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he introduction of antipsychotic drugs during the
1950s represented a great step forward in the treat-

The Safety of Olanzapine
Compared With Other Antipsychotic Drugs:

Results of an Observational Prospective Study
in Patients With Schizophrenia (EFESO Study)

Juan Carlos Gómez, M.D.; José Antonio Sacristán, M.D.; Jesús Hernández, M.D.;
Alan Breier, M.D.; Patricio Ruiz Carrasco, M.D.; César Antón Saiz, M.D.; and

Eva Fontova Carbonell, M.D., for the EFESO Study Group

Introduction: Results of controlled clinical
trials should be confirmed through safety and ef-
fectiveness studies in nonselected patient cohorts
treated according to routine clinical practice.

Method: Outpatients with schizophrenia
(ICD-10 criteria) entered this prospective, natu-
ralistic study when they received a new prescrip-
tion for an antipsychotic drug. Treatment assign-
ment was based on purely clinical criteria, as the
study did not include any experimental interven-
tion. Safety was evaluated through the collection
of spontaneous adverse events and a specific
questionnaire for extrapyramidal symptoms.
Global clinical status was measured through
the Clinical Global Impressions-Severity (CGI-S)
and the Global Assessment of Functioning (GAF)
scales.

Results: From the 2967 patients included,
2128 patients were treated with olanzapine as
monotherapy or combined with other drugs (olan-
zapine group), and 821 were treated with other
antipsychotic drugs as monotherapy or combined
with other drugs (control group). There were no
statistical differences between treatment groups at
baseline regarding age, gender, disease duration,
or severity of symptoms. Olanzapine was well
tolerated and effective in this study. Overall inci-
dence of adverse events was significantly lower in
the olanzapine group compared with the control
group (p < .001). Somnolence and weight gain
were significantly more frequent in the olanzapine
group, and akathisia, dystonia, extrapyramidal
syndrome, hypertonia, hypokinesia, and tremor
were significantly higher in the control group.
Clinical improvement at endpoint, measured
through the mean change in the CGI-S and the
GAF, was significantly higher in the olanzapine
group compared with the control group (p = .004).

Conclusion: These results show that olanza-
pine is safe and effective in nonselected schizo-
phrenic outpatients and are consistent with the
efficacy and safety profile that olanzapine has
shown in previous controlled clinical trials.
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T
ment of schizophrenia and other psychoses. The limita-
tions of these drugs, in terms of both effectiveness and
adverse effect profile, have, however, become evident
over time. A high percentage of schizophrenic patients
have an insufficient response to treatment with conven-
tional antipsychotic medication,1 and up to 60% relapse 1
year after therapy.2 Moreover, the high incidence of side
effects associated with conventional antipsychotic drugs,
particularly extrapyramidal symptoms (EPS), has greatly
contributed to high relapse rates and poor compliance
among patients.3 All of these factors contribute to re-
peated hospital admissions and to progressive social and
occupational dysfunction. These therapeutic limitations
have made the availability of more effective and better
tolerated drugs essential.

Until a few years ago, clozapine was the only drug that
had demonstrated an improved therapeutic profile over
that of the conventional antipsychotic drugs in terms of its
effectiveness on resistant schizophrenic patients and the
low incidence of extrapyramidal symptoms.4 Neverthe-
less, the use of clozapine in practice has been limited ow-
ing to the risk of inducing agranulocytosis.
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Olanzapine, a thienobenzodiazepine, is an anti-
psychotic drug with high in vitro affinity for the seroto-
nergic receptors 5-HT2 and 5-HT6 and a somewhat lower
affinity for 5-HT3, as well as high in vitro affinity for
dopaminergic receptors, mainly D2, D3, and D4. It is also
associated with high in vitro affinity for muscarinic M1–5,
α1-adrenergic, and histaminergic H1 receptors.5,6 Electro-
physiologic studies in animals suggest that olanzapine has
a selective effect on the mesolimbic dopaminergic path-
way originating in the A10 region, as opposed to the ni-
grostriatal A9 pathway.7

