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Abstract

Introduction The aim of this study is to rigorously review the efficacy and safety of olanzapine in defined hematology oncology
settings including (1) the setting of highly emetogenic chemotherapy (HEC) and moderately emetogenic chemotherapy (MEC)
settings (2) at 5 mg and 10 mg doses, and (3) for response rates for use in the acute, delayed, and overall settings post-MEC and
HEC.

Methods Ovid MEDLINE, Embase, and Cochrane Central Register of Controlled Trials were searched through April 23, 2020.
The primary efficacy endpoints were the rate of complete response, in the acute (024 h post-chemotherapy), delayed (24-120 h
post-chemotherapy), and overall (0-120 h post-chemotherapy) phases. The secondary efficacy endpoints were the rates of no
nausea and no emesis, for each phase. Safety endpoints were the rate of no serious adverse events (i.e., no grade 3 or 4 toxicities),
as assessed by Common Terminology Criteria for Adverse Events (CTCAE) criteria. The Mantel-Haenszel, random-effects
analysis model was used to compute risk ratios and accompanying 95% confidence intervals for each endpoint. For endpoints
that statistically favored one arm, absolute risk differences were computed to assess whether there is a 10% or greater difference,
used as the threshold for clinical significance by MASCC/ESMO. Fragility indices were also calculated for each statistically
significant endpoint, to quantitatively assess the robustness of the summary estimate. A cumulative meta-analysis was conducted
for each efficacy meta-analysis with more than 5 studies, also using the Mantel-Haenszel random-effects analysis model.
Results Three studies reported on olanzapine for the rescue of breakthrough chemotherapy-induced nausea and vomiting
(CINV); 22 studies reported on olanzapine in the prophylactic setting. For studies reporting on HEC patients, olanzapine-
containing regimens were statistically and clinically superior in seven of nine efficacy endpoints in the prophylaxis setting.
When olanzapine is administered at a 10-mg dose, it is statistically and clinically superior to control patients in eight of nine
endpoints among adults. Olanzapine may be effective in the MEC setting and when administered at 5-mg doses, but the paucity
of data leads to notable uncertainty.

Conclusion Further RCTs are needed in the setting of MEC patients and administration of olanzapine at a lower 5-mg dose,
which may be given to reduce the sedative effect of olanzapine at 10 mg.
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Introduction

For cancer patients undergoing chemotherapy, chemotherapy-
induced nausea and vomiting (CINV) are two prevalent and
potentially treatment-limiting side effects [1]. Female patients
and younger patients have been reported to be at greater risk
[2—4]. Patients who have experienced vomiting during previ-
ous chemotherapy and those with high expectations of severe
nausea prior to chemotherapy are at greater risk as well [5].

CINV is classified according to its time of incidence as
either acute (0-24 h post-chemotherapy) or delayed (24—
120 h post-chemotherapy). CINV that occurs during the
course of chemotherapy despite a prophylactic regimen is
termed as breakthrough CINV [6, 7].

Only two groups of antiemetics have been developed to
target specific biochemical CINV pathways. These include
neurokinin (NK);-receptor antagonists (e.g., aprepitant,
rolapitant, and netupitant), and serotonergic (5-HT)s-receptor
antagonists (e.g., ondansetron, palonosetron), whereas dopa-
mine (D),-receptor antagonists (e.g., prochlorperazine,
metoclopramide) initially were developed for different indica-
tions [8—11]. Olanzapine was approved by the US Food and
Drug Administration as an antipsychotic [12], but has been
used off-label as an antiemetic due to its potential to bind to
multiple receptors in the CINV pathway, specifically seroto-
nergic 5-HT»,, 5-HT,., 5-HT3, 5-HT¢, and dopamine D, D,,
D3, and D4 receptors [13].

Several phase [-1I trials first investigated the efficacy and
safety of olanzapine [14—-19]. A systematic review and meta-
analysis of early phase trials reported that 97.2% and 83.1% of
patients achieved complete response (defined as no emesis
and no use of rescue antiemetics) in the acute and delayed
phase, respectively [20].

A number of phase III randomized controlled trials were
subsequently undertaken and published, and multiple system-
atic reviews and meta-analyses have been conducted [21-27].
However, no review has separately analyzed antiemetics for
highly emetogenic chemotherapy (HEC) and moderately
emetogenic chemotherapy (MEC) patients, an important dis-
tinction that leads to different clinical guideline recommenda-
tions. Notably, the American Society of Clinical Oncology
(ASCO) [28] currently recommends olanzapine as part of a
four-drug regimen for HEC patients, while the National
Comprehensive Cancer Network (NCCN) [29] and the
Multinational Association of Supportive Care in Cancer
(MASCC)/the European Society for Medical Oncology
(ESMO) [30] recommend the four-drug regimen as an option
in HEC patients. None of these guidelines, however, recom-
mend olanzapine for MEC patients [28, 30]. Furthermore,
each of the published reviews has methodological limitations
when appraised using AMSTAR-2, a critical appraisal tool for
systematic reviews [31] (Appendix 1 Electronic
Supplementary Material).
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Given the growing interest in olanzapine and the need for a
more rigorous review, the aim of this study is to review the
efficacy and safety of olanzapine for the prophylaxis and res-
cue of CINV through a systematic review and meta-analysis.
Furthermore, given the large body of existing data, the aim of
this review will be to determine the shortfalls of existing liter-
ature to provide future direction for olanzapine research in the
CINV setting through a cumulative meta-analysis and fragility
assessment.

Methods

The protocol for this review has been included in Appendix
2 Electronic Supplementary Material. The reporting of this
review is conducted in compliance with the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses(PRISMA) checklist [32].

Search strategy

In the interest of conducting a rigorous and comprehensive
review, a de novo search strategy was developed to search
databases from their beginnings. Ovid MEDLINE, Embase,
and the Cochrane Central Register of Controlled Trials were
searched from their beginning to April 24, 2020. Search restric-
tions were placed, so only English-language clinical trials were
identified (Appendix 3 Electronic Supplementary Material).

Study selection

Two independent in-duplicate screenings were conducted.
Where disagreements occurred, discussion of discrepancies
occurred and consensus achieved, with the input of a senior
author if required. Cohen’s kappa coefficient was calculated,
to report the concordance.

Studies were first screened by title and abstract (level 1
screening). Studies were included after level 1 if they reported
on olanzapine in a clinical trial for the setting of CINV. These
abstracts then underwent full-text screening (level 2 screen-
ing) and were eligible for assessment of quantitative synthesis
if they compared an olanzapine-containing regimen in one
trial arm to a non-olanzapine-containing regimen in the other
trial arm(s). Reference lists of included articles after level 2
screening were also assessed, to identify other potentially rel-
evant randomized controlled trials. Studies with less than 5
patients per arm and non-randomized trials were excluded.

Data extraction
As with study selection, data extraction was conducted in

duplicate and independently. Disagreements were resolved
via discussion, to achieve consensus.
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Study demographics of age range, percentage male, che-
motherapy emetogenicity, and the difference between the
olanzapine regimen and the comparative regimen were noted.
The primary efficacy endpoints were the rate of complete
response, in the acute (0-24 h post-chemotherapy), delayed
(24-120 h post-chemotherapy), and overall (0-120 h post-
chemotherapy) phases. The secondary efficacy endpoints
were the rates of no nausea and no emesis, for each phase.
Safety endpoints were the rate of no serious adverse events
(i.e., no grade 3 or 4 toxicities, as assessed by Common
Terminology Criteria for Adverse Events (CTCAE) criteria),
as reported by authors. Grades 1 and 2 toxicities were not
extracted for analysis, due to the paucity of data.

When a trial had two olanzapine-containing arms, the data
across the two olanzapine arms were summed for analysis and
compared to the non-olanzapine-containing arm.

Meta-analysis

The Mantel-Haenszel, random-effects analysis model was
used to compute risk ratios (RRs) and accompanying 95%
confidence intervals for each endpoint. A p value of less than
0.05 was considered statistically significant in the test for
overall effect.

Studies were first separately meta-analyzed by regimen
intent—whether olanzapine was administered for prophylaxis
or for management of breakthrough nausea. It was then ana-
lyzed by age, separating studies reporting on adult and chil-
dren. Adult studies were further meta-analyzed according to
chemotherapy emetogenicity, olanzapine dosage, compara-
tive regimens, and study quality; meta-analyses were conduct-
ed for the following subgroups of adult studies:

1. HEC studies, as determined by the MASCC/ESMO clas-
sification [33]

2. MEC studies, as determined by the MASCC/ESMO clas-
sification [33]

3. Olanzapine, administered as 10 mg daily PO

Olanzapine, administered as 5 mg daily PO

5. Studies with a double-blind, placebo-controlled design,
where the control arm includes a placebo and all anti-
emetics of the olanzapine-containing arm except for
olanzapine itself

6. Studies with an open-controlled design, where the control
arm includes all the antiemetics of the olanzapine-
containing arm except for olanzapine itself

7. Studies with an open-controlled design, where the control
arm includes antiemetics not included in the olanzapine-
containing arm

»

For endpoints that statistically favored one arm and had
more than 3 included trials, absolute risk differences (RD)
were computed to assess whether there is a 10% or greater

difference, deemed to be the threshold for clinical significance
by MASCC/ESMO [34]. These analyses were performed
using Review Manager (RevMan 5.4) by Cochrane IMS.

Fragility assessment

Fragility indices were calculated for each statistically sig-
nificant endpoint by subgroup, to quantitatively assess the
robustness of the summary estimate. Determination of the
index involves a series of iterative calculations, until the
simulated study results change from statistically significant
to statistically insignificant according to the Fisher’s exact
test. Essentially, the index is the number of control patients
that would need to change from a nonevent to an event
outcome, to change the statistical conclusion of a trial
[35]. These analyses were conducted using Stata 16.

Cumulative meta-analysis

A cumulative meta-analysis was conducted for each efficacy
meta-analysis with more than 5 studies, also using the Mantel-
Haenszel random-effects analysis model. These analyses will
allow for the assessment of the impact of each trial on the
meta-analysis summary effect size and 95% CI. These analy-
ses were conducted using Comprehensive Meta-Analysis
(Version 3) by Biostat.

Assessment of bias

The Cochrane Risk of Bias tool was used to assess the
quality of included randomized controlled trials. Four
reviewers (RC, LC, ML, CD) independently assessed bi-
as, after which discussion and consensus was used to
resolve any discrepancies. Funnel plots were generated
to visually assess for publication bias, for each phase
of the three efficacy endpoints where there are 5 or more
trials; these were generated using Comprehensive Meta-
Analysis (Version 3) by Biostat.

Results
Included studies

From the search strategies, 312 records were identified. After
removing duplicate records and adding records identified
from included trials, 178 records underwent level 1 screening.
A total of 34 full-text articles were assessed for eligibility
through level 2 screening, at which points 6 were excluded
with reason—three were not a randomized controlled trial
[36-38], one did not investigate olanzapine in the CINV set-
ting [39], and two did not have an appropriate treatment reg-
imen for inclusion in our review [40, 41]. Of the remaining 28
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articles, 25 randomized controlled trials had extractable data
and were included in this systematic review and meta-
analysis(Appendix 4 Electronic Supplementary Material).
Concordance, as measured by Cohen’s Kappa, for level 1
screening was 0.86, and 0.84 for level 2 (Appendix
5 Electronic Supplementary Material).

