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Abstract

Objective: Efficacy and tolerability of risperidone oral solution (RIS-OS) and olanzapine orally disintegrating tablet (OLZ-ODT) were
compared for the treatment of acute psychotic agitation.

Method: During a 2-month period, patients scoring =15 on the Excited Component for Positive and Negative Syndrome Scale (PANSS-EC)
were assigned to treatment with OLZ-ODT (n=34) or RIS-OS (n=53) on psychiatric emergency situations, and asscssed every 15 min.
Results: Two (OLZ-ODT and RIS-0S) by five (0-, 15-, 30-, 45- and 60-min time points) repeated-measures analysis of variance revealed
only a significant main effect of time course on PANSS-EC (F=82.2, P<0001). No differences in the number of patients receiving additional
injection due to worsening were found (OLZ-ODT, 11.8%:; RIS-0S, 9.4%). No differences in rate of extrapyramidal symptoms and patient
satisfaction with assigned treatment were found. However, patients in the OLZ-ODT group recovered significantly more from tachycardia
than those in the RIS-OS group (=2.17, P=.03).

Conclusion: OLZ-ODT and RIS-OS treatments yielded similar improvements in acutely agitated patients who accepted oral medication.
However, on one physiological parameter (i.e., tachycardia) OLZ-ODT might be superior to RIS-OS. Physiological indicators may also be
useful for measuring levels of agitation.

© 2008 Elsevier Inc. All rights reserved.

Keywords: Psychiatric emergency, Agitation; heart rate; Blood pressure; PANSS-EC

does not refuse oral medication, as no differences in
efficacy and tolerance have been found between oral and

1. Introduction

In psychiatric emergency settings, acutely agitated
psychotic patients are treated with either parenteral or
oral medication. The latter is sclected as long as the patient

* Corresponding author. Tel.: 481 3 5802 1071; fax: +81 3 5802 1071
E-mail address: khatta@med juntendo.ac.jp (K. Hatta),

0163-8343/8 - see front matter © 2008 Elsevier Inc. All nghts reserved.
doi:10.1016/).genhosppsych.2008.03.004

intramuscular medications [1,2]. Although oral medications
include various antipsychotic drugs, first-generation anti-
psychotics have been changed to second-generation anti-
psychotics, such as risperidone and olanzapine [3]. These
two drugs are available as oral solutions (0Ss) [4] and
orally disintegrating tablets (ODTs) [5], which seem to have
the advantage of case of use in the emergency situation
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compared to tablets. However, no studies have compared
risperidone OS vs. olanzapine ODT in psychiatric emer-
gency settings.

In the present study, efficacy and tolerability of
risperidone OS and olanzapine ODT were compared for
patients with acute psychotic agitation. The design was
pseudorandomized, as we intended to obtain more realistic
data than a randomized controlled study and less arbitrary
data than a naturalistic study.

2. Methods
2.1. Study design

This was a 2-month (May—June 2007) pseudorandomized,
open-label, flexible-dose, multicenter study of acutely agitated
psychotic patients assigned to treatment with olanzapine ODT
or risperidone OS.

2.2, Study population

Participants were recruited from seven psychiatric
emergency department services for evaluation and treatment
of acute agitation. All study protocols were approved by
the institutional review board at each site, and written
informed consent was obtained from patients or their legally
authorized representatives. As there was no alteration of
patient care, the institutional review board agreed that
consent to use the data could be obtained after resolution of
the agitation. Patients with a score =15 on the Excited
Component for Positive and Negative Syndrome Scale
(PANSS-EC: excitement; hostility; tension; uncooperative-
ness; poor impulse control) [6,7] were included in the study
when visiting or brought to the psychiatric emergency
department services.

Patients who refused oral medication were excluded and
were instead treated with injections. Although patients
visiting psychiatric emergency departments do not always
receive medication, there were no patients without medica-
tion among those with a score =15 on PANSS-EC during the
study period.