The safety and effectiveness of olanzapine have been
studied in various placebo-controlled clinical trials,8,9 as
well as in trials controlled with haloperidol10 and risperi-
done.11 There were no treatment-emergent adverse events
that occurred statistically significantly more frequently
with olanzapine-treated patients compared with placebo-
treated patients.9 Treatment-emergent adverse events that
occurred statistically significantly more frequently with
olanzapine compared with haloperidol were excessive ap-
petite and dryness of mouth.10 In comparison with halo-
peridol and risperidone, olanzapine has been temporally
associated with a lower incidence of extrapyramidal
symptoms.10,11

The results of the clinical trials should be confirmed by
means of effectiveness studies in daily clinical practice.
This is particularly important in disorders such as schizo-
phrenia in which the experimental situation of a clinical
trial is often substantially different from daily clinical
practice.12 The experimental nature of a clinical trial
makes it difficult for schizophrenic patients with a limited
awareness of their illness to be included. Similarly, most
clinical trials with antipsychotic drugs exclude patients
with concomitant organic or psychiatric disorders, particu-
larly disorders relating to substance abuse/dependence,12

highly prevalent conditions in the population with schizo-
phrenia.13 In the same way, the limitations on the concomi-
tant use of other antipsychotic drugs and the greater
degree of control required to ensure compliance with treat-
ment in most clinical trials are other factors that contrib-
ute to this distance between the experimental situation and
daily clinical practice.

The benefits provided by the use of new antipsychotic
drugs for the treatment of schizophrenia should be evalu-
ated within the context of daily clinical practice in the pa-
tients receiving these drugs under the conditions in which
they are used. This is where the observational epidemio-
logic surveys may play an important role. Nevertheless,
observational studies are subject to obvious limitations,
mainly caused by their nonrandomized nature, which
should also be taken into account.

Currently, there is a paucity of data on the new antipsy-
chotic drugs from pharmacoepidemiologic studies with
control groups. The present article shows the results of
the EFESO study (Estudio Farmacoepidemiologico en

Esquizofrenia con Olanzapina [Pharmacoepidemiologic
Study of Olanzapine in Schizophrenia]), the largest phar-
macoepidemiologic study so far carried out with olanza-
pine, including a control group treated with other antipsy-
chotic medication. The main objective of the study was the
assessment of olanzapine’s safety and particularly the pres-
ence of extrapyramidal symptoms in a cohort of patients
treated under normal usage conditions, when compared
with another cohort treated with other standard drugs.

METHOD

EFESO is an observation-based phase 4 prospective
pharmacoepidemiologic study with an open comparison
in parallel groups to assess the safety of olanzapine when
compared with other antipsychotic drugs in the treatment
of outpatients with schizophrenia. The study was de-
signed with the aim of confirming the differences in the
incidence of extrapyramidal symptoms between the olan-
zapine group and the control group, with a 90% power
and a 2-tailed α risk of .05, to which end a sample size of
approximately 1000 patients was estimated for each
group. In addition, the olanzapine group contained twice
the number of patients as the control group in order to de-
tect, with an 80% power and an α risk of .05, any adverse
effects occurring with a frequency of 1:1000 in the olan-
zapine group. In short, to meet its objectives, the study
was designed to gather information on approximately
2000 patients treated with olanzapine and 1000 patients
treated with other antipsychotic drugs.

The data were collected by a total of 293 psychiatrists,
mostly in mental health centers or outpatient treatment
units. Each participating psychiatrist collected data on
those patients who were started on olanzapine therapy or
on therapy with any other antipsychotic drug except clo-
zapine during the inclusion period (October 1997 to Feb-
ruary 1998) and who accepted inclusion in the study.
Treatment indication was by means of purely clinical cri-
teria, with no restrictions on the clinical handling of pa-
tients, and patients were not subject to any experimental
intervention. No specific safety examination was manda-
tory in the protocol (electrocardiogram, hemogram, bio-
chemical analysis, blood pressure, height, weight, etc.), as
none of these tests are systematically carried out in pa-
tients with schizophrenia. The participating psychiatrists
carried out these examinations whenever they considered
them necessary and reported their results as adverse
events whenever relevant. Data were collected over 3 vis-
its: a baseline visit before starting the new treatment, after
3 months of treatment, and after 6 months of treatment.
Patients discontinued the study when the principal anti-
psychotic prescribed at baseline was discontinued or for
adverse events, lack of efficacy, or any other reason. Pa-
tients or physicians could stop their participation in the
study at any point.
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The study was carried out in accordance with Spanish
legislation on pharmacologic monitoring and was autho-
rized by the National Pharmacologic Monitoring Depart-
ment. In line with these regulations, nonexperimental ob-
servational studies need not be approved by the ethics
committees of the participating centers and the written
consent of patients is not required. Researchers informed
patients of the study’s goals and obtained their verbal con-
sent before collecting data. None of the study documenta-
tion contained details of the patients’ identification. Only
patients diagnosed as having schizophrenia (F.20 of
ICD-10, World Health Organization14) were included
when a change of medication was indicated or a new anti-
psychotic drug treatment was being initiated for whatever
reason (insufficient response, persistence of positive
symptoms, persistence of negative symptoms, poor toler-
ance, noncompliance, etc.).