Three studies reported on olanzapine for the rescue of
breakthrough CINV [42-44]; 22 studies reported on
olanzapine in the prophylactic setting [45—66]. Only sev-
en studies (one reporting on rescue of breakthrough
CINV, and six reporting on prophylactic CINV) had no
corresponding full-text articles [42, 48, 53, 55, 56, 60,
61]. One study reported on olanzapine for children [48].
Among the adult prophylactic studies, 15 reported exclu-
sively on HEC patients [46, 49-52, 55, 56, 58, 60-66],
three exclusively on MEC patients [53, 57, 59], and three
on a patient population that consists of both HEC and
MEC patients [45, 47, 54]. Eight studies compared
olanzapine to a double-blind placebo-controlled regimen
[47, 52, 59, 62-66] and thirteen used an opened con-
trolled study design—nine studies used a control arm with
antiemetics different from the antiemetics in the investi-
gational (olanzapine-containing) arm [46, 49, 51, 53, 55,
56, 58, 60, 61] and four used a control arm with the same
antiemetics as in the investigational (olanzapine-
containing) arm except for olanzapine [45, 50, 54, 57].
17 adult prophylactic studies used 10 mg doses of
olanzapine [45, 46, 49-59, 61, 62, 65, 66], and 3 studies
used 5 mg [47, 60, 63]; 1 used a mix of 5 mg and 10 mg
[64] (Table 1).

Quality of included studies

The risk of bias assessment for each included study is reported
in Appendix 6 Electronic Supplementary Material. Over half
of all included studies had high risk of bias, due to concerns
around lack of blinding.

Assessment for publication bias of olanzapine for the
prophylaxis of CINV

Funnel plots are presented in Appendix 7, 8 Electronic
Supplementary Material. There are no obvious asymmetries,
suggesting no obvious concerns of publication bias in this
body of literature.

Efficacy of olanzapine for the prophylaxis of CINV in
children

In children, olanzapine was not statistically superior in the

acute and overall phases, according to the one study by
Long et al.

@ Springer

Efficacy of olanzapine for the prophylaxis of CINV in
adults

Complete response

Acute phase Olanzapine was statistically better than com-
parative regimens in the acute phase. Among HEC stud-
ies, studies using 10 mg olanzapine dosages, studies
using a double-blind placebo-controlled design, and
open-design studies comparing olanzapine to control reg-
imens of antiemetics not included in the investigational
arm, olanzapine was still statistically superior (Fig. 1.1).
Olanzapine was clinically superior (risk difference great-
er than 10%) overall, in HEC studies, studies using
10 mg olanzapine doses, and for studies comparing
olanzapine in a double-blind placebo-controlled design
(Table 2).

Delayed phase Olanzapine was also statistically and clinically
superior in the delayed phase. This statistical and clinical su-
periority prevails in analyses of HEC studies, studies using
10-mg olanzapine doses, studies administering 5-mg of
olanzapine, and studies assessing olanzapine in double-blind
placebo control studies (Fig. 1.2; Table 2).

Overall phase Olanzapine was statistically and clinically su-
perior in the overall phase among all studies, HEC studies, 10-
mg olanzapine studies, 5-mg olanzapine studies, and double-
blind placebo-controlled studies (Fig. 1.3; Table 2).

Nausea control

For the acute, delayed, and overall phases, olanzapine
was statistically superior to comparative regimens. This
observation was similarly noted among HEC studies,
studies where 10 mg of olanzapine was administered,
and double-blind placebo-controlled trials. Olanzapine
was also statistically and clinically superior to open-
design studies using a control arm with different anti-
emetics than used in the investigational (olanzapine-
containing) arm in the delayed and overall phases
(Fig. 2; Table 2).

Emesis control

Neither olanzapine nor control arms were statistically superior
to the comparator arm in the acute phase. Olanzapine was both
statistically and clinically superior in the delayed and overall
phases. Olanzapine was statistically and clinically better in the
delayed phase among HEC trials and 10-mg olanzapine trials
(Fig. 3; Table 2).
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Cumulative meta-analysis and fragility assessment of
olanzapine for the prophylaxis of CINV

Across all three time phases, the meta-analysis results for
complete response are the most robust; results reporting on
emetic control are the least robust of the three efficacy end-
points (Appendix 9 Electronic Supplementary Material). The
most recent trials did not lead to a noticeable effect on the
meta-analysis’ summary estimate for the endpoints of com-
plete response and nausea control (Appendix
10, 11 Electronic Supplementary Material).

Olanzapine for the rescue of breakthrough CINV

Olanzapine was statistically superior to comparative regimens
with respect to complete control, nausea control, and emetic
control, according to the one study reporting on each outcome
(Fig. 4). Olanzapine was also clinically superior in all these afore-
mentioned endpoints—RD = 0.33 (95% CI: 0.10-0.56) for com-
plete response in the acute phase, RD = 0.38 (95% CI: 0.18—
0.57) for complete response in the overall phase, RD = 0.45
(95% CI: 0.28-0.62) for nausea control in the overall phase,
and RD = 0.39 (95% CI: 0.21-0.56) for emetic control in the
overall phase.

instead of prochlorperazine 10 mg IV and 10 mg PO BID or

metoclopramide 20 mg IV and 10 mg PO BID
Days 2-3: olanzapine 5 mg PO BID, instead of prochlorperazine

10 mg PO BID or metoclopramide 10 mg PO BID
Days 1-3: olanzapine 10 mg PO, instead of metoclopramide 10 mg PO TID

Day 1: olanzapine 10 mg PO, instead of ondansetron 32 mg IV or

palonosetron 0.25 mg IV
Days 2-3: olanzapine 10 mg PO, instead of ondansetron 32 mg IV or none

Intervention’s additional/substitute drug regimens, relative to comparative arm

Day 1: dexamethasone 20 mg IV and olanzapine 5 mg PO BID,

Safety of olanzapine for the prophylaxis of CINV

Chemotherapy emetogenicity
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1.1

Olanzapine  Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
.11 Children

Long et al, 2015 7 10 6 9 100.0% 1.05 (0.57, 1.94]

Subtotal (95% CI) 10 9 100.0% 1.05 (0.57, 1.94]

Total events 7 6

Heterogeneity. Not applicable
Test for overall effect: Z = 0.15 (P = 0.88)

1.1.2 Adults

Navari et al, 2011 117 121 104 120 9.1% 1.12[1.03, 1.21]
Mizukami et al, 2014 22 22 19 22 5.9% 1.15 [0.96, 1.39)
Shumway et al, 2015 5 8 3 9 0.4% 1.88 [0.64, 5.46]
Navarl et al, 2015 (5C0) 45 51 42 su 55% 1.05 [0.90, 1.23
Navari et al, 2016 (NEJM) 156 182 117 181 7.7% 132(1.17,150]
Mukesh et al, 2017 38 42 38 42 7.2% 1.00[0.87, 1.15)
Mukhopadhyay et al, 2017 49 50 47 50 9.0% 1.04[0.96, 1.13)
Sapkota et al, 2017 21 25 22 25 4.8% 0.95 [0.76, 1.19]
Celio et al, 2019 48 54 23 27 5.9% 1.04[0.87, 1.25]
Dulal et al, 2019 30 32 29 32 7.1% 1.03 [0.90, 1.19]
Jeon et al, 2019 28 29 22 25 6.5% 1.10[0.93, 1.29)
Saldanha et al, 2019 104 141 47 68 5.8% 1.07[0.89, 1.29)
Tienchaiananda et al, 2019 15 20 7 19 1.0% 2.04[1.07, 3.86]
Hashimoto et al, 2020 336 354 311 351 9.9% 1.07 [1.02, 1.12]
Ithimakin et al, 2020 77 93 39 47 6.6% 1.00[0.85, 1.17)
Vimolchalao et al, 2020 70 96 31 96 3.2% 2.26[1.65, 3.09]
Yeo et al, 2020 42 60 31 60 3.5% 1.35[1.01, 1.82)
Subtotal (95% CI) 1380 1224 100.0% 1.12 [1.05, 1.20]
Total events 1203 932

Heterogeneity: Tau? = 0.01; Chi? = 59.58, df = 16 (P < 0.00001); I = 73%

Test for overall effer 3.25 (P = 0.001)

1.1.3 HEC

Navari et al, 2011 117 121 104 120 10.8% 1.12(1.03,121)
Shumway et al, 2015 5 8 3 9 0.6% 1.88 [0.64, 5.46]
Navari et al, 2016 (SCO) 45 51 42 50 8.4% 1.05 [0.90, 1.23)
Navari et al, 2016 (NEJM) 156 182 117 181  95% 1.33[1.17, 1.50]
Mukhopadhyay et al, 2017 35 36 34 36 10.3% 1.03[0.93, 1.13]
Sapkota et al, 2017 21 25 22 25 6.4% 0.95 [0.76, 1.19]
Celio et al, 2019 48 54 23 27 7.5% 1.04[0.87, 1.25]
ulal et al, 2019 0 32 29 32 BB% 1.0310.90, 1.19]
Saldanha et al, 2019 104 141 47 68 7.4% 1.07 [0.89, 1.29]
Tienchaiananda et al, 2019 15 20 7 19 1.5% 2.04[1.07, 3.86]
Hashimoto et al, 2020 336 354 311 351 116% 1.07[1.02, 1.12)
Ithimakin et al, 2020 77 93 39 47 8.3% 1.00[0.85, 1.17)
Vimolchalao et al, 2020 70 96 31 96 4.4% 2.26[1.65, 3.09]
Yeo et al, 2020 42 60 31 60 4.7% 1.35(1.01, 1.82)
Subtotal (95% CI) 1273 1121 100.0% 1.13 [1.04, 1.23]
Total events 1101 840

Heterogeneity: Tau? = 0.01; Chi? = 58.27, df = 13 (P < 0.00001); I = 78%

Test for overall effect: Z = 2.97 (P = 0.003)

1.1.4 MEC

Mukesh et al, 2017 38 42 38 42 44.1% 1.00[0.87, 1.15)
Mukhopadhyay et al, 2017 14 14 13 14 22.8% 1.07 [0.89, 1.30]
Jeon et al, 2019 28 29 22 25 33.1% 1.10[0.93, 1.29)
Subtotal (95% CI) 85 81 100.0% 1.05 [0.96, 1.15]
Total events 80 73

Heterogeneity: Tau? = 0.00; Chi? = 0.82, df = 2 (P = 0.66); I = 0%

Test for overall effect: Z = 1.0 (P = 0.32)

1.1.5 HEC/MEC

Mizukami et al, 2014 22 22 19 22 100.0% 1.15 [0.96, 1.39]
Subtotal (95% CI) 22 22 100.0% 1.15 [0.96, 1.39]
Total events 22 19

Heterogeneity. Not applicable

Test for overall effect: Z = 1.53 (P = 0.13)

1.1.6 Olanzapine 10mg

Navari et al, 2011 117 121 104 120 9.6% 1.12(1.03,121)
Shumway et al, 2015 5 8 3 9 0.7% 1.88 [0.64, 5.46)
Navari et al, 2016 (SCO) 45 51 42 50 7.9% 1.05 [0.90, 1.23]
Navari et al, 2016 (NEJM) 156 182 117 181 8.7% 1.33[1.17, 1.50)
Mukesh et al, 2017 38 42 38 4 8.3% 1.00[0.87, 1.15]
Mukhopadhyay et al, 2017 49 50 47 50 9.6% 1.04 [0.96, 1.13)
Sapkota et al, 2017 21 25 22 25 6.3% 0.95 [0.76, 1.19]
Celio et al, 2019 48 54 23 27 7.3% 1.04[0.87, 1.25)
Dulal et al, 2019 30 32 29 32 8.2% 1.03 [0.90, 1.19]
Jeon et al, 2019 28 29 2 25 7.8% 1.10[0.93, 1.29]
Saldanha et al, 2019 104 141 47 68 7.2% 1.07[0.89, 1.29)
Tienchaiananda et al, 2019 15 20 719 17% 2.04[1.07, 3.86]
Ithimakin et al, 2020 38 46 39 47 7.2% 1.00[0.83, 1.20)
Vimolchalao et al, 2020 70 96 31 96 4.6% 2.26[1.65, 3.09]
Yeo et al, 2020 42 60 31 60 4.9% 1.35[1.01, 1.82)
Subtotal (95% CI) 957 851 100.0% 1.13 [1.04, 1.24]
Total events 806 602

