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Review of recent clinical studies with olanzapine

GARY D. TOLLEFSON and AMY J. KUNTZ

Olanzapine isa novel antipsychotic agent

displaying a unique and pleotrophic

pharmacology, which distinguishes it from

other existing treatments. Clinical

investigations employing olanzapine have

demonstrated a number ofpotential

therapeutic advantages in reference not

only to placebo but also to contemporary

drug standards in the management of

psychosis.This paper reviews data on the

pharmacokinetics, efficacy and safety of

olanzapine, its benefits for quality of life,

and economic aspects to assistclinicians in

determining where they can usefully

employ it.
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PHARMACOKINETIC
STUDIES

Olanzapine is well absorbed following oral
administration without any effect of food.
Peak plasma concentrations are achieved
within five hours of dosing, which is advan
tageous in a drug prescribed for acute behav
ioural control. Because the mean plasma
half-life of the parent compound is 31 hours
(range: 21-54 hours), once-daily dosing is re
commended, which should contribute to bet
ter compliance than with drugs given more
frequently. There is a linear relationship
between a dose and the resultant plasma
concentration, which should simplify dosage
titration if required during treatment. Clear
ance is not significantly affected by age, gen
der, or race, which permits standard dosing
in these respective subsets. Unlike current
antipsychotic agents, all of which carry a risk
for drug-drug interactions, olanzapine has a
weak affinity for any of the principal hepatic
cytochromes, and this in turn predicts a low
risk for pharmacokinetic drug interactions.
Indeed, in vivo drug interaction studies
demonstrate no influence of olanzapine on
drugs metabolised through the cytochrome
P450 systems, including imipramine, diaze
pam, theophylline, warfarin, and selective
serotonin reuptake inhibitors. However, co
administration of fluvoxamine, which po
tently inhibits cytochrome lA2, may lead to
a small increase in steady-state plasma levels
of olanzapine. Co-administration of carba
mazepine and olanzapine resulted in a mod
est increase in olanzapine clearance, due to
hepatic enzyme induction by carbamazepine.

Considering all of the variables, includ
ing race, age, gender and drug interactions,
within schizophrenia there typically appears
to be little reason to deviate from the recom
mended starting dose of 10 mg daily.

IMAGING STUDIES

Building on single-dose in vitro and ex vitro
receptor binding studies, Pilowsky and

coworkers compared the dopamine recep
tor affinity of olanzapine with that of cloza
pine, haloperidol, and risperidone, using
single photon emission computed tomogra
phy (SPECT), in clinically responsive pa
tients with schizophrenia who had been
on drug therapy for six weeks (Pilowsky
et al, 1996). Both olanzapine and clozapine
demonstrated low D2 striatal receptor affin
ity, while haloperidol and risperidone re
sponders exhibited significantly greater D2

occupancy. Based on these observations,
the investigators concluded that the higher
degree of striatal binding exhibited by both
haloperidol and risperidone would predict
a higher clinical risk for associated extra
pyramidal events than either clozapine or
olanzapine, within those clinically effective
dosages.

CLINICAL STUDIES

Olanzapine v. haloperidol and/or
placebo

Four pivotal clinical studies of olanzapaine
were conducted in patients with schizo
phrenia and related conditions. The first
study compared olanzapine (10 and 1 mg)
with placebo (Beasley et al, 1996a); the
second compared olanzapine (5, 10, or
15 ±2.5 mg) with haloperidol (10-20 mg)
and placebo (Beasley et al, 1996b; Tollef
son & Sanger, 1997); the third compared
olanzapine (5, 10, 15, or 20 mg) with halo
peridol (5, 10, 15, or 20 mg) and olanza
pine (1 mg) (Beasley et al, 1997a); and the
fourth, a 17-nation dose-ranging trial invol
ving almost 2000 patients, compared olan
zapine (range: 5-20 mg) with haloperidol
(range: 5-20 mg) (Tollefson et al, 1997b).
Prophylactic anticholinergic agents were
not permitted in any of the studies but
could be administered if a patient devel
oped extrapyramidal side-effects (EPS).