The only patients excluded were those in whom anti-
psychotic drug therapy was contraindicated, those in
whom clozapine therapy was indicated (restricted in
Spain to patients with resistant schizophrenia), and those
participating in clinical trials.

To limit selection bias, investigators were instructed to
include all patients who received a new prescription of
olanzapine or any other antipsychotic drug, who met
inclusion/exclusion criteria, and who agreed to participate
in the study until completing a block of 6 patients treated
with olanzapine and 3 patients treated with other antipsy-
chotics. Once a block was completed, investigators could
include additional blocks until completion of the total
sample. Selection of treatment was the investigators’
choice; therefore, bias in treatment assignment could not
be controlled.

To assess the main goal, all adverse events spontane-
ously reported by patients or identified in the course of
the doctor-patient interview were recorded. Extrapyrami-
dal symptoms were also noted by means of a short ques-
tionnaire, based on the extrapyramidal symptoms section
of the UKU Side Effect Rating Scale,15 dystonia, rigidity,
hypokinesia, tremor, dyskinesia, and akathisia. Presence
or absence of EPS was determined by individual investi-
gators according to their own clinical criteria. All adverse
events were coded using the Coding Symbols for Thesau-
rus of Adverse Reaction Terms (COSTART16) glossary.

Data were also collected on the overall clinical status
of the patients by means of the Clinical Global Impres-
sions-Severity (CGI-S) scale17 and the Global Assessment
of Function (GAF) scale,18 which are generally regarded
as standard instruments for clinical evaluation of patients
with schizophrenia. Response to treatment was defined as
a decrease of at least 2 points in the CGI-S score plus an
endpoint CGI-S score of 4 or less. The study was moni-
tored by Phoenix International–Madrid, Spain.

A total of 2967 schizophrenic patients were included in
the study. Eighteen were excluded from the analysis be-

cause of inadequate baseline information. All the other
patients have been taken into consideration for the statisti-
cal analysis, including those for whom data had been col-
lected without strict application of the inclusion criteria
(6 patients treated with clozapine and 1 patient treated
with lorazepam), in accordance with the intention-to-treat
principle.

Statistical Analysis
The statistical analysis was carried out by the biomet-

rics department of Phoenix International. The data were
keyed into 2 simultaneous databases by different indi-
viduals and later contrasted to eliminate errors. The sys-
tem used for the verification, validation, and analysis of
the data was SAS version 6.12 for Windows (SAS Insti-
tute, Cary, N.C.). Principal analyses compared the group
treated with olanzapine versus the control group (those
treated with other antipsychotics), because the main ob-
jective of the study was to compare olanzapine to standard
treatment with any other drug. All patients who received
olanzapine were included in the olanzapine group, and pa-
tients who did not were included in the control group.
Nevertheless, to acknowledge for differences between
different drugs in the control group, we decided a priori to
conduct secondary analyses comparing the incidence of
adverse events in the olanzapine group versus treatment-
specific subgroups greater than N = 100.

