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Abstract
Objective—In patients with Alzheimer’s disease (AD) with psychosis or agitation that respond
to haloperidol treatment, to evaluate the risk of relapse following discontinuation.

Methods—In outpatients with AD with symptoms of psychosis or agitation, responders to 20
weeks of haloperidol (0.5 to 5 mg daily) were randomized to a 24-week, double-blind pilot trial of
discontinuation on placebo versus continuation haloperidol. Phase A response criteria were
minimum 50% reduction in 3 target symptoms, and improvement on the Clinical Global
Impression-Change (CGI-C) score for psychosis/agitation. Phase B relapse criteria required 50%
worsening in target symptoms and on the CGI-C. Alpha=0.1 was the significance criterion in this
pilot study.

Results—Of 44 patients, 22 patients responded in Phase A. The sum score of target symptoms,
and Brief Psychiatric Rating Scale psychosis and hostile suspiciousness factor scores, decreased in
Phase A (p’s < .001). Extrapyramidal signs increased in Phase A (p < .01). Of 22 responders, 21
patients entered Phase B, and 20 had at least one follow-up visit. Four of 10 patients (40%) on
continuation haloperidol relapsed compared to 8 of 10 patients on placebo (80%, χ2=3.3, p=0.07).
In survival analyses, time to relapse was shorter on placebo than haloperidol (χ2=4.1, p=0.04).

Conclusions—Haloperidol open treatment was efficacious, and relapse was greater on placebo
than with haloperidol continuation. In patients with AD who have psychosis or agitation and
respond to antipsychotic medication, the increased risk of relapse after discontinuation needs to be
weighed against the side effects associated with continuing the medication.
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INTRODUCTION
In patients with Alzheimer’s disease (AD), behavioral symptoms of agitation and aggression
occur in one-third to one-half of patients with moderate to severe illness (Finkel et al.,
1996). Psychotic symptoms of delusions or hallucinations occur in approximately 10–30%
of patients and can develop throughout the course of illness (Devanand et al., 1997;
Lyketsos et al., 2000). Untreated psychosis and agitation are distressing to patients and
caregivers, may worsen prognosis and lead to institutionalization (Chui et al., 1994;
Scarmeas et al., 2007). In these patients, the evidence supporting the efficacy for non-
pharmacologic behavioral interventions has been inconclusive for most types of
interventions (Holm et al., 1999; Rovner et al., 1996; Kong et al., 2009), and the optimal
behavioral treatment approach remains uncertain (Ballard et al., 2009a). Among several
psychotropic medications that have been studied, only antipsychotic medications
consistently have shown superiority to placebo, albeit with low to moderate efficacy in
randomized, double-blind, placebo-controlled clinical trials (Schneider et al 2006a; Katz et
al., 1999; Katz et al., 2007).

Among the antipsychotic medications, dose comparison studies have helped to define the
optimal dose range for haloperidol, risperidone and olanzapine in patients with dementia
(Devanand et al., 1998; De Deyn et al., 1999; Katz et al., 1999; Street et al., 2000). The use
of conventional or first generation antipsychotic medications, and to a lesser extent atypical
or second generation antipsychotic medications, can lead to the adverse neurological effects
of extrapyramidal (Parkinsonian) signs with short-term use and tardive dyskinesia with long-
term use. Antipsychotic medication use is also associated with weight gain and the
metabolic syndrome. In several clinical trials that utilized different antipsychotic
medications in elderly patients with dementia, an increased mortality risk was reported with
an odds ratio of 1.5 to 1.7 for antipsychotic medication compared to placebo (Schneider et
al., 2005). However, other evidence suggests no increase, and possibly a decrease, in
mortality with antipsychotic use in long term care residents (Simoni-Wastila et al., 2009).
Antipsychotic medications are still widely used because of the clinical urgency presented by
agitated, aggressive and psychotic patients diagnosed with dementia, and the lack of viable
treatment alternatives with established efficacy.

