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Abstract

Objectives: The objectives of this study were: (1) to investigate, in a clinical practice setting, the effectiveness of olanzapine in the treatment of
schizophrenia among partially-responding, symptomatic Asian patients who switch from conventional antipsychotic treatment, (2) to assess the
safety of olanzapine and (3) to assess the change in quality of life in Asian patients with schizophrenia who switch to olanzapine.
Methods: Effectiveness, safety and quality of life were assessed in outpatients with schizophrenia (n=1267) who lacked symptomatic control with
conventional antipsychotics and were switched to olanzapine therapy. Data for this prospective, observational study were collected for 12 months
from Asian patients in China, Hong Kong, the Philippines, South Korea and Taiwan.
Results: Significant clinical improvements (P<0.05) were observed following 12 months of olanzapine treatment and 87.3% of the subjects
responded to treatment at endpoint (i.e. Brief Psychiatric Rating Scale Total score reduced by ≥30% relative to baseline; last observation carried
forward). Abnormal involuntary movements (mean change in Abnormal Involuntary Movement Scale: −3.20, P<0.001) and quality of life were
significantly improved in patients treated with olanzapine. However, some patients experienced significant weight gain (3.60±4.50 kg, P<0.001)
with olanzapine treatment, relative to baseline.
Conclusions: This study shows that switching to olanzapine may be effective in improving symptoms, may be well-tolerated and may improve the
quality of life in Asian patients who are only partially responsive to treatment with conventional antipsychotics. The pragmatic design and
naturalistic setting of this large study make the findings relevant for treating patients from some Asian countries in routine clinical practice.
© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

Atypical antipsychotics are increasingly being recommended
as first-line therapy for the treatment of schizophrenia (The
Expert Consensus Guideline Series: Treatment of Schizophre-
nia, 1999; National Institute of Clinical Excellence, 2002;
Mauskopf et al., 2002). However, atypical antipsychotics are
underused throughout much of Asia. A recent survey of six
Asian countries showed that atypical agents comprised only
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28% of antipsychotic prescriptions (Chong et al., 2004).
Predominant prescribing of conventional antipsychotics is likely
to reflect the relatively low cost of conventional antipsychotics,
their widespread availability and traditional prescribing prac-
tices (Chong et al., 2004). This prescribing pattern in Asia may
change, however, as the clinical benefits and limitations asso-
ciated with atypical and conventional antipsychotics become
more clearly established. Increased prescribing of atypical anti-
psychotics, even with the relatively higher acquisition costs,
may be warranted due to the superior effectiveness of atypical
antipsychotics, particularly against negative and neurocognitive
symptoms (Foster and Goa, 1998, 1999), and the reduced burden
of extrapyramidal side effects associated with atypical antipsy-
chotic use (Foster and Goa, 1998, 1999). Olanzapine, an atypical
antipsychotic, is now widely available in Asia. Olanzapine
treatment has been reported to be effective and well-tolerated,
particularly in patients who have switched from conventional
antipsychotics (Lee et al., 2002; Voruganti et al., 2002; Ritchie
et al., 2003).

Ethnic and cultural factors can influence antipsychotic treat-
ment and treatment outcomes (Binder and Levy, 1981; Jann
et al., 1992; Pi, 1998; Zhang-Wong et al., 1998; Hopper and
Wanderling, 2000; Emsley et al., 2002; Bradford, 2005).
Although the efficacy and safety of olanzapine treatment have
been studied in clinical trials in Asia (Ishigooka et al., 2001a,b;
Chiu et al., 2003), studies in routine clinical practice are lacking.
In terms of clinical relevance and safety, new drugs should be
studied in a routine clinical practice setting (FDA, 2002). In
addition to this regulatory recommendation, there is a recog-
nized gap between the findings of randomized controlled trials in
mental health research and the effectiveness of treatments in
real-world clinical practice (Wells, 1999; Essock et al., 2003).
This disparity, which may limit the applicability of clinical trial
results in clinical practice, reinforces the need to study the
effectiveness and safety of antipsychotic treatments in clinical
practice settings.

