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ABSTRACT – Background and Objectives: To compare the safety and efficacy of haloperidol and risperidone in the treatment of delirium and its subtypes
Methods: We collected sociodemographic data and medical variables in addition to
systematically rating all patients with delirium with the Memorial Delirium Assessment
Scale (MDAS), Karnofsky Performance Status Scale (KPS) and abbreviated Udvalg for
Kliniske Undersogelser (UKU) at baseline (T1), 2-3 days (T2) and 4-7 days (T3) and created an IRB-approved delirium database. For this secondary analysis we extracted all data
containing haloperidol (HAL) and risperidone (RIS).
Results: We were able to retrieve 32 patients treated with haloperidol (HAL) and risperidone (RIS) each. Both samples did not significantly differ in respect to age, cancer diagnoses
or etiologies. The MDAS scores at baseline were higher in HAL treated subjects (20.2) compared to RIS treated subjects (17.7). The treatment results between HAL and RIS were not
significantly different: Over the course of treatment MDAS scores improved from 20.2 to
8.3 (HAL) and 17.7 to 7.5 in (RIS), delirium resolution rates were 68.8% (HAL) and 84.4%
(RIS). In hypoactive delirium the MDAS scores improved from 18.5 to 9.3 (HAL) and from
15.3 to 6.6 (RIS), delirium resolution rates were 64.3% (HAL) and 91.3% (RIS). In hyperactive delirium the MDAS scores improved from 22.5 to 6.6 (HAL) and 20.1 to 8.4 (RIS),
delirium resolution rates were 72.2% (HAL) and 75% (RIS). There were no significant differences in KPS scores at all observation times. Treatment with HAL caused more EPS.
Conclusions: Both haloperidol and risperidone may be equally effective in the treatment
of delirium and its subtypes. Treatment with haloperidol resulted in more side effects.
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Background
Delirium is a neuropsychiatric disorder
characterized by disturbances of consciousness, attention, cognition, and perception
with an abrupt onset and fluctuating course.
Delirium usually has an underlying physiological etiology1.
Delirium is a common event in the course
of hospitalization depending on the age of
the patient and the severity of the illness. In
a general hospital setting the occurrence of
delirium in medically ill patients can be up
to 30%, in the hospitalized elderly between
up to 40%2,3, in cancer patients between up
to 85% and in terminal illness the incidence
of delirium can reach 85%4-6. On admission
14 to 24% of older patients may be delirious
and 6 to 56% will go on to develop delirium
in their course of hospitalization2,3. Delirium is associated with poor functional outcome, increased morbidity and mortality
and prolonged hospitalization7.
The standard approach to the pharmacological treatment of delirium involves the
use of antipsychotics, in particular, haloperidol1. Atypical Antipsychotics, although
used off-label, have been the first choice for
treatment of delirium due to a lower rate of
side effects8. Several studies have suggested
the safety and efficacy of risperidone in the
treatment of delirium9.
In the existing studies of haloperidol and
risperidone both have shown similar efficacy in the management of delirium: Liu10
was not able to find differences between
haloperidol and risperidone in a retrospective chart review. Han11 could not find differences in efficacy between both medications: In the haloperidol group there was an
MDAS improvement from 21.8 to less than
13, the resolution rate was 58.3% on day 3
and 75% at the end of the study on a regimen of 1.71 mg haloperidol; one patient
(8%) on haloperidol experienced akathisia.

The risperidone group contained 12 patients,
the baseline MDAS score was 23.5, the mean
risperidone dose was 1.0 mg; the delirium
resolution rate was 33.3% at day three and
42% at the end of the study. No side effects
were observed in the risperidone group11.
In a later study on antipsychotics and dopamine transporter gene polymorphisms including 42 cases of delirium, the same authors
found a decrease in DRS scores from 22.04 to
8.0 (HAL) and 21.61 (RIS) to 9.72. The dosing was 1.67 mg and 1.19 mg respectively12.
We performed a secondary analysis of
our delirium database in respect to all patients treated with haloperidol and risperidone in order to further examine the treatment response in the subtypes of delirium,
the effect on functional status and occurrence of side effects.

