggression
Placebo 45 7.4 (3.4) −2.1 (4.6) . . . . . .
Olanzapine, mg/d

5 55 8.4 (3.2) −4.1 (3.7) 2.50 (1) .01
10 49 8.4 (3.0) −3.9 (4.2) 2.39 (1) .02
15 52 7.9 (3.4) −3.1 (4.1) 0.53 (1) .60

NPI/NH Psychosis Total¶
Placebo 45 7.4 (7.3) −1.6 (7.3) . . . . . .
Olanzapine, mg/d

5 55 6.2 (6.3) −3.6 (5.6) 3.27 (1) .001
10 49 5.8 (5.7) −2.2 (5.8) 2.11 (1) .04
15 51 6.2 (6.4) −1.9 (5.3) 1.28 (1) .20

NPI/NH Hallucinations
Placebo 45 2.4 (3.7) 0.0 (4.2) . . . . . .
Olanzapine, mg/d

5 55 1.7 (3.2) −0.7 (3.2) 2.74 (1) .007
10 49 1.3 (3.0) −0.2 (3.1) 2.00 (1) .05
15 51 2.2 (3.8) −0.7 (2.9) 1.66 (1) .10

NPI/NH Delusions
Placebo 45 4.9 (4.7) −1.6 (4.3) . . . . . .
Olanzapine, mg/d

5 55 4.5 (4.3) −2.9 (3.9) 2.52 (1) .01
10 49 4.4 (4.4) −2.0 (4.2) 1.45 (1) .15
15 52 4.0 (4.0) −1.3 (3.3) 0.47 (1) .64

NPI/NH Depression/Dysphoria
Placebo 45 2.6 (3.4) −1.0 (3.2) . . . . . .
Olanzapine, mg/d

5 55 2.8 (3.7) −2.0 (3.7) 1.08 (1) .28
10 49 2.1 (3.1) −0.6 (3.1) 0.00 (1) ..99
15 51 2.2 (3.0) −0.2 (3.8) 0.99 (1) .32

NPI/NH Total
Placebo 45 44.2 (24.3) −10.4 (27.5) . . . . . .
Olanzapine, mg/d

5 55 43.7 (23.0) −18.7 (21.3) 2.89 (1) .005
10 49 40.7 (20.8) −14.0 (21.7) 1.72 (1) .09
15 51 41.0 (22.0) −9.7 (26.1) 0.22 (1) .83

BPRS Total
Placebo 33 25.7 (8.4) −1.4 (11.1) . . . . . .
Olanzapine, mg/d

5 40 30.9 (11.7) −6.8 (8.6) 2.88 (1) .005
10 37 26.0 (11.0) −5.6 (10.0) 1.87 (1) .06
15 39 30.0 (10.9) −4.0 (10.9) 1.52 (1) .13

BPRS Positive subscale#
Placebo 35 7.7 (3.2) −0.4 (4.4) . . . . . .
Olanzapine, mg/d

5 40 8.5 (4.6) −2.0 (3.5) 1.93 (1) .05
10 37 7.4 (3.9) −1.4 (3.5) 0.84 (1) .40
15 41 8.1 (4.9) −1.4 (5.2) 1.44 (1) .15

BPRS Anxiety/Depression subscale**
Placebo 35 3.8 (3.2) 0.1 (3.6) . . . . . .
Olanzapine, mg/d

5 42 5.0 (3.0) −1.3 (3.0) 2.05 (1) .04
10 39 4.2 (3.0) −1.5 (2.5) 2.30 (1) .02
15 39 4.2 (3.3) −0.6 (2.7) 1.07 (1) .29

*NPI/NH indicates Neuropsychiatric Inventory−Nursing Home version; BPRS, Brief Psychiatric Rating Scale; and ellipses, not applicable.
†Mean change (SD) from baseline to end point, last observation carried forward.
‡P values for pairwise comparisons to placebo were calculated by analysis of variance.
§Sum of NPI/NH Agitation/Aggression, Hallucinations, and Delusions item scores.
\Occupational Disruptiveness of caregivers for the NPI/NH items of Agitation/Aggression, Hallucinations, and Delusions.
¶Sum of NPI/NH Hallucinations and Delusions items scores.
#Consists of Conceptual Disorganization, Suspiciousness, Hallucinatory Behavior, and Conceptual Thought Disorder.
**Consists of Somatic Concern, Anxiety, Guilt Feelings, and Depressive Mood.
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Hallucinations items. Although the reduction in Occu-
pational Disruptiveness for the 10-mg/d olanzapine group
did not differ significantly from placebo, it also did not
differ significantly from the 5-mg/d group.

