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Background: Olanzapine has been found to have antiemetic properties due to its ability to inhibit 
multiple serotonergic, dopaminergic, alpha-1 adrenergic and histamine receptors. In 2016, a meta-analysis 
of 10 randomized controlled trials (RCTs) on olanzapine in the prophylactic setting found olanzapine 
to be more efficacious than other standard antiemetics in the prophylactic setting. However, since the 
review, many clinical trials using olanzapine for chemotherapy-induced nausea and vomiting (CINV) have 
been published—in many cases, contending that further trials would further help elucidate the efficacy of 
olanzapine for CINV given the continued paucity of literature. The primary aim of this study is to conduct 
a secondary, cumulative meta-analysis to assess the impact of the most recent trials on the published effect 
estimate of olanzapine and ultimately determine whether trials published since 2016 have significantly 
changed the summary estimate.
Methods: As reported previously, a literature search was conducted up until 2015, of Ovid Medline, 
Embase and the Cochrane Central Register of Controlled Trials; 10 RCTs with a total of over 1,000 patients 
were included, that compared olanzapine to other antiemetics in the prophylactic setting, which reported 
on at least one of two endpoints—no emesis and no nausea. The Mantel-Haenszel, random-effects analysis 
model was used to compute cumulative risk ratios (RR) and their accompanying 95% confidence intervals 
(CIs).
Results: For the endpoint of emetic control, the cumulative meta-analysis shows that the summary effect 
did not change noticeably with the inclusion of the most recent trials. In the acute phase, the RR shifted from 
1.07 before 2011 to 1.10 after 2015, even after the inclusion of 7 trials. Similar small changes were noted in 
the delayed and overall phases. For the endpoint of nausea control, the cumulative meta-analysis does show 
a significant visual change in summary effect, except for nausea control in the acute phase. In the delayed 
phase, the RR shifts from 1.58 before 2011 to 1.50 after 2015. In the overall phase, the RR shifts from 1.642 
before 2011 to 1.53 after 2015.
Conclusions: Olanzapine’s efficacy for the prophylaxis of CINV has been sufficiently documented, with 
respect to emetic control. There is, however, more limited data supporting its efficacy with respect to nausea 
control.
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Introduction

Chemotherapy-induced nausea and vomiting (CINV) is a 
common and burdensome adverse effect for cancer patients 
receiving chemotherapy treatment (1). Patients frequently 
report a lower quality of life and may present with clinical 
conditions of dehydration, malnutrition and treatment non-
response (2). These debilitating side effects may ultimately 
lead to decreased chemotherapy dose administration and 
poor patient adherence, both compromising management 
for patients on chemotherapy.

Antiemetics have been studied and developed to target 
specific pathways that are postulated to be involved 
in CINV. Neurokinin-1 receptor antagonists such as 
aprepitant, rolapitant and netupitant, are prescribed to 
block substance P, which initiates impulses to the emesis 
center in the medulla (3-5). 5-hydroxytryptamine type 3 (5-
HT3) receptor antagonists such as ondansetron, granisetron 
and palonosetron, are administered to interrupt the pathway 
where serotonin from enterochromaffin cells bind to 5-HT3 
receptors (6,7). 

Over the past decade, olanzapine has been used in the 
antiemetic setting. Originally approved by the Food and 
Drug Administration to treat psychosis, it was speculated 
that olanzapine may be an effective antiemetic due to its 
ability to inhibit multiple serotonergic, dopaminergic, 
alpha-1 adrenergic and histamine receptors (8). A review 
of phase I and II trials by Chow et al. reported good 
efficacy of olanzapine (9). A meta-analysis of phase III 
trials by Chiu et al. in 2016 reported that olanzapine is 
more efficacious than other standard antiemetics in the 
prophylactic setting (10). Since then, international clinical 
guidelines by the American Society of Clinical Oncology 
(ASCO) (11) and National Comprehensive Cancer 
Network (NCCN) (12) have subsequently recommended 
olanzapine to be added as the fourth drug in a standard 
prophylactic CINV regimen, citing these aforementioned 
reviews.

However, since the 2016 review, many clinical trials 
using olanzapine for CINV have been started, completed, 
and published—in many cases, citing the paucity of 
literature at the time as support for initiating their trial 
and the need for further research in this setting (13-15). 

It remains to be seen whether there was indeed a paucity 
of data on the use of olanzapine for the CINV setting in 
2016. Indeed, if there were already sufficient evidence for 
the use of olanzapine in 2016, one would expect the most 
recent clinical trials to have little effect on the summary 
estimate in a meta-analysis; that is to say, the existing 
body of literature would have encompassed such a large 
sample of patients such that the results of additional 
trials would only shift the effect size minimally and 
unremarkably (16).

The primary aim of this study is to conduct a secondary 
cumulative meta-analysis to provide insight into the effect 
of the most recent trials on the published effect estimate 
of olanzapine as an anti-nausea and anti-emesis agent, and 
to determine whether the trials published since 2016 have 
significantly changed the summary estimate. 

