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Introduction
Treatment-resistant schizophrenia (TRS) affects 
approximately 30% of people with schizophre-
nia1 and is associated with significant functional 
impairment. Clozapine is the gold standard 

treatment for TRS,2–4 reflected in national clini-
cal guidelines.5–11 For some individuals, alterna-
tive treatments are required due to clinical 
contraindications precluding clozapine use, 
including clozapine discontinuation due to 
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Abstract
Background: Treatment-resistant schizophrenia (TRS) affects approximately 30% of people 
with schizophrenia. Clozapine is the gold standard treatment for TRS but is not always 
suitable, with a proportion of individuals intolerant of side effects or unable to engage in 
necessary blood monitoring. Given the profound impact TRS can have on those affected, 
alternative pharmacological approaches to care are needed.
Objectives: To review the literature on the efficacy and tolerability of high-dose olanzapine 
(>20 mg daily) in adults with TRS.
Design: This is a systematic review.
Data Sources and Methods: We searched for eligible trials published prior to April 2022 in 
PubMed/MEDLINE, Scopus and Google Scholar. Ten studies met the inclusion criteria [five 
randomised controlled trials (RCTs), one randomised crossover trial and four open label 
studies]. Data were extracted for predefined primary outcomes (efficacy, tolerability).
Results: Compared with standard treatment, high-dose olanzapine was non-inferior in four 
RCTs, three of which used clozapine as the comparator. Clozapine was superior to high-
dose olanzapine in a double-blind crossover trial. Open-label studies demonstrated tentative 
evidence in support of high-dose olanzapine use. It was better tolerated than clozapine and 
chlorpromazine in two respective RCTs, and was generally well tolerated in open-label 
studies.
Conclusion: This evidence suggests high-dose olanzapine is superior for TRS when compared 
with other commonly used first- and second-generation antipsychotics, including haloperidol 
and risperidone. In comparison with clozapine, the data are encouraging for the use of high-
dose olanzapine where clozapine use is problematic, but larger, better designed trials are 
needed to assess the comparative efficacy of both treatments. There is insufficient evidence to 
consider high-dose olanzapine equivalent to clozapine when clozapine is not contraindicated. 
Overall, high-dose olanzapine was well tolerated, with no serious side effects.

Registration: This systematic review was preregistered with PROSPERO [CRD42022312817].
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adverse events12 or for those who do not wish to 
start clozapine due to concerns regarding side 
effects or the monitoring required.

Olanzapine is an effective medication in non 
refractory schizophrenia. Meta-analyses place it 
as one of the most efficacious antipsychotics com-
pared with first-generation antipsychotics (FGAs) 
and other second-generation antipsychotics 
(SGAs).13,14 In the Clinical Antipsychotic Trials 
of Intervention Effectiveness (CATIE) study, 
olanzapine [final mean dose 23.4 mg (SD = 7.9)] 
was equivalent to clozapine [final mean dose 
332.1 mg (SD = 156.9)] in terms of all cause dis-
continuations [although clozapine showed greater 
reductions in Positive and Negative Syndrome 
Scale (PANSS), total scores and a lower number 
of discontinuations due to lack of efficacy].15 A 
network meta-analysis using both direct and indi-
rect comparisons to create a hierarchy of efficacy 
identified olanzapine to be as effective as clozap-
ine in adult patients with a TRS, schizophreni-
form disorder or schizoaffective disorder,16 
notwithstanding limitations with the included 
studies, with suboptimal mean clozapine dose 
and inclusion of treatment-intolerant patients.17 
Some of these studies were high-dose olanzapine 
trials, which may have contributed to olanzap-
ine’s efficacy. Meta-analysis of the dose–response 
relationships for antipsychotics identified an 
increasing dose–response efficacy curve for olan-
zapine, suggestive that higher than licenced doses 
of olanzapine may be more efficacious.18

Over the past 20 years, a handful of double-blind 
trials and open-label studies have indicated that 
high-dose olanzapine (>20 mg daily) may be an 
effective therapy in TRS.19,20 However, the use of 
high-dose olanzapine for this purpose is not well 
recognised in the wider clinical community. A meta-
analysis of randomised controlled trials (RCTs; 
n = 7) of olanzapine (both standard and high dose) 
compared with clozapine in TRS identified greater 
reductions in PANSS positive and negative symp-
tom scores for clozapine compared with olanzapine 
but with no significant differences in PANSS total 
symptom scale scores and time to discontinuation 
between those treated with olanzapine and those 
treated with clozapine.21 This review suggested sim-
ilar effects on total psychotic symptoms in TRS 
between high-dose olanzapine and clozapine. 
However, not all of the included RCTs specified 
cases with TRS defined by inadequate response to 
at least two antipsychotics and some included treat-
ment-intolerant patients. It is acknowledged that a 

lack of uniformity in the definition of treatment 
resistance across studies can make the interpreta-
tion of meta-analyses difficult.22

The aim of this systematic review was to investi-
gate the clinical effects and tolerability of high-
dose olanzapine compared with other 
antipsychotic drugs in the treatment of TRS.