The incidence of each adverse event in each group was
calculated for the number of patients presenting the event
at any time during the study over the total number of pa-
tients in the group. To analyze the changes in the clinical
scales, we conducted an observed-case analysis for each
visit, including the patients who had a baseline assessment
and an assessment in the corresponding visit, as well as
a last-observation-carried-forward (LOCF) analysis, in-
cluding those patients with the baseline assessment and
at least 1 postbaseline assessment. Quantitative variables
were described using means, medians, standard devia-
tions, and ranges. Discrete variables were described by
means of frequency and percentage. For the statistical
analysis of continuous variables, parametric and nonpara-
metric tests were used depending on applicability con-
straints (normality and homoscedasticity) and the nature
of the variable. For comparisons of age and number of
years since the onset of the illness, single-factor analysis
of variance (ANOVA) was used. Mean change in the CGI
and GAF scales was analyzed by means of an ANOVA
test. The number of adverse events and the number of
extrapyramidal symptoms were compared using the
Wilcoxon test. To analyze discrete variables (sex, type of
schizophrenia, incidence of adverse events, percentage of
patients responding, withdrawals caused by adverse
events, and presence of concomitant treatments), the chi-
square test or Fisher exact test was used. We considered a
2-tailed significance level of .05 for all tests.
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RESULTS

Table 1 shows the list of drugs that were prescribed as
principal treatment in the study. Despite the nonrandom-
ized nature of the study, there were no statistically signifi-
cant differences between the 2 groups in any of the base-
line demographic or clinical characteristics (Table 2).

Table 3 gives the mean and the median dose used
throughout the study for olanzapine and the 2 drugs most
frequently used in the control group (haloperidol and ris-
peridone). The initial dose is the prescribed dose at base-
line, whereas the mean dose is calculated from the mean
dose received by each patient during the study. A higher
percentage of patients in the control group received some

kind of concomitant treatment in comparison with the
olanzapine group (control 57.9% vs. olanzapine 36.3%,
χ2 = 99.026, p < .001, at 6 months). Specifically, a lower
percentage of the patients in the olanzapine group re-
ceived anticholinergic medication when compared with
the control group or with the haloperidol and risperidone
subgroups (at 6 months, olanzapine 10.2% vs. control
group 26.8%, χ2 = 109.188, p < .001; vs. risperidone
19.9%, χ2 = 28.105, p < .001; and vs. haloperidol 44%,
χ2 = 103.001, p < .001).

Table 4 indicates the dropout rate distributed by the
various possible causes. There were 3 patients who died
in the olanzapine group: 1 suicide, 1 patient with acquired
immunodeficiency syndrome, and 1 87-year-old patient
who died for reasons unrelated to the antipsychotic treat-
ment. In the control group, 1 patient committed suicide.
There were no significant differences in the reasons for
withdrawal between the 2 groups.

A higher percentage of the patients in the control group
(64%) had at least 1 adverse event at some time in
the study, a statistically significant difference (p < .001)
when compared with the olanzapine group (48%). Simi-
larly, a higher percentage suffered some kind of extrapy-
ramidal symptom in the control group (57%), collected
through the questionnaire, in comparison with the olanza-
pine group (37%), and this difference was also significant
(p < .001). The percentage of patients with an adverse

Table 1. Drugs Prescribed as Principal Antipsychotic
Treatment for Patients Included in the Study
Drug N %

Olanzapine 2128 72.2
Risperidone 417 14.1
Haloperidol 112 3.8
Sertindole 84 2.8
Zuclopenthixol 74 2.5
Fluphenazine 33 1.1
Trifluoperazine 31 1.1
Thioridazine 19 0.6
Perphenazine 18 0.6
Pimozide 11 0.4
Clozapine 6 0.2
Pipotiazine 4 0.1
Sulpiride 4 0.1
Chlorpromazine 3 0.1
Levomepromazine 3 0.1
Clotiapine 1 0.0
Lorazepam 1 0.0

Table 2. Demographic and Clinical Characteristics of the
Sample at Baseline

Control
Olanzapine Group p

Characteristic (N = 2128) (N = 821) Statistic Value

Age (y)
Mean (SD) 35.55 (11.68) 35.15 (11.25) F = 0.720a .4
Median 34 34
Range 14–91 14–82

Gender (% male) 63.7 63.6 χ2 = 0.002 .97
Time from onset (y)

Mean (SD) 11.1 (9.55) 10.81 (9.3) F = 0.545a .46
Median 9 9

Schizophrenia χ2 = 3.864 .425b

subtype (%)
Paranoid 64.7 65.9
Undifferentiated 13.6 13.5
Residual 12.8 10.6
Disorganized 8.4 9.2
Catatonic 0.5 0.9

Baseline CGI-S score
Mean (SD) 4.66 (0.9) 4.63 (0.9) Z = –1.0115c .312

Baseline GAF score
Mean (SD) 44.9 (14.77) 45.1 (15.24) F = 0.190a .663

aAnalysis of variance.
bOverall p value.
cWilcoxon test.