Efficacy

In studies 1 and 2, olanzapine (~10 mg)
was significantly better than placebo in
treating general psychopathology, as mea
sured by the Brief Psychiatric Rating Scale
(BPRS; Woerner et al, 1988). Numerical
differences suggesting the increased efficacy
of olanzapine at 5, 10, 15, or 20 mg com
pared with 1 mg of olanzapine were ob
served in study 3. When drug effects on
positive symptoms were assessed, both
olanzapine and haloperidol were statisti
cally found to be superior to placebo. Olan
zapine was comparable to haloperidol in
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integrating into society and a higher risk of
suicide. Patients in study 4 were evaluated
prospectively for depressive signs and
symptoms with the Montgomery-Asberg
Depression Rating Scale (MADRS) (Tollef
son et al, 1997c). Across the entire study
population, there was a statistically signifi
cant baseline to end-point improvement in
MADRS total score favouring olanzapine
over haloperidol. Superior treatment effects
were evident on each of the 10 individual
MADRS items. About 55% of the study pa
tients had a baseline MADRS score ~ 16,
which was defined a priori as at least
moderate depression. In this more severely
depressed group, the improvement in
MADRS total score was again significantly
greater among those treated with olanza
pine. Furthermore, among all patients,
including those who were at least moder
ately depressed, a 50% or greater improve
ment from baseline MADRS score occurred
significantly more often among those who
were treated with olanzapine (Fig. 2).
When path analysis was again used to iso
late the relative contributions to positive
symptom improvement, negative symptom
improvement, and EPS, more than half
(57%) of the greater improvement in de
pressive symptoms and signs observed with
olanzapine relative to haloperidol appeared
to be the result of a direct antidepressant
effect. This effect alone was statistically sig
nificant, favouring olanzapine over halo
peridol. It has already been suggested in the
literature (Harrow et al, 1994) that neuro
leptic drugs may actually induce dysphoria,
and indeed, a significantly greater number
of haloperidol-treated patients experienced
a 50% or greater worsening of mood
(MADRS total score) from baseline. As a
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Fig. 3 Olanzapine v. placebo. Time for which psychopathological symptoms were maintained at a sufficiently

low level to avoid the need for hospitalisation (Beasley, 1997b). (Reproduced by kind permission of Physicians

Postgraduate Press.)

Comorbid mood symptoms
Secondary depression, which is common in
schizophrenia, is predictive of a poorer
prognosis, including greater difficulty re-

482 179 468 171

At least moderate Mild or
depression minimal

(MADRS ~ 16) baseline
P = 0.008 depression

Fig. 2 Montgomery-Asberg Depression Rating

Scale acute response rate.

probably represents a direct treatment ef
fect on primary negative features. The dif
ferences in direct effects were statistically
significant for both comparisons and fa
voured olanzapine. In contrast, the limited
benefit of haloperidol regarding negative
symptoms resulted almost exclusively from
improvement in positive symptoms when
compared with placebo. This secondary im
pact on negative symptoms was actually
adversely offset by an increase in haloperi
dol-associated EPS.

It is particularly noteworthy that olan
zapine was significantly more effective
against negative symptoms than the active
comparator haloperidol, and that 84% of
this treatment advantage, which was a sta
tistically significant difference, resulted
from a direct negative-symptom effect.

Fig. 1 Negative symptom scales - studies 1-4,
acute phase mean change (%), lOCF (Beasley

etal, 1997b). *P~O.OIO v. placebo; tP~O.050 v.

haloperidol: lOCF, last observation carried forward;

S, study; PANSS,Positive and Negative Syndrome

Scale; SANS, Scale for the Assessment of Negative

Symptoms. (Reproduced by kind permission of

Physicians Postgraduate Press.)

Negative symptoms
Novel antipsychotic agents should exhibit a
broad spectrum of efficacy, including effec
tiveness against the negative symptoms. In
the olanzapine trials, negative symptoms
were evaluated by the Positive and Nega
tive Syndrome Scale (PANSS; Kay et al,
1986) in studies 1, 3, and 4 and by the Scale
for the Assessment of Negative Symptoms
of schizophrenia (SANS; Andreasen, 1982)
in study 2. Figure 1 summarises the nega
tive symptom change from baseline to
end-point within each study. Statistically
significant differences were observed fa
vouring olanzapine (10 mg) over placebo
in study 1, olanzapine (15 ±2.5 mg) over
both placebo and haloperidol (10-20 mg)
in study 2, and olanzapine (5-20 mg) over
haloperidol (5-20 mg) in study 4. A trend
favouring olanzapine (5-20 mg) over halo
peridol (5-20 mg) was also seen in study 3,
but the differences did not reach statistical
significance.

