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Objective: Up to 40% of patients with schizophrenic psychoses have symptoms that are resistant to monotherapy with antipsychotic
drugs. In consequence, combinations of drugs are often used, especially based on the antipsychotic agents clozapine and olanzapine
because of their broad receptor-interaction profile. The aim of this review was to provide a critical overview of the published results of
olanzapine augmentation. Methods: A systematic database search was performed of MEDLINE and BIOSIS (Ovid), looking for publica-
tions on augmented therapeutic approaches involving olanzapine. The search terms used were “augmentation,” “combination,” “schizo-
phrenia,” ”olanzapine,” and the names of other antipsychotic drugs and non-antipsychotic agents, including brand names, spanning publica-
tions from 1966 until the end of December 2004. Results: Of 14 reports dealing with 8 different antipsychotic augmentation strategies (83
patients), only 1 trial, of sulpiride–olanzapine therapy, was performed in a randomized manner. Based on clinical observation, a signifi-
cant number of the treatments led to favourable results. In contrast to adjuvant therapy with antipsychotic drugs, augmentation of olanza-
pine with glycine, antidepressants or mood stabilizers was evaluated in well-designed clinical trials (8 publications, 989 patients), with
distinct improvements of positive and/or negative symptoms reported. Conclusions: The combination of olanzapine with antidopaminer-
gic atypical antipsychotic agents seems to follow a neurobiological rationale. The augmentation trials with non-antipsychotic agents, for
example, mood stabilizers, were successful and showed that randomized and placebo-controlled trials are feasible. Therefore, system-
atic evaluations of antipsychotic agents as adjuvant therapy are possible as well as necessary to determine the benefits and risks of any
new treatment strategy.

Objectif : Jusqu’à 40 % des malades atteints de psychoses schizophréniques présentent des symptômes qui résistent à la monothérapie
aux antipsychotiques. Par conséquent, on administre souvent des combinaisons de médicaments, basées particulièrement sur les
agents antipsychotiques clozapine et olanzapine, en raison de leur large profil récepteur-interaction. L’objet de cet examen consistait à
présenter une vue d’ensemble critique des résultats publiés de l’augmentation de l’olanzapine. Méthodes : Une recherche systématique
a été effectuée dans les bases de données MEDLINE et BIOSIS (Ovid) pour trouver des publications sur les approches thérapeutiques
à posologie augmentée comportant de l’olanzapine. Les termes de recherche utilisés étaient « augmentation », « combination », « schi-
zophrenia », « olanzapine » et le nom d’autres agents antipsychotiques et non antipsychotiques, comprenant des noms de marque, cou-
vrant des publications de 1966 jusqu’à la fin de décembre 2004. Résultats : Sur 14 rapports traitant de 8 différentes stratégies d’aug-
mentation d’antipsychotiques (83 patients), un seul essai portant sur la thérapie à la sulpiride–olanzapine a été effectué de façon
randomisée. Selon l’observation clinique, un nombre significatif des traitements ont produit des résultats favorables. Contrairement à la
thérapie auxiliaire aux antipsychotiques, l’augmentation d’olanzapine avec de la glycine, des antidépresseurs ou des régulateurs de
l’humeur a été évaluée dans le cadre d’essais cliniques bien conçus (8 publications, 989 patients), et faisait état d’améliorations nettes
des symptômes positifs et(ou) négatifs signalés. Conclusions : La combinaison d’olanzapine avec des antipsychotiques atypiques anti-
dopaminergiques semble répondre à une logique neurobiologique. Les essais d’augmentation avec des agents non antipsychotiques,
par exemple, des régulateurs de l’humeur, ont produit des résultats favorables et montré que des essais randomisés et contrôlés sont
réalisables. Par conséquent, des évaluations systématiques des agents antipsychotiques comme thérapie auxiliaire sont possibles et
même nécessaires pour déterminer les avantages et les risques de toute nouvelle stratégie de traitement.
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Introduction

Antipsychotic substances markedly improve therapy and
prognosis for patients with schizophrenic psychoses,1 which
before the advent of these compounds were considered to be
severe and devastating psychiatric disorders. However, a large
number of the so-called typical antipsychotic agents can cause
severe extrapyramidal motoric symptoms and other side ef-
fects.2 Moreover, up to 40% of patients with psychotic symp-
toms do not respond to conventional antipsychotic therapy.3