Methods

Included studies and data

As specified a priori (Appendix 1), all papers and data 
reporting on olanzapine for the prophylaxis of CINV 
included by Chiu et al. (10) were included in this secondary 
meta-analysis. As reported previously, a literature search 
was conducted up until 2015, of Ovid Medline, Embase 
and the Cochrane Central Register of Controlled Trials; 
10 randomized controlled trials (RCTs) with a total of 
over 1,000 patients (17-26) were included, that compared 
olanzapine to other antiemetics in the prophylactic 
setting, which reported on at least one of two endpoints—
no emesis and no nausea. Two endpoints of emesis and 
nausea were included in this analysis, analyzed separately 
by time of incidence of CINV—acute (0 up to 24 hours 
post-chemotherapy), delayed (beyond 24 up to 120 hours 
post-chemotherapy) and overall phases (0–120 hours post-
chemotherapy). Data was collected in duplicate by two 
authors (LC, RC).

Statistical analysis

The Mantel-Haenszel, random-effects analysis model 
was used to compute cumulative risk ratios (RR) and their 
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accompanying 95% confidence intervals (CIs). All analyses 
were conducted using Comprehensive Meta-Analysis 
(Version 3), by BioStat (AnalystSoft Inc., Alexandria, VA, 
USA). Funnel plots were also generated, to visually assess 
for publication bias. 

We present the following article in accordance with the 
PRISMA reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1462.

Results

Cumulative meta-analysis: emesis and nausea

For the endpoint of emetic control, the cumulative meta-
analysis shows that the summary effect did not change 
noticeably with the inclusion of the most recent trials. In 
the acute phase, the RR shifted from 1.07 before 2011 to 
1.10 after 2015, even after the inclusion of 7 trials. Similar 
small changes were noted in the delayed phase, with the 
RR shifting from 1.23 before 2011 to 1.40 after 2015 
and the overall phase, with RR shifting from 1.22 before 
2011 to 1.53 after 2015. As expected, the CI did narrow 
with the inclusion of the most recent trials in all phases  
(Figure 1).

For the endpoint of nausea control, the cumulative meta-
analysis does show a significant visual change in summary 
effect, except for nausea control in the acute phase. In the 
delayed phase, the RR shifts from 1.58 before 2011 to 1.50 
after 2015. In the overall phase, the RR shifts from 1.642 
before 2011 to 1.53 after 2015. The CI in the acute phase 
is narrow relative to the summary estimates for the delayed 
and overall phases (Figure 2).

Assessment for publication bias

There were no remarkable concerns for publication bias, 
based on visual assessment of the generated funnel plots 
(Figures 3,4).

Rescue of breakthrough CINV

There were only three studies reporting on the efficacy 
of olanzapine in the rescue of breakthrough CINV. 
The summary estimate effect did change over time, and 
olanzapine remains significantly superior to other compared 
interventions (Figure S1). For this analysis, assessment for 
publication bias via funnel plot similarly did not lead to any 
concerns of bias, but the paucity of data does not lead to a 

definitive conclusion (Figure S2).

Discussion

The purpose of this paper was to appraise the review by 
Chiu et al. to see the impact of the most-recent publications 
on the meta-analysis. A cumulative meta-analysis is a 
sequence of meta-analyses performed on a subset of studies, 
starting with a single study and adding the other studies 
one at a time. In this way, we can assess the effect of the 
last few trials included in the Chiu et al. review and see how 
each study affects the meta-analysis’ point estimate and 
CI. A lack of significant change with the addition of the 
last couple trials suggests that the published literature had 
already generated a precise treatment effect—supporting 
the conclusion that further trials assessing olanzapine for 
CINV are unnecessary. 

In this cumulative analysis, the summary effect size seems 
to be well-established for the endpoint of emetic control, 
as the summary effect did not change appreciably with the 
inclusion of the most recent trials. The same cannot be 
said for nausea control for the delayed and overall phases—
the summary estimate did change noticeably. These 
observations are accompanied by wide CIs, supporting the 
view that there remains a paucity of data reported in the 
literature on nausea control.

The lack of publication bias seen in this analysis confirms 
that the existing published literature provides an accurate 
report and assessment of olanzapine’s efficacy. The lack 
of publication bias found in this study indicates that there 
is not an oversaturation of studies that over- or under-
state olanzapine’s efficacy. When interpreted alongside the 
minimal change in effect size for the endpoint of emetic 
control, there is minimal support from this analysis for 
studies since 2016 that solely report on emetic control. 
However, given the paucity of data for nausea control, it 
may be appropriate to assess both endpoints in recent trials. 
In the interest of efficiently allocating scarce trial resources, 
studies solely reporting emetic control may not have been 
necessary.