Methods
Subjects
Subjects in this trial included patients referred for delirium management to the
Memorial Sloan Kettering Cancer Center
(MSKCC) Psychiatry Service from July 2004
to June 2006. Clinical data, including serial
MDAS ratings, etiologies of delirium, medications and dosages utilized, adverse events
and co-morbid medications and medical
conditions were recorded in an Institutional
Review Board (IRB) – approved MSKCC
Psychiatry Service clinical database. The
delirium database was registered with the
Institutional Review Board, and a waiver
was obtained for the analysis of the data.
All patients treated for delirium met criteria for diagnosis of delirium according to the
Diagnostic and Statistical Manual Mental
Disorders, IV. Edition (DSM-IV-TR)13. Inclusion criteria were broad, meeting DSMIV-TR criteria for delirium and being able to
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comply with delirium assessment. Patients
on previous antipsychotic medication with
limited response or side effects were equally
assigned to HAL and RIS as patients without
any previous treatment with antipsychotic
medication for delirium. Exclusion criteria
were objections on the side of the patient or
family to treatment of delirium with any antipsychotic, severe agitation, critical medical
condition and imminent death. All patients
and families gave verbal consent to be evaluated and treated for delirium. In patients with
limited capacity to provide consent due to
delirium, the primary caregiver provided verbal consent with patients’ ascent to treatment.

Measurements
Sociodemographic and medical variables
such as age, sex, cancer diagnosis, stage of
cancer (localized, metastatic, or terminal),
psychiatric diagnosis and past psychiatric
diagnosis, history of dementia, presence of
brain metastases, and delirium etiologies
were collected at the baseline assessment.
Delirium severity was measured with the
MDAS, a 10-item, four-point clinician-rated
scale (range 0-30)14. MDAS score of >10
identified the presence of delirium15. As proposed by Meagher, the subtyping of delirium was characterized by psychomotor behavior (motoric subtype: hypoactive and
hyperactive)16-18. Further scales used were
the Karnofsky Performance Status Scale
(KPS) indicating physical performance ability19 and an abbreviated version of the UKU
(Udvalg for Kliniske Undersogelser) Side
Effect Rating Scale20.

Procedures
MDAS and KPS, as well as side effect rating were performed at baseline (T1) and repeated at 2-3 days (T2) and 4-7 days (T3).
After seven days the trial ended and patients
were continued on the medication as neces-
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sary. The standard approach was to treat delirium and continue the necessary medical treatment, including risk factors for delirium such
as opiates or corticosteroids; reversible underlying causes such as infection were treated.
When the patient showed clear signs of worsening of delirium either clinically or by MDAS
scores or could not tolerate the antipsychotic
medication, treatment was stopped and another antipsychotic medication initiated.

Statistical Analysis
The data analysis was performed with the
SPSS 16 statistical software package for Windows. For the analysis of the complete data
set (N = 32 in each group) parametric tests
were used: For repeated measures of related
samples the ANOVA test, and for comparison
of independent samples the t-test were used.
For analysis of subsets of the data set with
smaller N, in which the data did not show normal distribution, nonparametric tests were
used: The Friedman test was used for multiple, related measures, pair wise comparison
of independent samples was computed with
the Mann-Whitney-U test, for independent
categorical variables the Chi-Square test was
used. Exact tests were used when possible.

Results
Baseline characteristics of subjects (table 1):
We were able to retrieve 32 subjects treated
with haloperidol (HAL) and risperidone
(RIS) each. There were no significant differences in respect to age, gender, stage of disease, etiologies of delirium and sum of etiologies. The MDAS score at baseline was
higher in HAL treated subjects with 20.2
compared to the RIS treated subjects with
17.7 (t-test: t(62) = 2.78, p < 0.05), there was
no significant difference in the level of functioning as documented by KPS scores.
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Table 1
Sociodemographic and medical characteristics
Haloperidol (HAL)

Risperidone (RIS)

61.97 (23-86, SD 16.8)

67.50 (29-89, SD 12.0)

Male

20 (62.5%)

20 (62.5%)

Female

12 (37.5%)

12 (37.5%)

Age
Gender

Cancer diagnosis
Gastrointestinal cancer

9 (28.1%)

6 (18.8%)

Brain cancer

2 (6.3%)

5 (15.6%)

Genitourinary cancer

1 (3.1%)

2 (6.3%)

Lung cancer

4 (12.5%)

9 (28.1%)