Clozapine, representing a second generation of so-called atypi-
cal antipsychotic drugs, has shown positive effects in cases of
formerly treatment-resistant psychoses.4,5 However, its use is
limited because of major side effects including potentially
lethal agranulocytosis.6,7 Within the heterogeneous group of
atypical antipsychotics, the thienobenzodiazepine derivative
olanzapine has a receptor profile that is quite similar to that of
clozapine, as indicated by having a greater affinity for seroton-
ergic 5-HT2A receptors than for dopaminergic D2 receptors.8,9

The positive and negative symptoms of schizophrenic psy-
choses usually respond well to this drug.10,11 In contrast to
clozapine, olanzapine does not induce major agranulocytosis
but may, in a significant number of cases, lead to bothersome
side effects including significant weight gain, sedation, anti-
cholinergic effects and transient increases of liver enzymes.12

Faced with a partial response to antipsychotic monother-
apy or because of side effects that might interfere with a pa-
tient’s compliance, clinicians often use a combination of sev-
eral drugs.13,14 In particular, clozapine has been used in
various combined treatment settings, as recently reviewed.15,16

Evidence for superior efficacy and tolerability exists for the
combinations of clozapine with sulpiride,17 amisulpride18,19

and risperidone.20,21 Nevertheless, the widespread clinical
practice of augmentation strategies stands in contrast to the
scarce evidence derived in most cases from open-labelled,
retrospective studies.22,23 In particular, a recent investigation
compared cohorts treated with antipsychotic monotherapy or
polytherapy that had, initially, not displayed differences in
diagnosis, age and severity of illness scores.24 The authors re-
ported higher cumulative doses, more side effects and a
longer treatment period in the polytherapy group.

Because of positive clinical experiences regarding the combi-
nation of amisulpride and olanzapine,25 I embarked on this re-
view with the goal of systematically evaluating reports of com-
binations of olanzapine with other psychotropic substances.

Methods

A systematic database search was performed of MEDLINE
and BIOSIS (Ovid) using the search terms “augmentation,”
“combination,” “schizophrenia,” ”olanzapine,” and the
names of the other substances listed in Table 126–37 and Table
2,38–45 including brand names, spanning publications from
1966 until the end of December 2004. 

Results

This literature search resulted in 14 reports on the combined

use of olanzapine and other antipsychotic substances. In ad-
dition, 8 reports on augmentation strategies that did not in-
volve antipsychotic agents were retrieved. Among the publi-
cations on antipsychotic augmentation (Table 1), only 1
randomized trial was performed, regarding the combination
of olanzapine and sulpiride.35 Two studies had an open
prospective design,32,34 with the remaining majority character-
ized as case reports or retrospective chart reviews. The treat-
ments of a total of 83 patients diagnosed with psychotic dis-
orders such as schizophrenia or schizoaffective disorder,
mostly based on the criteria of the Diagnostic and Statistical
Manual of Mental Disorders, fourth edition (DSM-IV), are doc-
umented (haloperidol n = 40, fluphenazine n = 1, pimozide
n = 1, clozapine n = 3, risperidone n = 6, sulpiride n = 23,
amisulpride n = 8, and aripiprazole n = 1). The treatment du-
ration and monitoring varied significantly, ranging from a
few days to 2 years. The daily dose of olanzapine ranged
from 7.5 mg to 30 mg, with an average of 22.2 mg/d, calcu-
lated by averaging all reported doses by the combined total
sample sizes. Therapeutic effects were evaluated by applying
psychometric scales such as the Brief Psychiatric Rating scale
(BPRS) or the Positive and Negative Syndrome scale
(PANSS). However, in some cases, only clinical observations
were performed to evaluate the outcome. In contrast to most
of the studies, which reported favourable treatment results,
the randomized trial using sulpiride35 failed to achieve a sig-
nificant amelioration of psychotic symptoms; the affective
state, however, improved. In addition, several case reports
documented important side effects such as neutropenia27 and
malignant neuroleptic syndrome as a consequence of using
haloperidol as an adjuvant treatment.26 However, improve-
ments in pre-existing side effects were reported.25 Interest-
ingly, none of these publications evaluated the economic con-
sequences of combined pharmacotherapy.