The primary objective of this study was to investigate, in a
clinical practice setting, the effectiveness of olanzapine in the
treatment of schizophrenia among partially-responding, symp-
tomatic Asian patients who switch from conventional antipsy-
chotic treatment. The secondary objectives of the study were to
assess the safety of olanzapine and to assess the change in the
quality of life in Asian patients with schizophrenia who switch
to olanzapine.

2. Material and methods

2.1. Patients

Patients with schizophrenia who lacked symptomatic control
with conventional antipsychotics were selected for this study.
Patients were eligible to enter the study if they: (1) were diag-
nosed with schizophrenia (Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition [DSM-IV] [APA, 1994] or
ICD-10 [WHO, 1992]), (2) were previously prescribed a con-
ventional antipsychotic and were assessed by their psychiatrist
as being likely to benefit from a switch to olanzapine treatment
based on their clinical judgment, (3) were Asian, (4) presented
during the normal course of care, (5) were aged between 18 and
60 years of age, (6) had not used olanzapine or any other atypical
antipsychotic in the 6 months before enrolment and (7) were not
pregnant.

The data for this report were obtained from 64 investigator
sites throughout China (n=13), Hong Kong (n=2), the
Philippines (n=20), South Korea (n=15) and Taiwan (n=14).
The study was conducted in accordance with the local ethics
and regulatory requirements of each region. All participants
provided informed consent as required by local regulations.

2.2. Study design

This was a prospective, one-year, non-randomized, multi-
centre, observational study (Study code: F1D-AA-HGKM). The
study was initiated in May 2002 and completed in September
2004.

To ensure that the study reflected real-life clinical practice,
patient care was at the discretion of the participating psychia-
trist. Subjects were prescribed commercially-available olanza-
pine (at their own expense) within the recommended dose range
of 5 to 20 mg/day or as stated in the package insert. The dose
prescribed was at the discretion of the psychiatrist. Other con-
comitant medications were allowed, including other atypical or
conventional antipsychotics. No treatment instructions were
given other than for each participating psychiatrist to manage
subjects as per their usual practice. Subjects were discontinued
from the study if they stopped taking olanzapine. Follow-up of
the subjects was not limited by the study's schedule of
assessments.

2.3. Outcome measures

Effectiveness, safety and quality of life assessments were
made at baseline (Visit 1) and at approximately 4±1weeks (Visit
2), 8±1 weeks (Visit 3), 26±2 weeks (Visit 4) and 52±2 weeks
(Visit 5). The effectiveness of olanzapine treatment was assessed
using the Brief Psychiatric Rating Scale (BPRS [Overall and
Gorham, 1988]; Total score and Positive and Negative sub-
scales) and the Clinical Global Impressions-Severity (CGI-S)
rating scale (National Institute of Mental Health, 1976a). The
Positive subscale of the BPRS comprised BPRS item numbers 4,
11, 12 and 15 (scale 0 to 24, higher score indicating worse
result). The Negative subscale of the BPRS comprised BPRS
item numbers 3, 13 and 16 (scale 0 to 18, higher score indicating
worse result). Subjects were classified as having responded if
their BPRS Total score dropped by 30% or more, relative to
baseline. Safety was assessed using the 10 item Abnormal
Involuntary Movements Scale (AIMS [National Institute of
Mental Health, 1976b]) and quality of life was assessed using the
brief version of the World Health Organization Quality of Life
Scale (WHO-QoL-BREF; Physical Health, Psychological
Health, Social Relations and Environment subscales [WHO,
1996]).

Subject demographics were recorded at baseline. Weight,
blood pressure and pulse were recorded at baseline and at the



Table 1
Patient characteristics at study initiation for each country/region

China⁎ Korea Taiwan Philippines Overal

Number of patients 494 173 371 229 1267
Male, % 50.8 57.2 63.3 55.5 52.6
Age in years, mean

(S.D.)
27.9
(9.5)

37.8
(9.6)

36.7
(9.6)

34.5
(9.6)

33.0
(10.5)

Prior conventional
antipsychotic as
monotherapy (%)

93.7 75.7 94.1 69.9 87.1

Most common prior conventional antipsychotic(s)⁎⁎

Haloperidol 19.0 74.0 21.3 41.9 31.3
Chlorpromazine 33.8 26.6 4.3 62.0 29.3
Perphenazine 24.5 4.6 0.8 0.4 29.3

No prior concomitant
psychotropic medication, %

61.5 22.6 6.1 69.9 41.8

* Including patients from China and Hong Kong.
** Patients may be counted more than once as they may take more than one
antipsychotic.
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final visit or upon discontinuation. Olanzapine dose and con-
comitant medication use were recorded at every visit.

