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A Randomized, Placebo-Controlled Dose-Comparison 
Trial of Haloperidol for Psychosis and Disruptive

Behaviors in Alzheimer’s Disease

D.P. Devanand, M.D., Karen Marder, M.D., M.P.H., Kristin S. Michaels, M.A., 
Harold A. Sackeim, Ph.D., Karen Bell, M.D., Maria A. Sullivan, M.D., Ph.D., 

Thomas B. Cooper, M.A., Gregory H. Pelton, M.D., and Richard Mayeux, M.D., M.Sc.

Objective: The goal of this study was to compare the efficacy and side effects of two
doses of haloperidol and placebo in the treatment of psychosis and disruptive behaviors in
patients with Alzheimer’s disease. Method: In a 6-week random-assignment, double-blind,
placebo-controlled trial (phase A), haloperidol, 2–3 mg/day (standard dose), and haloperi-
dol, 0.50–0.75 mg/day (low dose), were compared in 71 outpatients with Alzheimer’s dis-
ease. For the subsequent 6-week double-blind crossover phase (phase B), patients taking
standard- or low-dose haloperidol were switched to placebo, and patients taking placebo
were randomly assigned to standard- or low-dose haloperidol. Results: For the 60 patients
who completed phase A, standard-dose haloperidol was efficacious and superior to both
low-dose haloperidol and placebo for scores on the Brief Psychiatric Rating Scale psycho-
sis factor and on psychomotor agitation. Response rates according to three sets of criteria
were greater with the standard dose (55%–60%) than the low dose (25%–35%) and pla-
cebo (25%–30%). The advantage of standard dose over low dose was replicated in phase
B. In phase A, extrapyramidal signs tended to be greater with the standard dose than in the
other two conditions, primarily because of a subgroup (20%) who developed moderate to
severe signs. Low-dose haloperidol did not differ from placebo on any measure of efficacy
or side effects. Conclusions: The results indicated a favorable therapeutic profile for halo-
peridol in doses of 2–3 mg/day, although a subgroup developed moderate to severe extra-
pyramidal signs. A starting dose of 1 mg/day with gradual, upward dose titration is recom-
mended. The narrow therapeutic window observed with haloperidol may also apply to other
neuroleptics used in Alzheimer’s disease patients with psychosis and disruptive behaviors. 

(Am J Psychiatry 1998; 155:1512–1520)

Patients with Alzheimer’s disease often develop psy-
chotic features (e.g., delusions and hallucinations) and
disruptive behaviors (e.g., psychomotor agitation and

physical aggression) (1–3). Psychosis and disruptive
behaviors may be associated with a more rapidly de-
menting course (4–6). Psychomotor agitation may oc-
cur in nearly one-half of Alzheimer’s disease patients in
outpatient clinics (7) and nursing homes (8), while ag-
gressive behavior is less common (3, 9). The prevalence
of delusions may range from 0% to 50% in Alzhei-
mer’s disease (3, 10), but isolated symptoms (e.g., the
belief that people are stealing things) are more com-
mon than typical psychotic disorders (1, 11). Halluci-
nations are rarely manifested early in the illness but may
increase in prevalence as the illness progresses (3, 11).

Untreated psychosis and disruptive behaviors are
distressing to patients and caregivers (12) and often
lead to institutionalization (13, 14). Concomitant
medical illness and the use of certain medications can
induce or exacerbate these symptoms, and adequate
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medical management is important. The efficacy of
nonpharmacologic interventions (e.g., behavior modi-
fication) remains to be established (15). Psychotropic
medications, particularly neuroleptics, are widely pre-
scribed for demented patients in outpatient, inpatient,
and nursing home settings (16, 17). Earlier placebo-
controlled studies of neuroleptics had flaws in research
design that included diagnostic heterogeneity and the
use of concomitant psychotropic medications (18–20).
A meta-analysis of the extant studies suggested mod-
erate superiority of neuroleptics over placebo in the
treatment of psychosis and disruptive behaviors in de-
mentia (21).

The elderly are prone to neuroleptic-induced neuro-
logic side effects, particularly extrapyramidal signs and
tardive dyskinesia (22). We previously showed that
even moderate doses of neuroleptics (e.g., 5 mg/day of
haloperidol) could not be tolerated by Alzheimer’s dis-
ease outpatients, primarily because of extrapyramidal
signs (23). On the other hand, it is possible that the use
of extremely low doses will lead to loss of efficacy. To
guide clinical practice, dose-comparison studies are
crucial to determine the dose range that leads to an op-
timal trade-off between efficacy and side effects.

Using a random-assignment, double-blind, placebo-
controlled crossover trial, we compared the efficacy
and side effects of “standard” (2–3 mg/day) and “low”
(0.50–0.75 mg/day) doses of haloperidol in the treat-
ment of psychosis and disruptive behaviors in outpa-
tients with Alzheimer’s disease. The standard dose
range was chosen to be toward the high end of doses
used clinically but also to remain below the dose of 5
mg/day that often results in severe extrapyramidal
signs (23). The low dose range was chosen to be at the
lowest feasible dose that is administered in regular
clinical practice. The main hypothesis was that the
standard dose would be efficacious and superior to
both the low dose and placebo, which would not differ
from each other in efficacy. An additional hypothesis
was that the standard dose would be associated with
more extrapyramidal signs than the low dose or pla-
cebo, but that this level of extrapyramidal signs would
not be intolerable and would not lead to study discon-
tinuation at a greater rate among subjects receiving the
standard dose than among subjects in the other two
groups.