Methods
The protocol of this systematic review is regis-
tered in PROSPERO [CRD42022312817] and 
its details are available at: http://www.crd.york.
ac.uk/prospero/

The review was conducted in accordance with the 
Meta-analyses of Observational Studies in 
Epidemiology (MOOSE) guidelines23 and 
reported in accordance with the Preferred 
Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) statement.24

Search strategy
Literature search. Inclusion criteria:
The search terms are given in Appendix 1.

1. English language studies.
2. RCTs (including crossover trials) and non-

randomised, non-controlled open-label 
studies evaluating the efficacy and safety of 
high-dose olanzapine for TRS.

3. Adult patients with TRS or related 
disorders.

4. Dose range of olanzapine used was >20 mg 
daily or mean dose was >20 mg/day (high-
dose olanzapine).

5. Duration of medication was at least 2 
weeks.

6. High-dose olanzapine was compared with 
placebo or other antipsychotics or low-dose 
olanzapine (20 mg or less daily).

7. At least 60% of the olanzapine-treated 
study population received high-dose olan-
zapine or the mean olanzapine dose was 
>20 mg daily.

Exclusion criteria:

1. Participants did not meet criteria for TRS.
2. Participants were labelled with TRS, but 

had not received adequate previous antip-
sychotic trials.

3. Unclear outcome results.

https://journals.sagepub.com/home/tpp
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4. Participants were prescribed a combination 
of antipsychotic medications.

5. Meta-analyses and systematic reviews.
6. Case reports.

Data extraction
Two reviewers (LG and JR) independently 
screened all articles against the inclusion criteria. 
Both reviewers then extracted information from 
relevant articles independently. Any discordance 
throughout this process was resolved by arbitra-
tion with a third reviewer (JL).

Results
The study selection process, search results and 
reasons for exclusion are given in Figure 1.

The initial search yielded 227 references. After 
checking titles and abstracts, 55 full texts were 
screened. Citations within each article were 
included as an additional source of references. At 

the end of the screening process, 10 studies were 
identified for inclusion. At the full-text review 
stage, we contacted authors in relation to two 
studies25,26 but they were not in a position to pro-
vide additional information25 or the data received 
did not enable the study to be included in the sys-
tematic review.26

Characteristics of included studies
Tables 1 and 2 display an overview of the 10 
included studies. Dates of publication ranged from 
1998 to 2013. Five studies were conducted in the 
United States, one each in Canada, Japan, China 
and Israel, and a further multinational study 
including participants from 14 countries (Belgium, 
Denmark, Finland, France, Germany, Italy, 
Norway, Portugal, South Africa, Spain, Sweden, 
Switzerland, United Kingdom and Ireland).

The sample size in the 10 studies ranged from 13 
to 180 subjects. All studies investigated the use of 
high-dose olanzapine in patients with TRS. Three 

Figure 1. Flow diagram.

https://journals.sagepub.com/home/tpp
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studies also included patients with treatment-
resistant schizoaffective disorder.29,31,34

The objective of 9 of the 10 studies was to assess 
the efficacy and tolerability of high-dose olanzap-
ine in TRS,27–31,33–36 with the adverse events of 
the last study30 reported elsewhere.37 The tenth 
study, while producing data pertaining to the 
same outcomes, had a different primary objec-
tive,32 preliminarily examining the antipsychotic 
effects of D Serine in TRS, using high-dose olan-
zapine as a comparator.

Regarding study design, five were RCTs,27–29,31,32 
one was a double-blind crossover trial,30 and four 
were prospective open-label studies.33–36 The fol-
low-up period ranged from 8 weeks27,30 to 3 years.28 
Eight studies defined TRS by lack of response to at 
least two prior antipsychotic periods of adequate 
dose and duration,27,28,30–32,34–36 one study defined 
TRS by lack of response to at least one typical 
antipsychotic treatment period of adequate dose 
and duration29 and one study defined TRS by lack 
of response to at least three antipsychotic treat-
ment periods of adequate dose and duration.33

Efficacy
High-dose olanzapine for TRS – randomised con-
trolled trials. An 8 week double-blind RCT27 
included 84 inpatients with TRS in Maryland, 
USA. TRS was defined by two or more trials of 
antipsychotics at daily doses of at least 1000 mg 
chlorpromazine equivalent and of at least 6 weeks 
duration with inadequate response. The subjects 
received either olanzapine at a fixed dose of 25 mg 
(n = 42) or chlorpromazine at a fixed dose of 
1200 mg (n = 42). Fifty-nine patients completed the 
trial [71% of olanzapine-treated patients (n = 30); 
69% of chlorpromazine-treated patients (n = 29)]. 
There was no significant difference in efficacy 
between the two groups (7% met response criteria 
in the olanzapine group and 0% in the chlorproma-
zine group), with both treatments displaying mod-
est within-group symptomatic improvement. The 
most common side effects were drowsiness, dry 
mouth and orthostatic changes, the latter two more 
frequently observed with chlorpromazine. Overall, 
high-dose olanzapine was significantly better toler-
ated than chlorpromazine, with the olanzapine 
group specifically displaying less motor and cardio-
vascular side effects.

