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Anxiety symptoms and anxiety disorders are frequent in patients with schizophrenia and are associated with greater 
severity of both positive and negative symptoms, cognitive impairment, poorer functioning and quality of life. 
Accumulating evidence suggests that atypical antipsychotics may have a role in treating comorbid anxiety symptoms. 
A systematic review was conducted following Preferred Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) and Cochrane guidelines, selecting randomized control trials (RCTs) that evaluated efficacy of olanzapine 
on anxiety symptoms in patients diagnosed with schizophrenia and included anxiety evaluation scales. We searched 
PubMed and Web of Science databases for articles in English language available until September 2021. We selected 
7 studies (3 with primary data analysis, 4 with secondary data analysis) regarding the use of olanzapine in patients 
with schizophrenia. In fours studies olanzapine was superior to haloperidol in improving anxiety symptoms. Four studies 
compared olanzapine versus risperidone: in two of them risperidone was superior to olanzapine, although one study 
was limited by a relatively small sample size. In the other two there were no significant differences between olanzapine 
and risperidone-treated patients. One study found that olanzapine and clozapine were comparable in terms of efficacy. 
Although olanzapine was superior to haloperidol in treating anxiety, this symptom was a secondary outcome measure 
in most of the considered studies. Future RCTs comparing different antipsychotics and larger sample sizes may allow 
to develop more solid treatment strategies. 
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INTRODUCTION

Schizophrenia is a common, chronic and severe mental 
illness defined by the presence of delusions, hallucina-
tions, and disorganized behavior (positive symptoms); by 
the presence of apathy, avolition, social withdrawal 
(negative symptoms); and by cognitive disorganization 
[1,2]. Further complicating the clinical picture of schizo-
phrenia as well as understanding the boundaries and eti-
ology of this condition is the substantial psychiatric co-
morbidity [3,4]. Anxiety symptoms can occur in up to 
65% of patients with schizophrenia. The prevalence of 

any anxiety disorder (at syndrome level) in this patient 
group is estimated to be up to 38%, with social anxiety 
disorder (SAD) being the most prevalent; followed by gen-
eralized anxiety disorder (GAD), panic disorder, specific 
phobia, agoraphobia [5]. Many studies demonstrated that 
the presence of an anxiety disorder such as SAD or GAD 
was associated with more than 3 times increased odds of 
developing schizophrenia [6]. Anxiety can be a pro-
dromal manifestation of schizophrenia in about 8% of pa-
tients [7] and it may also manifest itself as a symptom dur-
ing an acute psychotic episode [8]. In schizophrenia, 
higher levels of anxiety are associated with greater levels 
of hallucinations, withdrawal, depression, despair, worse 
response to treatment, medical service utilization, cogni-
tive impairment, poorer function, more severe positive 
symptoms, higher suicidal ideation and suicidal behavior 
[9-13]. For these reasons, although treating the anxiety di-
mension may improve the clinical presentation of schizo-
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Table 1. PICOS criteria for study selection

Parameter Inclusion Exclusion

Patients Diagnosis of schizophrenia according to the ICD/DSM criteria, 
any version Age ≥ 18 years

Intervention Olanzapine monotherapy, any dose
Comparator Placebo or other pharmacological treatments
Outcomes Effect on the anxiety-related symptoms (measured by scores 

from clinical scales)
Absence of measurements concerning the anxiety 

dimension
Study design double blind (db) RCT; post hoc analyses of dbRCTs

PICOS, Population, Intervention, Comparison, Outcomes and Study; ICD, International Classfication of Diseases; DSM, Diagnostic and Statistical 
Manual of Mental Disorders; RCT, randomized controlled trial.

phrenia, the body of data provided by research to date is 
still far from allowing evidence-based conclusions [9]. 
There is little evidence for augmentation of antipsychotic 
therapy with antidepressants, anxiolytics [14], L-theanine 
[15], cannabidiol [16] and pregabalin [17] whereas treat-
ment with antipsychotics can both improve and worsen 
comorbid anxiety symptoms [18]. While some efficacy 
differences between typical and atypical antipsychotics 
on specific symptom domains (e.g., negative symptoma-
tology) are observed [19], no study assessed the com-
parative effectiveness of antipsychotics in the treatment of 
the anxiety dimension of schizophrenia and the relation-
ship between their individual receptor profile and the 
clinical effect on this specific sub-domain. Preliminary 
data from an open label study suggests that olanzapine 
monotherapy has a beneficial effect on comorbid anxiety 
symptoms [20] while results from a single blind RCT show 
that olanzapine at dose of 20 mg was superior to olanza-
pine at mean dose of 11 mg in reducing anxiety symptoms 
in acute schizophrenia [21]. The aim of the study is to 
evaluate, through a systematic review of the literature, the 
efficacy of olanzapine compared to placebo or active 
therapy in the anxiety dimension of schizophrenia.