2.4. Sample size and statistical analysis

The minimum sample size for this study was calculated as
follows. Based on previous research (Revicki et al., 1999), the
expected mean percentage decrease in the BPRS Total score
after 12 months of olanzapine treatment is 40%. However, given
that the subjects in this study were partially-responding patients
who had been switched from their previous conventional
antipsychotic to olanzapine, the minimum decrease in the BPRS
Total score was expected to be 30%. According to the standard
sample size formula for a single sample, a minimum of 896
subjects were required to detect a 30% decrease in the BPRS
Total score, with an absolute precision level of 3% at the 5%
significance level. Assuming an expected dropout rate of 20%,
the minimum sample size was set at 1100 subjects.

Statistical analyses were performed using SAS© Version 8.2
for Windows™ (SAS Institute, Cary, N.C.). Continuous varia-
bles are described using summary statistics such as means and
standard deviations or 95% confidence intervals (C.I.). Cate-
gorical variables are described using frequencies and percen-
tages. All endpoint analyses used a last observation carried
forward (LOCF) algorithm where the last available values
served as endpoints. For the analyses of change from baseline to
endpoint, only subjects with a baseline and at least one post-
baseline measure were included. Significance of the absolute
change for a given variable was evaluated using the paired t-test.
Post hoc analysis was conducted to examine differences in
change between countries using ANCOVA with baseline score
and country as covariates. For this report, P<0.05 was con-
sidered significant. However, results should be interpreted with
caution because of the large number of tests undertaken.

To supplement the LOCF analyses of effectiveness at the end
of the study, mixed effects models were fitted to analyse the
continuous outcomes that were repeatedly measured throughout
the study, using the MIXED procedure in SAS© Version 8.2.
Estimates of mean change from baseline to each visit are re-
ported here using mixed effects models with visit number and
investigator as categorical fixed effects and an exchangeable
correlation structure (i.e. compound symmetry) for within-
subject error correlations. The exchangeable correlation assum-
ption was chosen as it was the simplest structure that adequately
modeled the data. In the analysis of WHO-QoL BREF Psycho-
logical domain, an unstructured approach was used as the model
using compound symmetry failed to converge.

The association between response and weight gain (7% or
greater of baseline body weight) was assessed using logistic
regression adjusted by country and is reported as odds ratios.

3. Results

3.1. Subjects

A total of 1272 Asian subjects with schizophrenia were
enrolled into the study. Five subjects did not meet all of the
eligibility criteria and were excluded from the analyses. Of the
remaining 1267 subjects (China n=475, Hong Kong n=19,
Korea n=173, the Philippines n=229 and Taiwan n=371),
56.2% were male. The mean age (±S.D.) at baseline was 33.0±
10.5 years. The majority of the subjects indicated they were of
Chinese origin (68.2%), 13.7% of subjects indicated South
Korean origin and 18.2% of subjects indicated ‘Other’ origins.
Based on the mean CGI-S (4.71±1.01), the subjects were
moderately ill at baseline. Most subjects (87.1%) had been
using conventional antipsychotics as monotherapy when they
entered the study. Before the study period, the three most
commonly used conventional antipsychotics were: haloperidol
(31.3%), chlorpromazine (29.3%) and perphenazine (10.5%).
The mean body weight (±S.D.) was 61.9±11.35 kg. Table 1
provides the patient characteristics at study initiation for each
country/region.

Of the 1267 subjects, 954 subjects (75.3%) completed the
study. The reasons for discontinuation included being lost to
follow-up (180 subjects), patient decision (43 subjects),
psychiatrist decision (47 subjects), adverse event (7 subjects),
participation in another study (2 subjects), death (not suicide; 2
subjects) or other (32 subjects).