A double-blind multicentre RCT28 evaluated the 
non-inferiority of olanzapine compared with 

clozapine in TRS. Participants were recruited 
from 14 countries. TRS was defined by lack of 
response to at least two antipsychotic trials of 
6 weeks duration at a daily dose of at least 500 mg 
chlorpromazine equivalent. Patients received 
olanzapine at doses between 15 and 25 mg/day 
(n = 90; mean daily dose 20.5 mg) or clozapine at 
doses between 200 and 600 mg/day (n = 90; mean 
daily dose 303.6 mg). One hundred and seven 
participants completed the 18-week double-blind 
period. Both groups showed within-group 
improvement with similar treatment responses 
between the groups. Olanzapine proved non-infe-
rior to clozapine with no statistically significant 
difference in efficacy found between the two 
treatments. Regarding clozapine dosing, plasma 
concentrations were not included, and separate 
data pertaining to sex or smoking status, potential 
influencers of antipsychotic metabolism, were not 
reported. Furthermore, a mean clozapine dose of 
304 mg/day is unlikely to reach therapeutic con-
centration range. Fewer olanzapine-treated indi-
viduals discontinued treatment due to adverse 
events. Dry mouth was the only side effect that 
was reported statistically significantly more often 
among olanzapine-treated patients.

A double-blind RCT compared high-dose olan-
zapine with clozapine in patients with TRS or 
schizoaffective disorder.31 TRS was conserva-
tively defined by having failed to respond to at 
least three 6-week trials of antipsychotics at doses 
over 1000 mg chlorpromazine equivalent daily. 
Forty outpatients were recruited, 24 of whom 
completed the study (olanzapine n = 14; clozapine 
n = 10). Dosing was flexible, between 25 and 
45 mg of olanzapine (mean daily dose 33.6 mg) or 
between 300 and 900 mg of clozapine (mean daily 
dose 564 mg). At 8 weeks, 18% of the olanzapine 
group and 7% of the clozapine group met criteria 
for treatment response, increasing to 50% of the 
olanzapine group and 60% of the clozapine group 
at 6 months, by which point a robust improve-
ment in psychopathology was seen in both groups. 
There was no statistically significant difference in 
efficacy between the two treatments, with the 
exception of the global assessment of function 
scale score, which favoured clozapine. There was 
no statistically significant difference in trial com-
pletion between the groups (clozapine = 48%; 
olanzapine = 74%). While this study had a small 
sample size, the sample size was of sufficient 
power as determined by power analysis conducted 
by the study authors. Both groups displayed low 
rates of extrapyramidal side effects (EPSEs). 
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Treatment with high-dose olanzapine was associ-
ated with a significantly higher mean weight gain 
of 15.9 lb, compared with a mean increase of 
3.5 lb on clozapine.

In a double-blind RCT, the efficacy and safety of 
three SGAs (clozapine, olanzapine and risperi-
done) were compared with one another and with 
the FGA haloperidol.29 Patients had a diagnosis 
of schizophrenia or schizoaffective disorder and 
were classified as treatment resistant through the 
following criteria: (1) persistent positive symp-
toms after at least six contiguous weeks of treat-
ment, presently or documented in the past, with 
one or more typical antipsychotics at doses 
⩾ 600 mg daily in chlorpromazine equivalents; 
and (2) a poor level of functioning over the past 
2 years. This 14-week trial involved 157 inpa-
tients who were randomly assigned to treatment 
with clozapine, olanzapine, risperidone or halop-
eridol. Olanzapine was given at doses up to 40 mg 
daily. In the first 8 weeks of the trial, mean doses 
achieved were 7.9 mg daily for olanzapine and 
401.6 mg for clozapine. In the last 6 weeks, mean 
doses achieved were 30.4 mg daily for olanzapine 
and 526.6 mg for clozapine. The results suggested 
similar efficacy between clozapine and olanzap-
ine, with risperidone and haloperidol less effec-
tive. Furthermore, increased doses of olanzapine 
were associated with additional significant symp-
tomatic improvement; an effect not seen with the 
other antipsychotic medications, including clo-
zapine. However, the recruited sample size may 
not have ensured sufficient power to demonstrate 
differences between four treatment arms. 
Treatments were generally well tolerated, 
although clozapine and olanzapine were associ-
ated with higher weight gain. The average weight 
increase with clozapine was 4.2 kg, and with olan-
zapine was 5.4 kg.