METHOD

All subjects were outpatients at a memory disorders clinic that is
part of an Alzheimer’s disease research center. Subjects were required
to meet the DSM-III-R criteria for dementia and the criteria for
probable Alzheimer’s disease of the National Institute of Neurologi-
cal and Communicative Disorders and Stroke and the Alzheimer’s
Disease and Related Disorders Association (24). Diagnostic workup
included neurologic and psychiatric evaluation, neuropsychological
testing, laboratory tests, and a computerized tomographic (CT) or
magnetic resonance imaging (MRI) scan of the brain. Exclusion cri-
teria were drug or alcohol dependence, stroke (clinical evidence or a
lesion of 2 cm or more in diameter on any CT or MRI slice), and a
history or clinical evidence of other causes of dementia, including

head trauma, Parkinson’s disease, Huntington’s disease, and multi-
ple sclerosis. Patients who had had extrapyramidal signs before the
onset of cognitive impairment were considered to have Parkinson’s
disease and were excluded.

Patients who met the criteria for either psychosis or disruptive be-
haviors were eligible for the study. The criteria for psychosis re-
quired the presence of a delusion or hallucination as defined by the
Schedule for Affective Disorders and Schizophrenia (SADS) (25), as
well as a Brief Psychiatric Rating Scale (BPRS) (26) score of at least
4 (moderate severity) on the hallucinatory behavior or unusual
thought content item, or a total score of 6 or more on these two
items. The criterion for disruptive behaviors was a score of 4 or
more (moderate severity) on the item for physical aggression or
psychomotor agitation on the Behavioral Syndromes Scale for De-
mentia (7).

The research protocol was approved by the New York State Psy-
chiatric Institute’s institutional review board. Informed consent was
obtained from the patients and/or family members. The consent pro-
cedures followed specific New York State regulations concerning re-
search involving patients who do or do not have the capacity to con-
sent. Family members served as informants and were required to
have had contact with the patient at least once a week on average
during the 3 months before the patient entered the study.

Figure 1 summarizes the study design. In the initial 1-week single-
blind phase, all patients received placebo. At the end of this week,
the patients who still met the entry criteria were eligible for phase A,
which was a 6-week random-assignment, double-blind, parallel-
group, placebo-controlled comparison of three treatment condi-
tions: standard-dose haloperidol (2–3 mg/day), low-dose haloperi-
dol (0.50–0.75 mg/day), and placebo. To evaluate discontinuation
effects, patients in the two haloperidol conditions in phase A re-
ceived placebo in phase B, which also lasted 6 weeks. To evaluate
replicability of the findings from the phase A haloperidol dose com-
parison, patients who received placebo in phase A were randomly
assigned to one of the two haloperidol conditions in phase B (cross-
over). Raters and patients were blind to the study design throughout
phase A and phase B. At the end of the trial, without breaking the
blind, patients were treated openly with haloperidol or other medi-
cations (or received no medication) as deemed clinically appropriate.

The blinded research psychiatrist (D.P.D.) who evaluated the pa-
tients was also in charge of treatment, including dose adjustment, at
all time points in the study. During both phase A and phase B, after
the first week the daily dose was raised from two capsules (haloper-
idol, 2 mg or 0.50 mg, or placebo) to three capsules (haloperidol, 3
mg or 0.75 mg, or placebo). If side effects (e.g., extrapyramidal
signs) were limiting, on the basis of the psychiatrist’s clinical judg-
ment, the dose was maintained at two capsules daily. Therefore, in
both phases, patients were on a stable dose for 5 weeks before the
end-point evaluation of efficacy and side effects. Patients and family

FIGURE 1. Design for a Placebo-Controlled Study of Haloperi-
dol in Patients With Alzheimer’s Diseasea

a Low dose of haloperidol=0.50–0.75 mg/day; standard dose of
haloperidol=2–3 mg/day.
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members were contacted frequently between visits to ensure compli-
ance and to address any potential problems that could increase the
risk of dropout, including lack of efficacy or the development of side
effects.

All patients were free of psychotropic medications for at least 1
week before the initial 1-week placebo phase. Concomitant psycho-
tropic medications were not prescribed during the study. No anti-
cholinergic medications were used to treat extrapyramidal signs,
as they can worsen cognitive deficits (27–29). Inability to tolerate
side effects led to a lowering of the oral dose. In no case did the
lowest permitted dose lead to intolerable side effects and study dis-
continuation.