Gynecological cancer

4 (12.5%)

2 (6.3%)

Head and neck

3 (9.4%)

2 (6.3%)

Skin

1 (3.1%)

2 (6.3%)

Sarcoma

6 (18.8%)

–

Other

2 (6.3%)

4 (12.5%)

Localized

14 (45.2%)

9 (28.1%)

Metastatic

12 (38.7%)

19 (59.4%)

Terminal

5 (16.1%)

4 (12.5%)

Brain metastases

1 (3.1%)

4 (12.5%)

Opioids

30 (93.8%)

26 (81.3%)

Corticosteroids

13 (40.6%)

18 (56.3%)

Infection

8 (25.0%)

12 (37.5%)

Hypoxia

9 (28.1%)

12 (37.5%)

32 (100%)

32 (100%)

CNS disease

1 (3.3%)

10 (31.3%)

CNS event

3 (9.4%)

8 (25%)

27 (84.4%)

26 (81.3%)

2 (6.3%)

3 (9.4%)

Other etiology

28 (87.5%)

23 (71.9%)

Sum of etiologies

4.8 (3-8 SD 1.1)

5.1 (3-7, SD 1.0)

Stage

Etiologies of delirium

Metabolic disturbances

Other medication
Dehydration
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Treatment characteristics (table 2): The
mean HAL dose at T3 was 4.8 mg (1-16
mg), and 46.9% of patients were treated
with HAL until T3. The respective RIS dose
was 1.3 mg (0.25-3 mg), and 84.4% of patients received RIS until T3.
Treatment response (table 2): Within each
treatment group MDAS scores improved
from baseline through T2 to T3 (HAL:
20.2/10.5/7.8, ANOVA: F = 109.69, df = 2,
p < 0.001 and RIS: 17.7/11.4/7.5 ANOVA:
F = 72.04, df = 2, p < 0.001); at T2 and T3
there were no significant differences between groups. The delirium resolution rates
were not significantly different at each measurement point: At T2 the delirium resolution rate was 43.8% in HAL and 37.5% in
RIS, at T3 delirium resolution rates were
68.8% and 84.4% respectively.
KPS scores improved within each group
from baseline to T2 and T3 (HAL: 22.2/
27.2/32/2,ANOVA: F = 20.67, df = 2, p < 0.001
and RIS: 24.0/27.5/31.2, ANOVA: F = 23.67,
df = 2, p < 0.001); there were no significant
differences between HAL and RIS at all observation points.
Side effects: Extrapyramidal side effects
(EPS) were the most frequent observed side
effect in the HAL treatment group. Parkinsonism was found in 19.0% and dystonia in
9.4%. EPS were usually found at doses of 6
mg and more of HAL. Except for one patient with moderate dystonia, EPS were
mild. In the RIS treatment group only one
patient (3.1%) experienced EPS in form of
mild parkinsonism and mild dystonia.
Treatment in the delirium motoric subtypes (table 2): Subjects with hypoactive
delirium received significantly lower doses
of HAL throughout all observation points.
At T3 they received (3.0 mg (1-6 mg)) compared to 6.5 mg (1.5-16) in subjects with
hyperactive delirium (Mann-Whitney U:
52.5, Z = -2.82, p < 0.01). In RIS treated
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subjects dosing differences existed only at
baseline between hypoactive and hyperactive delirium (0.8 mg (0.25-2 mg) and 1.2
mg (0.5-2 mg), Mann-Whitney U: 75.5, Z =
-2.12, p < 0.05).
Treatment response in the delirium subtypes (table 2): In subjects with hypoactive
delirium MDAS scores improved in both
HAL and RIS (HAL: 18.5/11.3/9.3, Friedman: Chi-square 24.12, df = 2, p < 0.001 and
RIS: 15.3/10.2/6.6, Friedman: Chi-square
29.12, df = 2, p < 0.001), and there were no
significant differences between MDAS
scores of HAL and RIS at any observation
point. There were no significant differences
in respect to delirium resolution rates at T2
or T3: The delirium resolution rates at T2
were 28.6% (HAL) and 43.8% (RIS) and at
T3 delirium resolution rates were 64.3%
and 91.3% respectively. KPS scores improved
in both treatment groups (HAL: Friedman:
Chi-square 7.60, df = 2, p < 0.05 and RIS:
Friedman: Chi-square 14.86, df = 2, p < 0.01).
Between groups there were differences in
KPS scores at baseline (19.3 (HAL) and 24.4
(RIS), Mann-Whitney U: 58.50, Z = -2.89, p
< 0.01) and T3 (23.6 (HAL) and 32.2 (RIS),
Mann-Whitney U: 57.50, Z = -2.86, p < 0.05).
In subjects with hyperactive delirium
MDAS scores improved in both treatment
groups (HAL: Friedman: Chi-square 33.50,
df = 2, p < 0.001 and RIS: Friedman: Chisquare 21.30, df = 2, p < 0.001). Between
groups there were no significant differences
at baseline, T2 or T3. There was also no significant difference in delirium resolution
rates with HAL 55.6% and RIS 31.3% at T2
and 72.2% and 75% at T3 respectively. KPS
scores improved in both groups (HAL:
Friedman: Chi-square 22.0, df = 2, p < 0.001,
and RIS: Friedman: Chi-square 16.55, df = 2,
p < 0.01) and there were no significant differences between groups at any time.