Given the potential adverse consequences of long-term use of antipsychotic medications,
uncontrolled (Fitz and Mallya, 1992; Horwitz et al., 1995) and placebo-controlled
discontinuation trials have been conducted, primarily in nursing homes (Thapa et al., 1994;
Cohen-Mansfield et al., 1999; Ballard et al., 2008). These studies generally showed little
difference in relapse rates for continuation medication versus placebo, but all of them had
the same three limitations: (1) most patients had received antipsychotics for long periods,
often years, and many did not have target symptoms at study entry. In these patients, not
surprisingly, discontinuation of these medications did not lead to emergent symptoms; (2)
response to the psychotropic medication was typically not established before
discontinuation; and (3) patients were often discontinued from different antipsychotics and
other psychotropics, limiting the ability to assess relapse risk for specific antipsychotic
medications. In a recent discontinuation trial, the primary outcome was the Severe
Impairment Battery that assesses cognition (Ballard et al., 2008), a domain where significant
changes would not be expected with antipsychotic discontinuation.

One approach to overcome these limitations is to conduct an open treatment trial with a
single antipsychotic medication in patients with AD who have symptoms of psychosis or
agitation of sufficient intensity to require treatment, after which responders to the treatment
are randomized, double-blind, to continuation medication or placebo to compare the
likelihood of relapse, and time to relapse. Using this study design, after an initial open
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haloperidol treatment phase of target behavioral and psychotic symptoms in outpatients with
AD, we randomized clinical responders to a pilot, double-blind discontinuation trial of
haloperidol versus placebo treatment.

METHODS
Outpatients with probable AD who presented with agitation, aggression or psychosis to a
Memory Disorders Clinic or an affiliated Behavioral Neurology practice group participated
in a clinical trial. The protocol was approved by the New York State Psychiatric Institute
and Columbia University Institutional Review Boards. Informed consent was obtained for
all subjects, with surrogate consent provided by family members in cases where the patient
lacked capacity to consent, based on New York State regulations. The study is registered at
clinical trials.gov, identifier NCT00009217.

Inclusion criteria were age 50–95 years and the clinical diagnoses of dementia by DSM-IV
criteria and probable AD by NINCDS-ADRDA criteria (McKhann et al., 1984), based on
history, physical examination and structural brain imaging. The Folstein Mini Mental State
Exam (MMSE; Folstein et al., 1975) permitted range was 5–26. All psychiatric assessments
were based on informant interview, typically the primary caregiver. Patients needed to have
current symptoms of psychosis or agitation to enter the study. Criteria for “psychosis”
required the presence of delusions and/or hallucinations identified by the Columbia
University Scale for Psychopathology in Alzheimer’s Disease (CUSPAD, Devanand et al.,
1992) and a minimum Brief Psychiatric Rating Scale (BPRS) psychosis factor score of at
least 4 (moderate severity) on one of the following two items: hallucinatory behavior or
unusual thought content, or a total score of greater than 6 on the sum score of these two
items. These two items comprise the psychosis factor, excluding the item for conceptual
disorganization because this symptom often occurs in AD in the absence of psychosis.
Agitation was defined as a score of greater than 3 (present at least 10 days per month) on
one or more of the CERAD Behavioral Rating Scale for Dementia items for agitation,
purposeless wandering, verbal aggression or physical aggression (Tariot et al., 1995).

Exclusion criteria were acute unstable medical condition, delirium, alcohol or substance
abuse or dependence during the prior year, clinical evidence of stroke, other dementias
including vascular or Lewy body or frontotemporal dementia, multiple sclerosis,
Parkinson’s disease, Huntington’s disease, tardive dyskinesia, diagnosis of a psychotic
disorder antedating the onset of dementia, antipsychotic medication usage during the 4
weeks prior to study entry, and contraindication to the use of haloperidol.

Phase A open treatment (20 weeks)
Patients receiving psychotropic medications had a 1-week washout prior to entering Phase
A. During Phase A, the study physician prescribed flexible doses of haloperidol 0.5 mg to 5
mg daily (primarily given at bedtime), individually titrated to maximize therapeutic response
and minimize side effects (primarily extrapyramidal side effects). In Phase A, visits
occurred at 0, 2, 4, 8, 12, 16 and 20 weeks (Figure 1).

At baseline evaluation, the three most prominent target symptoms of psychosis or agitation
were identified, scored on a 7-point scale (0=absent to 6=extreme), and tracked during the
study. Any combination of psychotic or agitation/aggression symptoms was permitted, e.g.,
two separate delusions and one symptom of agitation, or three symptoms of agitation/
aggression. These symptoms were not directly derived from the CUSPAD, BPRS or
CERAD scales used to determine inclusion criteria for this study. Criteria for clinical
response were minimum 50% reduction from baseline in the sum score of these 3 target
symptoms, a sum score ≤ 6 on these 3 items (range 0–18), and minimal or greater
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improvement on the Clinical Global Impression-Change score (rated only for symptoms of
psychosis or agitation).