The research psychiatrist (D.P.D.) conducted informant inter-
views with first-degree relatives, using the BPRS, the Behavioral Syn-
dromes Scale for Dementia, and the items for psychosis and disorga-
nization from the SADS, with the interval since the prior visit as the
time frame of reference (the prior 6 weeks was used for the initial
visit). The primary outcome measures of efficacy were the BPRS psy-
chosis and hostile-suspiciousness factor scores, the Behavioral Syn-
dromes Scale for Dementia item scores for psychomotor agitation
and physical aggression (toward objects and/or others), and the sum
of three target symptom scores identified from the psychosis and dis-
organization items of the SADS at study entry. The research psychi-
atrist also assessed systemic side effects with the Treatment Emergent
Symptom Scale (30) (total score), extrapyramidal signs with the
modified Targeting Abnormal Kinetic Effects (TAKE) scale (31) (to-
tal score), and tardive dyskinesia with the Rockland tardive dyskine-
sia scale (32). A neuropsychology technician administered the modi-
fied Mini-Mental State examination (33–35) to evaluate cognitive
status. To assess functional impairment, the modified Blessed Func-
tional Activities Scale (36) was completed by the informant.

The research psychiatrist administered all psychiatric rating in-
struments and completed side effect ratings. At the initial visit, sever-
ity of dementia was assessed with the Clinical Dementia Rating Scale
(37); the BPRS, the Behavioral Syndromes Scale for Dementia, the
psychosis/disorganization items of the SADS, and the Mini-Mental
State were also administered. At the subsequent three major time
points (1 week, 7 weeks, and 13 weeks), all instruments to assess ef-
ficacy and side effects were administered. Informant interviews were
videotaped. A second psychiatrist (M.A.S.), who was trained in the
use of these instruments but was not familiar with the study patients,
rated a random subset of 20 videotaped interviews.

Blood for ascertaining haloperidol levels was drawn at the 7-week
and 13-week time points, and clinical raters remained blind to the
blood level results. A radioimmunoassay procedure (Janssen Phar-
maceutica, Titusville, N.J.) was used to assay blood levels of halo-
peridol. The results of the radioimmunoassay for plasma haloperidol
were strongly correlated with those from samples assayed by gas
chromatography (r=0.96, slope=0.98, intercept=0.10 ng/ml). The
sensitivity of the radioimmunoassay procedure enabled quantitation
of 100 pg/ml with a root square deviation of less than 6%. Reduced
haloperidol, which would have been at extremely low concentra-
tions given the low oral doses used, was not assayed by this method.

For the statistical analysis, to achieve normal distributions, some
variables were log transformed. Analyses were conducted on percent
change scores. The primary analyses focused on the subjects who
completed phase A, and significant multivariate analyses of variance
(MANOVAs) were followed by univariate analyses. Intent-to-treat
analyses were also conducted for the phase A sample, carrying for-
ward the last observation. To confirm the phase A results obtained
with percent change scores, analysis of covariance (ANCOVA) was
conducted on the outcome measures at the end of phase A, with use
of the corresponding measures at the start of phase A as covariates.
Response rates in phase A were evaluated by chi-square analyses.

For phase B (crossover), between-group univariate analyses were
conducted on the patients who received the standard dose or the low
dose of haloperidol (after receiving placebo in phase A). In explor-
atory between-group univariate analyses, changes in efficacy mea-
sures in patients who received standard- or low-dose haloperidol in
phase A (after 1 week of placebo) were combined with those of the
corresponding standard- and low-dose haloperidol groups in phase
B (after 7 weeks of placebo). For patients who received standard or
low doses of haloperidol in phase A, within-group univariate analy-

ses were conducted on the effects of phase B haloperidol discontinu-
ation (switching to 6 weeks of placebo). All statistical tests were
two-tailed.

RESULTS

Of the 71 Alzheimer’s disease outpatients in the
study, 64.8% were female. The subjects' mean age was
72.1 years (SD=9.6), the mean duration of illness was
5.1 years (SD=2.9), and the mean number of years of
education was 9.5 (SD=4.4). The ethnic breakdown
was 56.3% white, 31.0% Latino, 11.3% African
American, and 1.4% other. A history of past psychiat-
ric disorder was uncommon (9.9%), and 35.7% of the
subjects had a family history of dementia. Informants
were mainly spouses (42.3%) or adult children
(50.7%), and most (67.6%) lived with the patients.
Forty-three patients (60.6%) had a Clinical Dementia
Rating Scale score of 1 or 2 (mild or moderate demen-
tia) and 28 (39.4%) had a score of 3 (severe dementia).
The mean Mini-Mental State score (0=extreme deficit;
57=normal cognition) was 19.4 (SD=11.6), and the
mean Blessed Functional Activities Scale score (0=no
functional impairment;17=severe functional impair-
ment) was 8.1 (SD=3.3). The mean BPRS total score
was 59.2 (SD=9.4).

All 71 patients met the entry criteria for disruptive
behaviors, and 51 patients (71.8%) met the entry crite-
ria for psychosis. Physical aggression was moderate to
severe in 49.3% (N=35), and psychomotor agitation
was moderate to severe in 78.9% (N=56). One-way
analysis of variance and chi-square analyses indicated
that patients randomly assigned to the different cells
did not differ in age, gender, total BPRS score, presence
or absence of psychosis, and severity of dementia
(Clinical Dementia Rating Scale and Mini-Mental
State scores). Only 12 (16.9%) of the 71 patients had
taken psychotropic medications during the month be-
fore study entry; three (4.2%) of these had taken low
doses of neuroleptics on an as-needed basis.