Significantly greater improvement associated with
5 mg/d of olanzapine was evident in the BPRS Total
(−6.8±8.6 vs −1.4±11.1; t1=2.88, P=.005). The 5- and
10-mg/d olanzapine groups exhibited significantly greater
improvement on the BPRS Anxiety/Depression subscale
relative to placebo (−1.3±3.0 vs +0.1±3.6 [t1=2.05, P=.04]
and −1.5±2.5 vs +0.1±3.6 [t1=2.30, P=.02], respectively).
Changes in NPI/NH Depression/Dysphoria scores were
not significantly different among any of the treatment
groups; mean scores were low at baseline, and fewer than
one third of patients experienced mood alterations. The
MMSE scores of patients in the 3 olanzapine groups were
not significantly different from baseline (mean change,
5 mg/d: 0.8±3.9; 10 mg/d: −0.5±3.3; 15 mg/d: −1.0±3.1)
or from placebo (mean change, −0.3±2.2).

SAFETY RESULTS

There were no statistically significant mean changes in
EPS, as measured by the Simpson-Angus Scale, Barnes
Akathisia Scale, and Abnormal Involuntary Movement
Scale, or in the categorical analysis of treatment-
emergent adverse events. The incidence of spontane-
ously reported EPS was low among the olanzapine groups:
no EPS event (tremor, hypertonia, cogwheel rigidity, hy-
perkinesia, akathisia, dyskinesia, dystonia, extrapyrami-
dal syndrome [parkinsonism], tardive dyskinesia) was
statistically different from placebo.

Treatment-emergent adverse events represent signs
and symptoms spontaneously identified clinically dur-
ing the study and do not reflect formalized, objective, op-
erationalized data collected by the efficacy measures. All
olanzapine-emergent events were similar compared with
placebo except somnolence and abnormal gait (Table3).
The olanzapine groups had significantly higher rates of
somnolence than the placebo group, with 4 patients dis-

continuing due to somnolence (olanzapine, 5 mg/d: 1;
10 mg/d: 0; 15 mg/d: 3). The risk of somnolence in the
5-, 10-, and 15-mg/d olanzapine groups was estimated
to be 4.9, 5.2, and 8.2 times greater than in the placebo
group, respectively. Within the olanzapine groups, 28.3%
of patients who experienced somnolence also had ab-
normal gait, compared with 12.4% of patients without
somnolence (Fisher exact P=.02). Results of an analysis
of covariance controlling for somnolence showed no sig-
nificant effect of somnolence on the primary efficacy re-
sults, and the treatment effects remained statistically sig-
nificant. Treatment-emergent weight changes were not
significantly greater than placebo for olanzapine. Weight
loss occurred at an incidence of 10% or more (Table 3),
whereas weight gain was 10% or less (placebo: 3 [6.4%];
olanzapine, 5 mg/d: 3 [5.4%]; olanzapine, 10 mg/d: 1
[2.0%]; olanzapine, 15 mg/d: 0 [0.0%]).

Patients treated with 5 or 15 mg/d of olanzapine had
significantly higher rates of treatment-emergent abnor-
mal gait (stooped posture, unsteady gait, leaning, am-
bulation dysfunction) than placebo-treated patients. The
risk of abnormal gait in the 5-, 10-, and 15-mg/d olan-
zapine groups was estimated to be 11.2, 7.5, and 9.4 times
greater than in the placebo group, respectively. Of the
28 patients reported to have treatment-emergent abnor-
mal gait, 24 had Simpson-Angus Scale assessments. Of
those 24 patients, the Gait item score worsened from base-
line to end point for 7 patients (placebo: 1; olanzapine,
5 mg/d: 1; olanzapine, 10 mg/d: 1; olanzapine, 15 mg/d:
4). Post hoc analysis of the Simpson-Angus Gait item re-
vealed no statistically significant differences for any olan-
zapine group compared with placebo in mean change from
baseline to end point.

Anticholinergic effects were assessed by identify-
ing reported classification terms from the Coding
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Figure 2. Visitwise results for the Neuropsychiatric Inventory–Nursing Home
version (NPI/NH) Core Total score. The NPI/NH Core Total (sum of the
Agitation/Aggression, Hallucinations, and Delusions items) scores across the
6-week study period for placebo and olanzapine groups (5, 10, and 15
mg/d). Patients treated with 5 mg/d of olanzapine showed a significantly
greater improvement compared with placebo at week 2, which was
maintained throughout the study. Patients treated with 10 mg/d of
olanzapine showed a significantly greater improvement at week 2, which was
maintained at weeks 4 to 6. Asterisk indicates P,.05 vs placebo; dagger,
P,.01 vs placebo; and double dagger, P,.001 vs placebo.

