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patients who required above conventional doses. We performed a rates-blinded, randomized clinical trial
in 12 psychiatric emergency sites. Eligible patients were 18-64 years old and met diagnostic criteria for
schizophrenia, acute schizophrenia-like psychotic disorder, or schizoaffective disorder. A total of 42
patients were randomly assigned by means of sealed envelopes to receive risperidone (3-12 mg/day;
n=20) and olanzapine (10-40 mg/day; n=22), with follow-up at 8 weeks. The Negative score of the
Positive and Negative Syndrome Scale was significantly higher in patients who required high doses than
in patients who responded to conventional doses. Serum olanzapine concentrations at the time of oral
20 mg/day could be obtained from 5 out of 7 patients who subsequently required high-dose olanzapine.

Emergency All values were more than 30 ng/mL after 11-16 h from dosing to sample collection, and the mean value

Randomized clinical trial

was 47.876 (S.D. 21.546) ng/mL. Such concentrations are appropriate with respect to a therapeutic range

of 20-50 ng/mL. The present study has shown evidence that the reason for requiring high-dose
olanzapine cannot be explained by pharmacokinetics in the treatment of acute-phase schizophrenia.

© 2013 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Olanzapine and risperidone are most frequently used among
second generation antipsychotics for the acute treatment of psychosis
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in hospitalized patients (Choi et al., 2011), as the superiority of them
has been reported in several randomized clinical trials (RCTs) (Kraus
et al, 2005; McCue et al, 2006; Hatta et al., 2009). However,
no difference in effectiveness between the two antipsychotics has
been reported in the previous RCTs, in which both antipsychotics were
given within the licensed doses, i.e. 20 mg/day for olanzapine and
12 mg/day for risperidone. Remarkably, the upper dose of olanzapine
is equivalent to half of the upper dose of risperidone (Gardner ct al.,
2010), Therefore, a clinical question has been raised whether
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olanzapine would be superior to risperidone when olanzapine is
allowed to be given above the licensed dose as needed.

In clinical practice, it has been reported that nearly 50% of
olanzapine prescription were above 20 mg/day in the U.S. (Citrome
et al, 2007) and that the median for olanzapine recommendation
dose by US. experts was 30 mgfday (Gardner et al, 2010), The
upper limit of olanzapine dose in the Clinical Antipsychotic Trials
of Intervention Effectiveness (CATIE) study, in which olanzapine
was the most effective in terms of the rates of discontinuation, was
designed to be 30 mg/day (Licherman et al., 2005).

In chronic schizophrenia inpatients that showed suboptimal
response to treatment, there is a RCT that the use of high doses of
olanzapine were allowed (Volavka et al., 2002). In the study, it has
been reported that clozapine and olanzapine were superior to
haloperidol, but that the superiority of risperidone over haloperidot
was not obvious. In treatment-resistant schizophrenia patients,
there were reports that olanzapine at higher than customary doses
demonstrated similar efficacy to clozapine (Meltzer et al., 2008) or
less effective than clozapine (Kumra et al., 2008). Meanwhile, such a
RCT has not been conducted in acute-phase schizophrenia patients.

Another clinical question was who needs high-dose risperidone
or olanzapine. Especially, olanzapine has little active metabolites
(Callaghan et al.,, 1999), in contrast to risperidone. Furthermore, there
is a high correlation between serum and cerebrospinal fluid olanza-
pine concentrations (Skogh et al,, 2011). Therefore, serum clanzapine
concentrations would reflect most activity of olanzapine. Accord-
ingly, serum olanzapine concentrations for patients who require high
doses are worth measuring to investigate pharmacokinetic charac-
teristics of such patients. However, serum olanzapine concentrations
at 20 mg/day for patients who do not respond to conventional doses
have not been well investigated.

We therefore prospectively examined whether olanzapine within
40 mgfday would be superior to risperidone within 12 mgfday
in acute schizophrenia patients. In addition, we examined clinical
characteristics for patients who required above conventional doses.
Especially, in order to investigate whether serum olanzapine concen-
trations for patients who did not respond to conventional doses would
be inappropriately low, serum olanzapine concentrations were mea-
sured. The present study was performed with emergency-based,
newly admitted patients without support from pharmaceutical com-
panies, reflecting real-world practice.

2. Methods
2.1. Setting and participants

Of the 80 psychiatric emergency wards authorized by the Japanese govern-
ment, 12 (15%) participated in the present study. These wards were located all over
Japan, and were responsible for local emergency cases. Most admissions to these
hospitals represented behavioral emergencies and approximately 60% were
brought in by the police. All were involuntary admissions as an immediate danger
to themselves or others, according to the 1995 Law Concerning Mental Health and
Welfare for the Mentally Disabled. Details of the clinical setting are described
clsewhere (Hatta et al, 1998). According to government policies, psychiatric
emergency services have been expanded in both metropolitan and local areas over
the last 17 years. The quality of sites and patients in the present study was
therefore homogenous. This activity was conducted by the Japan Acule-phase
Schizophrenia Trial (JAST) study group (Hatta et ak, 2009, 2011, 2012).

