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In our previous randomized clinical study, 25% of patients allocated to risperidone,
of which the maximum dose was allowed up to 12 mgfday, discontinued risperidone
by 8 weeks, while 12% of patients allocated to olanzapine, of which the maxinmum
dose was allowed up to 20 mg/day, discontinued olanzapine by 8 weeks (Hatia ot al,,
2009). In the present study, the maximum dose of olanzapine was allowed up to
40 mglday. As no previous data are available regarding the discontinuation rate for
patients allocated to olanzapine with such conditions, we assumed 10% decrease in
discontinuation rate by 8 weeks from our clinical experiences. The statistical power
was sel as power=1-/=80%, and sensitivity as «=5% 0 enable detection of
differences in the effects of the augmentation strategy. Power analysis consequently
set the required number of patients at 34 patients per group.

‘This study is registered in the UMIN Clinical Trials Registry (number: UMINOOO
005526; hitp://www.umin.ac.jp/ctr).

3. Results

3.1. Comparison between patients allocated to risperidone and
patients allocated to olanzapine

Fig. 1 shows the trial profile. Forty-two patients were randomly
assigned to two treatment groups. Baseline characteristics of rando-
mized patients were much the same between groups, and mean
(+S.D.) maximum doses of risperidone and olanzapine were
6.9+ 2.7 mg/day and 23.0-10.2 mg/day, respectively, suggesting
relative dose equivalency. However, the number of patients allocated
to each treatment group did not reach the required number of
patients set by power analysis. Therefore, it is not conclusive about
the primary outcome measure although time to treatment disconti-
nuation for any cause did not differ between treatment groups (47.0
days [95%Cl 39.9-54.0] for risperidone vs. 47.0 days {40.0-54.0] for
olanzapine, P=0.93).

With respect to safety and tolerability outcomes, the rate of
extrapyramidal symptoms was significantly higher in patients taking
risperidone than in patients taking olanzapine (P==0.0080), corre-
sponding to the significant difference in the rate of adjunctive
anticholinergic drug use between the groups (P=0.013). No signifi-
cant differences between treatment groups were identified in mean
change from baseline for fasting glucose, cholesterol, triglycerides,
or weight. Over-sedation was observed in one patient taking

olanzapine (max. dose, 30 mg/day). Sexual side effects were not
observed.

No significant difference in the rate of patients who required high
doses was seen between the risperidone group and the olanzapine
group (40% [8/20] vs. 32% [7/22], P=0.75). The rates of patients who
achieved a 250% improvement in PANSS total score by 8 weeks in
patients requiring high-cdose risperidone and in patients requiring
high-dose olanzapine were 25% [2/8] and 0% [0/7], respectively.
Meanwhile, the rates of patients who achieved moderate (>30%)
improvement in PANSS total score in patients requiring high-dose
risperidone and in patients requiring high-dose olanzapine were 63%
[5/8] and 57% {4/7], respectively.

3.2. Comparison between patients having required high doses and
patients having responded to conventional doses

Fifteen patients required high doses. Of these patients, six
patients were drug-naive. Among the rest nine patients, only
one patient that was allocated to risperidone met the definition
of treatment-resistant schizophrenia at the time of study entry
(Suzuki et al,, 2011). The high-dose group was in a greater trend in
the mean PANSS total score at baseline than the conventional-dose
group (P=0.051, Table 1). In line with it, the high-dose group was
in a greater trend in the rate of patients who received haloperidol
injections at the time of admission than the conventional-dose
group (P=0.085). Also, the high-dose group was in a greater trend
in the times of haloperidol injections at the time of admission than
the conventional-dose group (median 1 vs. 0, P=0.098). All
subscale scores of PANSS were very high in both groups. Although
there were no significant differences in scores of PANSS Positive
scale and General psychopathology scale between groups, PANSS
Negative scale score was significantly higher in the high-dose
group than in the conventional-dose group (P=0.0077).

The mean PANSS total score at the time of starting high doses in
the high-dose group was 104.5 (5.D. 21.5), which is as high as that at
baseline in the conventional-dose group (105.2 [S.D. 24.8], Table 1).
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Fig. 1. Trial profile.
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Table 1

Comparison of baseline characteristics between patients requiring high-dose and patients with conventional-dose.