In study 2, three fixed doses of olanza
pine (5, 10, or 15 ±2.5 mg) were compared
with both placebo and haloperidol (10
20 mg) (Beasley et al, 1996b; Tollefson &
Sanger, 1997). Use of statistical analysis
of covariance (path analysis) permitted iso
lation of the relative contributions to nega
tive symptom improvement on the SANS by
indirect or secondary factors (i.e. positive
symptoms, depressive symptoms, EPS).
The remaining advantage of olanzapine re
lative to placebo (> 50%) and haloperidol
(> 80%) in treating negative symptoms
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studies 2 and 3 and in study 4 tended
(P<10) to be superior to haloperidol on
positive symptoms.
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of studies 2, 3, and 4 demonstrated that
olanzapine (5-20 mg) was also statistically
significantly more effective than the con
ventional drug, haloperidol (5-20 mg), in
maintaining acute clinical response (Fig. 5).

Adverse events
The occurrence of adverse events in the pla
cebo-controlled trials was comparable for
the two treatments, illustrating the overall
tolerability of olanzapine. Overall, fewer
olanzapine-treated patients discontinued
treatment due to adverse events than
placebo-treated patients (Beasley et aI,
1996a,b). Olanzapine-treated patients ex
perienced significantly more somnolence,
dizziness, weight gain, and akathisia, while
placebo-treated patients exhibited more
frequent paranoid reaction, anorexia, flu
syndrome, delusions, and weight loss.
Interestingly, none of the traditional anti
cholinergic events were seen significantly
more often with olanzapine than with
placebo.

In active-controlled trials, fewer olanza
pine-treated patients discontinued treat
ment due to adverse events than did
haloperidol-treated patients. Rates of dis
continuation because of adverse events, in
cluding akathisia, anxiety, sleep disorder,
and extrapyramidal syndrome, were statis
tically significantly greater in haloperidol
treated patients than in olanzapine-treated
patients.

80.3%
P=0.034
72.0%

P=0.018

350

350

300

300

250

250

200

200

150

150

100

100

Time maintaining response (days)

50

Time maintaining response (days)

50

e-e Olanzapine 5-20 mg (n =45)
0-0 Olanzapine 1 mg (n=14)

e-e Olanzapine (n=527)
0-0 Haloperidol (n=180)

Q)
100(/)

c
0
a. 90(/)

~
en 80c
'e

70.n;
C.n;

60E
';/!.

50°Q)
>
~ 40
"S
E

30:::Jo 0

Q)
100(/)

c
0
a. 90(/)

~
en 80c·2

70.n;
C.n;

60E
';/!.
° 50Q)
>
~ 40
"S
E

30::J
0 0

Fig. 4 Olanzapine: 5-20 mg v. I mg.Time for which psychopathological symptoms were maintained at a

sufficiently low level to avoid the need for hospitalisation (Beasleyetal, 1997b). (Reproduced by kind permission

of Physicians Postgraduate Press.)

Fig. 5 Olanzapine v. haloperidol. Time for which psychopathological symptoms were maintained at a

sufficiently low level to avoid the need for hospitalisation (Beasleyetal, 1997b). (Reproduced by kind permission

of Physicians Postgraduate Press.)

significant. Therapeutic doses of olanzapine
(5-20 mg) were also found to be signifi
cantly more effective than a 1 mg dose of
olanzapine in maintaining clinical response
in the study 3 extension (Fig. 4). It was
especially noteworthy that a meta-analysis

Extrapyramidal side-effects
In the two placebo-controlled pivotal clini
cal studies (studies 1 and 2), patients
randomised to placebo showed baseline
to-end-point improvement in EPS as mea
sured by the Simpson-Angus scale.
Interestingly, all four pivotal studies
showed improvements in EPS from baseline
among patients treated with olanzapine.
Analysis of the multiple, fixed-dose arms
(studies 2 and 3) did not reveal a dose-de
pendent increase in EPS events. In contrast,
in the three pivotal studies that included
haloperidol (studies 2, 3, and 4), patients
treated with this conventional agent
showed an expected baseline-to-end-point
worsening in EPS, despite significantly
greater use of anticholinergic therapy than
in the olanzapine cohort. Furthermore, the
differences in the categorical emergence of
EPS between olanzapine and haloperidol
were statistically significant (Fig. 6). Simi
lar acute results were observed for akathisia
ratings as measured by the Barnes Akathisia

2.72.3
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Fig. 6 Acute extrapyramidal side-effects: Simp

son-Angus Scale mean change (LOCF). *P~0.050 v.

haloperidol; tP~O.OOI v. haloperidol; LOCF, last

observation carried forward (Nemeroff, 1997).