Heterogeneity: Tau? = 0.02; Chi? = 61.35, df = 14 (P < 0.00001); I = 77%

Test for overall effect: .73 (P = 0.006)

1.1.7 Olanzapine Smg

Mizukami et al, 2014 22 22 19 22 5.3% 1.15 [0.96, 1.39)
Hashimoto et al, 2020 336 354 311 351 89.4% 1.07[1.02, 1.12)
Ithimakin et al, 2020 39 47 39 47 5.3% 1.00 [0.83, 1.20)
Subtotal (95% CI) 423 420 100.0% 1.07 [1.03, 1.12]
Iotal events 397 169

Heterogeneity. Tau? = 0.00; Chi® = 1.19, df = 2 (P = 0.55); I = 0%

Test for overall effect: Z = 2.21 (P = 0.001)

1.1.8 Double-Blind Placebo-Controlled Design

Mizukami et al, 2014 22 22 19 22 13.8% 1.15 [0.96, 1.39)
Navari et al, 2016 (NEJM) 156 182 117 181 15.4% 1.33[1.17, 1.50)
Jeon et al, 2019 28 29 22 25 14.4% 1.10[0.93, 1.29]
Tienchaiananda et al, 2019 15 20 7 19 4.5% 2.04[1.07, 3.86)
Hashimoto et al, 2020 336 354 311 351 167% 1.07[1.02, 1.12)
Ithimakin et al, 2020 77 93 39 47 145% 1.00[0.85, 1.17)
Vimolchalao et al, 2020 70 96 31 96 10.1% 2.26[1.65, 3.09]
Yeo et al, 2020 42 60 31 60 10.6% 1.35[1.01, 1.82)
Subtotal (95% CI) 856 801 100.0% 1.26 [1.08, 1.48]
Total events 746

Heterogeneity: Tau? = 0.04; Chi? = 55.36, df = 7 (P < 0.00001); I = 87%

Test for overall effes 2.91 (P = 0.004)

1.1.9 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)
Mukhopadhyay et al, 2017 49 50 47 50 83.9% 1.04[0.96, 1.13)
Celio et al, 2019 48 54 23 27 16.1% 1.04 [0.87, 1.25)
Subtotal (95% CI) 104 77 100.0% 1.04 [0.97, 1.12]
Total events 97 70

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.99); I = 0%

Test for overall effect: Z = 1.11 (P = 0.27)

1.1.10 Open Controlled Design (Control Arm = Antiemetics Not In Olanzapine Arm)
Navari et al, 2011 117 121 104 120 46.6% 1.12(1.03,121)
Shumway et al, 2015 5 8 3 9 02% 1.88 [0.64, 5.46]
Navari et al, 2016 (SCO) 45 51 42 50  113% 1.05 [0.90, 1.23]
Mukesh et al, 2017 38 42 38 42 145% 1.00 [0.87, 1.15]
Sapkota et al, 2017 21 25 22 25 5.6% 0.95 [0.76, 1.19]
Dulal et al, 2019 30 32 29 32 13.7% 1.03 [0.90, 1.19]
Saldanha et al, 2019 104 141 47 68 8.0% 1.07 [0.89, 1.29)
Subtotal (95% CI) 420 346 100.0% 1.07 [1.01, 1.13]
Total events

360 285
Heterogeneity. Tau? = 0.00; Chi? = 4.35, df = 6 (P = 0.63); I = 0%
Test for overall effect: Z = 2.42 (P = 0.02)
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Fig. 1 (continued)
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1.2

Risk Ratio

Risk Ratio

M-H, Random, 95% CI

1.05 [0.91, 1.21]
1361105, 1.77]
1.20[0.57, 2.53]
1.03[0.83, 1.29]
1.28[1.07, 1.53]
0.89[0.71, 1.11]
2.29[1.64, 3.18]
1.06 [0.76, 1.47)
1.02 [0.82, 1.27)
1.00 [0.81, 1.22]
1.4410.89, 2.31)
1.05 [0.88, 1.26]
120 [1.10, 1.32]
10110.81, 1.25)
1.7111.29, 2.27)
1.24[1.06, 1.46]
1.17 [1.07, 1.29]

Olanzapine Control
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl
1.2.1 Adults
Navari et al, 2011 93 121 88 120 8.5%
Mizukami et al, 2014 22 22 16 22 5.8%
Shumway et al, 2015 6 9 5 9 1.9%
Navari et al, 2016 (/5C0) 39 51 37 50 6.6%
Navari et al, 2016 (NEJM) 103 163 88 168 7.7%
Mukesh et al, 2017 31 42 35 42 6.6%
Mukhopadhyay et al, 2017 48 50 21 50 4.5%
Sapkota et al, 2017 19 25 18 25 4.6%
Celio et al 2019 45 54 22 27 6.8%
Dulal et a, 2019 27 32 27 22 6.9%
Jeon et al, 2019 20 29 12 25 2.8%
Saldanha et al, 2019 105 141 48 68 7.6%
Hashimoto et al, 2020 280 354 231 351 9.8%
Ithimakin et al, 2020 68 93 34 47 6.8%
¥imolchalao et al, 2020 65 96 28 96 5.4%
Yeo et al, 2020 56 60 60  B.2%
Subtotal (95% Cly 1342 1192 100.0%
Total events 1032 765

Heterogeneity: Tau? = 0.02; Chi® = 44.13, df = 15 (P = 0.0001); I* = 66%
Test for overall effect: Z = 3.26 (P = 0.0008)

1.2.2 HEC

Navari et al, 2011 92 121 88 120 10.5%
Shumway et al, 2015 6 9 5 9 14%
Navari et al, 2016 (5CO) 39 51 27 so 7.8%
Navari et al, 2016 (NEJM) 109 163 88 168  9.3%
Mukhopadhyay et al, 2017 39 36 14 36 3.7%
Sapkota et al, 2017 1 25 18 25 5.1%
Celio e1al, 2019 45 54 22 27 8%
Dulal et al, 2019 27 32 27 32 B2%
Saldanha et al, 2019 105 141 48 68 9.2%
Hashimoto et al, 2020 280 354 231 351 12.4%
Ithimakin et al, 2020 68 93 34 47 2.1%
Vimolchalao et al, 2020 65 96 38 96 6.2%
Yeo et al, 2020 s6 60 45 60 10.0%
Subtotal (95% CIy 1235 1089 100.0%
Total events 946

Heterogeneity: Tau? = 0.02; Chi? = 32.05, df = 12 (P = 0.001y; I = 63%
Test for overall effect: Z = 3.22 (P = 0.001)

1.2.3 MEC
Mukesh et al, 2017 31 42 35 42 39.2%

1.05 [0.91, 1.21)
1.20[0.57, 2.53]
1.0 [0.82, 1.29]
1.28[1.07, 1.53)
2.43 [1.60, 3.69]
1.06 [0.76, 1.47)
1.02 [0.82, 1.27]
1.00 [0.81, 1.23]
1.05 [0.88, 1.26]
120[1.10, 1.32)
1.01[0.81, 1.25]
171[1.29,2.27)
124 [1.06, 1.46)
1.17 [1.06, 1.28]

0.89[0.71, 1.11]

Mukhopadhyay et al, 2017 14 14 7 14 20.7% 1331116, 3.23)
Jeon et al, 2019 20 29 12 25 31.1% 1.44[0.89, 2.31]
Subtotal (95% CI 8s 81 100.0% 1.30 [0.78,2.17)

Total events 65 54
Heterogeneity: Tau? = 0.16; Chi? = 10.00, df = 2 (P = 0.007); = 80%
Test for overall effect: Z = 0.99 (P = 0.32)

1.2.4 HEC/MEC

Mizukami et al, 2014 22 22 16 22 100.0%
Subtotal (95% Cly 2z 22 100.0%
Total events 22 16

Heterogeneity: Not applicable

Test for overall effect: 2 = 2.31 (P = 0.02)

1.2.5 Olanzapine 10mg

Navari et al, 2011 93 121 88 120 9.6%
Shumway'et al, 2015 3 9 s 9 1.9%
Navari et al, 2016 (SCO) 39 51 37 50 7.9%
Navari et al, 2016 (NEJM) 108 163 88 168 8.9%
Mukesh et al, 2017 31 42 35 42 7.9%
Mukhopadhyay et al, 2017 48 50 21 50 5.8%
Sapkota et al, 2017 19 25 18 25 5.8%
Celio et al, 2019 45 54 22 27 BI%
Dulal et al, 2013 27 32 27 32 8.2%
Jeon et al, 2018 20 29 12 25 3.8%
Saldanha et al, 2019 105 141 48 68 8.8%
Ithimakin et al, 2020 33 46 34 47 7.3%
Vimolchalao et al, 2020 65 96 38 96 6.7%
Yeo et al, 2020 56 60 45 60 9.3%
Subtotal (95% CIy 919 819 100.0%
Total events 696

Heterogeneity: Tau? = 0.03; Chi? = 42.36, df = 13 (P < 0.0001); I’ = 69%
Test for overall effect: Z = 2.57 (P = 0.01)

1.2.6 Olanzapine Smg

Mizukami et al, 2014 22 22 16 22 14.7%
Hashimoto et al, 2020 280 354 231 351 68.4%
Ithimakin et al, 2020 35 47 34 47 16.9%
Subtotal (95% C 423 420 100.0%
Total events 337 281

Heterogeneity: Tau? = 0.00; Chi® = 2.43, df = 2 (P = 0.20); P = 18%
Test for overall effect: 2 = 3.23 (P = 0.001)

1.2.7 Double-Blind Placebo-Controlled Design

136[1.05, 1.77]
1.36 [1.05, 1.77]

1.05 [0.91, 1.21]
120 [0.57, 2.52]
1.03[0.83, 1.29]
1.28 [1.07, 1.53]
0.89[0.71, 1.11]
2.29[1.64, 3.18]
1.06 [0.76, 1.47]
10210.82, 1.27]
1.00 [0.81, 1.23]
1.4410.89, 2.31]
1.05 [0.88, 1.26]
0.99 [0.77, 1.28]
1.7111.29, 2.27)
1.24 [1.06, 1.46]
1.16 [1.04, 1.30]

136[1.05, 1.77]
120[1.10, 1.32)
103081, 1.31]
1.19 [1.07, 1.33]

Mizukami et al, 2014 22 22 16 22 10.0% 136 [1.05, 1.77]
Navari et al, 2016 (NEJM) 109 163 88 168 16.6% 1.28 [1.07, 1.53]
Jeon et al, 2019 20 29 12 25 3.7% 1.4410.89, 2.31)
Hashimoto et a, 2020 280 354 231 351 28.7% 1.20[1.10, 1.32]
Ithirmakin et al, 2020 68 93 24 47 13.3% 1.01[0.81, 1.25]
Vimolchalao et al, 2020 65 96 38 96 9.0% 1.7111.29, 2.27)

Yeo et al, 2020
Subtotal (95% CI)
Total events

56 60 45 60 18.7%
817 769 100.0%
620 464

124 [1.06, 1.486]
1.26 [1.14, 1.38]

Heterogeneity: Tau? = 0.01; Chi® = 10.02, ¢ff = 6 (P = 0.12); F = 40%
Test for overall effect: Z = 4.63 (P < 0.00001)

1.2.8 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)

Mukhopadhyay et al, 2017
Celio et al, 2019

Subtotal (95% Cly

Total events

48 50 21 50 49.0%
45 54 22 27 51.0%
104 77 100.0%

2.29[1.64, 3.18]
1,02 [0.82, 1.27)
1.52 (0.63, 3.63]
93

43
Heterogeneity. Tau® = 0.38; Chi? = 19.56, df = 1 (P < 0.00001); I = 95%
Test for overall effect: Z = 0.93 (P = 0.35)

1.2.9 Open Controlled Design (Control Arm = Antiemetics Not In Olanzapine Arm)

Navari et al, 2011
Shumway et al, 2015
Navari et al, 2016 (SCO)
Mukesh et al, 2017
Sapkota et al, 2017
Dulal et al, 2019
Saldanha et al, 2019
Subtotal (95% Cly