METHODS

We conducted a systematic review of the literature 
available between 1998 and September 2021. PubMed 
and Web of Science (all databases) were searched using 
the following search builder: (olanzapine AND anxiety 
AND schizophrenia). Population, Intervention, Comparison, 
Outcomes and Study (PICOS) design criteria [22] for 
study selection were applied and are reported in Table 1. 
Articles not in English were excluded. A total of 386 (252 
Web of Science, 134 PubMed) items were retrieved from 

the search databases and reference cross-check. Duplicates 
were removed. The remaining studies were independently 
evaluated by 2 reviewers (C.C. and C.A.) and included or 
excluded (9 with reasons [20,21,23-29]) after reaching a 
final consensus (Table 2). Four studies reported post hoc 
analyses on previously collected data. These studies were 
included as they allowed a more comprehensive review 
on the topic (Table 2). Figure 1 reports a Preferred Reporting 
Items for Systematic reviews and Meta-Analyses (PRISMA) 
flowchart regarding information process through the dif-
ferent phases of this review [30]. The risk of bias was as-
sessed using the Cochrane risk of bias tool [31] consider-
ing the following items: random sequence generation, al-
location concealment, blinding of participants, blinding 
of outcome assessment, incomplete outcome data, se-
lective outcome reporting, and other sources of bias as il-
lustrated in Table 3.

RESULTS

We have selected and included studies (3 with primary 
data analysis, 4 with secondary data analysis) on the use 
of olanzapine in patients with schizophrenia (Table 2). 
The most extensive study, a post hoc study of four RCTs 
[32-35], reported that olanzapine at a dosage ranging 
from 1 to 20 mg showed a major response than haloper-
idol (10−20 mg) in reducing anxiety symptoms measured 
with Brief Psychiatric Rating Scale (BPRS) and Positive 
and Negative Syndrome Scale (PANSS) [36]. Three other 
post hoc studies showed a similar results: in a post hoc of 
a multicenter RCT [35] olanzapine at a dose ranging be-
tween 5 and 20 mg was superior to haloperidol (5−20 
mg) in improving anxiety symptoms measured at BPRS 
[37]; the other post hoc study, using data of a multicenter 
RCT [32], demonstrated that olanzapine at a dose ranging 
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Table 2. Descriptive comparison between studies considered

Source Study design Country Sample (n)
Duration 

(wk)
Daily average 

dose (mg)
Change in 

assessment score

Tollefson et al. 
[38], 1998

Post-hoc analysis 
of an RCT 

USA
Canada

OLZ (198)
HAL (69)
PLC (68)

6 OLZ = 2.5−7.5
HAL = 10−20

OLZ 10 mg and 15 mg 
superior to PLC for BPRS, 
HAL no superior to PLC

Davis and Chen 
[36], 2001

Post-hoc analysis 
of an RCT 

USA
Canada

OLZ (1,987)
HAL (809)
PLC (118)

6 OLZ = 1−20
HAL = 5−20

OLZ superior to HAL for 
BPRS and PANSS

Conley and 
Mahmoud [42], 
2001

RCT USA OLZ (189)
RIS (188)

8 OLZ =12
RIS = 5

RIS superior to OLZ for 
PANSS

Jeste et al. [43], 
2004

RCT USA
Israel
Poland
Norway
Netherlands
Austria

OLZ (88)
RIS (87)

8 OLZ = 10
RIS = 2

OLZ no different from RIS 
for PANSS

Lindenmayer 
et al. [40], 2004

Post-hoc analysis 
of an RCT 

USA OLZ (39)
CLZ (40)
RIS (41)
HAL (37)

14 OLZ = 10−40
CLZ = 200−800
RIS = 4−16
HAL = 10−30

OLZ, CLZ, RIS superior to 
HAL for PANSS

Ascher-Svanum 
et al. [37], 2005

Post-hoc analysis 
of an RCT 

International, 
conducted in 
17 countries

OLZ (1,337)
HAL (659)

6 OLZ = 13
HAL= 12

OLZ superior to HAL for 
BPRS

Wang et al. [41], 
2006

RCT USA OLZ (17)
RIS (19)

16−17.7 OLZ = 15
RIS = 5

RIS superior to OLZ for 
PANSS 

RCT, randomized controlled trial; OLZ, olanzapine; HAL, haloperidol; RIS, risperidone; PLC, placebo; BPRS, Brief Psychiatric Rating Scale; PANSS, 
Positive and Negative Syndrome Scale.