Dropouts were defined as patients who did not com-
plete a minimum of 3 weeks of treatment with com-
plete end-point evaluation in phase A, the critical par-
allel-group comparison. Sixty of the 71 patients
completed phase A. Of the 11 dropouts, five left the
protocol during the pre-entry placebo period before
random assignment to treatment. Of the six dropouts
during phase A, four had been assigned to placebo, one
to the low dose of haloperidol, and one to the standard
dose. Eleven patients who completed phase A dropped
out in phase B (crossover), leaving 49 who completed
phase B. Dropouts in both phase A and phase B did not
differ from the rest of the group in the main demo-
graphic or clinical features that were assessed.

The informant interviews at the 1-week, 7-week, and
13-week time points were videotaped. The second
trained psychiatrist (M.A.S.), who was not familiar
with the patients, rated 20 randomly selected video-
tapes without knowing the time points from which
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they came. There was good to excellent reliability be-
tween the original live ratings and the ratings by the
second psychiatrist from the videotapes of the same in-
terviews for the main efficacy measures (intraclass cor-
relation coefficients=0.72 for BPRS total score, 0.54
for BPRS hostile-suspiciousness factor, 0.65 for BPRS
psychosis factor, 0.80 for the sum of the target symp-
toms of the SADS item subset, 0.82 for physical ag-
gression, and 0.92 for psychomotor agitation).

Sixty-six of the 71 patients completed the initial 1-
week, single-blind placebo phase. For this phase,
changes in efficacy measures were evaluated across the
entire study group. BPRS total scores showed a mean
7% reduction (SD=13%) (t=4.17, df=65, p<0.001),
the target symptoms of the SADS item subset showed a
mean 11% reduction (SD=15%) (t=5.97, df=65, p<
0.001), and psychomotor agitation showed a mean
1% reduction (SD=3%) (t=2.70, df=65, p<0.01). BPRS
hostile-suspiciousness and psychosis factor scores and
physical aggression scores did not change significantly.
At the end of the initial 1-week placebo phase, all 66
patients still met the study entry criteria and were ran-
domly assigned to treatments in phase A.

Phase A

Completer analyses. Sixty of the 66 patients com-
pleted phase A. At the end of phase A, 13 of 20 pa-
tients receiving the standard dose of haloperidol (2–3
mg/day) were taking three capsules daily (3 mg), 17 of
20 patients receiving the low dose (0.50–0.75 mg/day)
were taking three capsules daily (0.75 mg), and all 20
patients receiving placebo were taking three capsules
daily. Two patients in the standard-dose group had
their doses reduced for short periods to 1 mg (one cap-
sule) daily by their caregivers. However, for these two
patients, the mean daily dose during the 6-week phase
was less than 1.50 mg, and 2 mg was recorded as the
phase A oral dose. Each treatment condition was ana-
lyzed as a single group, regardless of whether the daily
dose was two or three capsules at the end of phase A.

Across the three treatment conditions, MANOVA on
the five efficacy measures revealed a main effect of
treatment group (F=3.23, df=2, 57, p<0.05). In the
comparison between the standard dose of haloperidol
and placebo, the MANOVA on the five efficacy mea-
sures revealed a main effect of treatment group (F=
5.01, df=1, 38, p<0.04). In the comparison between
the standard dose and the low dose, the MANOVA on
the five efficacy measures also revealed a main effect of
treatment group (F=5.05, df=1, 38, p<0.04). In the
comparison between low dose and placebo, MAN-
OVA did not reveal a significant effect of treatment
group.

These analyses indicated that across the efficacy
measures, therapeutic effects were greater with the
standard dose of haloperidol than with either the low
dose or placebo. The significant MANOVAs were fol-
lowed by univariate analyses, and in the two-group
comparisons, standard-dose haloperidol was signifi-

cantly superior to placebo for BPRS psychosis factor
scores (t=2.36, df=38, p<0.03) and psychomotor agita-
tion (t=2.18, df=38, p<0.04) but not for the target
symptoms of the SADS item subset (t=1.46, df=38, p=
0.15), physical aggression (t=1.41, df=38, p=0.17),
and BPRS hostile-suspiciousness factor scores (t=0.65,
df=38, p=0.52).

The scores on extrapyramidal signs tended to be
greater with standard-dose haloperidol than with pla-
cebo (t=1.82, df=38, p=0.08), but there were no signif-
icant differences in scores on the Treatment Emergent
Symptom Scale, the Mini-Mental State, and the Blessed
Functional Activities Scale. The trend for greater extra-
pyramidal signs with standard-dose haloperidol was
caused by four patients whose scores increased by a
mean of 18.25 points (range=13–24 points) on the 34-
point modified TAKE scale, indicating moderate to se-
vere extrapyramidal signs. For these four patients,
baseline extrapyramidal sign scores were low (mean=
2.75, range=0–4), and only two of these patients man-
ifested hallucinations at baseline evaluation, making it
unlikely that they had diffuse Lewy body disease and
were misdiagnosed as having Alzheimer’s disease. Two
of these four patients received haloperidol, 2 mg/day,
and two received haloperidol, 3 mg/day. None of the
other 16 patients taking the standard dose had an in-
crease in extrapyramidal sign scores greater than 6
points; that is, they developed no extrapyramidal signs
or only mild extrapyramidal signs. No patient in the
low-dose and placebo groups had more than a 6-point
increase in extrapyramidal sign score.