Total events

93 121 88 120 31.3%
6 9 5 9 1.2%
29 51 37 50 13.2%

1.05 [0.91, 1.21]
1.20[0.57, 2.53)
1.02 [0.82, 1.29]

31 42 35 42 13.1% 0.891[0.71, 1.11)
138 25 18 25 6.1% 1.06 [0.76, 1.47]
27 32 27 32 14.9% 1.00[0.81, 1.23]

105 141 48 68 20.2%
421 346 100.0%

1.05 [0.88, 1.26]
1.02 [0.94, 1.11]
320

258
Heterogeneity: Tau® = 0.00; Chi* = 2.07, df = 6 (F = 0.31); I = 0%
Test for overall effect: Z = 0.47 (P = 0.64)
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1.3

Olanzapine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.3.1 Children
Long etal, 2015 4 10 3 9 100.0% 1.20 [0.36, 3.97]
Subtotal (95% CI) 10 9 100.0% 1.20 [0.36, 3.97]
Total events 4 3

Heterogeneity. Not applicable
Test for overall effect: Z = 0.30 (P = 0.77)

1.3.2 Adults

Navari et al, 2011 a3 121 88 120 8.5% 1.05 [0.91, 1.21) T

Mizukami et al, 2014 22 22 15 22 60% 1.45 [1.09, 1.94] —_
Shumuay et al, 2015 4 B 2 9 oex 2.00 (0.48, 8.31] —

Navari et al, 2016 (SCO) 39 S1 37 S0 7.1% 1.03 [0.83, 1.29]

Navari et al, 2016 (NEJM) 103 162 69 170 7.3% 157 [1.26, 1.94] —
Mukesh et al, 2017 29 42 35 42 6EX 0.83 (0.65, 1.06) —
Mukhopadhyay et al, 2017 47 S0 20 50 5.1% 2.35 [1.66, 3.32) —
Tran et al, 2017 418 478 330 478 96% 1.27 [1.18, 1.36) -

Dulal et al, 2019 26 32 25 32 67% 1.04[0.81, 1.33] -

Jeon etal, 2019 20 29 12 25 38% 1.44 (0.89, 2.31) -+
Rumyantsev et al, 2019 35 47 25 46 56% 1.37 [1.00, 1.87) —
Saldanha et al, 2019 96 141 41 68 7.2% 1.13 [0.90, 1.41] T
Hashirmoto et al, 2020 276 354 223 351 92% 1.23 (111, 1.35] -
Ithimakin et al, 2020 62 93 33 47 69% 0.95 (0.75, 1.20) —
Vimolchalao et al, 2020 65 96 24 96 48% 2.71(1.87, 3.93) _—
Yeo et al, 2020 39 60 23 60 48% 170 [1.17, 2.46) —
Subtotal (95% CI) 1787 1666 100.0% 1.28 [1.15, 1.44] *

Total events 1374 1002

Heterogeneity. Tau? = 0.03; Chi® = 68.58, df = 15 (P < 0.00001); ¥ = 78%
Test for overall effect: Z = 4.32 (P < 0.0001)

13.3 HEC

Navari et al, 2011 93 121 88 120 10.6% 1.05 [0.91, 1.21) T

Shumway et al, 2015 4 9 2 9 07% 2.00 [0.48, 8.31] —

Navari et al, 2016 (jSCO) 29 51 37 S0 87% 1.03 [0.83, 1.29)

Navari et al, 2016 (NEJM) 103 162 69 170  8.9% 1.57 [1.26, 1.94] -
Mukhopadhyay et al, 2017 33 36 13 36 4.5% 2.54 [1.63, 3.96) e
Tranetal, 2017 418 478 330 478 12.0% 1.27[1.18, 1.36) -

Dulal et al, 2019 26 32 25 32 8.1% 1.04 [0.81, 1.33) -
Rumyantsev et al, 2019 35 47 25 46 6.7% 1.37 [1.00, 1.87] —
Saldanha et al, 2019 96 141 41 68 87% 1.13 (0.90, 1.41) T
Hashimoto et al, 2020 276 354 223 351 118% 123 [1.11, 1.35) -

Ithimakin et al, 2020 62 93 33 47 B.4% 0.95 [0.75, 1.20] —r

Vimolchalao et al, 2020 65 96 24 96 5.6% 2.71(1.87, 3.93]) I
Yeo et al, 2020 39 60 23 60 5.6% 1.70 [1.17, 2.46] —_—
Subtotal (95% CI) 1680 1563 100.0% 1.30 [1.15, 1.46] <

Total events

1289 933
Heterogeneity: Tau? = 0.03; Chi2 = 52.29, df = 12 (P < 0.00001); B = 77%
Test for overall effect: Z = 4.34 (P < 0.0001)

1.3.4 MEC

Mukesh et al, 2017 29 42 35 42 381% 0.83 [0.65, 1.06) —
Mukhopadhyay et al, 2017 14 14 7 14 304% 193 [1.16, 3.23) —
Jeon etal, 2019 20 29 12 25 3186% 1.4410.89, 2.31) ——
Subtotal (95% CI) 85 81 100.0% 1.27[0.73,2.22] il
Total events 63 54

Heterogeneity. Tau? 19; Chi* = 11.26, df = 2 (P = 0.004); * = 82%

Test for overall effect: Z = 0.86 (P = 0.39)

1.3.5 HEC/MEC

Mizukami et al, 2014 2 22 15 22 100.0% 1.45 [1.09, 1.94) t
Subtotal (95% CI) 22 22 100.0% 1.45 [1.09, 1.94]

Total events 22 15

Heterogeneity. Not applicable

Test for overall effect: Z = 2.51 (P = 0.01)

1.3.6 Olanzapine 10mg

Navari et al, 2011 82 121 88 120 10.1% 1.05 [0.81, 1.21] T
Shurmway et al, 2015 4 9 2 9 10% 2.00 [0.48, 8.21] —

Navari et al, 2016 (JSCO) 29 51 37 50 9.0% 1.02 (083, 1.29]

Navari et al, 2016 (NEJM) 103 162 69 170 9.1% 1.57 [1.26, 1.94]

Mukesh et al, 2017 29 42 35 42 87% 0.83 [0.65, 1.06] —
Mukhopadhyay et al, 2017 47 50 20 50 7.0% 2.35 [1.66, 3.32] —_—
Tran etal, 2017 418 478 330 478 10.9% 1.27 [1.18, 1.36) -

Dulal etal, 2019 26 32 25 32 8ex 1.04 [0.81, 1.33] -

Jeon etal, 2019 20 29 12 25 53% 1.44 [0.89, 2.31) —
Saldanha et al, 2019 96 141 41 68 9.0% 1.12 (0.90, 1.41) -
Ithimakin et al, 2020 30 46 33 47 BOX 0.93 [0.70, 1.23] —
Vimolchalao et al, 2020 65 96 24 96 658% 2.71(1.87, 3.93] —_—
Yeo et al, 2020 39 60 22 60 67% 1.70 [1.17, 2.46) —_—
Subtotal (95% CI) 1317 1247 100.0% 1.29 [1.11, 1.50] <
Total events 1009 739

Heterogeneity. Tau? = 0.05; ChiZ = 67.23, df = 12 (P < 0.00001); I = 82%

Test for overall effect: Z = 3.29 (P = 0.0010)

1.3.7 Olanzapine Smg

Mizukami et al, 2014 22 22 15 22 16.7% 1.45 [1.09, 1.94] —
Rurmyantsev et al, 2019 35 47 25 46 14.9% 1.37 [1.00, 1.87] —=—
Hashimoto et al, 2020 276 354 223 351 49.9% 123 [1.11, 1.35] -
Ithimakin et al, 2020 32 47 33 47 1886% 0.97 (0.74, 1.27] ——
Subtotal (95% CI) 470 466 100.0% 1.23 [1.07, 1.41] -

Total events 365 296

Heterogeneity. Tau? = 0.01; Chi% = 4.68, df = 3 (P = 0.20); ¥ = 36%

Test for overall effect: Z = 2.94 (P = 0.003)

1.3.8 Double-Blind Placebo-Controlled Design

Mizukami et al, 2014 22 22 15 22 14.4% 1.45 (109, 1.94) —_
Navari et al, 2016 (NEJM) 103 162 69 170 16.4% 157 [1.26, 1.94] —
Jeonetal, 2019 20 29 12 25 9.9% 1.44 [0.89, 2.31] T
Hashimoto et al, 2020 276 354 223 351 18.9% 1.23 (111, 1.35) -
Ithimakin et al, 2020 62 93 33 47 15.9% 0.95 [0.75, 1.20] "
Vimolchalao et al, 2020 65 96 24 96 123% 2.71(1.87, 3.93) —
Yeo et al, 2020 39 60 23 60 123% 170 [1.17, 2.46) —
Subtotal (95% CI) 816 771 100.0% 1.46 [1.18, 1.81] <
Total events 587 399

Heterogeneity. Tau? = 0.06; ChiZ = 30.63, df = 6 (¢ < 0.0001); I = 80%

Test for overall effect: Z = 3.50 (P = 0.0005)

1.3.9 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)

Mukhopadyay et al, 2017 47 50 20 50 100.0% 2.5 (166, 2.32) t
Subtotal 95% CD 50 50 100.0% 2.35 [1.66, 3.32]

Total events 47 20

Heterogeneity. Not applicable
Test for overall effect: Z = 4.83 (P < 0.00001)

1.3.10 Open Controlled Design (Control Arm = Antiemetics Not In Olanzapine Arm)

Navari et al, 2011 93 121 88 120 17.8% 1.05 [0.91, 1.21)
Shurmway et al, 2015 4 9 2 9 o7% 2.00 (0.48, 8.31) —
Navari et al, 2016 (J5C0) 39 S1 37 50 13.0% 1.03 [0.83, 1.29)

Mukesh et al, 2017 29 42 35 42 12.0% 0.83 (0.65, 1.06)

Tran etal, 2017 418 478 330 478 225% 1.27 [1.18, 1.36] -
Dulal etal, 2019 26 32 25 32 118 1.64 [0.81, 1.33] ——
Rumyantsev et al, 2019 35 47 25 46 9.0% 1.37 [1.00, 1.87] —
Saldanha et al, 2019 96 141 41 68 13.1% 113 [0.90, 1.41] T
Subtotal (95% CI) 921 845 100.0% 1.10 [0.98, 1.24] >
Total events 740 583

Heterogeneity. Tau? = 0.02; Chi? = 18.60, df = 7 (P = 0.010; = 62%
Test for overall effect: Z = 1.60 (P = 0.11)

01 02 05 2 H
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Fig. 1 (continued)
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Table 2 Absolute risk difference

between olanzapine and other Risk difference (95%

confidence interval)

Clinically
significant?