During the study period, between june 1, 2011 and January 31, 2012, a total of
1746 patients were admitted and assessed for eligibility. Eligible patients were
18~64 years old, newly admitted as emergency cases, and meeting the criteria of
the DSM-IV-TR for schizophrenia, schizophreniform disorder, or schizoaffective
disorder. Paticnts with obvious complications such as liver dysfunction, renal
dysfunction, heart failure, respiratory failure, or diabetes mellitus were excluded,
as were patients who were pregnant or who wanted to become pregnant.

2.2, Study design

All study protocols were approved by the institutional review board at each
site, and written informed consent was obtained from patients oy their legally

authorized representatives. Patients who refused oral medication were initially
treated with injections. Times of injections before enrollment were not limited.
After resolution of agitation, the investigators informed patients orally and in
writing about the trial, and invited them to participate.

Patients were randomized using the sealed envelope method in a rater-blind
manner to either risperidone or olanzapine for 8 weeks. For randomization, we
referred to a random number table, with sequentially numbered, opaque, sealed
envelopes used to conceal the allocation sequence.

The initial doses of risperidone and olanzapine were 3 mgfday and 10 mg/day,
respectively. Doses were subsequently increased or decreased at the discretion of
the treating psychiatrist. The maximum of licensed dose for olanzapine is 20 mg/
day, which is equivalent to 6 mg/day for risperidone (Gardner et ai., 2010).
Therefore, the definition of higher dose in the present study was more than
20 mg/day for olanzapine and more than 6 mgfday for risperidone. The maximum
doses of risperidone and olanzapine were 12 mgfday and 40 mgjday. respectively,
considering dose equivalency (Gardner et al, 2010). Use of benzodiazepines was
allowed and documented. Use of valproate as a mood stabilizer was also allowed
and documented. However, use of other mood stabilizers and antidepressants was
not permitted. Use of anticholinergic drugs was also not allowed unless acute
extrapyramidal side effects appeaved.

2.3. Procedures

Refore starting the trial, site-coordinators were trained to assess outcomes as
raters. All site-coordinators were experienced psychiatrists. A training video was
used to train raters in assessment of the Positive and Negative Syndrome Scale
(PANSS) (Kay ct al.. 1991). The primary outcome measure was all-cause disconti-
nuation by 8 weeks.

Efficacy outcomes consisted of PANSS, the Clinical Global Impressions-
Improvement Scale (CGI-{: 1, very much i d; 2, much imp ; 3, minimally
improved; 4, no change; 5, minimally worse; 6, much worse; and 7, very much worse)
(Guy, 1976), and the Global Assessment of Functioning (GAF) (Jones ct al., 1995). Safety
and tolerability outcomes were determined based on vital signs, weight, laboratory
data, electrocardiography (ECG), and the Drug-induced Extrapyramidal Symptom
Scale (DIEPSS), which includes parkinsonism, akathisia, dystonia, and dyskinesia
(Inada, 1996). Data including PANSS, CGI, GAF, vital signs, weight, laboratory data,
ECG, and DIEPSS were collected an admission and every 2 weeks therealter, Data were
also collected at the time of discontinuation of the allocated treatment. Sexual side
effects were recorded when reported by patients, and sedation was recorded when
described by patients as an aversive subjective experience or when observed. Raters
did not work on the wards involved in the study, were not involved with treatment,
and were blinded to the drug assignments. The tested drug was discontinued when
the treating psychiatrist judged the efficacy of the drug to be insufficient, when the
treating psychiatrist judged side-effects of the drug to be intolerable, or when the
patient reported non-adherence. Before a judgment of insufficient efficacy could be
made, the drug dosage was increased to the maximum. The definition of drug non-
adherence in the study performed in emergency and acute wards, where drug
administration was managed by nurses, was that a patient declines the continuation
of assigned medication.

2.4. Determination of olanzapine in human serum

Fasting blood samples were collected in the morning at least 10 h after the last
evening dose of olanzapine for analyses of olanzapine. Serum for concentration
analysis was separated and stored frozen at —20 "C until analysis.

A liquid clromatography/tandem mass spectrometry method was used for analysis
of olanzapine. Olanzapine and internal standard (IS: LY170222) were extracted from
serum (100 pL) by liquid-liquid extraction using tert-butyl methyl ether. The processed
sample (10 pl) was injected into high-performance liquid chromatographjtandem mass
spectromieter that was equipped with a Cig column, using 10 mimoljL ammonium
acetatefacetonitiile and acetonitrile as the mobile phase under gradient conditions.
Olanzapine and IS were detected using a multiple reaction monitoring mode with
positive ion (olanapine: mfz 313 -256; IS: m/z 327-»270). Calibration for olanzapine
was linear within the concentration range of 0.25-100 ng/mlL.

2.5, Statistical analysis

Differences between categorical variables in patient demographics and clinical
characteristics were calculated using Fisher's exact test. Differences between sequen-
tial variables were calculated using the unpaired t test (with Welch correction if
applicable). If data were not sampled from Gaussian distributions, a non-parametric
test (Mann-Whitney test) was used. Mean improvement in the PANSS total score was
calculated as 100 x (baseline score ~ week x score)/(baseline score ~ 30) (Leucht
et al, 2009), Kaplan-Meier curves were used to estimate the probability of treatment
discontinuation at 8 weeks. Statistical analyses were performed using SPSS version
17.0] software (SPSS, Tokyo, Japan). All statistical tests were two-tailed. Values of
P <0.05 were regarded as statistically significant.