Another RCT in TRS investigated the efficacy of 
D Serine, which works through N methyl D 
aspartate (NMDA) receptor function enhance-
ment, with that of high-dose olanzapine.32 18 
inpatients who met criteria for treatment resist-
ance38 were included in the study. These criteria 
were (1) persistent positive symptoms, that is, 
item score ⩾ 4 on at least two of four positive 
symptom scales on the Brief Psychiatric Rating 
Scale (BPRS) (2) total BPRS score ⩾ 45 on the 
18-item scale and a score of ⩾ 4 on Clinical 
Global Impressions (CGIs) (3) no period of good 
social or occupational functioning within the last 
5 years (4) at least three periods in the preceding 

5 years of treatment with conventional antipsy-
chotics from at least two chemical classes at doses 
⩾ 1000 mg/day of chlorpromazine equivalent for 
6 weeks, each without significant symptom relief, 
and failure to improve by at least 20% in total 
BPRS score. Of note, patients were excluded 
from the study if they were treated with clozapine. 
Participants received a fixed dose of either D 
Serine (monotherapy) 3000 mg (n = 10) or olan-
zapine 30 mg (n = 8) for 10 weeks. Eight patients 
completed the trial (D Serine n = 5; olanzapine 
n = 3) with less symptomatic improvement in the 
D Serine-treated group compared with high-dose 
olanzapine, as measured by PANSS total scores. 
No side effects were noted with D Serine, while 
two patients withdrew from olanzapine treatment 
due to EPSEs and drowsiness.

A double-blind crossover trial compared high-
dose olanzapine with clozapine in 13 in-patients 
with TRS.30 The criteria for treatment resistance 
were as follows: (1) at least two periods of treat-
ment in the preceding 5 years with an antipsy-
chotic drug (from at least two different chemical 
classes, excluding haloperidol), at dosages 
⩾ 1000 mg/day of chlorpromazine equivalents, 
for 6 weeks without significant symptomatic relief; 
(2) no period of good functioning within the past 
5 years; and (3) severity of psychopathology indi-
cated by a total score of 45 or more on the BPRS, 
a CGI severity score of 4 or more, and a score of 
4 or more on at least two of the BPRS psychosis 
items. Of note, patients were not included if they 
had previously failed clozapine treatment. For the 
first 8-week period, participants were assigned to 
olanzapine at a fixed dose of 50 mg (n = 8), or clo-
zapine at a fixed dose of 450 mg (n = 5). For the 
second 8-week period, treatments were switched 
and patients were prescribed the alternative treat-
ment at the same fixed doses. Patients were 
titrated to the fixed dose over the initial 2 weeks. 
Around 30% of clozapine-treated patients had a 
20% or more reduction in BPRS scores compared 
with 0% of olanzapine-treated patients. It was 
found that participants initially treated with clo-
zapine had worsening of symptoms when subse-
quently treated with olanzapine. Similarly, 
improvements were observed in the second 
8 weeks when patients initially treated with olan-
zapine were switched to clozapine, with nearly 
half of these responding to clozapine. Regarding 
attrition rate, the six patients who discontinued 
treatment did so during the olanzapine phases 
(three during the first 8 weeks and three during 
the second 8 weeks), mostly due to clinical 
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deterioration rather than adverse events, while no 
patients dropped out of the study when receiving 
clozapine. Clozapine withdrawal symptoms in the 
study population were not specifically reported. 
In relation to this study, adverse events were doc-
umented elsewhere37 reporting a mean weight 
gain of 3.4 kg for the olanzapine group versus 
1.2 kg for the clozapine group. The olanzapine 
group had less pronounced mean changes in glu-
cose, serum triglyceride and total cholesterol lev-
els compared with the clozapine group (olanzapine 
group = 5% mean increase in triglyceride levels 
[mean increase of 6.6 mg/dL (SD = 33.1)], com-
pared with clozapine group = 92% [mean increase 
of 162.8  mg/dL (SD = 258.1)]; olanzapine 
group = 2% increase in mean total cholesterol 
levels [mean increase of 4.3  mg/dL (SD = 35.6)], 
compared with clozapine group = mg/dL 18% 
[mean increase of 37.6 mg/dL (SD = 41.2)].

High-dose olanzapine for TRS – open-label studies 
(non-randomised, non-controlled). An open-label 
study in Canada assessed high-dose olanzapine in 
patients with TRS, using flexible dosing up to a 
maximum of 40 mg daily.33 A conservative defini-
tion of TRS was used: no significant symptomatic 
improvement after at least three antipsychotic 
treatments, on daily doses of 1000 mg chlorprom-
azine equivalents for at least 6 weeks within the 
preceding 5 years. Sixteen outpatients were 
recruited via consecutive referrals and com-
menced on olanzapine, which was increased 
based on clinical need. All patients completed the 
trial and at the end (mean daily olanzapine dose 
28.1 mg), 50% met criteria for treatment response, 
as defined by a reduction of 20% or more in 
BPRS score. Subjects who received doses above 
20 mg (n = 11) demonstrated slightly greater 
improvement. None of the participants discontin-
ued treatment, suggesting that even at increased 
doses, olanzapine was tolerated reasonably well.