In phase A, standard-dose haloperidol was signifi-
cantly superior to low-dose haloperidol for BPRS psy-
chosis factor scores (t=2.12, df=38, p<0.05) and psy-
chomotor agitation (t=2.51, df=38, p<0.03). There
was no significant difference between the two groups
in scores on the target symptoms of the SADS psycho-
sis/disorganization item subset (t=1.80, df=38, p<
0.08), the BPRS hostile-suspiciousness factor (t=0.16,
df=38, p=0.87), and physical aggression (t=1.26, df=
38, p=0.22). Extrapyramidal signs tended to be greater
with the standard haloperidol dose than with the low
dose (t=1.81, df=38, p<0.08), with no differences in
scores on the Treatment Emergent Symptom Scale, the
Mini-Mental State, and the Blessed Functional Activi-
ties Scale.

Low-dose haloperidol did not differ from placebo in
any of the efficacy or side effect measures, even at
trend levels.

To confirm the findings obtained with percent
change scores, the same between-group comparisons
were conducted with use of ANCOVA for the end-of-
phase-A dependent measures with the corresponding
start-of-phase-A measures as covariates. The results
were similar to those obtained with percent change
scores.

In phase A within-group analyses, patients taking
the standard haloperidol dose improved significantly
on all efficacy measures, while patients taking the low
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dose or placebo showed significant improvement only
on the BPRS hostile-suspiciousness factor (table 1).

Intent-to-treat analyses. To address possible bias
due to differential dropout, intent-to-treat analyses
were also conducted for phase A, carrying forward the
last observation. The dropout rate was relatively low,
with four of six phase A dropouts being assigned to
placebo and one each to the two haloperidol condi-
tions. Since two-thirds of the phase A dropouts were
taking placebo, the results from intent-to-treat analy-
ses showed a slightly smaller improvement with pla-
cebo but virtually no change in the standard- or low-
dose effects. Consequently, the results from the intent-
to-treat analyses were virtually identical to those ob-
tained in the completer analyses. In the intent-to-treat
analyses, the standard dose of haloperidol was signifi-
cantly superior to placebo with respect to percent
change on the BPRS psychosis factor (t=2.53, df=49,
p<0.02) and on psychomotor agitation (t=2.24, df=49,
p<0.03) and significantly superior to the low dose on
the BPRS psychosis factor (t=2.00, df=43, p=0.05) and
on psychomotor agitation (t=2.47, df=43, p<0.02).

Response rates. Three sets of criteria for clinical re-
sponse were evaluated. Response was defined a priori
as a reduction of 25% or more in BPRS psychosis fac-
tor score, the target symptoms of the SADS subset
items, or psychomotor agitation. Twelve (60%) of 20
patients taking the standard haloperidol dose met the
response criteria on the BPRS psychosis factor, com-
pared to six (30%) of 20 patients taking the low dose

(χ2=3.64, df=1, p<0.06) and six (30%) of 20 patients
taking placebo (χ2=3.64, df=1, p<0.06). Eleven (55%)
of 20 patients taking the standard dose met the criteria
for response on the psychosis/disorganization item
subset of the SADS, compared to seven (35%) of 20
patients taking the low dose (χ2=1.60, df=1, p=0.20)
and five (25%) of 20 patients taking placebo (χ2=3.75,
df=1, p<0.06). Eleven (55%) of 20 patients taking the
standard dose met the criteria for response on the
symptom of psychomotor agitation, compared to five
(25%) of 20 patients taking the low dose (χ2=3.75, df=
1, p<0.06) and six (30%) of 20 patients taking pla-
cebo (χ2=2.56, df=1, p=0.11).

The changes in efficacy measures showed no signifi-
cant correlations with the changes in extrapyramidal
sign scores, both for the subjects taking standard-dose
haloperidol and across the entire study group.

Phase B: Double-Blind Crossover

Eleven subjects who completed phase A did not
complete phase B, leaving 49 patients for phase B com-
pleter analyses.

Patients in cells 3 and 4 received placebo in phase A
and were randomly assigned to receive standard-dose
or low-dose haloperidol in phase B. In these two cells,
changes in phase B outcome measures were compared
to evaluate the replicability of the advantage of stan-
dard dose over low dose that was observed in phase
A (cells 1 and 2). In phase B, standard dose (N=8)

TABLE 1. Scores on Efficacy Measures of Patients With Alzheimer’s Disease Who Completed Phase A of a Placebo-Controlled
Study of Haloperidol

Treatment Condition and Efficacy Measure

Score

After 1 Week
of Placebo

At End
of Phase Aa Analysis

Mean SD Mean SD t (df=39) p<
Standard-dose haloperidol (N=20)

BPRS
Total 55.05 7.39 49.10 9.46 3.04 0.01
Hostile-suspiciousness 11.10 2.77 8.60 3.44 2.15 0.05
Psychosis 6.60 2.60 4.60 1.85 4.86 0.001

SADS-PDb target symptoms 12.65 2.23 9.30 3.37 3.95 0.001
Physical aggressionc 3.10 1.41 2.35 1.27 2.34 0.05
Psychomotor agitationc 4.05 1.19 3.05 1.57 4.25 0.001