The rate of study completion varied widely among regions.
China (including Hong Kong) had the highest rate of completers
(90.9%). This was followed by the Philippines (79.9%), Taiwan
(59.6%) and South Korea (58.4%).

3.2. Dosage and treatment patterns

The mean dose of olanzapine varied during the study. The
mean dose (±S.D.) prescribed at baseline was 8.40 (±3.93) mg/
day. This increased to 10.96 (±4.64) mg/day by Visit 2 and then
tapered down to 9.00 (±4.85) mg/day by Visit 5 (data from
n=972 subjects). The mean dose at endpoint was 9.25
(±4.87) mg/day (data from n=1203 subjects). For the
individual countries/regions, the mean dose at endpoint varied
somewhat: China 7.72 (±3.97), the Philippines 7.60 (±2.79),
Korea 11.18 (±4.64) and Taiwan 11.69 (±5.87) mg/day.
l



Fig. 1. Concomitant psychotropic medication use during the study.

Table 2
Change in effectiveness, safety and quality of life scales from baseline to
endpoint

Outcome Measure Baseline
(mean±
S.D.)

Endpoint a

(mean±
S.D.)

Change endpoint-
baseline
(mean; 95% C.I.)

P value

Effectiveness
BPRS Total 37.24±

15.95
12.00±
13.25

−25.23 (−26.18,−24.29) <0.001

BPRS Positive 11.67±
5.28

3.54±
4.27

−8.13 (−8.45,−7.81) <0.001

BPRS Negative 6.74±
3.35

2.35±
2.65

−4.39 (−4.59,−4.19) <0.001

CGI-Severity 4.71±
1.01

2.48±
1.20

−2.23 (−2.31,−2.15) <0.001

Safety
AIMS 4.60±

7.07
1.40±
3.64

−3.20 (−3.55, − 2.85) <0.001

Weightb 61.7±
11.2

65.3±
11.3

3.60 (3.32, 3.88) <0.001

Quality of Life (WHO QoL)
Physical health 44.76±

15.60
63.72±
14.06

18.96 (17.82, 20.11) <0.001

Psychological 39.32±
16.37

61.19±
17.66

21.87 (20.60, 23.13) <0.001

Social
relationships

38.27±
17.98

57.97±
19.11

19.70 (18.36, 21.04) <0.001

Environment 42.23±
15.23

61.18±
17.71

18.95 (17.77, 20.13) <0.001

95% C.I.=95% confidence interval; AIMS = Abnormal InvoluntaryMovements
Scale; BPRS = Brief Psychiatric Ratings Scale; CGI = Clinical Global
Impression; WHO QoL = World Health Organisation Quality of Life.
a Endpoint represents the last observation carried forward. Data were available

for the 52-week visit from the following proportion of subjects: BPRSTotal data—
82% (967/1186), BPRS Positive data— 81% (968/1195), BPRS Negative data—
80% (970/1206), CGI-S data — 81% (975/1209), AIMS — 81% (972/1204), all
WHO QoL data — 82% (961/1172).
b Unlike othermeasures in this table, weight was onlymeasured at baseline and

final visit (52-week visit or at early discontinuation when possible). Therefore,
only 989 subjects are included in this analysis, 95% of whom provided weight
data at the 52-week visit.
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Most subjects changed their olanzapine dose during the course
of the study. The dose increased above the baseline dose for
almost half of the subjects (46.1%). For some subjects (18.2%),
the olanzapine dose was decreased below the baseline dose,
while for a small proportion of subjects (6.2%), the olanzapine
dose both increased and decreased around their baseline dose.
The dose was unchanged for 29.5% of subjects.

3.3. Concomitant medications

Concomitant psychotropic medication use decreased during
the study (Fig. 1). The proportion of subjects taking any con-
comitant psychotropic medications was 55.4% at baseline, and
decreased to 31.5% based on subjects who completed the study.
Country/region variations in concomitant psychotropic medi-
cation prescribing were observed, with the highest level at
baseline for Taiwan (86.8% decreasing to 80.9% at study
completion) and Korea (72.3% to 37.1%), compared to China
(40.9% to 14.1%) and the Philippines (23.1% to 7.1%). Much of
this change was attributed to the decreased use of benzodiaze-
pines, which decreased in the overall sample from 39.1% at
baseline to 22.9% by the end of the study (completers). How-
ever, in Taiwan, 74.6% of patients were taking benzodiazepines
at the end of the study. Overall, the use of non-neuroleptic
psychotropic medications decreased from 48.8% at baseline to
27.4% at the end of the study. The use of other antipsychotics
also decreased during the study (baseline: 10.1%; 52 weeks:
4.5%).