An open-label study in Japan investigated the effi-
cacy and tolerability of high-dose olanzapine 
among inpatients with TRS.36 Thirteen patients 
were administered standard-dose olanzapine for 
the 2-week pretrial phase. No patients achieved a 
significant response in this phase and three 
dropped out, leaving 10 to enter the 24-week trial 
of high-dose olanzapine. Doses were increased to 
a maximum of 40 mg based on individual 
response. Four subjects completed the study with 
only one meeting response criteria (greater than 
40% reduction in PANSS total score). Regarding 
tolerability, no serious side effects were noted. 

There were no significant changes in weight or 
laboratory test results, though mean levels were 
not reported.

Another open-label study enrolled 51 subjects 
with TRS from outpatient clinics in Taiwan.35 
Treatment resistance was defined by previous 
lack of response to at least two different antipsy-
chotics (including clozapine) at daily doses equiv-
alent to 750 mg chlorpromazine during a 
minimum trial of 4 weeks each, as well as evidence 
of impaired social functioning for 2 years. All 
patients were treated with olanzapine at daily 
doses between 10 and 25 mg for 13 weeks. At the 
end, significant improvements were seen in both 
positive and negative symptoms, with 20 of 51 
patients meeting criteria for treatment response. 
Of note, five patients dropped out of the study 
due to worsening psychotic symptoms, and all 
five of these had previously not responded to clo-
zapine. One other patient who was a clozapine 
non-responder completed the study, but did not 
respond to olanzapine treatment. The most com-
mon adverse events were nervousness, insomnia 
and weight gain. The increase in weight was sta-
tistically (though not clinically) significant, with 
mean bodyweight increasing from 63.9 kg to 66 kg 
(3.2%). In general, the medication was well 
tolerated.

A fourth open-label study investigated high-dose 
olanzapine in 43 in-patients with TRS or schiz-
oaffective disorder.34 Treatment resistance was 
defined by (1) at least 6 weeks of continuous 
treatment with one or more antipsychotics (risp-
eridone or clozapine) at dosages of at least 600 mg 
of chlorpromazine equivalents; (2) poor level of 
functioning over the last 2 years; and (3) treat-
ment resistance to risperidone at ⥸ 8 mg daily for 
at least 6 weeks or clozapine at ⥸ 400 mg daily for 
at least 14 weeks (and meeting criteria for ultra-
treatment resistance). During the study, patients 
were treated with olanzapine at doses up to 40 mg 
daily for 14 weeks. In this study, 16.7% of partici-
pants met response criteria. In those receiving 
olanzapine above 20 mg daily, there were signifi-
cant increases in the PANSS Negative factor 
change and the PANSS Positive factor change 
compared with those treated with olanzapine 
20 mg or less (PANSS Negative factor mean 
change on >20 mg olanzapine = 2.0, and on 
⩽20 mg olanzapine = 0.0, and PANSS Positive 
factor mean change on >20 mg olanzapine = 2.0, 
and on ⩽20 mg olanzapine = 0.1). There was no 
significant difference in symptom improvement 
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between people who previously did not respond 
to risperidone and people who previously did not 
respond to clozapine. Regarding side effects, a 
significant yet modest increase in weight gain was 
observed.

Discussion

Therapeutic efficacy of high-dose olanzapine
To our knowledge, this is the first systematic 
review examining the use of high-dose olanzapine 
in adequately defined TRS. Our review included 
10 studies comprising 615 participants in total. 
Our review findings, although insufficient to 
firmly support the use of high-dose olanzapine for 
TRS, suggest that it may be an efficacious treat-
ment alternative when clozapine cannot be used, 
and that olanzapine at higher than recommended 
doses is generally well tolerated.

In the systematic review, four trials compared 
high-dose olanzapine with clozapine.28–31 Three 
of these, conducted as double-blind RCTs, found 
that high-dose olanzapine was equivalent to clo-
zapine.28,29,31 The other, a double-blind crossover 
trial, found that clozapine was superior.30 When 
interpreting these findings, potential flaws in the 
clozapine comparator procedure in some trials 
should be considered. Plasma medication con-
centrations were not reported in these studies, the 
omission of which may impact on making direct 
comparisons between the two treatments. Using 
mean dose as an indicator, it is unlikely that a 
mean clozapine daily dose of 303.6 mg would 
reach the therapeutic range.28 Furthermore, in 
the crossover trial, 2 patients out of 10 who were 
set to have a fixed clozapine daily dose of 450 mg 
had this reduced to 300 mg for clinical reasons.30 
Each phase of this trial was 8 weeks long, and with 
clozapine known to have an increased effect over 
time, this may not be comparing like with like. It 
is possible that the participants who switched 
from clozapine to high-dose olanzapine could 
have experienced withdrawal symptoms, which 
may have had an impact on the perceived efficacy 
of high-dose olanzapine in this group.30 However, 
in a population of clozapine responders, Littrell 
et al.39 previously showed that 90% of those who 
converted from clozapine to olanzapine to avoid 
side effects showed a successful response to olan-
zapine, favouring conversion as a treatment strat-
egy. In the four arm RCT,29 it was reported that 
for clinical reasons, clozapine needed to be 

titrated slower than the other antipsychotics, but 
that this was taken into account in analyses as a 
potential confounding factor. None of these stud-
ies focused on early-episode schizophrenia, with 
an open-label trial in first-episode schizophrenia 
showing that 75% of non-responders to two con-
secutive trials of standard doses of olanzapine and 
risperidone responded to a trial of clozapine as a 
third-line treatment.40