Phase B discontinuation trial (24 weeks)
Responders by end-Phase A were eligible for Phase B, a 24-week, random assignment (1:1
assignment of haloperidol and placebo), double-blind, trial of continuation haloperidol
(same dose as end-Phase A) versus switch to placebo (Figure 1).

Haloperidol and placebo were made up in identical-looking opaque white capsules.
Haloperidol dosage was continued at the same dose as at end-Phase A. For patients
randomized to placebo, there was a 2-week double-blind sequential placebo substitution
tapering period: patients on 4 mg daily at end-Phase A switched to 2 mg daily for 1 week, 1
mg daily for the next week and then switched completely to placebo; patients on 2 or 3 mg
daily switched to 1 mg daily for 2 weeks and then switched to placebo, and patients who
received 0.5 mg or 1 mg were switched directly to placebo without a tapering period. Time-
points of assessment during Phase B were 0 (same as end-Phase A), 2, 4, 8, 12, 16, 20, 24
weeks. Criteria for relapse were minimum 50% worsening from the sum score of three target
symptoms at end Phase A, a sum score ≥ 6 on these 3 items (range 0–18), and minimal or
greater worsening on the Clinical Global Impression-Change score (rated for psychosis/
agitation). Criteria for relapse needed to be met at only a single time point during Phase B.

No concomitant psychotropic medications were permitted throughout the trial. Compliance
with study medication was assessed with pill counts at all visits. Somatic side effects were
assessed by the Treatment Emergent Symptom Scale (TESS), extrapyramidal signs by the
Unified Parkinson’s Disease Rating Scale (UPDRS; Fahn et al., 1987), and tardive
dyskinesia by the Rockland TD scale (Simpson et al., 1979).

At baseline, end-Phase A and end-Phase B, cognition was assessed by the Mini Mental State
Exam (MMSE) and impairment in activities of daily living was assessed by the modified
Blessed Functional Activity Scale (BFAS, Blessed et al., 1968; Stern et al., 1990). For all
early terminations, the entire assessment battery was completed at the exit visit.

Statistical Analyses
Alpha=0.1 was the criterion for statistical significance because of the small sample size in
this pilot study. For Phase A, baseline descriptive statistics were evaluated and intent-to-
treat analyses were conducted with the last observation carried forward. Repeated measures
ANOVA was conducted across the three major time-points (baseline, week 10, week 20)
with the sum score of three target symptoms being the primary efficacy measure and BPRS
psychosis and hostile suspiciousness factor scores being secondary measures. Significant
effects in ANOVA were followed up by post hoc t-tests. This analytic strategy was used to
evaluate changes from baseline to week 20 for measures of efficacy as well as side effects,
global cognition and activities of daily living.

Among Phase A responders who were randomized to Phase B, patients who had at least one
study visit after randomization had their last observation carried forward and were included
in data analysis. In Phase B, survival analysis (Kaplan Meier) was conducted to compare
time to relapse on continuation haloperidol versus placebo. Logistic regression analysis was
conducted to evaluate severity of target symptoms at baseline and end-Phase A as predictors
of relapse in Phase B. Age, sex, and baseline MMSE were covariates in relevant analyses.
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RESULTS
Figure 2 describes the number of subjects across the stages of recruitment and study
participation.

The majority of study participants (n=44) were female (57%). The ethnic distribution was
56.8% White, 13.6% African American, and 29.6% Hispanic. Mean age was 75.0 (SD 8.0)
years and mean education was 10.9 (SD 5.2) years. Baseline and end-Phase A rating scale
scores in responders and non-responders are described in Table 1. By end-Phase A (or early
termination), mean dose of haloperidol was 1.58 (SD 1.0) mg/day, and did not differ
between responders (mean 1.53 SD 0.9) and non-responders (mean 1.61, SD 1.0). There
were 15 Phase A non-completers (34%), with all early terminations attributed either to lack
of efficacy (n=9) or side effects (n=6).

In intent-to-treat analyses with the last observation carried forward (n=44), repeated
measures ANOVA on the sum score of target symptoms at baseline, week 12 and week 20
showed a significant effect of time (p < .001). The sum score of three target symptoms
decreased from baseline to end Phase A (t=16.5, p < .001), as did the BPRS psychosis factor
(t=5.2, p < .001) and hostile suspiciousness factor (t=9.7, p < .001).