Table 3. Initial and Mean Dose of Olanzapine and Other
Antipsychotic Drugs in the Study

Olanzapine Risperidone Haloperidol
Dose (N = 2122) (N = 414) (N = 108)

Initial dosea

Mean (SD) 12.23 (4.85) 5.18 (2.32) 13.92 (9.26)
Median 10 6 10
Range 5–30 1.5–30 2–50

Mean doseb

Mean (SD) 13.01 (4.97) 5.39 (2.5) 13.64 (8.72)
Median 10 6 10
Range 5–30 1.5–30 2–40

aDose prescribed at baseline.
bCalculated from the mean dose received by each patient during the
study.

Table 4. Reason for Discontinuation From the Study by
Treatment Group

Olanzapine Control Group
(N = 2128) (N = 821)

Status N % N % Statistic
Protocol completed 1564 73.5 627 76.4
Adverse event 40 1.9 18 2.2
Patient decision 29 1.4 8 1.0
Lack of efficacy 31 1.5 9 1.1
Death 3 0.1 1 0.1
Lost to follow-upa 381 17.9 125 15.2 χ2 = 4.832
Other 80 3.8 33 4.0 p = .566b

aThe category “lost to follow-up” includes those patients who did not
have a final evaluation available.
bOverall p value.
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event or an extrapyramidal symptom in the course of the
study was lower in the olanzapine group when compared
with the subgroups treated with haloperidol and risperi-
done (p ≤ .001 in all cases).

Adverse events that were reported with statistically
significantly greater incidence in the olanzapine group
compared with the control group were somnolence and
weight gain, whereas reported akathisia, dystonia, extra-
pyramidal syndrome, hypertonia, hypokinesia, and tremor
were significantly more frequent in the control group
compared with the olanzapine group. Abnormal ejacula-
tion and impotence were also reported significantly more
frequently among men in the control group. Table 5 pre-
sents those adverse events that appeared with a statisti-
cally significantly different incidence rate in the olanza-
pine group compared with the patients treated with
risperidone or haloperidol.

The greater incidence rate of various extrapyramidal
symptoms is worth highlighting in the control group, de-
spite the higher use of anticholinergic medication in the
control group. There were no differences in the incidence
rate of anticholinergic-type symptoms (dry mouth, consti-
pation, diplopia, urinary retention, difficulties in concen-
tration, and confusion). There were 2 cases of mild leuko-
penia in the olanzapine group, not associated with clinical
symptoms. One of these was a transient case of mild leu-
kopenia, which returned to normal levels during treatment
with olanzapine. The second case was also mild (total leu-
kocytes = 3500/mm3), basically due to a reduction in lym-
phocytes. The patient had previously been diagnosed for
lymphopenia. There were no cases of agranulocytosis in
the study.

The adverse events reported in the olanzapine group
did not include any clinically relevant problems poten-
tially associated with the treatment.

Table 6 gives the mean change in the CGI-S and GAF
scores. There was some improvement in both treatment
groups (reduction of the mean score in the CGI-S and an
increase in the GAF), although the improvement was sig-
nificantly greater in the olanzapine group. Response rate
at 6-month follow-up was also significantly greater in the
olanzapine group. The percentage of patients with an im-
provement of at least 1 point on the CGI-S scale at the
6-month follow-up was significantly greater in the olanza-
pine group than in the control group (73.5% and 64%, re-
spectively; p = .001). A small percentage of similar size in
both groups had a slight worsening of the global clinical
impression (2.9% and 2.8%, respectively; NS).