4.9 (1-10, SD 3.3)

4.8 (1-16, SD 3.4)

Dose T2

Dose T3

27.2 (10-50, SD 5.5)

32.2 (10-60, SD 5.6)

KPS T2

KPS T3

22 (68.8%)

(MDAS<10) at T3

3 (9.4%)

Dystonia

1 (3.1%)

1 (3.1%)

27 (84.4%)

12 (37.5%)

7.5 (1-22, SD 4.5)

* Mann-Whitney-U: p < 0.05, ** Mann-Whitney-U: p < 0.01.

7 (21.9%)

Parkinsonism

Side effects

14 (43.8%)

(MDAS<10) at T2

Resolution
of delirium

7.8 (1-22, SD 5.6)

9 (64.3%)

4 (28.6%)

9.3 (2-22, SD 3.2)

11.3 (2-21, SD 3.3)

MDAS T3

11.4 (1-24, SD 5.0)

10.5 (2-25, SD 5.5)

MDAS T2

23.6 (10-40, SD 7.4)*

21.4 (10-30, SD 5.3)

19.3 (10-20, SD 2.7)**

3.0 (1-6, SD 1.8)

3.2 (1-6, SD 1.7)

3.0 (1-6, SD 1.5)

HAL hypoactive
(N = 14)

20.2 (12-30, SD 4.8)* 17.7 (11-26, SD 4.0)* 18.5 (12-25, SD 2.5)

31.2 (20-50, SD 9.3)

27.5 (20-50, SD 8.0)

24.0 (20-30, SD 5.0)

1.3 (0.25-3, SD 0.7)

1.2 (0.25-3, SD 0.6)

1.0 (0.25-2, SD 0.5)

RIS (N = 32)

MDAS T1

MDAS

22.2 (10-30, SD 4.8)

KPS T1

KPS

4.6 (1-10, SD 2.5)

HAL (N = 32)

Dose T1

Risperidone

Treatment
characteristics

Table 2
Treatment characteristics of Haloperidol (HAL) and Risperidone (RIS)

15 (91.3%)

7 (43.8%)

6.6 (2-14, SD 3.2)

10.2 (5-15, SD 3.3)

15.3 (11-20, SD 2.5)

32.2 (20-50, SD 8.9)*

26.9 (20-50, SD 8.7)

24.4 (20-30, SD 5.1)**

1.1 (0.25-2, SD 0.7)

1.0 (0.25-2, SD 0.6)

0.8 (0.25-2, SD 0.5)

RIS hypoactive
(N = 16)

28.1 (20-50, SD 7.5)

23.8 (20-30, SD 5.0)

1.5 (0.5-3, SD 0.8)

1.3 (0.5-3, SD 0.7)

1.2 (0.5-2, SD 0.5)

RIS hyperactive
(N = 16)

13 (72.2%)

10 (55.6%)

6.6 (1-21, SD 5.5)

9.8 (3-25, SD 6.1)

22.5 (16-30, SD 3.8)

12 (75%)

5 (31.3%)

8.4 (1-22, SD 5.5)

12.6 (1-24, SD 6.1)

20.1 (12-26, SD 3.8)

38.9 (20-60, SD 12.8) 32.5 (20-50, SD 10.0)