Of the 44 patients, 22 patients (50%) met criteria for response by end-Phase A. In logistic
regression analyses on responder status as the outcome, age, sex, baseline MMSE and
baseline severity of target symptoms were not significant. Over this 20-week time frame,
there were no significant increases in somatic side effects (TESS scores). There was an
increase in extrapyramidal signs (t=2.9, p < .01). One patient developed minimal to mild
tardive dyskinesia (global score=1, 0–5 range) on the Rockland tardive dyskinesia scale by
end-Phase A.

Twenty of the 21 patients randomized in Phase B to continuation haloperidol or placebo had
at least one follow-up visit after randomization and were included in the Phase B analysis.
Among patients who did not relapse, reasons for early study termination prior to 24 weeks in
Phase B were side effects (n=2), moving out of the area (n=1), medical illness (n=1), and
noncompliance (n=1). All data from these patients were included in the intent-to-treat, last
observation carried forward, analyses. Mean haloperidol daily dose (kept constant during
Phase B) was 1.35 mg (SD 0.83).

During Phase B, 4 of 10 patients (40%) on continuation haloperidol relapsed compared to 8
of 10 patients on placebo (80%, χ2=3.3, p=0.07). In Kaplan Meier survival analyses (Figure
3), time to relapse was shorter on placebo compared to haloperidol (log rank test, χ2=4.1,
p=0.04). Among patients who relapsed, patients on haloperidol reached the end-point of
relapse by mean 8.0 (SD 10.7) weeks and patients on placebo reached the end-point of
relapse by mean 5.8 (SD 6.7) weeks. In logistic regression analyses, neither baseline severity
of target symptoms at start-Phase A nor severity of residual target symptoms at end-Phase A
significantly predicted the likelihood of relapse in Phase B. Type of target symptom, i.e.,
psychosis or agitation, did not predict relapse. In these analyses, age, sex and baseline
MMSE were not significant covariates. The change in MMSE and BFAS scores did not
differ between haloperidol and placebo in Phase B. No patient died during the course of the
study.

DISCUSSION
In Phase A, target behavioral and psychotic symptoms decreased significantly with open
haloperidol treatment with an average daily dose in the 1–2 mg range, consistent with
findings from a placebo-controlled dose comparison trial (Devanand et al., 1998). The
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results in Phase B demonstrated an increased risk of relapse upon discontinuation of
antipsychotics after improvement in target symptoms with treatment. Severity of target
symptoms at end-Phase A was not associated with relapse in Phase B, but these analyses
were limited by small sample size. Increased severity of psychosis, agitation or aggression
has been associated with a greater probability of relapse after antipsychotic discontinuation
in patients who had been receiving these medications, typically for years, in nursing homes
and similar facilities (Ballard et al., 2004). In a subsequent study, the same research group
found a small, non-significant advantage for continuation antipsychotic medication (several
antipsychotics including atypicals were used) compared to placebo in decreasing relapse in
behavioral and psychotic symptoms in the short-term, and this difference became larger and
significant by 12-month follow-up (Ballard et al., 2008). These published results are in the
same direction, though with smaller group differences, than in our trial. Earlier reports of
antipsychotic (Thapa et al., 1994; Bridges-Parlet et al., 1997; Cohen-Mansfield et al., 1999)
and benzodiazepine (Cohen-Mansfield et al., 1999) discontinuation showed that withdrawal
of these psychotropic medications did not significantly increase the risk of relapse compared
to placebo.

These negative reports may be related to many patients having received these medications
for months and often years without clear evidence of target symptoms requiring such
medications. In contrast, our study was restricted to patients who had target symptoms of
psychosis or agitation of moderate or greater severity that were likely to improve with
haloperidol treatment, and therefore they may have been more likely to relapse upon
discontinuation during the six months of Phase B. Another possible explanation for the
greater differences observed in our study is that all patients were treated with a single
antipsychotic medication, haloperidol, whereas prior published placebo-controlled studies
involved discontinuation off a variety of antipsychotics and other psychotropic medications
which limited the ability to estimate relapse risk for a specific antipsychotic medication.