DISCUSSION

The EFESO study is the largest prospective observa-
tional study conducted with atypical antipsychotics of
which we are aware. Nevertheless, it reflects the difficul-
ties and limitations inherent in large observational studies:
(1) selection bias secondary to lack of randomization; (2)
additional problems in establishing unequivocal causal re-
lationship, due to a heterogenous control group and fre-
quent use of concomitant medication; (3) difficulty in keep-
ing strict control of the study due to the size of the study
and the number of participants, as shown by the inclusion
of a few patients who did not meet study criteria and lack
of complete information; (4) majority of dropouts due to
unknown reasons; and (5) probable underreporting of ad-
verse events compared with clinical trials. Acknowledging
these limitations, we report the overall results of the study,
including all patients to give an unbiased picture of what
happened in the study and to be consistent with the primary
objective, which was to evaluate the safety of olanzapine
compared with other routine clinical treatments.

Table 5. Treatment-Emergent Adverse Events That Were Reported With a Significantly Different Rate
in the Olanzapine Group Compared With Risperidone and Haloperidol Subgroups, Classified and Coded
According to the COSTARTa Dictionary

Olanzapine Risperidone Olanzapine Haloperidol Olanzapine
(N = 2128) (N = 417) vs Risperidone (N = 112) vs Haloperidol

Event N % N % χ2 p N % χ2 p

All patients
Akathisia 59 2.8 30 7.2 20.200 .001 19 17.0 63.761 .001
Dystonia 24 1.1 9 2.2 4 3.6 5.147 .048
Extrapyramidal syndrome 6 0.3 3 0.7 4 3.6 25.905 .001
Hypertonia 73 3.4 35 8.4 21.134 .001 29 25.9 123.521 .001
Hypokinesia 104 4.9 36 8.6 9.412 .002 30 26.8 90.720 .001
Hypotension 4 0.2 1 0.2 2 1.8 10.168 .033
Somnolence 96 4.5 7 1.7 7.204 .007 5 4.5
Tremor 140 6.6 47 11.3 11.275 .001 29 25.9 56.900 .001
Weight gain 146 6.9 8 1.9 14.982 .001 1 0.9 6.180 .013

Men (N = 1349) (N = 274) (N = 68)
Abnormal ejaculation 0 2 0.73 9.859 .028 0
Impotence 0 2 0.73 9.859 .028 0

Women (N = 769) (N = 142) (N = 44)
Amenorrhea 5 0.65 5 3.52 9.100 .011 0

aCOSTART= Coding Symbols for Thesaurus of Adverse Reaction Terms.16
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A secondary objective was to evaluate the ef-
fectiveness of olanzapine compared with other
routine clinical treatments. The study has the ad-
vantage of including a control group, in contrast
to other observational studies with antipsy-
chotics published recently.19,20 The number of
patients included in this study is particularly
noteworthy, since it makes this particular study
the largest prospective observational analysis
with antipsychotic drugs of which we are aware.
The retention rate for our study has also been
very high (approximately 75%) in comparison
with controlled clinical trials. For instance,
57.6% of patients treated with olanzapine and
47.3% of patients treated with risperidone com-
pleted a 6-month follow-up in the study by Tran
et al.11 Most of the dropouts were due to lack of
follow-up, with the true reason for patient with-
drawal unknown, probably reflecting well the
normal situation during treatment of patients
with schizophrenia by clinical psychiatrists.
More patients were included in the olanzapine
group than had been planned (72% versus 67%
of the total sample). This is probably due to the fact that
olanzapine had been available on the Spanish market for
less than a year when the study was carried out; therefore,
there were more situations in which the replacement of
previous treatments by olanzapine was indicated rather
than the replacement of other antipsychotic drugs. A sig-
nificantly greater percentage of patients were included in
the olanzapine group than in the control group due to the
lack of efficacy or intolerance of earlier treatments,
whereas a larger percentage was included in the control
group due to noncompliance or the start of antipsychotic
therapy. There were 7 patients included by error, as 6 re-
ceived treatment with clozapine and 1 with lorazepam
without antipsychotic treatment. These patients have been
included in the analysis.

In general, most patients started antipsychotic therapy
because of ineffectiveness or poor tolerance of previous
treatments. The percentage of patients entering the study
in the olanzapine group for such reasons was, however,
greater than in the control group, whereas the situation was
reversed in the case of patients newly starting treatment.
Despite this, the samples were very similar in both groups.