An RCT comparing high-dose olanzapine with 
chlorpromazine demonstrated equivalence 
between the two treatments.27 Of note, in a pro-
spective open-label follow-up study of this RCT, 
27 of the high-dose olanzapine non-responders 
were treated with clozapine. Over an 8-week 
period, 41% of those who had not responded to 
olanzapine responded to the subsequent clozap-
ine trial.41 This important finding demonstrated 
that clozapine is effective in cases resistant to 
high-dose olanzapine and at a similar rate to what 
is expected in TRS. As would be expected, high-
dose olanzapine displayed superior efficacy when 
compared with D Serine, though the primary aim 
of this RCT was to provide a preliminary evalua-
tion of D Serine monotherapy for psychosis.32

Of the four non-randomised, non-controlled 
open-label studies included in our review, three 
demonstrated a positive response to high-dose 
olanzapine,33–35 while one detected no significant 
improvement in symptomatology.36 Two studies 
included patients who may be considered ultra-
treatment resistant, as some of them had previ-
ously not responded to clozapine.34,35 In one of 
these studies, none of the clozapine non-respond-
ers improved with high-dose olanzapine treat-
ment, and the majority of them dropped out of 
the trial due to worsening psychotic symptoms.35 
In the other study, there was no significant differ-
ence in improvement for those who had not 
responded to clozapine before.34 Findings from 
open-label studies provide tentative support for 
high-dose olanzapine as a treatment option wor-
thy of further exploration, but little support for 
effectiveness in clozapine non-responders. In 
contrast to this, a case series by Launer42 showed 
that patients who had not responded to previous 
antipsychotic trials, as well as clozapine, then 
responded to a trial of olanzapine at 40–60 mg/
day, as noted by improved Global Assessment 
Scale and CGIs Scale scores. This case series was 
not included in the systematic review due to 
insufficient available data.
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Dose–response curve
The dose–response curve of olanzapine has been 
studied across broader groups (i.e. treatment-
resistant and non-TRS samples). Recent meta-
analysis has identified that the olanzapine 
dose–response efficacy curve may increase at 
doses beyond the identified 95% effective dose 
(i.e. 15.8 mg for olanzapine).18 In a non-TRS 
population of patients with severe symptoms 
(n = 599), a dose–response relationship was found 
with olanzapine 40 mg daily compared with 20 mg 
and 10 mg daily.43

Building on this, and specifically in a TRS popu-
lation, this systematic review identified four 
RCTs and three open-label studies demonstrat-
ing a therapeutic response to high-dose olanzap-
ine.27–29,31,33–35 indicating potential benefits in 
increasing olanzapine to higher than recom-
mended doses. Regarding the three RCTs that 
demonstrated equivalence between high-dose 
olanzapine and clozapine, the average dose of 
olanzapine in one trial was 20.5 mg,28 the average 
dose in another was 30.4 mg,29 and the dose range 
in the third was 25–45 mg.31 In the RCT where 
clozapine was found to be superior,30 olanzapine 
was administered at a fixed dose of 50 mg; there-
fore, we have not identified a trend across trials 
for dose–response beyond the defined cut-off for 
high-dose olanzapine, which was 20 mg or higher 
daily.

Cognitive function
A feature of our review that merits discussion is 
the secondary outcome measure of cognitive 
function investigated in two studies.31,36 Both 
reported statistically significant improvements in 
cognition with high-dose olanzapine, including in 
working memory and motor speed scores.36 These 
results were supported by previous findings44 
reporting a significant improvement on overall 
neuropsychological test performance and specific 
cognitive tests compared with baseline scores 
after 3 months of olanzapine treatment at doses 
between 20 and 40 mg.

Aggressive behaviour
One patient factor predicting the use of high-dose 
antipsychotics is a history of violence and aggres-
sion.45 The efficacy of high-dose olanzapine for 
patients with schizophrenia or related disorders 
presenting with aggression has been studied, with 

higher doses proving effective for aggressive 
behaviour and in the symptomatic treatment of 
agitation.19

Adverse events
A limiting factor of high-dose olanzapine use is 
concern regarding tolerability. In the 10 studies 
included in this review, olanzapine at higher than 
standard doses was not associated with any seri-
ous or fatal events, and was generally well toler-
ated. Table 3 displays a cumulative prevalence of 
side effects across trials.