This study is not without limitations. As it is a meta-
analysis, it is subject to the same constraints and biases 
inherent in the design of the individual RCTs. Furthermore, 
the use of funnel plots to visually assess for publication 
bias is not as robust as a quantitative statistical test such as 
Egger’s test. But, the lack of obvious visual evidence of bias 
mitigated the need to employ Egger’s test.

In conclusion, olanzapine’s efficacy for the prophylaxis 
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Figure 1 Cumulative efficacy of olanzapine for the prophylaxis of chemotherapy-induced emesis. 
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Figure 2 Cumulative efficacy of olanzapine for the prophylaxis of chemotherapy-induced nausea. 

Acute Phase

Delayed Phase

Overall Phase

of CINV has been sufficiently documented with respect to 
emetic control. There is, however, a paucity of data with 
respect to nausea control. As an aside, there is also a paucity 
of data documenting the efficacy of olanzapine for the rescue 

of breakthrough CINV. To better allocate trial resources, 
further studies studying olanzapine for CINV in terms of 
emetic control may be unnecessary, whereas future studies 
should focus efforts on better documenting nausea control.
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Figure 3 Assessment of publication bias for studies reporting on 
the efficacy of olanzapine for the prophylaxis of chemotherapy-
induced emesis.

Figure 4 Assessment of publication bias for studies reporting on 
the efficacy of olanzapine for the prophylaxis of chemotherapy-
induced nausea.
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Appendix 1 Study proposal

Olanzapine for antiemetic prophylaxis for chemotherapy induced nausea and vomiting—do we still need to study its 
effectiveness? A cumulative meta-analysis

Introduction

Chemotherapy-induced nausea and vomiting (CINV) is a common side-effect related to cancer treatment that has a 
detrimental effect on quality of life and may lead to dose reductions and/or noncompliance with treatment (27,28). Since 
the 1970s, many antiemetics have been designed to target pathways involved in CINV. In 2014, olanzapine, an atypical 
antipsychotic agent, was incorporated into the National Comprehensive Cancer Network (NCCN) antiemetic guidelines, 
as phase 2 studies of olanzapine, in combination with a 5-HT3-receptor antagonist and dexamethasone, found the agent to 
be effective at controlling both acute and delayed chemotherapy-induced emesis in patients who are being treated with highly 
or moderately emetogenic drugs (27).

Since then, olanzapine-containing antiemetic regimens have been compared extensively to other antiemetics regimens 
without olanzapine, with respect to efficacy and safety, including several systematic reviews and meta-analysis by our group 
and others (10,29-33). As with all systematic reviews, there exists the possibility of publication bias, which was not assessed in 
the prior systematic reviews. In addition, consistent with the volume of literature on this topic, multiple new RCTs have been 
conducted in more recent years, spurring more meta-analyses that may not change the overall conclusions on the efficacy of 
olanzapine in the CINV setting.

Given the significant resources required to conduct further RCTs, and the robust literature that now exists on olanzapine 
in the CINV setting, it is important to elucidate whether further studies are needed. The effect of the latest RCTs on the 
literature’s summary statistics can be understood using a cumulative meta-analysis. This statistical technique computes the 
summary effect size each time a study is published, and subsequently compares the new to the previous effect size. Such 
comparisons facilitate an appreciation of scenarios in which the summary effect sizes shifts in point estimate and narrows in 
CI. When a CI is relatively narrow and little adjustments in effect size are noted with the inclusion of new studies, one may 
postulate that future studies will have little impact on the literature’s summary statistic and, therefore, future studies are not 
needed.

The primary aim of this study is to conduct a cumulative meta-analysis on the efficacy of olanzapine on chemotherapy-
induced nausea and emesis to determine whether further trials could lead to different conclusions in future meta-analyses. A 
secondary aim was to assess for publication biases.

Methods

We will conduct a secondary data analysis of the previously-published systematic review and meta-analysis published in  
2016 (10). That review has been cited by the 2017 American Society of Clinical Oncology’s antiemetic guideline to 
support their new recommendation of olanzapine for the prophylaxis of CINV for patients receiving highly-emetogenic 
chemotherapy (11). The methodology for study eligibility and data extraction was previously described (10). Briefly, ten RCTs 
were included, and the meta-analysis reported olanzapine to be more efficacious than other standard antiemetics for both the 
prophylaxis and rescue of CINV, with respect to the endpoints of nausea control and emesis control.

A Mantel-Haenszel random-effects analysis model will be used to compute cumulative RR and accompanying 95% CIs. 
Funnel plots will be generated to qualitatively assess for publication bias. All analyses will be conducted using Comprehensive 
Meta-Analysis (Version 3) by Biostat.
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Figure S2 Assessment of publication bias for studies reporting on the efficacy of olanzapine for the rescue of breakthrough chemotherapy-
induced emesis.

Figure S1 Cumulative efficacy of olanzapine for the rescue of breakthrough chemotherapy-induced emesis.
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