31.2 (20-50, SD 9.2)

24.4 (20-30, SD 5.1)

6.1 (1.5-16, SD 3.7)

6.1 (1.5-16, SD 3.7)

5.8 (1.5-10, SD 2.6)

HAL hyperactive
(N = 18)
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Discussion
We were able to confirm previous findings regarding the safety and efficacy of haloperidol and risperidone in the treatment of
delirium from a secondary analysis of our
delirium database. Similar to previous studies we were not able to find differences in
each cohort treated with haloperidol and
risperidone. At 48-72 hours the delirium
resolution rates were 43.8% in HAL treated
patients and 37.5% in RIS treated patients,
at T3 delirium resolution rates were 68.8%
and 84.4% respectively.
The haloperidol treatment results were
similar to Han’s findings11 in respect to improvement in MDAS scores and delirium
resolution rates: MDAS scores improved
from 21.8 to less than 13 and the delirium
resolution rate reached 58.3% on day 3 and
75%. The haloperidol dose at 1.71 mg haloperidol was lower than 4.6 mg found in
our treatment group. Our risperidone treatment group received similar doses of risperidone (1.3 mg risperidone at the endpoint). The delirium resolution rates were
higher than Han’s finding with 33.3% at day
three and 42% at the end of the study, but
similar to the results of other risperidone
studies10, 21-23. The MDAS score improved
in his RIS group from 23.5 to less than 16,
which may explain the lower delirium resolution rate with the delirium resolution cut
off score set at 13. Our risperidone treated
patients achieved delirium resolution rates
of 37.5% at T2 and 84.4% at the endpoint,
using a cut-off point of 10 for delirium resolution. In a later study the same authors found
in 24 subjects receiving haloperidol and 18
subjects receiving risperidone a decrease in
DRS scores from 22.04 to 8.0 (HAL) and
21.61 (RIS) to 9.72, which would be comparable to our results, although a different
rating scale, the DRS, was used. The dosing
was 1.67 mg and 1.19 mg respectively12.
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Side effects in form of EPS occurred
more often in the cohort of patients treated
with haloperidol. In these patients we found
22.1% EPS treated with an average dose of
4.6 mg haloperidol in comparison to 3.1%
occurrence of EPS in the risperidone cohort.
The higher rate of EPS in the haloperidol
treated patients may be attributable to higher haloperidol doses administered compared
to Han’s findings with 8% akathisia. EPS In
patients who received haloperidol, parkinsonism occurred in 19.0% and dystonia in
9.4%. Patients with hyperactive delirium received significantly higher doses of haloperidol and experienced EPS with greater
frequency. The higher dose of haloperidol in
this patient group was deemed to be necessary to maintain the safety of the patient and
achieve symptom control. Considering the
age of more than 60 years in this patient
group24, the rate of EPS may be within expectable limits.
We also examined the motoric subtypes
of delirium and found no significant difference in treatment efficacy between haloperidol and risperidone. Of note the haloperidol
treated patients with hypoactive delirium
had significantly lower KPS score at baseline and T3, which could represent a medically sicker population in the haloperidol
cohort, but did not affect the outcome.
Overall our data compares well to the existing haloperidol25-29 and risperidone results10, 21-23. We were not able to show significant differences in treatment response in
delirium and its subtypes between haloperidol and risperidone.
Although the data collection has strengths,
such as the prospective nature, systematic
evaluation of etiology, differentiation between hypoactive and hyperactive delirium,
recording of side effects, indication of severity of medical illness through KPS scores,
there are important limitations to be noted.
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The design was open and investigators
were not blinded to the medication. Although the setting was naturalistic and all
patients able to comply with delirium assessment were included, the assignment in
the trial was not random, resulting in the exclusion of severely agitated, delirious patients, posing immediate danger to themselves or others, very critically ill patients.
In the subpopulation of patients with dementia we were not able to assess the baseline cognitive deficits. And finally the number of patients studied was limited to 64.
Further research, particularly double blind,
randomly assigned, controlled designs of
atypical antipsychotics and typical antipsychotics will be needed to confirm our findings.
In summary we were able to show no difference in efficacy between haloperidol and
risperidone in the treatment of delirium and
its subtypes. Treatment with haloperidol
caused a higher rate of EPS.
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