Low-dose haloperidol (N=20)
BPRS

Total 54.85 9.84 51.85 9.75 0.99 0.34
Hostile-suspiciousness 11.50 1.91 9.55 3.49 3.09 0.01
Psychosis 7.35 2.89 6.50 3.03 0.68 0.50

SADS-PDb target symptoms 12.25 2.24 10.65 2.92 0.96 0.35
Physical aggressionc 2.80 1.32 2.50 1.40 0.33 0.75
Psychomotor agitationc 3.30 1.38 3.20 1.51 1.01 0.33

Placebo (N=20)
BPRS

Total 52.60 9.74 49.65 11.25 1.72 0.11
Hostile-suspiciousness 10.35 2.43 9.00 2.94 2.17 0.05
Psychosis 6.55 3.24 5.70 2.90 1.29 0.22

SADS-PDb target symptoms 11.95 2.14 10.10 3.18 1.50 0.15
Physical aggressionc 3.30 1.38 3.05 1.28 0.26 0.80
Psychomotor agitationc 3.60 1.27 3.35 1.39 0.56 0.59

a After 6 weeks of treatment.
b Schedule for Affective Disorders and Schizophrenia, psychosis/disorganization item subset.
c Item score (range 1–6) on the Behavioral Syndromes Scale for Dementia (7).
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showed nonsignificant superiority to low dose (N=10)
for physical aggression (t=1.91, df=17, p=0.07), psy-
chomotor agitation (t=1.70, df=17, p=0.10), the BPRS
hostile-suspiciousness factor (t=1.60, df=17, p<0.13),
the BPRS psychosis factor (t=1.32, df=17, p<0.21),
and the target symptoms of the SADS item subset (t=
1.66, df=17, p<0.12). In phase B, there were no differ-
ences between standard and low doses in scores on the
Treatment Emergent Symptom Scale, the Mini-Mental
State, and the Blessed Functional Activities Scale.
Extrapyramidal sign scores were greater with the stan-
dard dose than with the low dose (t=5.00, df=17, p<
0.01), and three of eight patients taking the standard
dose had more than a 6-point increase in extrapyrami-
dal sign scores. When results from phases A and B
were combined, seven (25%) of 28 patients taking the
standard dose had more than a 6-point increase in
extrapyramidal sign scores.

Patients who received haloperidol in phase A crossed
over to placebo in phase B (for completers: standard
dose, N=17; low dose, N=14). To evaluate the effects
of haloperidol discontinuation, these two groups could
not be directly compared because the efficacy and
extrapyramidal sign measures at the end of phase A
differed between the two groups. Within-group analy-
ses showed that the improvements with standard-dose
haloperidol in phase A were partially reversed with
placebo in phase B; there was a significant increase in
psychomotor agitation (t=2.19, df=16, p<0.05), and
there were nonsignificant increases in scores on the
BPRS psychosis factor (t=2.07, df=16, p<0.06) and the
BPRS hostile-suspiciousness factor (t=1.75, df=16, p<
0.10) and in the sum of the target symptom scores of
the SADS item subset (t=1.87, df=16, p=0.08). The in-
crease in physical aggression was not significant (t=
1.52, df=16, p<0.15). Extrapyramidal sign scores re-
verted to close to initial values (from mean=8.82, SD=

8.06, to mean=3.59, SD=2.18; t=1.55, df=16, p<0.20),
and there were no significant changes in scores on the
Treatment Emergent Symptom Scale, the Mini-Mental
State, and the Blessed Functional Activities Scale.

Patients in cells 1 and 2 received 1 week of placebo
and then received either standard- or low-dose halo-
peridol in phase A. Patients in cells 3 and 4 received 7
weeks of placebo (1 week plus 6 weeks in phase A) and
then received either standard- or low-dose haloperidol
in phase B. These combined groups did not differ in ef-
ficacy measures at the end of the 1-week and 7-week
placebo periods, respectively. Hence, exploratory anal-
yses of efficacy measures in these combined groups
were conducted, because the main phase A and phase
B analyses were limited in statistical power. The com-
bined group of 28 patients who received the phase A
standard dose (cell 2) and the phase B standard dose
(cell 4) were compared with the combined group of 30
patients who received the phase A low dose (cell 1) and
the phase B low dose (cell 3). In these univariate anal-
yses, the standard dose was significantly superior to
the low dose for the BPRS psychosis factor (t=2.56, df=
57, p<0.02), the target symptoms of the SADS psycho-
sis/disorganization item subset (t=2.51, df=57, p<
0.02), physical aggression (t=2.29, df=57, p<0.03),
and psychomotor agitation (t=3.10, df=57, p<0.005)
but not for the BPRS hostile-suspiciousness factor (t=
1.25, df=57, p<0.25).

The research psychiatrist’s assessment with use of
the Rockland tardive dyskinesia scale at the end of the
1-week placebo phase, the end of phase A, and the end
of phase B indicated that no patient developed tardive
dyskinesia during the course of the study, which in-
volved a maximum 6-week exposure to haloperidol.

Haloperidol Blood Levels

Blood for determination of plasma haloperidol levels
was drawn at the end of phases A and B. To enhance
statistical power, in addition to phase A levels, phase B
levels were ascertained for the two groups that crossed
over from phase A placebo (haloperidol level=0 ng/ml)
to phase B low- or standard-dose haloperidol.