The mean dose of olanzapine is similar to the 13.2
mg/day mean dose in a controlled clinical trial where the
dose could be flexibly varied between 5 and 20 mg/day.10

The mean dose of risperidone is consistent with the doses
used in the registration clinical trials, 6 mg/day21,22 and
4 to 8 mg/day,23 and somewhat lower than that used in
another prospective naturalistic study, 6.1 mg/day in
Canada.19

A large proportion of patients from both the olanzapine
and control groups received concomitant treatment with

antipsychotics, benzodiazepines, anticholinergics, or
other drugs. Therefore, it is difficult to attribute unequivo-
cally to olanzapine or to other specific drugs the safety
and effectiveness results. Nevertheless, we estimate that
the value of these data is that they reflect the routine clini-
cal practice where antipsychotics are frequently used in
combination.

Adverse Events
The low incidence of patient withdrawals due to ad-

verse events in the course of this study is noteworthy, al-
though it is probably true that some of the patients who
were lost to follow-up discontinued because of adverse
events. The safety profile collected from the patients
treated with olanzapine is consistent with the profile
shown in the registration clinical trials and included in the
product’s package insert. There have been no unexpected
safety problems of clinical relevance.

The only adverse events included in the European
Summary of Product Characteristics (SPC) with a fre-
quency exceeding 10% of that recorded in the registration
trials with olanzapine were somnolence and weight gain
(Zyprexa, European SPC), and these same adverse events
were the only ones noted in the present study with a sig-
nificantly greater incidence than in the control group. The
absolute level of incidence is lower than that recorded in
the registration trials (somnolence 4.5% and weight gain
6.9%). This difference could be related to the closer
follow-up to which patients are subjected in clinical trials,
but we feel, however, that the incidence in the present
study may more closely approximate the incidence of
clinically significant cases of both events. It is of interest

Table 6. Mean Change in the Clinical Global Impressions-Severity
(CGI-S) and Global Assessment of Functioning (GAF) Scales at
Endpoint by Treatment Group (last observation carried forward)
and Treatment Response at 6-Month Follow-Up

Difference
Control p Olanzapine-

Measure Olanzapine Group Statistic Value Control Group

CGI-S
N 1998 768 ANOVA
Decrease,

mean (SD) 1.19 (1.15) 1.02 (1.12) F = 11.84 < .001 D = 0.17
95% CI 1.14 to 1.24 0.94 to 1.1 0.076 to 0.264

GAF
N 1983 766 ANOVA
Increase,

mean (SD) 18.34 (18.18) 16.13 (16.44) F = 8.56 .004 D = 2.21
95% CI 17.5 to 19.1 15.0 to 17.3 0.737 to 3.683

Response rate
at 6 monthsa

N 1794 706
Number of

responders 669 211 χ2 = 12.24 < .001 D = 7.4%
% 37.3 29.9 3.3% to 11.4%b

aResponse to treatment was defined a priori as a decrease in the CGI-S score of at
least 2 points, plus an endpoint CGI-S of 4 points or less.
b95% CI.

340



© Copyright 2000 Physicians Postgraduate Press, Inc.

One personal copy may be printed

342 J Clin Psychiatry 61:5, May 2000

Gómez et al.

that the incidence of somnolence in the olanzapine group
was the same as in the subgroup of patients treated with
haloperidol.

The present study is noteworthy for the lack of any re-
ports of agranulocytosis in the olanzapine group. The in-
cidence of alterations in hepatic enzymes with olanzapine
could not be evaluated in this study because there was no
systematic determination in all patients. Nonetheless,
there have been no cases of jaundice or clinical hepatic
disease in connection with olanzapine in this study. Alter-
ations in hepatic function tests are frequent with conven-
tional antipsychotic drugs according to the literature,24 but
there have been no reported cases in the present study.
The incidence of seizures with olanzapine was 0.1% and
not significantly different from the control group in this
study. The reported incidence of seizures in the literature
with conventional antipsychotic drugs is less than 1%,
whereas it is approximately 5% with clozapine and is
dose-dependent.24