Endpoint

regimens for statistically
significant differences

Complete response, acute phase - adults 0.10 (0.05, 0.15) Yes
Complete response, acute phase - HEC 0.11 (0.05, 0.17) Yes
Complete response, acute phase - olanzapine 10 mg 0.10 (0.04, 0.17) Yes
Complete response, acute phase - double-blind placebo-controlled  0.17 (0.07, 0.27) Yes
design
Complete response, acute phase - open controlled design (control 0.06 (0.01, 0.11) No
arm = antiemetics not in olanzapine arm)
Complete response, delayed phase - adults 0.12 (0.05, 0.20) Yes
Complete response, delayed phase - HEC 0.12 (0.05, 0.20) Yes
Complete response, delayed phase - olanzapine 10 mg 0.11 (0.02, 0.20) Yes
Complete response, delayed phase - olanzapine 5 mg 0.14 (0.03, 0.24) Yes
Complete response, delayed phase - double-blind 0.16 (0.10, 0.22) Yes
placebo-controlled design
Complete response, overall phase - adults 0.17 (0.10, 0.24) Yes
Complete response, overall phase - HEC 0.18 (0.10, 0.25) Yes
Complete response, overall phase - olanzapine 10 mg 0.16 (0.07, 0.25) Yes
Complete response, overall phase - olanzapine 5 mg 0.15 (0.04, 0.26) Yes
Complete response, overall phase - double-blind placebo-controlled ~ 0.22 (0.12, 0.33) Yes
design
No nausea, acute phase - adults 0.13 (0.07, 0.19) Yes
No nausea, acute phase - HEC 0.14 (0.06, 0.21) Yes
No nausea, acute phase - olanzapine 10 mg 0.14 (0.07, 0.20) Yes
No nausea, acute phase - double-blind placebo-controlled design 0.26 (0.19, 0.33) Yes
No nausea, delayed phase - adults 0.19 (0.12, 0.26) Yes
No nausea, delayed phase - HEC 0.19 (0.11, 0.26) Yes
No nausea, delayed phase - olanzapine 10 mg 0.19 (0.12, 0.26) Yes
No nausea, delayed phase - double-blind placebo-controlled design ~ 0.19 (0.11, 0.27) Yes
No nausea, delayed phase - open controlled design (control arm = 0.16 (0.03, 0.28) Yes
antiemetics not in olanzapine arm)
No nausea, overall phase - adults 0.20 (0.13, 0.26) Yes
No nausea, overall phase - HEC 0.21 (0.14, 0.28) Yes
No nausea, overall phase - olanzapine 10 mg 0.20 (0.13, 0.27) Yes
No nausea, overall phase - double-blind placebo-controlled design ~ 0.20 (0.11, 0.29) Yes
No nausea, overall phase - open controlled design (control arm = 0.15 (0.05, 0.26) Yes
antiemetics not in olanzapine arm)
No emesis, delayed phase - adults 0.20 (0.13, 0.26) Yes
No emesis, delayed phase - HEC 0.17 (0.09, 0.25) Yes
No emesis, delayed phase - olanzapine 10 mg 0.20 (0.13, 0.26) Yes
No emesis, overall phase - adults 0.19 (0.11, 0.28) Yes
No emesis, overall phase - HEC 0.25(0.13, 0.37) Yes
No emesis, overall phase - olanzapine 10 mg 0.19 (0.11, 0.28) Yes

nausea control rates, and Sutherland et al. summarized in-
stances where patients successfully experienced no nausea
and no emesis; our review reports on complete response, nau-
sea control, and emetic control.

review summarizes the results across 25 studies, which report-
ed on 4275 patients. One study reported the effect of
olanzapine on children, and three studies reported on
olanzapine for the rescue of breakthrough CINV; the remain-
ing 23 studies reported on olanzapine for the prophylaxis of
CINV in adults, across 4217 patients. Zhou et al. reported on
acute and delayed emetic control with or without nausea con-
trol, Bahbah et al. meta-analyzed complete response and

Fig. 2 Efficacy of olanzapine regimens compared to others for the P
prophylaxis of chemotherapy-induced nausea and vomiting (CINV)—
no nausea. 2.1 Acute phase. 2.2 Delayed phase. 2.3 Overall phase
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2.1

Olanzapine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
2.1.1 Adults
Tan et al, 2009 117 121 98 108 10.4% 1.07[0.99, 1.14] ™~
Navari et al, 2011 105 121 104 120 10.0% 1.00[0.81, 1.11) T
Shumway et al, 2015 3 9 s 10 1.0% 0.67[0.22, 2.03]
Wang et al, 2015 22 42 19 42 as8% 1.47[0.99, 2.19] e
Navari et al, 2016 (JSCO) 44 51 39 50 8.5% 111092, 1.33] T™
Navari et al, 2016 (NEJM) 135 183 82 181 85% 1.62 [1.36, 1.95] ——
Mukesh et al, 2017 35 42 29 42 7.3% 1.21[0.95, 1.54] —
Mukhopadhyay et al, 2017 48 50 43 50 9.6% 1.12 [0.98, 1.27] —
Celio et al, 2019 46 54 21 27 7.5% 1.10[0.87, 1.38] T
Dulal et al, 2019 27 32 26 32 7.7% 1.04[0.823, 1.30] -
Saldanha et al, 2019 98 141 43 68 7.9% 1.10[0.89, 1.36] -T—
Tienchaiananda et al, 2019 10 20 2 18 0.7% 4.75[1.19, 18.92] —_—*
Ithimakin et al, 2020 52 93 21 47 S5.% 1.25 [0.87, 1.80] —
Vimolchalao et al, 2020 48 96 21 96 4.3% 2.29[1.43,3.51] I
Yeo et al, 2020 46 60 32 60 6.7% 1.44[1.09, 1.89] —_—
Subtotal (95% CI) 1115 952 100.0% 1.21[1.08, 1.36] >
Total events 842 585
Heterogeneity: Tau? = 0.03; Chi? = 67.46, df = 14 (P < 0.00001); P = 79%
Test for overall effect: 2 = 3.31 (P = 0.0009)
2.1.2 HEC
Tan et al, 2009 53 56 40 46 11.0% 1.09[0.96, 1.24] T
MNavari et al, 2011 105 121 104 120 11.4% 1.00[0.91, 1.11] +
Shurmway et al, 2015 ES 9 5 10 15% 0.67[0.22, 2.03] —_—T
Wwang et al, 2015 28 42 19 42 63% 1.47 [0.99, 2.19] ——
Navari et al, 2016 (JSCO) 44 51 39 50 10.0% 1.11[0.92, 1.33] ™
Navari et al, 2016 (NEJM) 135 183 82 181 10.1% 1.63 [1.36, 1.95] —_
Celio et al, 2019 46 54 21 27 9.2% 1.10[0.87, 1.38] - T
Dulal et &, 2019 27 32 26 3z 9.3% 1.04[0.83, 1.30] -T—
Saldanha et al, 2019 98 141 43 68 9.5% 1.10[0.83, 1.36]) T
Tienchaiananda et al, 2013 10 20 2 18 1.0% 4.75[1.13, 18.92] _—
Ithimakin et al, 2020 52 93 21 47 6.7% 1.25[0.87, 1.80] T
Vimolchalao et al, 2020 48 96 21 96 5.8% 2.29[1.49, 3.51) —_—
Yeo et al, 2020 46 60 32 60 8.3% 1.44[1.09, 1.89] _
Subtotal (95% CI) 958 798 100.0% 1.24(1.08, 1.43] L 3
Total events 695 455
Heterogeneity: Tau? = 0.04; Chi? = 57.27, df = 12 (P < 0.00001); P = 75%
Test for overall effect: 2 = 2.96 (P = 0.003)
2.1.3 MEC
Tan et al, 2009 64 65 58 62 69.4% 1.05 [0.98, 1.13) | |
Mukesh et al, 2017 3 42 20 42 206% 1.21[0.95, 1.54] -
Subtotal (95% CI) 107 104 100.0% 1.10 [0.92, 1.30] ®
Total events 99 87

Heterogeneity. Tau? = 0.01; Chi* = 2.16, df = L (P = 0.14); I’ = 54%
Test for owerall effect: 2 = 1.06 (P = 0.29)

2.1.4 HEC/MEC

mukhopadhyay et al, 2017 48 50 43 50 100.0% 1.12[0.98, 1.27]
Subtotal (95% CI) 50 50 100.0% 1.12[0.98,1.27]
Total events 48 43

Heterogeneity: Mot applicable
Test for owerall effect: 2 = 1.72 (P = 0.09)

2.1.5 Olanzapine 10mg

Tan et al, 2009 117 121 98 108 10.3% 1.07[0.99, 1.14]

MNavari et al, 2011 105 121 104 120 9.9% 1.00[0.91, 1.11] +

Shumway' et al, 2015 2 9 s 10 1.0% 0.67[0.22, 2.03] —_—
Wang et al, 2015 28 42 19 42 4.8% 1.47[0.99, 2.19] —
Navari et al, 2016 (SCO) 44 51 39 S50 8.5% 1.11[0.92, 1.33] ™

Navari et al, 2016 (NEJM) 135 183 82 181 8.5% 163 [1.36, 1.95] -
Mukesh et al, 2017 35 42 29 4z 7.3% 1.21[0.95, 1.54] —
Mukhopadhyay et al, 2017 48 50 43 50 9.5% 112098, 1.27) "

Celio et al, 2019 46 54 21 27 7.6% 1.10[0.87, 1.38] -

Dulal et al, 2019 27 32 26 32z 7.7% 1.04[0.83, 1.30] -T—

Saldanha et al, 201% 98 141 43 68 7.9% 1.10[0.89, 1.36] T
Tienchaiananda et al, 2019 10 20 2 12 07% 4.75[1.19, 18.92) E————
Ithimakin et al, 2020 30 46 21 47 5.0% 1.46[1.00, 2.14] e
Vimolchalao et al, 2020 48 96 21 96 4.4% 2.28[1.49, 3.51] —_—
Yeo et al, 2020 46 60 32 60 6.7% 1.44[L.03, 1.89] —_—
Subtotal (95% CI) 1068 952 100.0% 1.23[1.09, 1.38] *

Total events 820 585

Heterogeneity: Tau? = 0.03; Chi¥ = 70.61, df = 14 (P < 0.00001); B = 80%
Test for owerall effect: Z = 3.39 (P = 0.0007)

2.1.6 Olanzapine Smg

Ithimakin et al, 2020 22 47 21 47 100.0% 1.05[0.67, 1.63]
Subtotal (95% CI) 47 47 100.0% 1.05[0.67, 1.63]
Total events 22 21

Heterogeneity. Not applicable
Test for owerall effect: Z = 0.21 (P = 0.84)

2.1.7 Double-Blind Placebo-Controlled Design

Navari et al, 2016 (NEJM) 135 183 82 181 34.9% 1.63[1.386, 1.95) &+

Tienchaiananda et al, 2019 10 20 2 1s 2.3% 4.75 [1.19, 18.92] _—
Ithimakin et al, 2020 52 93 2l 47 19.9% 1.25[0.87, 1.80] T

Vimolchalao et al, 2020 48 96 21 96 16.5% 2.28[1.49, 3.51] —

Yeo et al, 2020 46 60 32 60 26.5% 1.44[1.09, 1.89] ——

Subtotal (95% CI) 452 403 100.0% 162 [1.31,2.01] -

Total events 291

158
Heterogeneity Tau? = 0.03; Chi® = 7.66, of = 4 (P = 0.10); * = 48%
Test for overall effect: 2 = 4.38 (P < 0.0001)

2.1.8 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)

Tan et al, 2003 117 121 98 108 55.8% 1.07[0.99, 1.14] .
Wwang et al, 2015 28 42 19 42 a1% 1.47 [0.99, 2.19]

Mukhopadhyay et al, 2017 48 50 43 50 29.1% 1.12[0.98, 1.27] -
Celio et al, 2019 46 54 21 27 11.1% 1.10[0.87, 1.38] T
Subtotal (95% CI) 267 227 100.0% 110 [1.01, 1.19] \4
Total events 239 181

Heterogeneity. Tau? = 0.00; Chi* = 3.99, df = 3 (P = 0.26); I’ = 25%
Test for overall effect: Z = 2.24 (P = 0.03)

2.1.9 Open Controlled Design (Contral Arm = Antiemetics Not In Olanzapine Arm)

Navari et al, 2011 205 121 104 120 53.3% 1.00[0.91, 1.11] -
Shurmway et al, 2015 3 9 S 10 0.4% 0.67[0.22, 2.02] —
Navari et al, 2016 (5CO) 44 51 39 50 15.5% 1.11[0.92, 1.33] 1—
Mukesh et al, 2017 I 42 20 42 sEx 1.21[0.95, 1.54] e
Dulal et al, 2019 27 1 26 22 10.4% 1.04[0.82, 1.20] ——
Saldanha et al, 2019 98 141 43 68 116% 1.10[0.89, 1.26) -
Subtotal (95% CI) 396 322 100.0% 105 [0.97, 1.13] »

Total events 32

12 246
Heterogeneity. Tau? = 0.00; Chi* = 23.38, df = 5 (P = 0.64); = 0%
Test for overall effect: Z = 1.25 (P = 0.21)
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Fig. 2 (continued)
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2.2

Olanzapine
Events Total Events Total Weight M-H, Random, 95% CI

Study or Subgroup

Control

Risk Ratio

Risk Ratio
M-H, Random, 95% CI

2.2.1 Adults

Tan et al, 2009 93
Navari et al, 2011 3
Shurmway et al, 2015 4
Wang et al, 2015 35
Navari et al, 2016 (SCO) 36
Navari et al, 2016 (NEJM) 75
Mukesh et al, 2017 24
Mukhopadhyay et al, 2017 38
Celio et al, 2019 32
Dulal et al, 2019 22
Saldanha et al, 2019 98
Tienchaiananda et al, 2019 &
Ithimakin et al, 2020 37
¥imolchalao et al, 2020 40
Yeo et al, 2020 46
Subtotal (95% CI)

Total events 669

Heterogeneity: Tau? = 0.08; Chi® =

2.2.2 HEC

Tan et al, 2009

Navari et al, 2011
Shumway et al, 2015

Wang et al, 2015

Navari et al, 2016 (SCO)
Navari et al, 2016 (NEJM)
Celio et al, 2019

Dulal et al, 2013

Saldanha et al, 2013
Tienchaiananda et al, 2019
Ithimakin et al, 2020
Vimolchalao et al, 2020
Yeo et al, 2020

Subtotal (95% CI)

Total events 5!