The most prevalent side effect with high-dose 
olanzapine was dry mouth (48%), which was 
observed more frequently with high-dose olan-
zapine than with the comparative agent in two of 
the three trials in which it was measured,28,30 side 
effects of the latter trial reported elsewhere.37 The 
next most prevalent side effect was drowsiness 
(44%). Despite this, drowsiness was observed less 
frequently with high-dose olanzapine than with 
the comparative agent in most trials27,28,30,37 and 
was generally manageable.

An overall prevalence of 15% for EPSEs was 
found with high-dose olanzapine. However, in 
the RCTs, there was no statistically significant 
increase in EPSEs associated with high-dose 
olanzapine use.28,30,31,37 An observational case 
series (n = 91) found that EPSEs were identified 
in 27% of inpatients treated with high-dose olan-
zapine (range 45–160 mg daily), though these 
were determined to be mild.46

Given its potential impact on morbidity and mor-
tality, weight gain in response to higher than rec-
ommended doses of olanzapine must be prioritised 
as an indicator of tolerability. In this review, an 
overall prevalence of 18% of patients experienced 
weight gain, although the proportion of patients 
who gained weight was only reported in three 
included studies,28,30,35,37 each demonstrating a 
significant association between high-dose olan-
zapine and increased weight. When compared 
with clozapine in one controlled trial, there was a 
significantly greater mean weight increase with 
high-dose olanzapine compared with clozapine.31 
A significant dose–response relationship between 
weight gain and high-dose olanzapine was 
observed in a non-TRS population.47 An open-
label study supported this association in a TRS 
sample.48 Among studies included in the 
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systematic review, few reported on changes in 
serum glucose or lipid concentrations, perhaps 
one of the most concerning side effects.

In light of the above findings, there remains a 
need to balance efficacy with the propensity for 
undesirable effects such as weight gain with ele-
vated doses.49 However, data from the systematic 
review generally provide tentative evidence for 
good tolerability of high-dose olanzapine, in keep-
ing with findings from case series and other open-
label studies.25,26,50

Ethical considerations
In some countries, high-dose olanzapine is consid-
ered off-label use. Concerns with prescribing medi-
cation off-label include the risk of adverse events 
and possible litigation. Prescribing off-label is not 
uncommon, but we have a duty of care to ensure 
patient safety while doing so. In the case of high-
dose olanzapine, this should involve regular physical 
monitoring, taking into account patient age, comor-
bidities and co-prescribed medication. It should 
involve informing the patient when a medication is 
prescribed for off-label use, thorough discussion of 
risks and benefits and shared decision-making with 
the patient. When prescribing off-label, it is advisa-
ble to continue to base our recommendations on 
evidence-based data in the areas of efficacy, phar-
macokinetics, interactions and tolerability.

Strengths
Strengths of this systematic review were the inclu-
sion of five RCTs and one double-blind crossover 
trial.27–32 To the best of our knowledge, this is the 
first systematic review of high-dose olanzapine in 
TRS to include studies with an adequate defini-
tion of TRS and to provide tolerability data. 
Some, but not all, studies included in our review 
were large scale and of long duration, up to 
3 years, providing efficacy measures beyond acute 
response.27–29,31 Studies that examined olanzap-
ine at a fixed high-dose added strength to our 
overall findings.27,30,32 Two RCTs defined treat-
ment resistance as per the Kane criteria31,32,38 and 
a further three based their definition on the Kane 
criteria, with clearly explained and validated 
alterations.27,29,30 Other outcomes, such as cogni-
tive performance, were an informative addition in 
a number of trials. All information for the system-
atic review was extracted and cross-checked by 
three study authors.

Limitations
The literature in this area is sparse and the meth-
odological designs different, with study heteroge-
neity evident. Due to study heterogeneity, 
particularly pertaining to study designs and statis-
tical techniques, meta-analysis was not feasible. 
However, we were able to provide qualitatively 
important results through a synthesis of findings 
across trials. The review is notable for the small 
sample sizes in some included studies,30,32,33,36 
with combined total n = 60, mean n = 15, and a 
range of 13 to 18 participants for these studies. 
Four of the trials were non-randomised, non-con-
trolled open label, with associated limitations 
including lack of blinding. However, all used a 
strict definition of TRS and provided longitudinal 
results beyond acute response.33–36 Side effects 
were reported across included studies, and com-
pared with efficacy measures, there was less het-
erogeneity, allowing for data synthesis of side 
effect rates to be completed and a prevalence rate 
calculated. This provides a reasonably robust 
understanding of the degree and frequency of 
adverse effects associated with high-dose olanzap-
ine use in RCTs and open-label studies. Indirect 
factors, including the beneficial effect of increased 
patient–doctor interaction in the setting of a clini-
cal study, particularly in unblinded open-label 
studies, should always be taken into account as 
having the potential to bias reported outcomes. 
The potential for investigator bias was reported in 
one of the open-label studies.33

None of the included studies provided data on 
plasma olanzapine concentrations, or when clo-
zapine was the comparator, clozapine concentra-
tions. Furthermore, none of the included studies 
stratified outcomes by moderators of plasma 
olanzapine (or clozapine) concentrations such as 
sex, ethnicity or smoking status. The use of 
plasma concentrations to guide dosing and to 
mitigate side effect burden is a potentially impor-
tant component to high-dose olanzapine treat-
ment. Plasma concentrations would also provide 
a useful indication as to whether optimal clozap-
ine treatment is received, which would be impor-
tant for making accurate comparisons between 
clozapine and potential alternatives. Therapeutic 
drug monitoring should, therefore, be factored 
into future trials.