Table 3. Treatment-Emergent Adverse Events*

COSTART Term
Placebo
(n = 47)

Olanzapine

5 mg/d
(n = 56)

10 mg/d
(n = 50)

15 mg/d
(n = 53)

Accidental injury† 13 (27.7) 14 (25.0) 12 (24.0) 20 (37.7)
Somnolence 3 (6.4) 14 (25.0)‡ 13 (26.0)‡ 19 (35.8)\
Pain 5 (10.6) 8 (14.3) 6 (12.0) 13 (24.5)
Abnormal gait 1 (2.1) 11 (19.6)§ 7 (14.0) 9 (17.0)‡
Anorexia 4 (8.5) 1 (1.8) 2 (4.0) 8 (15.1)
Ecchymosis 7 (14.9) 5 (8.9) 6 (12.0) 8 (15.1)
Fever 1 (2.1) 5 (8.9) 7 (14.0) 7 (13.2)
Agitation 4 (8.5) 5 (8.9) 6 (12.0) 6 (11.3)
Weight loss 3 (6.4) 0 (0.0) 2 (4.0) 6 (11.3)
Cough increased 3 (6.4) 7 (12.5) 5 (10.0) 4 (7.5)
Peripheral edema 3 (6.4) 2 (3.6) 6 (12.0) 4 (7.5)
Nervousness 2 (4.3) 4 (7.1) 6 (12.0) 1 (1.9)

*Data are presented as number (percentage) and include all
treatment-emergent adverse events with an incidence $10% or significantly
greater than placebo, regardless of cause. No statistically significant
differences occurred among treatment groups. COSTART indicates Coding
Symbols for a Thesaurus for Adverse Reaction Terms.

†Accidental injury includes abrasion, bruise, cut or laceration, fall,
fracture, and skin tear.

‡P,.05, relative to placebo (Fisher exact test).
§P,.01, relative to placebo (Fisher exact test).
\P,.001, relative to placebo (Fisher exact test).
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Symbols for a Thesaurus for Adverse Reaction Terms
(COSTART) that potentially could be related to central or
peripheral anticholinergic activity. (Central activity terms
included agitation, confusion, delirium, delusions, dyskine-
sia, fever, hallucinations, thinking abnormal, and twitching.
Peripheral activity terms included amblyopia, constipa-
tion, dry mouth, dry skin, fecal impaction, fever, intestinal ob-
struction, tachycardia, urinary retention, and vasodilation.)
There were no significant differences in any olanzapine
group for any of the individually listed central or periph-
eral COSTART terms compared with placebo. Pooling
COSTART peripheral anticholinergic terms revealed a sig-
nificant difference between the 15-mg/d olanzapine group
and placebo (26.0% and 6.4%, respectively; Fisher exact
P=.008). No significant differences were evident when cen-
tral anticholinergic terms were pooled.

No clinically significant differences emerged be-
tween placebo and olanzapine groups for changes in vital
signs, weight, or ECG measures. The incidence of clini-
cally meaningful orthostatic hypotension ($30 mm Hg de-
crease of systolic blood pressure, supine to sitting) was
nearly identical for placebo patients (7.0%) and olanzap-
ine patients (7.2%, Fisher exact P..99). The effect of olan-
zapine on cardiac function was addressed in the analyses
of mean change from baseline to end point and categori-
cal changes for ECG heart rate and interval times (PR, QRS,
QT, QTc). There were no statistically significant differ-
ences between any of the olanzapine groups and placebo.

COMMENT

In the present study, low-dose olanzapine (5 and 10 mg/d)
was significantly superior to placebo and safe in treat-
ing behavioral and psychotic symptoms of patients with
AD in nursing care facilities. Patients receiving these lower
doses showed an approximate 50% mean improvement
in NPI/NH Core Total scores, as identified by their care-
givers, with clinical improvements corresponding to an
average change from moderate severity or frequent symp-
toms to mild or infrequent. This is one of only a few con-
trolled clinical trials demonstrating the efficacy and safety
of atypical antipsychotics for behavioral and psychotic
disturbances in elderly patients.

Two placebo-controlled, double-blind studies have
been reported using the atypical antipsychotic risperi-
done. De Deyn et al28 compared placebo and flexible-
dose (0.5-4 mg/d) risperidone or haloperidol for behav-
ioral symptoms. The percentage of risperidone-treated
(mean dose, 1.1 mg/d) and haloperidol-treated (mean
dose, 1.2 mg/d) patients demonstrating clinical
improvement ($30% reduction from baseline to end
point in BEHAVE-AD Total) was not significantly
greater than placebo. Aggression scores were signifi-
cantly improved relative to placebo for risperidone, and
EPS were significantly higher in patients receiving halo-
peridol than risperidone or placebo. Katz et al29

reported a large, placebo-controlled study of flexible-
dose risperidone (0.5-2.0 mg/d) for psychotic and
behavioral symptoms. Doses of 1 or 2 mg/d were effec-
tive in reducing delusions and aggressiveness; the
higher dose was associated with a greater incidence of
EPS, somnolence, and peripheral edema.