121 50 108  8.9%
121 46 120  8.5%

9 2 9 13%
42 22 42 7.8%
51 20 50 7.0%
177 45 177 7.9%
a2 23 42 7.0%
S0 19 50 6.9%
54 20 27 7.8%
32 24 32 7.9%
141 40 68 8.9%
20 0 19 0.4%
93 16 47 5.9%
96 13 96 5.0%

80 8.8%
1109 947 100.0%
378

51.17, df = 14 (P < 0.00001y; F =
Test for overall effect Z = 3.98 (P < 0.0001)

39
a3

53

56 14 46 7.4%
121 46 120 10.0%

9 2 9 1.8%
42 22 42 9.3%
51 20 50 8.4%
177 45 177 9.4%
sS4 20 27 9.3%

32 24 32 9.4%
141 40 68 10.4%
20 0 19 05%
93 16 47 7.4%
96 13 96 6.4%
60 38 60 10.3%
952 793 100.0%
3200

1.66[1.33, 2.08]
179(1.38 2.21)
2.00[0.48, 8.21]
159(1.16, 2.19]
1.76[1.20, 2.59]
1.67 [1.23, 2.26)
1.04 (0.71, 1.53]
2.00(1.36, 2.94]
0.80[0.58, 1.10]
0.92 [0.67, 1.25]
1.18(0.94, 1.48)
12.38[0.75, 205.75]
1.171[0.73, 1.87)
3.08(1.76, 5.38]
1.21(0.95, 1.54)
1.42 [1.20, 1.69]

73%

2.29(1.43, 3.66)
1.79(1.38,2.31)
2.00[0.48, 8.31)
159(1.16, 2.19]
1.76[1.20, 2.59]
1.67 [1.23, 2.26)
0.80(0.58, 1.10]
0.92 [0.67, 1.25)
1.18[0.94, 1.48)
12.38(0.75, 205.75)
1.17 [0.73, 1.87]
2.08(1.76, 5.38]
1.21[0.95, 1.54]
1.46 [L18, 1.79]

Heterogeneity: Tau® = 0.09; Chi® = 48.48, of = 12 (F < 0.00001); I = 75%
Test for overall effect: Z = 3.55 (¢ = 0.0004)

2.2.3 MEC
Tan et al, 2009

Mukesh et al, 2017
Subtotal (95% CI)

Total events

s4
24

65 26 62 612%
42 23 42 38.8%
107 104 100.0%

78
Heterogeneity: Tau? = 0.02; Chi® = 1.94, df = 1 (F = 0.16); I = 49%
Test for overall effect: Z = 1.52 (P = 0.13)

2.2.4 HEC/MEC
Mukhopadhyay et al, 2017
Subtotal (95% CI)

Total events

Heterogeneity: Not applicable

38

38

S0 13 50 100.0%
50 50 100.0%
19

Test for overall effect: Z = 2.51 (P = 0.0004)

2.2.5 Olanzapine 10mg
Tan et al, 2009

Navari et al, 2011
Shurnway et al, 2015

Uifang et al, 2015

Navari et al, 2016 (JSCO)
Navari et al, 2016 (NEJM)
Mukesh et al, 2017
Mukhopadhyay et al, 2017
Celio et al, 2019

Dulal et al, 2019

Saldanha et al, 20139
Tienchaiananda et al, 2019
Ithimakin et al, 2020
Vimolchalao et al, 2020
Yeo et al, 2020

Subtotal (95% CI)

Total events 6!

92
83

4
35
36
75

S50

121 50 108 9.0%
121 46 120 8.6%
9 2 9 1.3%
42 22 42 78%
51 20 50 7.0%
177 45 177 B8.0%
42 23 42 7.0%
50 19 50 7.0%
54 20 27 7.9%
32 24 32 7.9%
141 40 68 8.9%
20 0 19 0.4%
46 16 47  53%
96 12 96 5.1%
60 £33 60 8.8%
1062 947 100.0%
378

Heterogeneity. Tau? = 0.08; Chi® = 51.23, df = 14 (P < 0.00001); I =
Test for overall effect: 7 = 2.96 (P < 0.0001)

2.2.6 Olanzapine Smg
Ithimakin et al, 2020
Subtotal (95% CI)

Total events
Heterogeneity. Not applicable

19

19

47 16 47 100.0%
47 47 100.0%

16

Test for overall effect: Z = 0.64 P = 0.52)

2.2.7 Double-Blind Placebo-Controlled Design

Navari et al, 2016 (NEJM) 75
Tienchaiananda et al, 2019 3
Ithimakin et al, 2020 37
¥imolchalao et al, 2020 40
Yeo et al, 2020 46
Subtotal (95% CI)

Total events 204

177 45 177 27.3%
20 0 19 18%
93 16 47 22.2%
96 12 96  19.6%
60 38 60 29.2%

446 399 100.0%

Heterogeneity: Tau® = 0.12; Chi® = 14.97, df = 4 (F = 0.005); I* = 73%
Test for overall effect: Z = 2.49 (P = 0.01)

142 [1.12, 1.82)
1.04[0.71, 1.53]
127[0.93, 1.72]

00 (126, 2.94]
2.00 [1.36, 2.94]

166 [1.33, 2.08)
1.79(1.38, 2.31)
2.00 (0.48, 8.31]
159[1.16, 2.19]
1.76(1.20, 2.59]
167 (1.23, 2.26]
1.04 [0.71, 1.53]
2.00(1.36, 2.94]
0.80[0.58, 1.10]
0.92 [0.67, 1.25]
1.18[0.94, 1.48]

12.38 (0.75, 205.75]
1.15 [0.67, 1.97)
3.08(1.76, 5.28]
1.21(0.95, 1.54]
1.42 [1.20, 1.70]

73%

1.19(0.70, 2.01)
1.19 [0.70, 2.01]

167 (123, 2.26)
12.3810.75, 205.75]
117 (0.73, 1.87)
2.08 (176, 5.28]
121(0.95, 1.54]
164 [111, 2.42]

2.2.8 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)

Tan et al, 2009

Wang et al, 2015

Mukhopadhyay et al, 2017

Celio et al, 2019

Subtotal (95% CI)

Total events 1
Heterogeneity. Tau? = 0.12; Chi® =

121 S0 108 27.2%
42 22 42 24.9%
50 13 50 22.9%
54 20 27 25.0%

267 227 100.0%

1.66 [1.3%, 2.08]
1.59(1.16, 2.19]
2.00[136, 2.94]
0.80(0.58, 1.10)
1.43 [0.98, 2.09]

98
18.52, df = 3 (P = 0.0003); * = 84%
Test for overall effect: Z = 1.85 (P = 0.06)

2.2.9 Open Controlled Design (Control Arm = Antiemetics Not In Olanzapine Arm)

Navari et al, 2011

Shumway et al, 2015

Navari et al, 2016 (SCO)

Mukesh et al, 2017

Dulal et al, 2013

Saldanha et al, 2019

Subtotal (95% CI)

Total events 2

67

121 46 120 21.3%
9 2 9 2.9%
51 20 50 16.9%
42 23 42 17.0%
32 24 32 135%
141 40 68 22.3%
396 321 100.0%

155

Heterogeneity: Tau? = 0.06; Chi® = 16.27, df = S (P = 0.006); I = 69%
Test for overall effect: 2 = 2.03 (P = 0.04)

174138, 2.31)
2.00(0.48, 8.31)
176 (1.20, 2.59)
1.04 [0.71, 1.53]
0.92 [0.67, 1.25]
1,18 (0.94, 1.48]
1.31[1.01, 1.69]
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23
Olanzapine Control Risk Ratio Risk Ratio

Study or Si Events Total Events Total Weight M-H, di 95% ClI M-H, d 95% CI
2.3.1 Adults
Tan et al, 2009 93 121 48 108 11.9% 1.73[1.37, 2.18] —_
Navari et al, 2011 8 121 46 120 11.4% 179138, 2.31] —_—
Shurnway et al, 2015 2 9 3 10 13% 0.74 0186, 3 48]
Navari et al, 2016 (JSCO) 36 51 21 50 9.2% 1.68[1.16, 2.44] —_—
Navari et al, 2016 (NEJM) 66 177 33 178 9.8% 170122, 2.38)
Mukesh et al, 2017 22 42 22 42 2.8% 1.00[0.68, 1.48] -
Dulal et al, 2019 22 32 23 32 10.2% 0.96 [0.70, 1.32) —
Rumyantsevet al, 2019 21 47 11 46 5.6% 1.87 [1.02, 2.42]
Saldanhaet al, 2019 83 141 33 68 11.1% 1.30[0.93, 1.71]
Tienchaiananda et al, 2013 6 20 0 19 0.4% 12.38([0.75, 205.75) —
Ithimakin et al, 2020 30 33 12 47 6.3% 1.17 [0.67, 2.02) -
Yimolchalag et al, 2020 33 36 11 36 5.6% 3.55[1.82,6.50)
Yeo et al, 2020 35 &80 20 &80 8.3% 1.75[1.15, 2.66]
Subtotal (95% CI) 1010 876 100.0% 1.53 [1.28, 1.84]
Total events 545 291

Heterogeneity. Tau? = 0.06; Chi® = 30.63, df = 12 (P = 0.002); I = 61%
Test for overall effect: 2 = 4.57 (P < 0.00001)

2.3.2 HEC

Tan et al, 2009 39 56 12 46 8.4% 2.46[151, 4.03]

Navari et al, 2011 83 121 46 120 12.8% 179138, 2.31]

Shurnway et al, 2015 2 9 3 10 1.6% 0.74[0.186, 3 48]

Navari et al, 2016 {J5CO) 36 51 21 50 10.6% 1.68[1.16, 2.44]

Navari et al, 2016 (NEJM) 66 177 33 178 1l.2% 1.70[1.22, 2.38)

Dulal et al, 2019 22 32 23 32 11.6% 0.96 [0.70, 1.32] —
Rumyantsevet al, 2019 21 a7 11 46 6.8% 1.87 102, 3.42]

Saldanha et al, 2019 83 141 33 68 12.4% 130[093, 1.71]

Tienchaiananda et al, 2019 & 20 0 19 0.5% 12.38[0.75, 205.75] —
Ithimakin et al, 2020 30 23 1z 47 7.6% 1.17 [0.67, 2.02] —
Yimolchalao et al, 2020 39 36 11 36 6.8% 2.55[1.92,6.50]