Because of unsatisfactory treatment responses to olanza-
pine, a number of non-antipsychotic substances were used as
alternative add-ons (Table 2). Four of these investigations
were designed as double-blind, placebo-controlled tri-
als,39,40,42,43 1 as a retrospective case series44 and the remaining 3
as open prospective trials. Altogether 989 patients were eval-
uated. Most of these patients were enrolled in augmentation
studies with divalproex and valproic acid; a much smaller
number were enrolled in augmentation studies with topira-
mate, lamotrigine, glycine, reboxetine or fluvoxamine. The
monitoring period ranged from 4 weeks to 12 months, and
the daily dose of olanzapine ranged from 7.3 mg to 43.3 mg,
with an average of 10.8 mg/d, calculated by averaging all re-
ported doses by the combined total sample sizes. Treatment
response was assessed using psychometric scales such as
BPRS, the Scale for the Assessment of Negative Symptoms
(SANS) and PANSS, but never exclusively based on clinical
impressions. In contrast to antipsychotic augmentations, only
limited improvement on psychotic symptoms was achieved
with the non-antipsychotic substances, for example, by ad-
dressing the hostility item of the PANSS rating scale. In addi-
tion, side effects of this combined therapy were absent or of
minor importance. The economic consequences of this type
of polypharmacy were not evaluated.
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Table 1: Published reports (n = 14) describing the combined use of olanzapine and another antipsychotic agent

Dose, mg/dAntipsychotic
agent
used with
olanzapine Reference

Study
design Diagnosis

Period of
monitoring

No. of
patients

Indication for
combined
therapy Olanzapine

Other
agent

Effects as
evaluated by
psychometric

scales Side effects

Haloperidol Mujica
and
Weiden26

CR Schizophrenia 3 mo 1 PS 10 23 — Malignant
neuroleptic
syndrome

Haloperidol Abdullah
et al27

CR Schizophrenia 8 d 1 PS, hostility 20 10 Not reported Neutropenia

Haloperidol McCue
et al13

RetrCR Schizophrenia
(DSM-IV)

? 38 Not reported ? ? Not reported —

Fluphenazine Tofler
and
Ahmed28

CR Bipolar disorder
with psychotic

features

? 1 PS,
impulsivity

30 20 Not reported Malignant
neuroleptic
syndrome

Pimozide Takhar29 CR Disorganized
schizophrenia

(DSM-IV)

24 mo 1 Treatment
resistance

20 3 BPRS
improved by

40%

—

Clozapine Gupta
et al30

CR Schizophrenia,
schizoaffective

disorder
(DSM-IV)

24 wk 2 Treatment
resistance

15 600 and
250

BPRS
improved by

35%

—

Clozapine Rhoads31 CR Schizoaffective
disorder

18 mo 1 Treatment
resistance,
side effects

10 100 Improved PS —

Risperidone Lerner
et al32

OPrT Schizophrenia,
schizoaffective

disorder
(DSM-IV)

? 5 Treatment
resistance to
monotherapy

10–15 1–5 BPRS
improved by
25%–38%

—

Risperidone Seger
and
Lamberti33

CR Schizophrenia,
obsessive–
compulsive

disorder
(DSM-IV)

4 mo 1 Treatment
resistance

7.5 6 Improvement of
schizophrenia
+ obsessive–
compulsive

disorder

Priapism

Sulpiride Raskin
et al34

OPrT Schizophrenia
(DSM-IV)

10 wk 6 Treatment
resistance

27 377 BPRS
improved by

37.25%,
PANSS by

32.67%

—

Sulpiride Kotler
et al35

RandT Schizophrenia
(DSM-IV)

8 wk 17 Treatment
resistance,

PANSS ≥ 100

22.2 600 HAM-D
improved

significantly,
but no changes

in PANSS,
HAM-A

SAS, BAS
unchanged

Amisulpride Pedrosa
Gil et al36

CR Schizophrenia,
multisystemic

myotonic
myopathy

3 mo 1 PS 10 200 Complete
remission

Increase of
CK to

1867 U/L

Amisulpride Zink
et al25

RetrCR Schizophrenia
(ICD-10,
DSM-IV)

Several
wk

7 PS, NS,
EPMS

21.4
(reduced
by 21%*)

485.7
(reduced
by 26%*)

Improvement of
PS and NS,

GAF increase
by 29%, CGI

from 5.9 to 3.6

Weight gain:
6.2 kg

Aripiprazole Duggal37 CR Schizophrenia 5 mo 1 NS 20 15 PANSS
improved by

50% (PS), 69%
(NS), 45% GP

—

Note: BAS = Barnes Akathisia scale; BPRS = Brief Psychiatric Rating scale; CGI = Clinical Global Impression scale (severity of illness); CK = creatine kinase; CR = case report; DSM-
IV = Diagnostic and Statistical Manual of Mental Disorders, fourth edition; EPMS = extrapyramidal motoric symptoms; GAF = Global Assessment of Functioning scale; GP = global
psychpathology; HAM-A = Hamilton Rating Scale for Anxiety; HAM-D = Hamilton Rating Scale for Depression;  ICD-10 = International Statistical Classification of Diseases and Related
Health Problems; NS = negative symptoms; OPrT = open prospective trial; PANSS = Positive and Negative Syndrome Scale; PS = positive symptoms; RandT = randomized trial;
RetrCR = retrospective chart review; SAS = Simpson–Angus scale.
*Compared with monotherapy.