The incidence of extrapyramidal symptoms was low in
the olanzapine group, and if we take into account that the
concomitant use of other antipsychotic drugs was allowed,
we might think that the incidence with olanzapine mono-
therapy would have been even lower. This low incidence
confirms the results of controlled clinical trials in which
olanzapine has been shown to have a lower incidence of
extrapyramidal symptoms in comparison with haloperi-
dol10 and risperidone.11 The present study confirms this
lower incidence of extrapyramidal symptoms in routine
clinical practice as well as the lower level of anticholiner-
gic use in olanzapine-treated patients. In the comparison
of EPS incidence, it is important to take into account the
comparability of the dosage administered. In the present
study, patients received the doses that their doctors con-
sidered to be optimal in terms of the efficacy/tolerability
ratio. In 2 observational studies with risperidone in 439 pa-
tients20 and in 330 patients,19 the incidence of EPS is not
reported; rather, they merely report the mean changes in
the EPS assessment scales, thus making it difficult to draw
comparisons with our study. In the article by Tran et al.,11

the incidence of reported EPS is calculated in a clinical
trial. The incidence of an extrapyramidal symptom was
significantly greater with risperidone than with olanzapine
(31.1% versus 18.6%), as was the incidence of dystonia
(6% versus 1.7%) and parkinsonism (18.6% versus 9.9%).
The incidence of EPS in our study is less than that reported
by Tran et al.11 This may be attributable to the differences
between a clinical trial with frequent visits, where any ap-
pearance of EPS can probably be detected, and those aris-
ing in an observational study with assessments more
spread out. On the other hand, it must be remembered that
the mean doses used for both risperidone and olanzapine
were greater in the study by Tran et al.11

The incidence of anticholinergic effects (dry mouth,
constipation, diplopia, urinary retention, difficulties in

concentration, and confusion) was lower than 1% in all
groups, and there were no significant differences between
the patients treated in the olanzapine group and the con-
trol group or the subgroups treated with risperidone and
haloperidol. This confirms that olanzapine, despite having
a high in vitro affinity with muscarinic receptors, presents
in vivo a slight/moderate anticholinergic activity.6

Summary
The improvement shown by the olanzapine group

on the CGI-S and GAF scores, along with the treatment-
retention rate, confirms the effectiveness of olanzapine in
the treatment of schizophrenia in clinical practice. Never-
theless, it is risky to draw conclusions on the differences
in clinical improvement (CGI-S and GAF) between the
olanzapine group and the control group, since the present
study was not designed for the evaluation of efficacy. Al-
though the olanzapine group and the control group were
not significantly different at baseline in the variables ana-
lyzed, we may not rule out that the groups were different
in other relevant variables which we have not checked.
There may also have been differences in how patients were
assessed or treated throughout the study, given the un-
blinded nature of the study. However, the results are con-
sistent with the results from a controlled clinical trial that
included flexible dosing of olanzapine and haloperidol.10

There is an interesting question as to whether the small
yet significant differences in clinical improvement in fa-
vor of olanzapine might be due to the contribution of the
negative symptoms on the CGI-S and GAF scores. It is
also necessary to take into account the impact of EPS: a
high percentage of patients treated with antipsychotic
drugs suffer from dysphoria (related to extrapyramidal
symptoms), particularly akathisia.25 The lower incidence
of akathisia with olanzapine in comparison with haloperi-
dol and risperidone may have contributed to the differ-
ences in the global clinical assessment detected in the
present study. The potential overlap between negative
symptoms of schizophrenia and hypokinesia may have
also contributed to the slightly better global outcome in
the olanzapine group. In summary, the greater overall
clinical improvement in the olanzapine group compared
with the control group may reflect a real, though small,
difference in effectiveness or the consequences of differ-
ent EPS rates or a confounding factor not well controlled
in an observational study.

In conclusion, the present study confirms that olanza-
pine is an effective and well-tolerated treatment in an
unselected population of patients with schizophrenia. The
safety profile is consistent with the product’s data sheet.

Drug names: chlorpromazine (Thorazine and others), clozapine (Cloza-
ril and others), haloperidol (Haldol and others), lorazepam (Ativan and
others), olanzapine (Zyprexa), perphenazine (Trilafon and others), pi-
mozide (Orap), risperidone (Risperdal), thioridazine (Mellaril and oth-
ers), trifluoperazine (Stelazine).
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