Yeoet al, 2020 35 &80 20 60 9.7% 1.75[1.15, 2.66]

Subtotal (95% CI) 903 772 100.0% 1.64 [1.33,2.02]

Total events 468 233

Heterogeneity. Tau? = 0.07; Chi® = 28.74, df = 11 (P = 0.002); I = 62%
Tast for overall effect: Z = 4.64 (P < 0.00001)

2.3.3 MEC

Tan et al, 2009 54 65 35 62 57.8% 1.47[1.15, 1.88]

Mukesh et al, 2017 23 42 23 42 42.2% 1.00 [0.68, 1.48] —
Subtotal (95% CI) 107 104 100.0% 1.25 [0.86, 1.82] -
Total events

77 58
Heterogeneity: Tau? = 0.05; Chi® = 2.77, df = 1 (P = 0.10); I’ = 64%
Test for overall effect: Z = 1.16 (P = 0.25)

2.3.4 Olanzapine 10mg

Tan et al, 2009 93 121 48 108 12.6% 1.73[137, 2.18]

MNavari et al, 2011 83 121 46 120 12.1% 179138, 2.31)

Shumway et al, 2015 2 el 3 10 1.4% 0.74[0.16, 2.48]

Navari et al, 2016 (5CO) 36 51 21 50 9.8% 1.68[1.16, 2.44)]

Navari et al, 2016 (NEJM) 66 177 33 178 10.5% 170122, 2.38)

Mukesh et al, 2017 23 42 23 42 9.5% 1.00[0.68, 1.48)] i
Dulal et al, 2019 22 32 23 32 10.9% 0.96 [0.70, 1.32] —
Saldanha et al, 2019 89 141 33 68  11.7% 1.30[0.99, 1.71)

Tienchaiananda et al, 2019 6 20 0 19 0.4% 12.38[0.75, 205.75] —
Ithimakin et al, 2020 16 46 12 47 6.0% 1.26[0.68, 2.31) I
Yimolchalao et al, 2020 33 36 11 96 6.1% 3.55([1.93,650]

Yeo et al, 2020 35 60 20 60 B.O% 1.75 [1.15, 2.66)

Subtotal (95% CI) 916 830 100.0% 1.52[1.26, 1.84]

Total events 510 280

Heterogeneity. Tau? = 0.06; Chi? = 29.72, df = 11 (P = 0.002); I = 63%
Test for gverall effect; Z = 4.31 (P < 0.0001)

—
Y
<>
—_—
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—_—
| —
N
4
—
-
-
—
-
>
2.3.5 Olanzapine Smg
—.—

Rumyantsevet al, 2019 21 47 11 46 51.7% 1.87[1.02, 3.42]

Ithimakin et al, 2020 14 47 13 47 48.3% 1.08[057, 2.04) —
Subtotal (95% CI) 94 93 100.0% 1.43 [0.83, 2.46] T
Total events 35 24

Heterogeneity: Tau®? = 0.05; Chi® = 1.51, df = 1 (f = 0.22); I = 34%

Test for overall effect: 2 = 1.30 (P = 0.19)

2.3.6 Double-Blind Placebo-Controlled Design

Navari et al, 2016 (NEJM) 66 177 39 178 20.1% 1.70[1.22, 2.28) —
Tienchaiananda et al, 2019 3 20 ¢} 19 1.8% 12.38[0.75, 205.75] N E——
Ithimakin et al, 2020 30 83 12 47 21.7% 1.17[0.67, 2.02] —_—
Yimolchalao et al, 2020 38 46 11 46 19.7% 2.55[1.93, 6.50] —_—
Yeo et al, 2020 35 &0 20 60 26.7% 1.75 [1.15, 2.66] —_——
Subtotal (95% CI 446 400 100.0% 1.89[1.29, 2.77] gl
Total events 176 83

Heterogeneity: Tau? = 0.10; Chi® = 9.38, df = 4 (P = 0.05); I’ = 57%

Test for overall effect: 2 = 3.27 (P = 0.001)

2.3.7 Open Controlled Design (Control Arm = All Except Ol

Tan et al, 2009 93 121 48 108 100.0% 1.73[1.37, 2.18] t
Subtotal (95% CI) 121 108 100.0% 1.73[1.37,2.18)

Total events 93 48

Heterogeneity. Not applicatlle

Test for overall effect: 2 = 4.62 (P < 0.00001)

2.3.8 Open Controlled Design (Control Arm = Antiemetics Not in Olanzapine Arm)

Navari et al, 2011 8 121 46 120 20.2% 1.79[1.38, 2.31] ——
Shurway et al, 2015 2 El E 10 2.1% 0.74[0.186, 3.48)

Navari et al, 2016 {SCO) 36 51 21 50 15.9% 1.68[1.16, 2.44] e
Mukesh et al, 2017 23 42 23 42 15.3% 1.00[0.68, 1.48] S

Dulal et al, 2019 22 32 23 32 17.8% 0.96 [0.70, 1.32] ——
Rumyantsev et al, 2019 21 47 11 46 9.4% 1.87[1.02, 3.42] —
Saldanha et al, 2013 a9 141 33 68  19.4% 1.30[0.99, 1.71) =
Subtotal (95% CD 443 368 100.0% 134 [1.07, 1.69] B
Total events 276 160

Heterogeneity: Tau® = 0.05; Chi® = 14.80, df = & (P = 0.02); I = 56%
Test for overall effect: 2 = 2.51 (P = 0.01)
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Fig. 2 (continued)
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3.1

Olanzapine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
3.1.1 Adults L
Tan et al, 2009 114 121 101 108 39.4% 1.01[0.94, 1.08]
Shurmway et al, 2015 5 B 2 a 4.1% 1.88 [0.64, 5.46]
Wang et al, 2015 38 42 33 42 32.1% 1.15 [0.96, 1.39] T
Yeoetal 2020 43 &0 31 60 24.5% 1.29[1.04, 1.86] — -
Subtotal (95% CI) 231 219 100.0% 1.17 [0.93, 1.47] <
Total events 200 168

Heterogeneity, Tau® = 0.03; Chi® = 12.36, df = 3 (P = 0.006); I? = 76%
Test for overall effect: 2 = 1.32 (P = 0.1%9)

3.1.2 HEC

Tan et al, 2009 51 56 41 46 40.8% 1.02 [0.90, 1.16] g 3l
Shurmway et al, 2015 5 8 3 2] 2.9% 1.88 [0.64, 5.46]

Wang et al, 2015 28 42 33 42 33.8% 1.15 [0.96, 1.29] T
Yeo et al, 2020 43 60 21 60 22.6% 1.29[1.04, 1.86] ——
Subtotal (95% CI) 166 157 100.0% 1.16 [0.96, 1.40] o
Total events 137 108

Heterogeneity. Tau® = 0.02; Chi? = 6,81, df = 3 (P = 0.08); I’ = 56%
Test for overall effect: 2 = 1.56 (P = 0.12)

3.1.3 MEC

Tan et al, 2009 632 65 60 62 100.0% 1.00[0.94, 1.07] !
Subtotal (95% CI) 65 62 100.0% 1.00 [0.94, 1.07] b
Total events 63 &0

Heterogeneity. Mot applicahle
Test for overall effect: 2 = 0.05 (P = 0.96)

3.1.4 Olanzapine 10mg

Tan et al, 2009 114 121 101 108 39.4% 1.01[0.94, 1.08] L
Shumway et al, 2015 5 8 3 9 4.1% 1.88 [0.64, 5.46]

Wang et al, 2015 38 42 33 42 32.1% 1.15 [0.96, 1.29] T
Yeo et al, 2020 43 &0 21 60 24.5% 1.25[1.04, 1.86] ——
Subtotal (95% CI) 231 219 100.0% 1.17 [0.93, 1.47] <
Total events 200 1638

Heterogeneity: Tau® = 0.03; Chi® = 12.36, df = 3 (P = 0.008); |I? = 76%
Test for overall effect: 2 = 1.32 (P = 0.19)

3.1.5 Double-Blind Placebo-Controlled Design

Yeo et al, 2020 43 60 31 &0 100.0% 1.29[1.04, 1.86]
Subtotal (95% CI) 60 60 100.0% 1.39 [1.04, 1.86]

Tatal events 432 21
Heterogeneity. Mot applicable
Test for overall effect: 2 = 2.20 (P = 0.03)

3.1.6 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)

Tan et al, 2009 114 121 101 108 &8.6% 1.01[0.94, 1.08] %

Wang et al, 2015 1 42 33 42 321.4% 1.15 [0.96, 1.39]
Subtotal (95% CI) 163 150 100.0% 1.05 [0.92, 1.20]
Total events 152 124

Heterogeneity. Tau? = 0.01; Chi*? = 2,08, di = L (P = 0.15); I’ = 52%

Test for overall effect: 2 = 0.72 (P = 0.46)

3.1.7 Open Controlled Design (Control Arm = Antiemetics Not In Olanzapine Arm)
Shurmway et al, 2015 5 8 3 9 100.0% 1.88 [0.64, 5.46]

Subtotal (95% CI) 8 9 100.0% 1.88 [0.64, 5.46] -—*—-
Total events 5 E

Heterogeneity. Mot applicahble
Test for owerall effect: 2 = 1.15 (P = 0.25)

0.1 02 0’5 1 ] 5 10
Favours Control Favours Olanzapine

Fig. 3 Efficacy of olanzapine regimens compared to others for the prophylaxis of chemotherapy-induced nausea and vomiting (CINV)—no emesis. 3.1
Acute phase. 3.2 Delayed phase. 3.3 Overall phase
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3.2

Olanzapine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
3.2.1 Adults
Tan et al, 2004 112 121 73108 28.4% 1.27[1.19, 1.58] -
Shurmway et al, 2015 & 9 5 9 1.4% 1.20[0.57, 2.52] —
Wang et al, 2015 40 42 24 42 28.9% 1.18 [1.00, 1.28] -
Yeo et al, 2020 56 60 46 60 31.3% 1.22 [1.04, 1.42] —+
Subtotal (95% CI) 232 219 100.0% 1.26 [1.16, 1.38] 4
Total events 214 158

Heterogeneity: Tau? = 0.00; Chi® = 2.38, df = 2 (P = 0.50); I = 0%
Test for overall effect: 2 = 5.24 (P < 0.00001)

3.2.2 HEC

Tan et al, 2009 44 56 26 46 12.9% 1.39[1.04, 1.85] —
Shumway et al, 2015 [ 9 > 39 1.9% 1.20[0.57, 2.53] —

Wang et al, 2015 40 42 34 42 40.9% 1.18[1.00, 1.28] Hl-
Yeo et al, 2020 56 60 46 60 44.3% 1.22 [1.04, 1.42] -
Subtotal (95% CI) 167 157 100.0% 1.22 [1.10, 1.35] L )
Total events 146 111

Heterogeneity: Tau® = 0.00; Chi? = 1.16, df = 2 (P = 0.76); I? = 0%
Test for overall effect: 2 = 3.79 (P = 0.0002)

3.2.3 MEC

Tan et al, 2009 58 65 47 62 100.0% 1.18[1.00, 1.29]
Subtotal (95% CI) 65 62 100.0% 1.18 [1.00, 1.39]
Total events 58 47

Heteraogeneity. Mot applicable
Test for overall effect; 2 = 1.9% (P = 0.03)

3.2.4 Olanzapine 10mg

Tan et al, 2009 112 121 73 108 3B.4% 1.27[1.19, 1.58] -
Shumway et al, 2015 6 9 5 9 1.4% 1.20[0.57, 2.53] —
Wang et al, 2015 40 42 34 42 28.9% 1.18 [1.00, 1.38] -
Yeo et al, 2020 56 &0 46 60 31.3% 1.22 [1.04, 1.42] -
Subtotal (95% CI) 232 219 100.0% 1.26 [1.16, 1.38] L
Total events 214 158