3.4. Effectiveness

Most subjects responded to olanzapine treatment. For the
subjects who completed the study (n=954), 93.3% of subjects
(95% C.I.: 91.5% to 94.8%) responded to olanzapine treatment
(BPRS Total reduced by ≥30% relative to baseline). The
proportion of responders decreased slightly to 87.3% (95% C.I.:
85.2% to 89.1%) based on endpoint data (n=1186). The highest
response rate at endpoint was observed in China (95.9%) and
the Philippines (93.5%), with Taiwan and Korea having a lower
number of patients (75.9% and 75.6%, respectively) responding
at endpoint.

Consistent with the high rate of responders, significant im-
provements were observed in clinical status following olanza-
pine treatment. This is shown by the reduction in symptom
scores at endpoint relative to baseline (Table 2). The mean
change from baseline to endpoint represented a 67.5% reduction
for the BPRS Total score, a 68.9% reduction for the BPRS
Positive score, a 62.2% reduction for the BPRS Negative score
and a 45.3% reduction for the CGI-S score. Furthermore, the
change in scores from baseline to each visit based on the mixed
effects models (Fig. 2), were similar to the change from baseline
to the LOCF endpoint scores (Table 2).

Changes for the better in clinical symptoms were observed in
all countries/regions. However, results from ANCOVA with
baseline score and country as a covariate, showed statistically
significant differences between countries/regions (P<0.001).
Mean change from baseline to endpoint for BPRS total score
was greatest in China (−32.0; 95% C.I. −32.9 to −31.1),



Fig. 3. Change in WHOQuality of Life domains over time. Errors bars represent
95% confidence intervals. All changes were significantly different from baseline
(P<0.001). Results are estimates from mixed effects models using visit number
and investigator as fixed effects.

Fig. 2. Change in BPRS Total score (A), Positive score (B), Negative score (C) and CGI-S (D) score over time, relative to baseline. Errors bars represent 95%
confidence intervals. All changes were significantly different from baseline (P<0.001). Results are estimates from mixed effects models using visit number and
investigator as fixed effects.
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followed by the Philippines (−29.3; 95% C.I.: −30.6 to −27.9),
Korea (−17.3; 95% C.I. −18.8 to −15.7) and Taiwan (−16.3;
95% C.I. −17.4 to −15.2). Mean change from baseline to
endpoint for CGI-S showed a similar pattern: China (−3.00;
95% C.I. −3.09 to−2.92), the Philippines (−2.28; 95% C.I. −2.41
to −2.15), Korea (−1.66; 95% C.I. −1.81 to −1.52) and Taiwan
(−1.33; 95% C.I. −1.43 to −1.23).

Improvements in clinical symptoms were observed shortly
after the initiation of olanzapine therapy. Improvements in
BPRS Total score, BPRS Positive score, BPRS Negative score
and CGI-S score were most rapid in the first 8 weeks of treat-
ment (Fig. 2). After this time, clinical symptoms continued to
improve but at a slower rate.

Some assessments of effectiveness were made outside of the
scheduled visit window and the visit number itself, as recorded
on the case report forms, was used instead of the actual time of
measurement. However, analyses that excluded visits that oc-
curred outside the scheduled visit window gave similar results
(data not shown).

3.5. Safety

Significant improvements were observed in terms of safety at
endpoint, relative to baseline (Table 2). The mean change in the
AIMS score was −3.20 (95% C.I.: −3.55, −2.85). Of the
subjects that did not have any abnormal involuntary movements
at baseline (AIMS=0; n=607), 94.9% of the subjects continued
to remain free of these adverse symptoms at endpoint. Of the
subjects who had some abnormal involuntary movements at
baseline (AIMS>0; n=597), overall, 50.4% no longer suffered
from these symptoms (AIMS=0) at endpoint (China 62.1%,
Korea 37.7%, Taiwan 41.6% and the Philippines 54.6%).