Plasma haloperidol levels were detectable in all pa-
tients taking the standard dose (2–3 mg/day). For the
low-dose patients whose haloperidol levels were below
the limit of detection by the radioimmunoassay assay
(N=7), the lower limit of assay detection was used as
the value for the haloperidol level. Blood levels ranged
from 0.1 to 0.8 ng/ml in the low-dose group and from
0.8 to 3.8 ng/ml in the standard-dose group. There was
strong correlation between oral dose (0.50, 0.75, 2, or
3 mg/day) and blood level (r=0.70, df=51, p<0.001).
There was the suggestion that compared with oral
dose, plasma haloperidol levels showed somewhat
stronger correlations with changes in measures of effi-
cacy and extrapyramidal signs (table 2).

TABLE 2. Correlations Between Outcome Measures (percent
change) and Haloperidol Doses and Blood Levels in Com-
bined Phases A and B of a Placebo-Controlled Study of Halo-
peridol in Patients With Alzheimer’s Disease

Correlation 
With Oral 

Dose

Correlation 
With Blood 

Level

Efficacy Measure r p< r p<
BPRS

Total 0.17 0.24 0.31 0.03
Hostile-suspiciousness 0.12 0.42 0.30 0.04
Psychosis 0.30 0.04 0.41 0.005

SADS-PDa target symptoms 0.26 0.07 0.31 0.03
Physical aggressionb 0.22 0.13 0.34 0.02
Psychomotor agitationb 0.31 0.03 0.39 0.01
Extrapyramidal signsc 0.38 0.02 0.60 0.001
a Schedule for Affective Disorders and Schizophrenia, psychosis/

disorganization item subset.
b Item score (range=1–6) on the Behavioral Syndromes Scale for

Dementia (7).
c Modified Targeting Abnormal Kinetic Effects scale (31).
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DISCUSSION

To our knowledge, this is the first published placebo-
controlled dose-comparison study of neuroleptics used
to treat psychosis and disruptive behaviors in demen-
tia. In this group of Alzheimer’s disease outpatients,
haloperidol in doses of 2–3 mg/day was efficacious and
was superior to both low doses of haloperidol (0.50–
0.75 mg/day) and placebo for specific outcome mea-
sures of both psychosis and disruptive behaviors. Sim-
ilar results confirming the main study hypothesis were
obtained in completer and intent-to-treat analyses, pri-
marily because of the low dropout rate and the pre-
ponderance of placebo dropouts. For all efficacy mea-
sures, the differences between standard dose and low
dose were as large as the differences between standard
dose and placebo, confirming that the standard dose
was indeed efficacious. The strength of these findings
was reinforced by the efficacy advantage for standard-
dose over low-dose haloperidol in phase B in the pa-
tients who crossed over from placebo in phase A. Low-
dose haloperidol was indistinguishable from placebo
for all efficacy and side effect measures, suggesting that
doses below 1 mg/day are unlikely to be efficacious in
the treatment of Alzheimer’s disease patients with psy-
chosis and disruptive behaviors.

Response rates according to the three sets of re-
sponder criteria suggested superiority for the standard
haloperidol dose (55%–60% response) compared with
the low dose (25%–35%) and placebo (25%–30%).
These differences are as large or larger than those re-
ported in neuroleptic trials in schizophrenia (38–40).
The findings are consistent with those from a study
that compared flexible-dose thiothixene with placebo
in a nursing home sample (41) but are greater than the
effects reported in prior studies (21). A meta-analysis
of these earlier studies of neuroleptics in agitated pa-
tients with any form of organic brain syndrome
showed moderate superiority for neuroleptics over pla-
cebo (p=0.004, one-tailed). However, the effect size
was reduced by the high placebo response rate in some
studies (18, 20), raising the concern that the inclusion
of patients with very mild symptoms (to enhance sam-
ple size) increased type II error. In contrast to our
study, earlier studies permitted diagnostic heterogene-
ity in sample selection and the use of concomitant
psychotropic medications during the trials (18–20).

In this study, both psychosis and disruptive behav-
iors improved with the standard dose of haloperidol.
Scores on the BPRS hostile-suspiciousness factor im-
proved with all three treatment conditions and showed
the lowest interrater reliability among the five outcome
measures. These factors may account for the failure to
observe an advantage for the standard dose over the
low dose or placebo on this measure. The majority of
patients manifested both psychosis and disruptive be-
haviors, making it difficult to evaluate whether neuro-
leptics were more specific for the treatment of psy-
chotic features than for disruptive behaviors (42).
Larger samples would be needed to evaluate whether

the presence of specific subtypes of symptoms predicts
preferentially good response to neuroleptic treatment.

The subgroup of patients taking the standard dose
who developed moderate to severe extrapyramidal
signs (20% in phase A) did not meet published criteria
for Lewy body disease (43, 44). However, autopsy of
these patients was not obtained, and the possibility of
Lewy body disease could not be excluded entirely. Cur-
rently, it remains unclear how patients susceptible to
neurologic side effects can be identified in advance so
that neuroleptics might be avoided. Neither haloperi-
dol condition led to significant changes in general so-
matic side effects, cognition, or ability to perform ac-
tivities of daily life. Overall, these data indicate that
the use of haloperidol, 2–3 mg/day, leads to an accept-
able trade-off between efficacy and side effects for Alz-
heimer’s disease patients with psychosis and disruptive
behaviors, with the exception of patients who develop
moderate to severe extrapyramidal signs. Long-term
neuroleptic treatment is associated with the risk of de-
veloping tardive dyskinesia, particularly in elderly pa-
tients with schizophrenia (22). No patient developed
tardive dyskinesia during the study, but neuroleptic ex-
posure needs to be considerably longer than 6 weeks
for systematic evaluation of this issue in patients with
Alzheimer’s disease.