Heterogeneity: Tau® = 0.00; Chi? = 2.38, df = 2 (P = 0.50); I? = 0%
Test for overall effect: 2 = 5.24 (P < 0.00001)

3.2.5 Double-Blind Placebo-Controlled Design

Yeoetal, 2020 SE &0 46 60 100.0% 1.22 [1.04,
Subtotal (95% CI) 60 60 100.0% 1.22 [1.04,
Total events 56 46

Heterogeneity: Mot applicahble

Test for overall effect: 2 = 2.49 (P = 0.01)

e
B
N

3.2.6 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)

Tan et al, 2004 112 121 73 108 53.4% 1.27[1.1%, 1.58] g 3

Wang et al, 2015 40 42 34 42 46.6% 1.18 [1.00, 1.28] HE-

Subtotal (95% CI) 163 150 100.0% 1.28 [1.09, 1.49] k-3

Total events 152 107

Heterogeneity: Tau® = 0.01; ChiZ = 2.09, df = 1 (P = 0.15); I? = 52%

Test for owverall effect: 2 = 3,10 (P = 0.002)

3.2.7 Open Controlled Design (Control Arm = Antiemetics Not In Olanzapine Arm)

Shumway et al, 2015 6 9 5 9 100.0% 1.20[0.57, 2.53] i

Subtotal (95% CI) 9 9 100.0% 1.20 [0.57, 2.53]

Total events 3 5

Heterogeneity: Mot applicable

Test for overall effect: £ = 0.48 (P = 0.63)
L 1 1 1 1 ]
01 072 0.5 1 2 5 10

Favours Control Favours Olanzapine

Fig. 3 (continued)
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3.3

Olanzapine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
3.3.1 Adults
Tan et al, 2009 102 121 73108 ©9.7% 1.25[1.07, 1.45] L 3
Shurmway et al, 2015 4 9 2 9 1.1% 2.00[0.48, 8.21]
Jeon et al, 2019 20 29 14 25 12.1% 1.23 [0.81, 1.88] T
Yeo et al, 2020 41 60 24 60 17.0% 1.71[1.20, 2.44] —
Subtotal (95% CI) 219 202 100.0% 1.32 [1.13, 1.54] L 2
Total events 167 112

Heterogeneity: Tau? = 0.00; Chi® = 3.23, df = 2 (P = 0.36); I = 7%
Test for overall effect: £ = 2.59 (P = 0.0003)

3.3.2 HEC

Tan et al, 2009 44 56 26 46 58.8% 1.39[1.04, 1.85] ——
Shurmway et al, 2015 4 9 2 9 2.4% 2.00[0.48, 8.31]

Yeo et al, 2020 41 60 24 60 3B.8% 1.71[1.20, 2.44] —-—
Subtotal (95% CI) 125 115 100.0% 1.52 [1.22, 1.89] P
Total events 89 52

Heterogeneity: Tau? = 0.00; Chi® = 0.97, df = 2 (P = 0.62); I = 0%
Test for overall effect: £ = 3.71 (P = 0.0002)

3.3.3 MEC

Tanet al, 2009 58 65 47 62 87.0% 1.18 [1.00, 1.29] |'.
Jeon et al, 2019 20 29 14 25 13.0% 1.23 [0.81, 1.88] T
Subtotal (95% CI) 94 87 100.0% 1.18 [1.02, 1.38] &
Total events 78 6l

Heterogeneity. Tau? = 0.00; Chi? = 0.04, df = 1 (P = 0.84); I’ = 0%
Test for overall effect; 2 = 2. 16 (P = 0.03)

3.3.4 Olanzapine 10mg

Tan et al, 2009 102 121 73 108 69.7% 1.25 [1.07, 1.45] L 3
Shurmway et al, 2015 4 9 2 ] 1.1% 2.00[0.48, 8.21)

Jeon et al, 2019 20 29 14 25 12.1% 1.23 [0.81, 1.88] i
Yeo et al, 2020 41 G0 24 60 17.0% 1.71[1.20, 2.44] —
Subtotal (95% CI) 219 202 100.0% 1.32 [1.13, 1.54] <&
Total events 167 112

Heterogeneity: Tau? = 0.00; Chi® = 3.23, df = 2 (P = 0.36); I = 7%
Test for overall effect: £ = 259 (P = 0.0003)

3.3.5 Double-Blind Placebo-Controlled Design

Jeon et al, 2019 20 29 14 25  43.5% 1.23 [0.81, 1.88] —
Yeo et al, 2020 41 60 24 60 565% 1.71[1.20, 2.44] —i—
Subtotal (95% CI) 89 85 100.0% 1.48 [1.08, 2.04] -
Total events 61 38

Heterogeneity: Tau? = 0.01; Chi® = 1.37, df = L (P = 0.24); I = 27%
Test for overall effect: 2 = 2.40 (P = 0.02)

3.3.6 Open Controlled Design (Control Arm = All Antiemetics, Except Olanzapine)

Tanet al, 2009 102 121 73 108 100.0% 1.25 [1.07, 1.45]
Subtotal (95% CI) 121 108 100.0% 1.25 [1.07, 1.45]
Total events 102 73

Heterogeneity. Mot applicable
Test for overall effect: £ = 2.86 (P = 0.004)

3.3.7 Open Controlled Design (Control Arm = Antiemetics Not In Olanzapine Arm)

Shurmway et al, 2015 4 9 2 9 100.0% 2.00 [0.48, 8.31]
Subtotal (95% CI) 9 9 100.0% 2.00 [0.48, 8.31] -—+——
Total events 4 2

Heterogeneity. Mot applicable
Test for overall effect: £ = 0.95 (P = 0.34)

1 1 1 1 1 ]
01 072 05 1 2 5 10
Favours Control Favours Olanzapine

Fig. 3 (continued)
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Olanzapine Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.1
Nakagaki et al, 2017 10 22 5 40 100.0% 2.64[1.42,9.30] B
Subtotal (95% CI) 22 40 100.0% 3.64[1.42, 9.30] —=aF R RAr——
Total events 10 L
Heterogeneity: Not applicable
Test for overall effect Z= 269 (P=0.007)
4.2
Mavari and Gray, 2009 21 32 19 B8 100.0% 2.35[1.49, 3.71] ——
Subtotal (95% CI) 32 68 100.0% 2.35[1.49, 3.71] ‘
Total events 21 19

Heterogeneity: Mot applicable
Testfor overall effect: Z=3.66 (F=0.0002)

4.3

Mavari et al, 2013 38 56 12 52 100.0%
Subtotal (95% CI) 56 52 100.0%
Total events 38 12

Heterogeneity: Mot applicable
Test for averall effect: Z=4.00 (P = 0.0001)

4.4

Mavari etal, 2013 349 56 16 52 100.0%
Subtotal (95% CI) 56 52 100.0%
Total events 349 16

Heterogeneity. Mot applicable
Testfor overall effect Z= 3.62 (P = 0.0003)

2.94[1.73, 4.99] ——
—eaE T

2.94[1.73, 4.99]

2.26 [1.45, 3.52]

10

2.261[1.45, 3.52] .
i
;

I 1 1
01 02 0.5
Favours Control Favours Qlanzapine

-

Fig. 4 Efficacy of olanzapine regimens compared to others for the rescue of breakthrough chemotherapy-induced nausea and vomiting (CINV). 4.1
Complete response - acute phase. 4.2 Complete response - overall phase. 4.3 No nausea - overall phase. 4.4 No Emesis - overall phase

For studies reporting on HEC patients, olanzapine is statis-
tically and clinically superior in seven of nine efficacy end-
points in the prophylaxis setting; only complete emetic control
in the acute and overall phases were not statistically different
from comparative regimens. Meta-analysis results among
studies employing 10-mg doses and among studies comparing
olanzapine to placebo-controlled regimens indicated
olanzapine as statistically and clinically superior in eight of
nine efficacy endpoints for prophylaxis of CINV, with the
exception of complete emetic control in the acute phase.
These results support the international clinical guidelines
[28-30] in their recommendation of 10-mg olanzapine in ad-
dition to standard antiemetic regimens for the prophylaxis of
CINV among HEC patients.

Furthermore, this review includes important subgroup
analyses not previously conducted among prophylactic stud-
ies, namely meta-analyzing studies reporting on MEC patients
and 5-mg olanzapine dosing. Olanzapine is both statistically
and clinically superior in only three of six efficacy endpoints
where a 5-mg dosage is employed—complete response in the
acute, delayed, and overall phases. However, it is important to
note that over 800 patients across 4 studies were meta-
analyzed for the efficacy endpoints of complete response;
there was much less statistical power relative to meta-

analyses looking at HEC patients alone. Furthermore, even
for the efficacy endpoints of complete response, these meta-
analysis results are much more fragile and less certain than
those pertaining to olanzapine administered at 10-mg dose
studies. Olanzapine may potentially be superior to compara-
tive regimens when administered in 5-mg doses as indicated
by point estimates, but the paucity of data results in low sta-
tistical power to find these differences statistically significant.
Olanzapine has also recently been reported to be effective at 5-
mg doses in controlling nausea and vomiting, unrelated to
chemotherapy, for patients with advanced cancer [67]. More
RCTs are needed in the CINV setting, to evaluate the efficacy
of 5-mg olanzapine doses compared to non-olanzapine-
containing regimens. Studies comparing 5-mg doses to 10-
mg doses are also encouraged; an abstract recently presented
by Mukhopadhyay et al. suggests that 5-mg and 10-mg doses
may have similar efficacy, although it has no description of
drop out patients or chemotherapy regimens in either arm, and
no statistical calculations were published [39].

In the MEC setting, olanzapine is reported to be statistically
and clinically superior in two of nine efficacy endpoints
only—no nausea in the delayed phase, and no emesis in the
overall phase. However, as with the results from the meta-
analysis of 5-mg doses, there is a paucity of data in this setting.
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The results are less robust compared to those in the HEC
setting, with the recent clinical trials having noticeable im-
pacts on the summary effect size. More RCTs in this setting
would allow for a better understanding of olanzapine’s true
efficacy for MEC patients.

Olanzapine is reported to be clinically and statistically su-
perior than other regimens for the rescue of breakthrough
CINV. However, this review’s results are only supported by
one included study for each efficacy endpoint. Results should
be interpreted with caution. In both the prophylactic and res-
cue setting, olanzapine is reported to be equally as safe as
other regimens. However, this too should be interpreted with
caution, as the key adverse event of sedation is not routinely
reported—many studies commonly reported only on serious
(i.e., grade 3 or greater toxicity) adverse events, an observa-
tion also noted by our group several years ago [26]. It has been
well-documented that olanzapine is a strong sedative, and pa-
tients commonly experience fatigue, drowsiness, and reduced
general activity [20]. In the interest of reducing adverse
events, further exploring the reduction of the dosage of
olanzapine (i.e. more RCTs reporting on 5-mg olanzapine
doses) is encouraged.

This review was not without limitations. Ideally, the proto-
col would have been registered on PROSPERO; given the
COVID 19 pandemic, this was not a feasible option—
protocol registration would have required several months,
while in hindsight our review was already completed. There
were numerous instances where there were high levels of het-
erogeneity; a random-effects model was applied in all circum-
stances to try to appropriately account for this. As well, as is
the nature of meta-analyses, the results suffer from any intrin-
sic biases from included RCTs; over half of the studies have
notable concerns of bias due to lack of blinding.

In conclusion, olanzapine is effective and safe for the pro-
phylaxis and rescue of CINV. It has been well-documented in
the HEC setting and when administered at 10-mg doses; it is
statistically and clinically superior to comparative regimens,
but its sedative properties can make it difficult to use in out-
patient settings. It is unclear if olanzapine is effective in the
MEC setting and when administered at a lower 5-mg dose,
and further RCTs are needed for a more definitive conclusion.
The sedative effect associated with 10 mg of olanzapine fur-
ther corroborates the need for more investigations into using
olanzapine at lower doses.
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