Fig. 1. PRISMA flowchart of information through the different phases of the review.
PRISMA, Preferred Reporting Items for Systematic reviews and Meta-Analyses; dbRCTs, double blind randomized controlled trials.
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Table 3. Cochrane’s classification for risk of bias

Source
Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants

Blinding of 
outcome 

assessment

Incomplete 
outcome data

Selective 
outcome 
reporting

Other source 
of bias

Tollefson et al. [38], 1998 Low Low Low Low Low Low Low
Davis and Chen [36], 2001 Low Low Low Low Low Low Low
Conley and Mahmoud 

[42], 2001
Low Low Low Low Low Low Low

Jeste et al. [43], 2004 Low Low Low Low Low Low Low
Lindenmayer et al. [40], 

2004
Low Low Low Low Low Low Low

Ascher-Svanum et al. [37], 
2005

Low Low Low Low Low Low Low

Wang et al. [41], 2006 Low Low Low Low Unclear Unclear High

between 7.5 and 17.5 mg was superior to haloperidol (10−
20 mg) and placebo in improving anxiety symptoms 
measured at BPRS [38]. Finally, Lindenmayer and col-
leagues, in a post hoc study based on data from a multi-
center RCT [39] showed that olanzapine, like risperidone 
and clozapine, was superior to haloperidol in improving 
positive, cognitive, and depression/anxiety PANSS do-
mains [40]. Three RCTs compared olanzapine versus ris-
peridone: in two of them [41,42], risperidone at mean 
dosage of 5 mg achieved a greater improvement than 
olanzapine 12 and 15 mg respectively in anxiety/depres-
sion item of PANSS although in one study the sample size 
was fewer than 50 subjects [41]; in the other one there 
were no significant differences between olanzapine 10 
mg and risperidone 2 mg in reducing anxiety symptoms 
measured with PANSS [43]. 

Reported Adverse Effects
Adverse effects were not systematically evaluated. Two 

studies did not collect the presence of side effects [37,40]. 
Olanzapine was associated with a lower incidence of ex-
trapyramidal symptoms than haloperidol in 2 studies 
[36,38], while mixed results were seen in studies compar-
ing olanzapine and risperidone [42,43]. Akathisia was in-
vestigated in one study, a lower incidence was found in 
the olanzapine group with respect to the haloperidol 
group [36]. Dry mouth was found to be more related to 
olanzapine than risperidone [42].

DISCUSSION

Results from this systematic review reported a higher ef-
ficacy of olanzapine over haloperidol on anxiety dimen-