2.3. Study treatments

Patients who visited or were brought in to psychiatric
emergency department services in May were assigned to
treatment with olanzapine ODT, and those attending in June
were assigned to treatment with risperidone OS. If a patient
had a history of effective treatment with olanzapine or
risperidone, the patient was treated with the same drug.
Initial doses of olanzapine ODT and risperidone OS were 10
and 3 mg, respectively, considering dose equivalency [8].
The same dose could be given at anytime if the patient
remained agitated. It is not ethical to keep patients extremely
agitated. Treatment with adjunctive drugs during the first | h
of treatment was not allowed. Anticholinergic medications
were also not permitted unless acute extrapyramidal side
effects appeared.

2.4, Assessments

The screening evaluation included medical history, physical
examination, measurement of vital signs and laboratory tests.
Diagnoses were made according to /CD-10) criteria.

Efficacy was measured in two domains: psychopathology
and patient satisfaction. Psychopathology was assessed by
PANSS-EC and Clinical Global Impression (CGI) [9].
PANSS-EC was assessed at baseline and every 15 min over
the course of an hour (0, 15, 30, 45 and 60 min), CGI Severity
(CGI-S) rating scale was assessed at baseline, and CGI
Change (CGI-C) rating scale was assessed at 60 min after
medication, Raters were involved with treatment. They were
trained in outcome parameters using the same DVD training
video, but reliability was not determined. Patient satisfaction
was assessed at discharge according to three grades: (1)
satisfied with assigned treatment, (2) between satisfied and
dissatisfied and (3) dissatisfied with assigned treatment.

To assess safety, blood pressure and heart rate were
measured at baseline, and 30 and 60 min after treatment. For
extrapyramidal symptoms, including akathisia, parkinsonian
signs and dyskinetic movements, the Drug-induced Extra-
pyramidal Symptom Scale [10] was utilized. The most
severe scores recorded at any time during 12 h were reported.

2.5, Statistical analysis

Statistical analyses were performed using SPSS version
11.0J software (SPSS, Tokyo, Japan). Differences between
categorical variables in patient demographics and clinical
characteristics were calculated using Fisher's Exact Test.
Differences between sequential variables were calculated
using Student’s ¢ test. If data were not sampled from
gaussian distributions, a nonparametric test (Mann—Whitney
test) was used. Two (olanzapine ODT and risperidone OS) by
five (0-, 15-, 30-, 45- and 60-min time points) or two-by-
three (0-, 30- and 60-min time points) repeated-measures
analysis of variance (ANOVA) was used for the analysis of
data over time. All statistical tests were two-tailed. Values of
P<05 were regarded as statistically significant.

3. Results

During the study period, 853 patients visited or were
brought into the seven psychiatric emergency department
services. Of these, 208 patients scored =15 on PANSS-EC.
Among these, 90 patients did not refuse oral medication. As
written informed consent was not obtained from 3 patients,
their data could not be utilized. Consequently, a total of
87 (97%) patients were included in the study. According to
the methods described above, 34 patients were assigned to
treatment with olanzapine ODT and 53 patients were
assigned to treatment with risperidone OS. Table 1 presents
bascline characteristics for the two treatment groups. No
significant differences in mean age, gender (percentage of
men), percentage of first-lime antipsychotic use, the number
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Table |
Baseline characteristics of patients treated with olanzapine ODT or
risperidone OS

Characteristics Olanzapine  Risperidone P
QDT (n=34) 0S8 (r=53)
Mean age, years (S.D.) 31.7(154) 38.4(13.95) 82
Gender, % men (1) 41.2(19) 62.3 (33) 08
First time antipsychotic use, % (1) 265 (9) 283 (15) 1.00
The number assigned by past 8.8(3) 18.9 (10) 23
experience 1o each of the
medication options, % (1)
Patients who had not stopped 38.2(13) 30.2 (16) 49
antipsychotics just before visiting
hospital, % (n)
PANSS-EC, mean score (S.D.) 18.6 (5.0) 20.7 (6.3) 10
CGI-S, mean score (S.D.) 49(1.1) 52(L1) 30
Mean systolic blood pressure, 128 (19) 136 (23) 10
mmHg (S.D.)
Mean diastolic blood pressure, 78 (14) 83 (18) 26
mmHg (S.D.)
Mean heart rate, beats/min (5.D.) 90 (16) 88 (13) 62
Diagnoses (fCD-10)
F2, % (n) 79.4 (27) 62.3 (33) A0
F3, % (n) 1.8 (4) 15.1 (8) 76
Others, % (n) B.8(3) 22.6(12)