Some patients experienced significant weight gain during
olanzapine treatment. The mean (±S.D.) weight gained was
3.60±4.50 kg by the final visit (n=989), relative to baseline
(P<0.001). Over a third of the subjects (39.1%), gained 7% or
more of their baseline body weight (China 42.9%, Korea 32.3%,
Taiwan 32.8% and the Philippines 42.4%). Interestingly, based
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on endpoint data, the odds of responding (reduction in BPRS
Total score ≥30% relative to baseline) for subjects who gained
7% or more of their baseline body weight were 2.50 times
higher than those who gained less than 7% (odds ratio com-
parison; 95% C.I.: 1.41, 4.44; P=0.002).

3.6. Quality of life

Significant improvements in the quality of life were expe-
rienced for the four domains that were measured (Table 2). The
mean change from baseline to endpoint represented a 75.8%
increase in the WHO QoL Physical Health score, a 103.2%
increase in the WHO QoL Psychological Health score, an
83.0% increase in the WHO QoL Social Relationships score
and a 71.3% increase in the WHO QoL Environment score.

Similar to the improvements in clinical symptoms, the im-
provements in the quality of life were most rapidly gained in the
first 8 weeks of olanzapine treatment (Fig. 3). The quality of life
continued to improve to the end of the study but at a slower rate.

4. Discussion

Ethnic differences in the response to antipsychotics are an
important consideration in the treatment of schizophrenia (Lin
et al., 1995; Frackiewicz et al., 1997; Pi, 1998). Asian patients
have been reported to have a lower antipsychotic dose require-
ment and may be more susceptible to extrapyramidal symptoms
(Binder and Levy, 1981; Ruiz et al., 1996; Frackiewicz et al.,
1997; Bradford, 2005). To the best of our knowledge, this paper
provides new data on patients with schizophrenia, from a large
and diverse Asian population who were studied in a clinical
practice setting as they switched from conventional antipsycho-
tics to olanzapine. Our study indicates that switching to olanza-
pine is a viable treatment alternative for Asian patients with
schizophrenia, who are only partially responsive to conventio-
nal antipsychotics. For the majority of patients in our study,
significant improvements were observed in clinical symptoms
during olanzapine treatment. Improvements in the severity and
incidence of abnormal involuntary movements and in the
quality of life were statistically significant following a switch to
olanzapine treatment.

4.1. Effectiveness

The results of this study support and extend the findings of
previous studies conducted in Asia. Our results align with short-
term, open-label, clinical trials in which the majority of subjects
were switched from conventional antipsychotics to olanzapine
(Ishigooka et al., 2001a; Lee et al., 2002). Ishigooka et al.,
2001a showed that in Japanese patients with schizophrenia,
olanzapine treatment can significantly improve the BPRS Total
score after 8 weeks of treatment. Similarly, Lee et al., 2002
showed that in Asian patients, switching to olanzapine treat-
ment can significantly improve clinical symptoms based on the
CGI-S and Positive and Negative Syndromes Scales. Differ-
ences were apparent, however, between the level of clinical
improvement achieved in the early phase of our study and that
achieved in these short-term studies (Ishigooka et al., 2001a;
Lee et al., 2002). The seemingly lower level of effectiveness in
the short-term studies, compared to our study, may have been
due to differences in the severity of illness of the participants
(Ishigooka et al., 2001a; Lee et al., 2002) or the lower dose of
olanzapine that was used (Ishigooka et al., 2001a).

Despite the recognized importance of observational studies
(Wells, 1999; Essock et al., 2003; FDA, 2002), the lack of
studies conducted in Asian patients with schizophrenia in a
clinical practice setting makes it difficult to compare the fin-
dings of our study with analogous data from other work. How-
ever, a smaller, long-term, observational study conducted in
Canadian patients, who lacked control with conventional anti-
psychotics, showed that, similar to our study, switching to
olanzapine was associated with improvements in clinical symp-
toms based on the Positive and Negative Syndromes Scale
(Voruganti et al., 2002).