(Reproduced by kind permission of Physicians

Postgraduate Press.)

further proof that the advantages of olan
zapine were not due to deterioration in
mood associated with haloperidol, we
eliminated all patients who experienced a
treatment-associated mood worsening of
50% or more. When this data set was re
analysed, the improvement in MADRS score
still favoured treatment with olanzapine.

Maintenance therapy
Olanzapine has been shown to be an effec
tive long-term maintenance option in
schizophrenia in three long-term double
blind responder trials. Over the course of
one year (study 2), 71.4% of olanzapine
treated patients v. 30.1 % of placebo-trea
ted patients maintained their clinical re
sponse and did not need to return to a
psychiatric hospital (Fig. 3) (DelIva et al,
1997). This difference was statistically
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Fig. 9 A comparison of acute response rates in

first- and multi-episode schizophrenic patients

(~40% improvement on BPRSfrom baseline).

tp ~ 0.003 olanzapine v. haloperidol.

even more suitable candidates for such
treatments. In study 4, a subset of first
episode patients (59 treated with olanza
pine and 24 with haloperidol) was
compared in post hoc analysis. Within this
subset, a significantly higher percentage
(65%) of the first-episode cohort treated
with olanzapine responded to therapy, as
defined by at least a 40% improvement in
the BPRS, than those treated with haloper
idol (30%). Moreover, this 65% response
rate among first-episode olanzapine pa
tients exceeded the 45% rate among multi
ple-episode responders to olanzapine. In
contrast, the response rate to haloperidol
(approximately 1/3) was nearly identical
in both the first- and multi-episode groups
(Fig. 9). There were also significantly fewer
discontinuations because of adverse events
with olanzapine than with haloperidol
among first-episode patients. The EPS
advantage of olanzapine relative to

Scale (Barnes, 1989). During the double
blind maintenance portions of studies 2, 3
and 4, olanzapine was also associated with
a significantly lower incidence of new
treatment-associated tardive dyskinesia as
measured by the Abnormal Involuntary
Movement Scale (Tollefson et al, 1997a).

Quality of life and health economic
benefit
Aside from safety and efficacy issues, the
quality of life associated with an anti
psychotic medication and the economic dif
ferences between agents are increasingly
important considerations. In the three pivo
tal studies that included haloperidol (stu
dies 2, 3, and 4), the overall improvement
in patients' quality of life during the one
year treatment period was significantly
greater with olanzapine, as measured by
the Heinrich Carpenter Scale (Heinrichs et
al, 1984). Prior to entry, the distribution
of gainfully employed patients was compar
able between the two study groups. How
ever, by the end of both the acute and
continuation phases, a significantly greater
number of olanzapine-treated patients were
reintegrated into the work force (Fig. 7).
While the pharmaceutical cost of olanza
pine exceeds that of haloperidol, the total
direct cost of illness, including both in
patient and out-patient medical expenses,
was significantly lower among patients
treated with olanzapine. The net savings
per olanzapine-treated patient over the
one-year study period was US$2174.

no change from baseline to end-point for
haloperidol. In contrast, the olanzapine co
hort showed a significant improvement at
end-point.

Prolactin data
Novel antipsychotic agents appear to have
relatively low D2 receptor affinity, includ
ing the tuberoinfundibular system, which
would predict a lessened impact on the se
cretion of prolactin. In study 2, male sub
jects (to control for menstrually-related
variance) were evaluated for the differential
effect of treatment on plasma prolactin. As
expected, placebo was not found to be asso
ciated with a significant increase in prolac
tin, whereas haloperidol was associated
with an acute and sustained prolactin eleva
tion that was still evident after six weeks of
treatment. While olanzapine produced a
modest elevation of serum prolactin, that
appeared to be dose-dependent at week 2,
by week 4 and through week 6, prolactin
levels with all three olanzapine dosages (5,
10, or 15 mg) were comparable to placebo
and significantly less than haloperidol
(Fig. 8). No dose-dependent effect was evi
dent at end-point. Thus, olanzapine ap
peared to have only a transient effect on
serum prolactin.

First-episode patients
Newer agents are often initially reserved for
patients who have been refractory to con
ventional therapy. However, people newly
diagnosed as having schizophrenia may be
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Suicidality
Across the four pivotal studies, there were
fewer suicide attempts among patients treat
ed with olanzapine than among those treat
ed with either placebo or haloperidol. In
the large comparative study of olanzapine
v. haloperidol, analysis of MADRS item
10 ('suicidal ideation') showed essentially
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Fig. 7 Percentage of patients engaged in work

(full-time and part-time).