To date, there have been no published placebo-
controlled studies of quetiapine or clozapine in elderly
demented patients. Clozapine, in small, open-label stud-
ies and retrospective case examinations, was reported ef-
fective for various psychotic disease states.30-32 Confu-
sion, sedation, and a higher risk of agranulocytosis in older
patients were noted.33,34 Interim analysis of an open-
label trial of quetiapine fumarate in elderly patients sug-
gested an improvement in the BPRS Total and Clinical
Global Impressions of Severity of Illness scores.35

In this study of olanzapine, the lowest dose (5 mg/d)
appeared to have the greatest effect. Other atypical and
conventional antipsychotics also are optimal at lower doses
in elderly demented patients, usually due to decreased
tolerability at higher doses (EPS, orthostatic hypoten-
sion, confusion).13,28,29,36 This is the first controlled study
of an antipsychotic in an elderly demented population
using a dose (15 mg/d) that is effective and tolerated in
other psychotic disorders.14,37,38

The inverse correlation of efficacy and olanzapine dose
is potentially multifactorial. Age-related pharmacokinetic
changes (absorption, distribution, metabolism, excretion
of drugs)39 and age-related (particularly .70 years)40 phar-
macodynamic alterations (end-organ receptor density and
affinity, postreceptor response) influence dose and toler-
ability.41,42 These, coupled with the ongoing neuropathol-
ogy of AD,43 potentially contributed to the decreased drug
response seen with the high dose in the present study.42,44

The 15-mg/d dose of olanzapine demonstrated a negative
effect on tolerability and potentially affected efficacy.

Because of the reduction in cholinergic neurotrans-
mission in AD, drugs with moderate-to-significant anti-
cholinergic potential are avoided or used with cau-
tion.45 Although the incidence of pooled anticholinergic
peripheral effects was higher with 15 mg/d of olanzap-
ine relative to placebo, central effects were not signifi-
cantly different, including cognition. The MMSE scores
in all 3 olanzapine groups were not significantly differ-
ent from baseline or placebo. Olanzapine demonstrates
a relatively high affinity for muscarinic receptors in
preclinical in vitro binding assays using low-ionic-
strength buffer.46 However, in physiological binding me-
dium, the affinity of olanzapine, but not atropine, was
greatly reduced.47 These latter data correlate with both
ex vivo and in vivo studies that demonstrate that olan-
zapine has relatively minimal functional effects at
muscarinic receptors.48-51

Olanzapine was generally well tolerated in this el-
derly population. Somnolence was dose related in the olan-
zapine treatment groups, and abnormal gait occurred at
a statistically significantly higher incidence compared with
placebo in the 5- and 15-mg/d groups. These data are of
clinical significance in an elderly patient population po-
tentially at risk for these events. Cardiovascular moni-
toring demonstrated no clinically significant effects, with
no increases in incidence of orthostatic hypotension, ar-
rhythmias, or QTc prolongation in any of the olanzap-
ine groups compared with placebo. Objective EPS were
absent with olanzapine use. This is particularly impor-
tant because EPS occur with a higher incidence in geri-
atric patients with dementia, even in those previously un-
exposed to antipsychotics.52,53

(REPRINTED) ARCH GEN PSYCHIATRY/ VOL 57, OCT 2000 WWW.ARCHGENPSYCHIATRY.COM
974

©2000 American Medical Association. All rights reserved.
Downloaded From: http://archpsyc.jamanetwork.com/ on 07/27/2017



Neuropsychiatric symptoms may have substantial
impact on caregiver job satisfaction, and nursing facili-
ties may have difficulty attracting and retaining care-
giver staff. The beneficial effect of olanzapine, 5 mg/d,
on Occupational Disruptiveness reflecting Core Disrup-
tiveness (Agitation/Aggression, Hallucinations, and De-
lusions) and other behavioral items was significant.

Limitations of the present study include a duration
too short to assess potential long-term antipsychotic ef-
fects, such as tardive dyskinesia. The study was not pow-
ered to detect infrequent adverse events between treat-
ment groups or to stratify the results on sex or age, and
the fixed dosing does not mirror clinical practice. Addi-
tional studies are needed to determine the benefit of olan-
zapine to noninstitutionalized patients, the long-term ef-
fects of treatment, the comparative safety and efficacy
compared with other agents used in patients with AD, and
the impact on quality-of-life scales and health economics.

In summary, this study indicates that low-dose olan-
zapine (5 and 10 mg/d) is effective in reducing behav-
ioral disturbances and psychotic symptoms in patients
with AD residing in nursing care facilities. The safety pro-
file of low-dose olanzapine indicated it was well toler-
ated relative to placebo, including no significant cogni-
tive decline during the 6 weeks of therapy.
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