Antipsychotic use has been shown to be associated with increased mortality with an odds
ratio of 1.5 to 1.7 in elderly patients with dementia (Schneider et al., 2005). Increased
mortality risk was also demonstrated in a recent antipsychotic discontinuation trial in
nursing homes (Ballard et al., 2009b), though there are other reports showing either no
increase (Raivio et al., 2007; Suh and Shah, 2005) or a decrease in mortality risk associated
with antipsychotic use in patients with dementia (Simoni-Wastila et al., 2009). No patient
died during our outpatient study but the small sample size limited estimation of mortality
risk. Haloperidol usage was associated with a significant increase in extrapyramidal signs.
Tardive dyskinesia was rare in this sample, possibly because of the low doses used and the
relatively short duration of the study. Global measures of cognitive change and activities of
daily living did not differ by treatment group in Phase B.

The strengths of this study included identification of target symptoms followed by
systematic open antipsychotic treatment with only responders randomized in the
discontinuation trial, and the use of a single antipsychotic medication, haloperidol. The main
limitations of this study were the small sample size and the moderately high dropout rate,
though the latter is comparable to that observed in other studies of similar patient
populations followed for an extended period of time (Ballard et al., 2009b; Schneider et al.,
2006b). For alpha of 0.05 (two-tailed), to obtain adequate power (80%) for the observed
relapse rates of 80% on placebo and 40% on antipsychotic, a sample size of 56 patients (28
in each group) is required. For 80% power using a more conservative difference in relapse
rates of 75% on placebo and 45% on antipsychotic, a sample size of 96 patients (48 in each
group) is required. These estimates assume a 1:1 treatment assignment ratio and do not
account for dropout.
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The mean baseline values for measures of behavioral complications, e.g., BPRS scores, and
cognitive status, e.g. MMSE scores, were comparable to other studies in the literature
including CATIE (Schneider et al., 2006a), thereby enhancing generalizability. The CATIE
study results suggested that some patients benefit appreciably from antipsychotic treatment
but that others cannot tolerate these medications, leading to few differences between
treatments on the outcome measure of all-cause discontinuation (Schneider et al., 2006a;
Sultzer et al., 2007). The results of this pilot trial, which need confirmation in a larger
multicenter study involving a broader sample with greater medical comorbidities, suggest
that the need for effective treatment of difficult-to-manage behavioral complications and the
potential increased risk of relapse with discontinuation should be weighed against the
neurological and metabolic side effects, and mortality risks, of using antipsychotic
medications in patients with dementia.
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Key points

1. Open treatment with antipsychotic medications can be effective in patients with
Alzheimer’s disease who have symptoms of psychosis or agitation/aggression.

2. There was an increased risk of relapse in target symptoms of psychosis and
agitation following placebo-controlled discontinuation of haloperidol.

3. This increased risk of relapse following antipsychotic discontinuation needs to
be weighed against the propensity to neurological and other side effects of
antipsychotic medications.

4. The findings in this pilot study need confirmation in a larger clinical trial.
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Figure 1.
STUDY FLOW SHEET.
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Figure 2.
CONSORT diagram of recruitment and patient flow through the study.

Devanand et al. Page 12

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2013 June 18.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 3.
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Table 1

Baseline and end-Phase A (20 weeks) clinical assessment ratings in responders (n=22) and non-responders
(n=22) to open label haloperidol treatment.

Rating Scales Responders Non-responders

Baseline Mean (SD) End- Phase A Mean (SD) Baseline Mean (SD) End- Phase A Mean

Sum of three target symptoms 14.5 (1.2) 5.9 (0.9) 14.6 (1.3) 10.8 (3.3)

BPRS total 26.6 (5.5) 19.0 (2.7) 28.8 (6.3) 27.2 (6.9)

BPRS psychosis factor 5.9 (2.5) 3.6 (0.9) 7.0 (3.0) 6.2 (3.7)

BPRS hostile suspiciousness factor 11.1 (3.0) 6.0 (1.2) 11.3 (2.6) 8.4 (2.9)

UPDRS total 0.8 (0.8) 0.7 (1.0) 0.5 (0.6) 0.7 (0.8)

Mini Mental State Exam (0–30) 12.9 (6.3) 12.3 (6.3) 12.5 (6.0) 13.8 (5.3)

Target symptoms were each score on a 0–6 scale (absent to extreme), sum score range 0–18.

BPRS: Brief Psychiatric Rating Scale.

BPRS psychosis factor excluded the item for conceptual disorganization because this symptom often occurs in AD in the absence of psychosis.

UPDRS: Unified Parkinson’s Disease Rating Scale.
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