4.2. Safety

In terms of safety, the improvements in extrapyramidal
symptoms during olanzapine treatment were generally consis-
tent with previous studies. However, some differences in
magnitude were observed. The level of improvement in extra-
pyramidal symptoms observed in our study (mean change in
AIMS: −3.20) was greater than those previously reported in
Canadian (mean change in AIMS: −0.75) and Latin American
(mean change in AIMS: −1.48) studies of patients who were
switched from conventional antipsychotics to olanzapine (Voru-
ganti et al., 2002; Costa e Silva et al., 2003). The greater level of
improvement shown in our study may be attributed to the
greater severity of abnormal involuntary movements in our
study subjects at baseline compared with those studies. One
explanation for the higher level of extrapyramidal symptoms at
baseline and greater improvement with olanzapine treatment in
our study population comes from previous research which
suggests that Asian patients may be more susceptible to extra-
pyramidal symptoms induced by conventional antipsychotics,
compared to Caucasian patients (Binder and Levy, 1981; Lam
et al., 1995).

The increase in weight after switching to olanzapine that was
observed in our study was also consistent with findings from
previous studies. Reports have indicated that Asian patients
treated with olanzapine can gain on average 1.29 to 1.93 kg after
6 weeks of treatment (Lee et al., 2002) and up to 8.34 kg after
103 weeks of treatment (Lee et al., 2004). Subjects in our study
gained on average 3.60 kg by their final visit. Weight gain in
patients with schizophrenia has been significantly associated
with better clinical outcomes, lower baseline body mass index,
non-White race and olanzapine treatment (Basson et al., 2001).
Our study with olanzapine supports the finding that better
clinical outcomes are linked with weight gain. Direct compar-
ator studies are needed to compare the effects of switching to
olanzapine on weight gain in different ethnic groups and in
patients with varying body mass indices. Strategies to mitigate
weight gain should be implemented, as an increase in weight
may negatively impact on treatment satisfaction and
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compliance, and can increase the risk of developing a range of
obesity-related conditions (Kurzthaler and Fleischhacker,
2001). Interestingly, however, while the recent Clinical
Antipsychotic Trials of Intervention Effectiveness reported
that the olanzapine group experienced the highest rate for
discontinuation due to weight gain or metabolic effects (9%),
the overall discontinuation rate before the end of the 18-month
study period was lowest in this group (Lieberman et al., 2005).

4.3. Quality of life

Unfortunately, we are limited in our ability to compare our
quality of life findings with the published literature. The level of
information currently available on the potential effects of
olanzapine on quality of life among Asian patients with schizo-
phrenia is inadequate. However, consistent with our study, a
Canadian study showed that subjects' quality of life was im-
proved when they switched from conventional antipsychotics to
olanzapine (Voruganti et al., 2002).

4.4. Dosage

The dose of olanzapine used in our study was lower than that
used in a number of studies conducted in Western countries. The
mean dose at endpoint in our study was 9.25 mg/day whereas
mean (or mean modal) doses of 12.1 mg/day to 20.9 mg/day
have been reportedly used in studies conducted in Europe and
other Western countries (Tran et al., 1997; Revicki et al., 1999;
Voruganti et al., 2002; Gureje et al., 2003; Haro et al., 2005;
Lieberman et al., 2005). In comparison, the majority of studies
conducted in Asia have reported mean (or mean modal) doses of
7.4 mg/day to 12.2 mg/day (Ishigooka et al., 2001a,b; Lee et al.,
2002). One study on treatment-resistant Chinese subjects did,
however, report mean modal doses as high as 20.4 mg/day (Chiu
et al., 2003). The high level of clinical response and improve-
ments in the quality of life observed in our study, even with a
relatively lower dose of olanzapine, supports previous reports
that have suggested that Asian patients have a lower antipsy-
chotic dose requirement (Ruiz et al., 1996; Frackiewicz et al.,
1997). Additional, indirect support for this suggestion comes
from a study that showed that Singaporean psychiatrists pre-
scribed clozapine at a dose that was more than two-fold lower
than that prescribed by Canadian psychiatrists (Chong et al.,
2000).