Diagnoses were made according to /CD-10 at discharge. CGI-S, Clinical
Global Impressions Severity rating scale from 1 1o 7; F2, schizophrenia,
schizotypal and delusional disorders; F3, mood disorders.

assigned by past experience to each of the medication
options, percentage of patients who had not stopped anti-
psychotics just before visiting hospital, mean PANSS-EC

Table 2
Differences in outcome between patients treated with olanzapine ODT and
patients treated with rispenidone OS

Characteristics Olanzar Risperid P
ODT (n=34)  OS (n=33)
Mean CGI-C, score (5.I0.) 2.8(1.3) 32(1.4) Z
Additional injection due to 11.8 (4) 9.4 (5) 73
worsening, % (n)
Mean change in systolic -10.9 -6.2 Al
blood pressure (mmHg)
Range ~46 1o 20 52w 9l
Mean change in diastolic -6.8 -85 )
blood pressure (mmHg)
Range 48w 17 -3510 27
Mean change in heart 9.2 1.1 03
rate (beats/min)*
Range 42 to 16 -32 10 42
Extrapyramidal symptoms, % (n) 0(m 5.7(3) 28
Patient satisfaction with 1.5 (0.6) 1.5 (0.6) 91

each treatment, % (n)

Patients received injections due to refusal to take more oral medication.
Mean change in systolic blood pressure, diastolic blood pressure or heart rate
was defined as mean of the difference between value at 60 min and that at
baseline, respectively. Extrapyramidal symptoms were evaluated using the
Drug-Induced Extra-Pyramidal Symptoms Scale for 12 h. Patient satisfac-
tion with cach treatment was evaluated at discharge as (1) satisfied, (2)
between satisfied and dissatisfied and (3) dissatisfied. All statistical tests
were two-tailed. Values of P<.05 were regarded as statistically significant
CGI-C, Clinical Global Impressions Change rating scale from | to 7.
* P<05.

o0 n Risperidone
2 o Olanzapine
18
o
16
7]
vy
Z 14}
o
12
10
T
0 15 30 45 60
Time (min)

Fig. 1. Changes in PANSS-EC in the olanzapine ODT group (n=34) and
risperidone OS group (#=33). To test for the effects of treatment on PANSS-
EC, two (olanzapine ODT and risperidone OS) by five (0-, 15-, 30-, 45- and
60-min time points) repeated-measures ANOVA was used.

score, mean CGI-S score and the distribution of diagnoses
were seen between treatment groups.

Mean (£S.D.) doses of olanzapine ODT and risperidone
OS were 10.4+3.3 and 3.3£2.6 mg, respectively, suggesting
dose equivalency was kept. Over the course of the trial, four
patients (11.8%) in the olanzapine ODT group and five
patients (9.4%) in the risperidone OS group received
additional injection due to worsening (Table 2).

Changes in PANSS-EC in both groups are shown in
Fig. 1. Repeated-measures ANOVA revealed a significant
main effect of time course (F=82.2, P<.0001) but no
significant main effect of treatment (F=2.94, P=.09) on
PANSS-EC. No significant interaction was seen between
time course and treatment on PANSS-EC (F=0.88, P=. 41).
PANSS-EC scores in both groups thus progressively
decreased. Likewise, no differences in mean CGI-C score
between groups were found (Table 2).

Physiologically, no significant differences were seen
between groups in mean baseline systolic blood pressure
(t=1.68, P=.10), diastolic blood pressure (~=1.15, P=.26) or
heart rate (+=0.50, P=.62) (Table 1). Mean changes in these
vital signs, that is, mean of the difference between values at
60 min and those at baseline, were then compared between
groups. Remarkably, mean change in heart rate in the
olanzapine ODT group was significantly greater than that in
the risperidone OS group (£=2.17, P=.03, Table 2). In the
olanzapine ODT group, however, only one patient showed
bradycardia (47 beats/min) at 60 min, which was a decline
from 76 beats/min at baseline. There were no significant
differences in mean changes in systolic blood pressure
and diastolic blood pressure between groups, respectively
(Table 2). Repeated-measures ANOVA revealed a significant
main effect of time course (F=9.70, P<.0001) but no
significant main effect of treatment (F=3.47, P=.07) on
systolic blood pressure (Fig. 2A). No significant interaction
was identified between time course and treatment on systolic
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Fig. 2. Changes in systolic blood pressure (A), diastolic blood pressure
(B) and heart rate {C) in the olanzapine ODT group and nspenidone OS group.
To test for the effects of treatment on systolic blood pressure (A), diastolic blood
pressure (B) and heart rate (C), two (olanzapine ODT and nspendone OS) by
three (0-, 30- and 60-min time points) repeated-measures ANOVA was used.