Fig. 8 Treatment-emergent categorical increases in prolactin (males). *P~0.05 v. placebo; **p< 0.001 v.
placebo; tP~0.05 v. haloperidol; ttp<O.OOI v. haloperidol: Olz, olanzapine; Hal, haloperidol.
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Fig. 10 Acute baseline to end-point MADRStotal score improvement among schizoaffective patients;

*p~ 0.01: LOCF, last observation carried forward (Glazer, 1997). (Reproduced by kind permission of Physicians

Postgraduate Press.)

haloperidol was even more evident than
that seen for the multi-episode group.

Olanzapine v. risperidone
The final results from a large multi-centre
study comparing olanzapine with risperi-

Olanzapine in clozapine-resistant
patients
Patients with schizophrenia who were unre
sponsive to, and/or intolerant of, clozapine
recently participated in an open-label trial
of olanzapine (5-25 mg daily) for 18 weeks
(Tollefson, 1997c). About 90% of the pa
tients had become resistant to clozapine
and about 17% had experienced adverse
events, including leucopenia or frank agra
nulocytosis' which necessitated discontinu
ation of clozapine. After six weeks on
olanzapine, approximately one-third of
the sample achieved a decrease of 20% on
their PANSS total score. About half of the
sample achieved at least some clinical im
provement on their Clinical Global Impres
sion and Patient Global Impression scales
(Guy, 1976). Approximately 10% were
rated much improved. With respect to
EPS, the highest EPS score at any time
during the open-label period was still lower
than the EPS rating at baseline. Among
patients with clozapine-related leucopenia
or agranulocytosis, no haematological
cross-reactivity was observed while on
olanzapine.

among risperidone-treated patients, despite
the fact that anticholinergic agents were
used significantly more often by this group.
Similarly, persistent elevation of serum pro
lactin was evident at 28 weeks with risper
idone but not with olanzapine. Sexual
dysfunction was also a significantly more
common adverse event among risperidone
patients (both male and female). Both treat
ments were associated with weight gain;
however, weight gain was somewhat higher
among olanzapine-treated patients.

o Olanzapine

• Haloperidol

-1.86

-8.11

Depressive type

done were recently reported (Tran et aI,
1997). An eight-week acute treatment
phase was followed by a 20-week continu
ation phase. Dosing with olanzapine began
at 15 mg daily and ranged from 10 to
20 mg daily, while dosing with risperidone
started at 2 mg daily and ranged from 4 to
12 mg daily. After six months of treatment,
the percentage of patients with improve
ment of at least 40% on the PANSS was
significantly higher with olanzapine than
with risperidone.

Furthermore, 87.9% of olanzapine
treated responders maintained their symp
tomatic improvement (~20% PANSS) dur
ing the maintenance phase, compared to
67.7% of risperidone-treated responders,
a difference that was statistically significant
in favour of olanzapine (Fig. 11). Signifi
cantly greater improvement in patients'
negative symptoms scores (SANS) charac
terised olanzapine. The categorical inci
dence of EPS was significantly greater

-6.93*

Bipolar type
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Patients with schizoaffective
disorder
In study 4 comparing olanzapine with halo
peridol, a sample of 288 schizoaffective
patients were evaluated post hoc. (The sam
ple included both bipolar and depressive
types.) Improvement, defined by change in
either the MADRS total score (Fig. 10) or
BPRS total score, was significantly greater
for those treated with olanzapine than for
those treated with haloperidol. In addition
to greater improvement in depressive symp
toms (MADRS), those treated with olanza
pine also showed greater improvement on a
subset of mania-related items (BPRS).

Days

Fig. II Maintenance of response to treatment of acute condition with olanzapine and risperidone. (Response

defined as ~ 20% improvement on PANSSat week 8; relapse defined as ~ 20% deterioration on PANSSplus ~ 3

deterioration on CGI after 8 weeks (Tran etal, 1997).) (Reproduced by kind permission of Williams & Wilkins.)

Throughout a series of controlled clinical
trials in over 3600 patients, the novel anti
psychotic agent olanzapine has demon
strated a broad range of efficacy (for
positive, negative, and depressive symp
toms), improved response and maintenance
rates, and a safety profile comparable to
placebo and superior to that of standard
therapeutic drugs. Furthermore, olanzapine
has been shown to improve the quality of
life significantly, enhance employment ca
pacity' and reduce the overall direct costs
of illness. Taken together, these data pro
vide a strong impetus to consider novel
therapeutics, such as olanzapine, as the

CONCLUSIONS
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first-line choice for treatment of schizo
phrenia at any point in the life course of
the disease.
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