The newer atypical neuroleptics (e.g., risperidone,
olanzapine, clozapine) have a low propensity for
neurologic side effects and might be preferred for these
patients (45). However, unlike haloperidol, these
newer agents can cause orthostatic hypotension, with
an increased risk of falls among the elderly (46). From
a theoretical perspective, neuroleptics with prominent
anticholinergic properties may worsen cognition, but
this has not been empirically studied. Haloperidol has
low anticholinergic properties (29), and Mini-Mental
State scores did not differ between groups in this study.
Additional neuropsychological tests were attempted
but could not be completed by the majority of patients
because of the severity of their dementia. Therefore,
the possibility that the use of haloperidol may lead to
subtle cognitive deterioration in Alzheimer’s disease
cannot be excluded entirely (23). A recent study found
that both the severity of persecutory ideas and the use
of neuroleptics were associated with greater cognitive
decline in Alzheimer’s disease (47). Currently, it re-
mains unclear whether the presence of psychosis or the
treatment for psychosis heralds a poor prognosis.
Therapeutic trials with acetylcholinesterase inhibitors
to treat the cognitive deficits of Alzheimer’s disease
have been associated with an incidental finding of im-
provement in disruptive behaviors (48). Although this
finding has not been firmly established, use of these
agents may permit the concomitant use of lower doses
of neuroleptics and other psychotropic medications to
treat psychosis and disruptive behaviors.

In this study, patients who were switched after 6
weeks from standard-dose haloperidol to placebo
showed signs of worsening symptoms, indicating that
a longer period is necessary before discontinuation of
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medication is attempted. Recent longitudinal data
from a large cohort of Alzheimer’s disease patients
with mild to moderate disease (3) showed that psy-
chotic features were moderately persistent over time.
Disruptive behaviors, particularly psychomotor agita-
tion, were highly persistent during several years of fol-
low-up. These findings have implications for the opti-
mal duration of treatment for specific behavioral
complications before discontinuation is attempted.
Continuation treatment studies with psychotropic
medications in Alzheimer’s disease patients with psy-
chosis and disruptive behaviors need to be conducted.

There has been little work examining the utility of
monitoring neuroleptic blood levels in Alzheimer’s dis-
ease (49). In this study, haloperidol oral dose and
blood levels showed a fairly strong correlation (r=0.70,
p<0.001). The neuroleptic naivete of these Alzheimer’s
disease patients (only three patients had received
neuroleptics) and the short 6-week trial duration may
have precluded the alterations in drug absorption and
metabolism that occur with chronic neuroleptic treat-
ment in schizophrenia, with the resultant distortion of
the relations between oral dose and blood level (50,
51). The correlations between blood level and outcome
measures of both efficacy and side effects appeared to
be stronger than the associations between oral dose
and outcome measures, but they were not strong
enough to suggest clinical utility for blood level moni-
toring. Of note, the highest haloperidol level was 3.8
ng/ml, and clinical response occurred at levels that
were always below the therapeutic window of approx-
imately 5–15 ng/ml postulated for the treatment of
schizophrenia in young adults (52, 53). In addition,
moderate to severe extrapyramidal signs developed in
some patients at these low blood levels. These data
clearly show that the increased sensitivity to neurolep-
tics in elderly Alzheimer’s disease patients is not likely
to be due to pharmacokinetic changes. A pharmacody-
namic explanation—for example, degeneration of do-
paminergic neurons leading to greater sensitivity to
even low oral doses of neuroleptic medication—is
more likely.

Overall, the results suggest a favorable therapeutic
profile for haloperidol in doses of 2–3 mg/day and sug-
gest that doses below 1 mg/day are ineffective. In the
context of prior work indicating a high frequency of
intolerable extrapyramidal signs at haloperidol doses
of 5 mg/day or higher, these data indicate that there is
a narrow therapeutic window for the use of haloperi-
dol in Alzheimer’s disease patients. Given that a large
subgroup receiving 2–3 mg/day of haloperidol devel-
oped moderate to severe extrapyramidal signs in this
study, a starting dose of 1 mg/day with gradual up-
ward dose titration is recommended, with close moni-
toring of the trade-off between efficacy and side ef-
fects. Although these results might be extrapolated to
the use of other neuroleptic medications, empirical
data are needed. With the newer atypical neuroleptics,
the decreased propensity for neurologic side effects

may make it possible to safely use even higher dose
equivalents. However, several of these agents carry the
risk of orthostatic hypotension, which can lead to falls
and fractures. Clearly, comparison of the relative effi-
cacy and propensity for side effects of different classes
of neuroleptics and other agents requires head-to-head
controlled trials in Alzheimer’s disease patients with
psychosis and disruptive behaviors.
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