Discussion

The combination of olanzapine with other psychotropic sub-
stances is a therapeutic strategy that is used quite often in
cases of treatment-resistant schizophrenic psychoses. How-

ever, because of the limited findings on augmentations with
antipsychotic agents, further clinical trials are necessary to
evaluate the risks and benefits.

The atypical antipsychotic substance olanzapine has been
in common use in the therapy of psychiatric disorders other
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Table 2: Published reports (n = 8) describing the combined use of olanzapine and a non-antipsychotic agent

Dose, mg/dNon-
antipsychotic
agent used
with
olanzapine Reference

Study
design Diagnosis

Period of
monitoring

No. of
patients

Indication for
combined
therapy Olanzapine

Other
agent

Effects as
evaluated by
psychometric

scales Side effects

Fluvoxamine Hiemke
et al38

OT Schizophrenia 8 wk 8 Research
with regard to
metabolism

10–20 100 SANS
improved by

≥ 20% in 5 of 7
cases

Serum
olanzapine

concentration
increased by
12%–112%.
No other side

effects

Reboxetine Poyurovsky
et al39

DbPlacT Schizophrenia
(DSM-IV)

6 wk 26 Weight gain 10 4 Antidepressive
effect in the
treatment

group (HAM-D)

Significantly
less weight
gain in the
treatment

group

Glycine Heresco-
Levy et al40

DbPlacT Schizophrenia
(DSM-IV)

6 wk 12 Treatment
resistance

14.3
(SD 6.2)

800
mg/kg/d

Improved NS
(improved PS)

Upper
gastrointestinal

discomfort

Lamotrigine Dursun
and
Deakin41

OT Schizophrenia
(DSM-IV)

24 wk 3 Treatment
resistance

(BPRS ≥ 30)

43.3
(SD 5.8)

100–300 No significant
change of

BPRS

No side effects

Topiramate Dursun
and
Deakin41

OT Schizophrenia
(DSM-IV)

24 wk 3 Treatment
resistance

(BPRS ≥ 30)

33.3
(SD 5.7)

225–300 No significant
change of

BPRS

No side effects

Divalproex Casey
et al42

DbPlacT Schizophrenia
(DSM-IV)

4 wk 131 Acute
exacerbation

(PANSS
≥ 60)

15 2364 Superiority of
combined
therapy

(PANSS,
BPRS)

Side effects not
different

Divalproex Citrome
et al43

DbPlacT Schizophrenia
(DSM-IV)

4 wk 249* Acute
exacerbation

(PANSS
≥ 60)

15 2363 Hostility item
(PANSS) in
combination
improved.†

Frequency of
lorazepam use

not different

Abnormal liver
function,
asthma,

hyperglycemia,
rash

Valproate Cramer
and
Sernyak44

RetrCR Chronic
psychotic
disorder
assumed

270 d 547 Insufficient
response

7.3
(SD 3.6)

411.6 Significantly
longer

treatment
persistence‡ in
combination as
compared with

olanzapine
monotherapy

(127 d v. 159 d)

Not reported

Valproate Litrell
et al45

OT Schizophrenia
(DSM-IV)

12 mo 10 Treatment
resistance

19
(SD 6.6)

750–
2000

(serum
level

50–100
µg/mL)

Reduced
hostility

(PANSS) in
combination

Weight gain

Note: BPRS = Brief Psychiatric Rating scale; DbPlacT = double-blind, placebo-controlled trial; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, fourth edition; HAM-D =
Hamilton Rating Scale for Depression; NS = negative symptoms; OT = open trial; PANSS = Positive and Negative Syndrome scale; PS = positive symptoms; RetrCR = retrospective
chart review; SANS = Scale for the Assessment of Negative Symptoms; SD = standard deviation.
*Subgroups: olanzapine + placebo (n = 65), olanzapine + divalproex (n = 66), risperidone + placebo (n = 60), risperidone + divalproex (n = 58). In total, 166 completers including
cohorts treated with risperidone.
†As assessed at days 3 and 7, not significant at days 5,10,14,21 and 28.
‡Kaplan–Meier curve.
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than schizophrenia and, more specifically, combinations with
olanzapine were reported with the serotonin reuptake in-
hibitor (SSRI) fluoxetine in the treatment of borderline per-
sonality disorder,46 with topiramate for bipolar disorder,47

with fluoxetine for obsessive–compulsive disorder48,49 and
again with the same SSRI for depression.50–53 The latter combi-
nation was additionally investigated in biological models at a
molecular level.54–57