4.5. Concomitant medication

In our study, the effects of olanzapine were complicated, to
an extent, by the use of concomitant medications, including
other atypical and conventional antipsychotics. However, con-
comitant medication use was limited and by the end of the
study, 68.5% of subjects were not taking any concomitant
medications and 95.5% were not taking other antipsychotics.
Furthermore, as the concomitant use of psychotropic medica-
tions is widespread in clinical practice, their permitted use in our
study enhances the clinical relevance of the findings from this
study. In comparison to another international study on Asian
patients, who were switched predominantly from conventional
antipsychotics to olanzapine (Lee et al., 2002), a lower pro-
portion of our study subjects used benzodiazepine or other non-
neuroleptic medications. The increased use of these conco-
mitant medications in the study by Lee and colleagues may
reflect an increased severity of illness in their study population
and the shorter treatment period used (6 weeks).

4.6. Method of switching medications

In our study, the method of switching was at the discretion of
the treating psychiatrist. In the study by Lee et al., 2002, Asian
patients with schizophrenia were equally responsive to a switch
to olanzapine treatment regardless of whether they were switch-
ed directly or initially treated with both olanzapine and their
usual antipsychotic. Both groups in the study experienced sig-
nificant improvements in clinical and extrapyramidal symptoms
after switching to olanzapine treatment, with no significant
differences between the two groups (Lee et al., 2002).

4.7. Study strengths and limitations

In terms of the study design, our study has both strengths and
limitations. The use of a pragmatic design to closely reflect the
real-life clinical situation makes the findings of this study highly
relevant to clinical practice in many parts of Asia. Furthermore,
the study was prospective in design, included a large number of
subjects and was of long-term duration. The main limitations of
this study are the lack of a control group and the lack of blin-
ding, which may have led to observer bias. We also recognize
the lack of identification of precise ethnic groups, as Asian
patients do not represent a homogeneous group but may be from
countries that are ethnically and culturally diverse. Indeed,
between-country/region differences in a number of patient cha-
racteristics at study initiation were apparent and while the
individual country-level results followed similar trends over
time to the overall results, differences in magnitude of some
outcomes were observed between countries/regions. Therefore,
adjustments for country/region or investigator were made when
examining differences between subgroups. The LOCF approach
used to impute data poses its own limitations. The first assump-
tion of the LOCF approach is that a person's last observed value
before early discontinuation would remain at that level had the
person remained in the study. This assumption appears reaso-
nable in this study where the effectiveness of olanzapine was
seen early in the study (first 4 to 8 weeks) and then stabilised
somewhat. The second assumption of the LOCF approach is
that missing data occurs completely at random, which may not
be very reasonable in this study. Although the majority of early
discontinuation was due to subjects being lost to follow-up,
some early discontinuation was related to poor outcomes (ad-
verse event, physician decision). However, the results from the
LOCF approach were consistent with the results from the mixed
effects model used to analyse the repeated outcome measure-
ments, thus providing confidence in the estimates obtained.
Another limitation is that due to the non-interventional design
of the study, subjects were able to supplement olanzapine
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treatment with other atypical and conventional antipsychotics
and/or other concomitant medications without detailed infor-
mation of this medication use being collected. Therefore, the
results, both positive and negative, may not be directly attri-
butable to olanzapine. Other limitations include the inability to
comment on patient-reported adverse events, treatment compli-
ance and on the use of anticholinergics. Although treatment
compliance was not monitored, subjects who switched or
stopped taking olanzapine were discontinued from the study.

5. Conclusions

In conclusion, statistically significant improvement in symp-
toms was observed in Asian patients with schizophrenia who
were switched to olanzapine from conventional antipsychotics,
with the majority of patients experiencing a clinical response.
Switching to olanzapine also reduced the severity and incidence
of abnormal involuntary movements and improved the subjects'
quality of life. This study set in clinical practice shows that
switching to olanzapine can bring clinical benefits to patients who
are only partially responsive to treatment with conventional anti-
psychotics. For this patient group, switching to olanzapine is a
viable treatment option. The pragmatic design and naturalistic
setting of this large study make the findings relevant for treating
patients from some Asian countries in routine clinical practice.
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