High-dose (n=15) Conventional-dose (11=27) P

Age 374 (12.8) 36.7 (9.0) 0.85
Men 7115 (47%) 14/27 (52%) 1.00
Asian 15/15 (100%) 27/27 (100%)
Substance dependence 2115 (13%) 3f27 (11%) 1.00
Duration from onset (year} 9.9 (11.6) 8.1 (7.7) 0.56
Antipsychotic-naive 6/15 (40%) 17127 (63%) 0.20
Haloperido! injection received before enrollment 8115 (53%) 6J27 (22%) 0.085
CGI-S 59(0.7) 5.8 (0.9) 0.56
PANSS

Total 120.5 (21.0) 105.2 (24.8) 0.051

Positive scale 32.6 (6.1} 30.5 (6.5) Q.30

Negative scale 28.9(9.2) 209 (8.7) 0.0077

General psychopathology scale 58.9 (11.1) 53.8 (14.1) 0.23
GAF 20.3(8.3) 23.7(3.0) 0.20
BMI (kg/m?) 211 (4.0) 217 (34) 0.66
PANSS Lotal score at the time of starting high-dose 104.5 (21.5)

Data represent mean (S.D.) or n/N (%), unless atherwise indicated. All substance dependence except one patient with b di ine di dence in the c ional-d

group was alcohol dependence. ‘Haloperidol injection received before enrollment’: the maximal duration until enroliment was 3 days. CGI-$, Clinical Global Impression
Severity rating scale; PANSS, Positive and Negative Syndrome Scale; GAF, Global Assessment of Functioning: BMI body mass index. Differences in age, duration from onset,

CGI-S, PANSS, GAF, and BMI were calculated using the unpaired t-test, Differences in sex, and fr of

injection received before enroliment were calculated using the Fisher's exact test.

3.3. Serum olanzapine concentrations at the time of taking 20 mg/day
in patients who subsequently required high-dose olanzapine

Serum olanzapine concentrations at the time of taking 20 mg/day
could be obtained from five out of seven patients who subsequently
required high-cdose olanzapine. The rest two patients refused addi-
tional bload samples. The mean time from dosing to sample collection
was 14.2 h (S.D. 2.5, range 11-16). Values are shown in Table 2, and the
mean value was 47.876 ng/mL (S.D. 21.546). Although Case 2 was a
smoker, the serum concentration was not low. The serum olanzapine
concentration at the time of taking 20 mg/day in the patient who
subsequently discontinued olanzapine due to over-sedation was
extremely high (84.856 ng/mL).

4. Discussion

The number of patients allocated to each treatment group did not
reach the required number of patients set by power analysis o
examine whether olanzapine within 40 mg/day would be superior
to risperidone within 12 mg/day in acute schizophrenia patients.
Meanwhile, comparison between patients having required high doses
and patients having responded to conventional doses revealed a
difference in PANSS Negative scale score at baseline, i.e., the score in
the former was significantly higher than that in the latter. It suggests
that patients with severe negative symptoms do not respond to
conventional-dose antipsychotics and require high doses in acute-
phase schizophrenia. So far the association between negative symp-
toms and antipsychotic treatment-resistance has been pointed out
(Kinon et al, 1993; Hatta et al, 2003). The association between
negative symptoms and gray matter decrease has also been pointed
out (Cahn et al. 2006). Severe negative symptoms stood on pharma-
cological and morphological abnormality, which makes treaters hard
to emotionally communicate with such patients, might need addi-
tional doses of antipychotics for patients' behavior affected by severe
positive and general psychopathology symptoms to be managed.

Although the rates of patients who achieved a >50% improvement
in PANSS total score by § weeks in patients requiring high doses were
low (25% for risperidone and 0% for olanzapine), more than half of
such patients achieved moderate (>30%) improvernent in PANSS total
score (63% for risperidone and 57% for olanzapine). Consequently,
monotherapy could be continued in more than half of patients who

e, antipsychotic-naive, and haloperidol

did not respond to conventional doses. In addition, severe adverse
events did not happen as the safety of high-dose olanzapine has been
reported (Kinon et al,, 2008; Mitchell et al,, 2006). When monotherapy
is valued more than polypharmacy, olanzapine dosing above the
licensed range for non-responders to conventional doses may be
acceptable as risperidone up to 12 mg/day is licensed.