Olanzapine combinations have been prescribed to patients
with treatment-resistant schizophrenic psychoses, and they
are the focus of this review. Usually, treatment-resistant psy-
choses prompt the clinician to either switch to another
monotherapy or add onto the pre-existing strategy in order
to augment the pharmacological profile. In this context, it
may be important to note that a recent survey detected insuf-
ficient treatment responses of positive symptoms as the main
reason for applying an augmented antipsychotic therapy.58

As an alternative, switching to clozapine monotherapy
would be wise, because this substance is known to be effec-
tive in formerly treatment-resistant psychoses,4,5 and more so
than olanzapine.59 If clinicians prefer augmentation strategies
with olanzapine, which is a substance with complex pharma-
codynamic and pharmacokinetic interactions due to metabo-
lism via the cytochrome P450 system,60,61 the importance of
therapeutic drug monitoring has to be emphasized.62,63

A significant number of substances have been used in com-
bination with olanzapine, mirroring the increased incidence
of these approaches. This fact is underscored by an investiga-
tion in the United States where McCue et al counted not even
1 antipsychotic combination in a representative cohort of 454
patients in 1995. This is in contrast to 93 combinations used
among 583 patients in 2001.13 Although 38 patients were
treated in that sample with haloperidol and olanzapine, a
solid evaluation of this specific combination was not possible
because of the lack of pharmacological and clinical data.
Therefore, the main clinical question remains to be answered:
What benefit may be expected from these treatments in the
light of risks such as malignant neuroleptic syndromes26,28 and
neutropenia27 in combination therapy with haloperidol or
fluphenazine or priapism in augmentation with risperi-
done?33

Even the efficacy of this strategy regarding treatment-
resistant positive symptoms has to be questioned: the only
randomized trial, dealing with sulpiride augmentation, failed
to achieve significant improvements on the PANSS scale.35 In
contrast to this negative result, favourable experiences have
been reported after augmentation with sulpiride,34 the closely
related D2/D3-antagonistic benzamide amisulpride,25 ari-
piprazole37 or risperidone.32 One might be tempted to formu-
late the hypothesis that an additional antidopaminergic re-
ceptor interaction increases the benefits of an
olanzapine-based therapy. Yet another hypothesis should be
tested in the future, namely, augmentation with sulpiride35 or
aripiprazole37 has resulted in improvements of negative
symptoms and of depressed mood: Is it therefore possible to
include an additional antidepressive component as part of
therapy using antidopaminergic augmentation?

Antipsychotic augmentation ought to be compared with

non-antipsychotic drugs as adjuvant therapy to olanzapine.
The indication for these latter studies did not significantly
differ from those for the studies of augmentation with an-
tipsychotic agents. Only 10.8 mg of olanzapine were used in
these studies, which is half of the dose applied in antipsy-
chotic augmentations. In these latter studies, 989 patients
were evaluated after augmentation with fluvoxamine, rebox-
etine, glycine, lamotrigine, topiramate, divalproex and val-
proic acid, that is, about 10 times the number of patients as
compared with the antipsychotic augmentations. Moreover,
these investigations followed a design of double-blind,
placebo-controlled trials or at least open prospective studies
and assessed the target effects with established psychometric
scales. With the exception of lamotrigine and topiramate aug-
mentation,41 significant improvements of negative (fluvoxa-
mine, glycine) and positive (divalproex, valproic acid) symp-
toms as well as side effects (reboxetine) were achieved.

A further comparison is necessary: the augmentation of
clozapine with atypical antipsychotic substances16 may be
considered an equally difficult topic in clinical research. Nev-
ertheless, several double-blind placebo-controlled trials have
been performed,17,20,21 and reports describing about 1300
treated patients have been published. Furthermore, the phar-
macodynamic consequences of antidopaminergic augmenta-
tion of clozapine have been investigated with the tools of nu-
clear medicine64,65

In conclusion, this review of augmented olanzapine thera-
pies may be of assistance in defining scientific needs but to a
lesser extent in providing suggestions with regard to the clin-
ician’s daily work, although the augmentation with valproic
acid might be considered in reducing symptoms of hostility.
Furthermore, the antidopaminergic augmentations with
sulpiride or amisulpride follow a neurobiological rationale.
However, further well-designed clinical investigations are
necessary in the future. These trials can be performed, as il-
lustrated, with antipsychotic augmentations of clozapine or
non-antipsychotic augmentations of olanzapine. Optimally,
they could lead to an estimation of the risks and benefits of
olanzapine augmentation strategies and a ranking of the vari-
ous alternatives.
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