sion of schizophrenia. In two studies it was inferior to ris-
peridone, while in two others there was no significant 
difference. However, studies comparing olanzapine to 
risperidone are low-powered due to an inadequate sam-
ple size. Instead, 2 of 3 studies comparing olanzapine to 
haloperidol have a sample with more than one thousand 
patients (Table 2). Overall, the side effect profile appears 
better than haloperidol. Except for clozapine, antipsy-
chotics do not show substantial differences in improving 
nuclear symptoms of schizophrenia [44]. However, there 
are differences between the various antipsychotics when 
comparing other psychopathological dimensions, for 
which a different receptor profile determines a different 
clinical effect [45]. Olanzapine, a thienobenzodiazepine 
derivative, is a second generation (atypical) antipsychotic 
agent which has proven efficacy against the positive and 
negative symptoms of schizophrenia. Compared with first 
generation antipsychotics, it has greater affinity for serotonin 
5-HT2A than for dopamine D2 receptors [46]. Olanzapine 
is characterized by antagonism for D2 receptors as well as 
for H1, 5HT-2a, 5HT2c and alpha1 receptors. The antag-
onism of H1, 5HT-2a, 5HT2c, alpha1 and M1 receptors 
could be the pharmacodynamic mechanism underlying 
the anti-anxiety properties of olanzapine [45,47-50] as 
shown in several preclinical models: i) 5HT-2a antagonist 
activity decreases anxiety potentially through 5-HT2A 
downregulation in the frontal cortex and in the hippo-
campus [51]; ii) Dorsal Raphe 5-HT2C antagonist activity 
prevents anxiety-like behavior through attenuation of in-
creased GABAergic activity [52]; iii) H1 antagonistic ac-
tivity reduces anxiety by potentially decreasing adrener-
gic neuron activation and modulation acetylcholine re-
lease [53]; iv) the alpha1 adrenoceptor antagonism at-
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tenuates anxiety-like behavior potentially due to reduc-
tion of excessive norepinephrine activity, in line with the 
noradrenergic theory of anxiety [54,55]; v) the M1 antag-
onism may ameliorate anxiety by blocking postsynaptic 
M1 receptors in the ventromedial prefrontal cortex, in line 
with the cholinergic theory of anxiety [56]. Another possi-
ble hypothesis is linked to the ability to regulate the gluta-
matergic system. It is known that the dysfunction of the 
glutamatergic system is associated with numerous psychi-
atric conditions, including schizophrenia, depression and 
anxiety disorders [57]. Long term administration of olan-
zapine increases allopregnanolone (that can reduce the 
release of glutamate) in the rat cerebral cortex and hippo-
campus [58,59], increases D-aspartate and extracellular 
L-glutamate in the prefrontal cortex of the mouse [60], in-
duces a down-regulation of N-methyl-D-aspartate (NMDA) 
receptors in the caudate and medial and lateral putamen 
(CPu) and an increase in α-amino-3-hydroxy-5-methyl-
isoxazole-4-propionic acid (AMPA) receptors in the same 
areas and a reduction of NMDA receptors in the hippo-
campal regions CA1 and CA3 [61]. On the clinical side, 
the improvement in anxiety symptoms given by olanza-
pine could be mediated either by a direct anxiolytic effect 
or indirectly by its efficacy on nuclear symptoms of 
schizophrenia. Anxiety at the onset of psychosis is central 
to the neuropsychological account of the condition, and 
arousal is implicated in the formation of delusional beliefs 
[62] and could also be a part of the premorbid personality 
of those patients and this in turn could be the result of the 
same neurodevelopmental process that may lie behind 
the emergence of schizophrenia [63]. Interesting, it was 
observed a shared genetic vulnerability for schizophrenia 
and anxiety disorder, consideration supporting the hy-
potheses according to which anxiety can be considered 
(in some degree) an epiphenomenon surging from an un-
derlying psychotic disorder, rather than a true comorbid 
disorder and thus should not be diagnosed and treated 
separately [64]. Nevertheless, it is not clear whether the 
observed superiority is independent of its reduced liability 
to produce akathisia (which may look like anxiety) or its 
intrinsic anxiolytic effect [5,65]. Moreover, psychometric 
tools used to measure anxiety do not make it possible to 
discriminate between anxiety as a primary phenomenon 
and anxiety as secondary response to psychotic symp-
toms [66,67], nor differentiate “Anxiety” from “Angst” 
(German translation of “Anguish”) [68]. Additional studies 

having as primary outcome anxiety dimension and more 
appropriate assessment scales are needed to clarify the 
issue. 

Limitations
This study is not without limitations. First, data on anxi-

ety were a secondary outcome in all studies and were ex-
tracted by different measures (PANSS and BPRS); Second, 
these measures of anxiety do not differentiate between 
primary and secondary anxiety, third, a post hoc study 
[36] shares a portion of the total sample with two other 
post hoc studies [37,38]. In addition, we included only 
studies with a diagnosis of schizophrenia or mixed sam-
ples of patients with schizophrenia and schizoaffective 
disorder. Finally, the antianxiety effect of the other atyp-
ical antipsychotics was not investigated in our review.

CONCLUSIONS

Olanzapine has demonstrated superior efficacy over 
placebo and haloperidol in the included RCTs. There are 
two studies in which it was lower than risperidone while 
in two studies there were no significant differences with 
risperidone. Anxiety was a secondary outcome measure 
in most of the considered studies. Further research involv-
ing comparative effectiveness studies between typical and 
atypical antipsychotics, studies concerning the augmen-
tation of antipsychotics with other non-antipsychotic 
compounds is needed to establish the most effective treat-
ment strategies.
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