Another question was whether patients who require high-dose
olanzapine could be predicted by means of pharmacokinetics. In
other words, this study examined whether serum olanzapine con-
centrations for patients who de not respond to conventional doses
would be inappropriately low. Olanzapine has little active metabo-
lites (Callaghan et al,, 1999), and there is a high correlation between
serum and cerebrospinal fluid olanzapine concentrations (Skogh
et al,, 2011). Therefore, serum olanzapine concentrations reflect most
activity of olanzapine. Furthermore, a relationship between clinical
outcomes and plasma concentrations has been strongly indicated,
and a therapeutic range of 20-50 ng/mL has been found (Mauri et al.,
2007). In the present results, serum olanzapine concentrations after
11-16 h from 20 mg/mL dosing to sample cotlection for patients whao
subsequently required high doses were above 30 ng/mL. As mean
olanzapine plasma concentrations at 24 h after dosing were approxi-
mately 70% of those at 12 h after dosing, irrespective of ethnicity
(Callaghan et al., 1999), trough plasma concentrations of the five
cases that did not respond to 20 mg/day olanzapine must not have
fallen below 20 ngfmL (Table 2). Thus, serum olanzapine concentra-
tions for patients who subsequently required high doses were not
low, suggesting that the reason for requiring high doses in such
patients cannot be explained by pharmacokinetics. Roth (2008)
mentioned the possibilities for the efficacy of high-dose olanzapine
for treatment-resistant schizophrenia: pharmacodynamics, pharma-
cokinetics, and pharmacogenetics. So far, Kelly et al. (2006) reported
that plasma levels of olanzapine given 50 mg/day were not asso-
ciated with symptom response, and Citrome et al. (2009) reported no
sighificant correlation between olanzapine concentration and either
change in PANSS score or response to treatment. The present study
has directly shown evidence that the reason for requiring high-dose
olanzapine cannot be explained by pharmacokinetics. To our knowl-
edge, this is the first finding of serum olanzapine concentrations at
such timing for patients who did not respond to conventional doses
and subsequently required high doses.

In contrast, some side effects might be partly explained by
pharmacokinetics because the serum concentration of Case 5 during
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Table 2

Characteristics and serum olanzapine concentrations at the time of oral 20 mgfday in patients who did not respond to conventional-dose olanzapine and subscquently

required high doses.

Case 1 Case2 Case 3 Case 4 Case 5
Age (year) 58 42 28 50 53
Sex Male Male Female  Female Female
Smoking Non One pack of cigarettes/4 Non Non Non

weeks
Timing of sample collection after the increase in olanzapine to 20 mg/day 1 n 1 8 1
(day)
Time from dosing to sample collection (hour) 16 12 16 11 16
Serum olanzapine concentration (ngfmL) 30730 36.267 40.103 47424 84.856
Estimated trough plasma concentrations (ng/mi)* >21.511 25387 >28.072 Stightly low value at > 59.399
33197

Discontinuation before 8 week period No No Yes No Yes
The reason for discontinuation NE SE.
The final improvement in PANSS (%) 424 310 323 314 246

NE, insufficient efficacy; SE, side effects; PANSS, Positive and Negative Syndrome Scale.

* Estimated trough plasma concentrations (ng/mL) were determined based on evidence that mean olanzapine plasma concentrations at 24 h after dosing were
approximately 70% of those at 12 v after dosing, irrespective of ethnicity (Caltaghan ct al, 1999),

receiving 20 mgfday that subsequently discontinued olanzapine
due to over-sedation was extremely high (84.856 ng/mL, Table 2).
This suggests that the patient might have been a slow metabolizer,
and that over-sedation might have been associated with the
extremely high serum concentration. Similar finding has been
observed about olanzapine concentrations and prolactin levels
(Citrome et al., 2009),

One strength of this study was that all participants were psychia~
tric emergency cases requiring admission, mirroring real clinical
practice. The absence of support from pharmaceutical companies
was also characteristics of the study. One limitation was that sample
size was small. Obtaining informed consent in emergency situations is
often difficult. In the present study, especially, obtaining consent to
use above licensed doses of olanzapine was extremely difficult.
Accordingly, the rate of participation in the study among eligible
patients was 5%. Second, the present finding may not be applicable to
African American, because 89% of them are CYP3A43 genotype AA
carriers, and 50% of AA carriers have predicted concentrations less
than 20 ng/mL in the range of 15-20 mg/day (Bigos et al,, 20(1). Third,
the study design was single-blinded. Both clinicians and patients may
have had expectations about individual antipsychotics in terms of
therapeutic potency in acute psychotic episodes, dosage requirements,
side-effect profile, and likely need for p.r.n. medication. Such expecta-
tions could influence the dosage prescribed, decisions to prescribe
p.n. medication, and decisions to discontinue the assigned drug. The
present findings suggest that conventional doses are hard to take
effects irrespective of levels of serum concentrations in Asian acute-
phase schizophrenia patients whose negative symptoms clearly exist
at the time of admission, and that more than half of such cases show
maoderate improvement resulted from subsequent treatment with
high doses. More studies performed in real clinical practice with
minimal bias are required to assist clinicians in making rational
treatment decisions.
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