blood pressure (F=0.54, P=.56). Similarly, repeated-measures
ANOVA revealed a significant main effect of time course
(F=7.63, P=.002) but no significant main effect of treatment

(F=3.44, P=.0T7) on diastolic blood pressure (Fig. 2B). No
significant interaction was identified between time course
and treatment on diastolic blood pressure (F=0.80, P=43).
Meanwhile, repeated-measures ANOVA revealed a signifi-
cant interaction between time course and treatment with
regard to heart rate (F=4.68, P=.02), although significant
main effects of time course (F=1.60, P=21) or treatment
(F=1.93, P=.17) on heart rate were not seen (Fig. 2C).

No significant difference was seen in rate of extrapyr-
amidal symptoms (Table 2), and no intolerable side effects
appeared in either group.

No differences in patient satisfaction with the assigned
treatment were found (Table 2).

4. Discussion

The results that repeated-measures ANOVA revealed a
significant main effect of time course without a significant
main effect of treatment and a significant interaction between
time course and treatment on PANSS-EC suggest the similar
effectiveness of both interventions for acutely agitated
psychotic patients. The similar rates between groups of
patients who received additional injection due to worsening
support this.

Mean baseline heart rate in the olanzapine ODT group
(90+16 beats/min) and risperidone OS group (88+13 beats/
min) were similar to those reported previously in psychiatric
emergency cases (90.9+ 17.0 beats/min) [11]. These baseline
heart rates are much higher than those reported in psychiatric
outpatients (63.4+7.4 beats/min) [11] and drug-free schizo-
phrenic cases (77.72+9.47 beats/min) [12]. Increased heart
rate may thus have resulted from the psychiatric emergency
pathophysiology, that is, hypersympathetic state.

Interestingly, mean change in heart rate in the olanzapine
ODT group was significantly greater than that in the rispe-
ridone OS group. Furthermore, repeated-measures ANOVA
revealed a significant interaction between time course and
treatment without significant main effects of either time course
or treatment on heart rate. However, olanzapine does not
generally cause bradycardia [ 13,14], although slight reductions
in mean orthostatic blood pressure have been reported [14]. In
fact, only a patient showed slight bradycardia (47 beats/min) at
60 min in the olanzapine ODT group, and others were within
normal range. In other words, patients in the olanzapine ODT
group had greater reductions in tachycardia associated with
hypersympathetic state than those in the risperidone OS group.
Thus, the reduction in mean heart rate in the olanzapine ODT
group can be considered not as a side effect but as a calming
effect of the medication. To our knowledge, this is a new
finding. In terms of achieving a physiological calming effect,
olanzapine ODT might be superior to risperidone OS. Another
explanation is that the lack of a decline in heart rate for the
risperidone OS group may have been associated with a more
hyper-aroused state in the risperidone OS group compared to
the olanzapine ODT group.
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The design of the current study was similar to designs
reported in previous studies of emergency patients [15,16].
In previous studies, treatment decisions were made as a
matter of clinical policy, and consent 1o participate in the
studies was obtained subsequently. To reflect real practices,
such a design should be allowed.

In conclusion, both olanzapine ODT and risperidone OS
treatment yielded similar improvements in acutely agitated
patients who accepted oral medication. Both drugs were well
tolerated and achieved similar levels of patient satisfaction.
However, in terms of achieving a physiological calming
effect, olanzapine ODT might be superior to risperidone OS.
Further study with a larger subject population is needed to
confirm these findings. Physiological indicators such as
blood pressure and heart rate are essential in clinical practice
but may also be useful to measure levels of agitation as along
with PANSS-EC.
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