None of the included studies provided data on 
QTc duration, a dose-dependent side effect of 
olanzapine, with patients on higher doses with 
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putative increased risk of QTc prolongation and 
its associated complications.

None of the included studies assessed quality of 
life or patient/carer perception of high-dose olan-
zapine treatment. This may be accounted for by 
the lack of more recent studies and should be an 
included outcome measure in future RCTs.

Some of the trials were industry sponsored, with 
three RCTs and one open-label study funded by 
pharmaceutical companies.28,29,32,35 The potential 
impact of funding bias must be kept in mind 
when interpreting results across studies. In two of 
the industry-sponsored trials, treatment intoler-
ant cases were not included,28,29 but this was not 
reported in the other two studies.31,35 The poten-
tial impact of the inclusion of treatment intolerant 
patients must be considered, in that a mix of TRS 
and treatment-intolerant cases may provide 
ambiguous outcomes, potentially obscuring the 
increased efficacy of a treatment for TRS. In one 
of the industry-sponsored RCTs, a suboptimal 
mean clozapine dose of 303.6 mg was attained, 
potentially precluding an optimal clozapine 
response at higher therapeutic doses.28

It is also important to note the challenges of 
blinding trials that include clozapine. To achieve 
adequate blinding, weekly monitoring of white 
blood cells was done in all treatment arms.28,29,31 
A potential limitation of this method is that it 
could lead to an underestimation of the accepta-
bility, retention and efficacy of the comparison 
treatments because blood testing for those treat-
ments would not represent clinical reality.51

Notwithstanding the above limitations, our find-
ings suggest that olanzapine, at higher than stand-
ard doses, is a safe and effective treatment 
alternative for TRS where clozapine use is not 
appropriate.

While this study focused on high-dose olanzap-
ine as a treatment alternative to clozapine, for 
future research, it may be beneficial to assess 
the effectiveness and tolerability of other high-
dose antipsychotics in TRS, including those 
that are administered as long-acting injectable 
antipsychotics, such as paliperidone and ari-
piprazole, with some evidence to support their 
use in high doses for the treatment-resistant 
population.52

Conclusion
Our findings provide tentative support for the use 
of high-dose olanzapine in TRS, though the evi-
dence base is modest. Clozapine remains the 
first-line treatment and the comparative studies 
have thus far been limited by lack of clozapine 
optimisation in the protocols. However, olanzap-
ine demonstrates efficacy and tolerability, provid-
ing increased consideration for its use at doses 
above 20 mg/day when clozapine use is contrain-
dicated, is not tolerated or with patient refusal 
prohibiting its use. It remains clear from this 
review that the use of high-dose olanzapine in 
TRS is under researched, with no studies in the 
past 9 years, thus limiting clinical interpretations 
from available evidence. Additional studies inves-
tigating the efficacy of high-dose olanzapine in 
TRS are required to overcome present limitations 
and provide more robust findings. A future RCT 
of high-dose olanzapine compared with clozapine 
would be beneficial, with a larger sample size, 
clearly defined and characterised TRS with clear 
documentation of previous antipsychotics used, 
dose and duration and confirmed adherence. 
Furthermore, a fixed-dose study of standard- and 
high-dose olanzapine in TRS would be recom-
mended to investigate differential dose response 
in TRS. Plasma olanzapine concentrations should 
be measured to correlate measures with efficacy 
and adverse effects. Careful evaluation of cardio-
metabolic adverse effects is required including 
weight gain and it will be important to record 
QTc intervals on electrocardiograms (ECGs). 
Studies with higher dosing such as greater than 
30 mg/day could be considered for dosing strategy 
in future RCTs, though with the need to balance 
potentially improved efficacy with putative dose–
response impact on treatment-emergent adverse 
events.
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Appendix 1

Searches
PubMed. Search: ((Olanzapine AND (high-dose 
OR high dose) AND treatment resistant schizo-
phrenia)) OR (Olanzapine[TI] AND (high*-
dos*[TI] OR high* dos*[TI]))

= 64 results

Scopus. Search: Olanzapine AND (high-dose 
OR high dose) AND (treatment-resistant schizo-
phrenia OR treatment resistant schizophrenia)

= 91 results

Google Scholar. Advanced search: Find articles: 
with all of the words in the title of the article – 
Olanzapine treatment resistant schizophrenia

= About 72 results
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