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Background: Since most of Thai cancer patients receiving high emetogenic chemotherapy do not have
access to neurokinin-1 (NK-1) receptor antagonists or palonosetron as recommended by international
guidelines for chemotherapy-induced nausea and vomiting (CINV) prevention. We decided to evaluate
the efficacy of olanzapine with the real-life practice antiemetic drugs ondansetron and dexamethasone, in
prevention of CINV resulting from doxorubicin plus cyclophosphamide regimen in early-stage breast cancer
patients.

Methods: In this randomized, double-blind, placebo-controlled trial, we compared olanzapine with a
placebo in combination with ondansetron and dexamethasone in early-stage breast cancer patients receiving
doxorubicin 60 mg/m’ plus cyclophosphamide 600 mg/m’. The intervention group received olanzapine
10 mg orally while the control group received a matching placebo daily on day 1 through day 4. All patients
received ondansetron 8 mg and dexamethasone 20 mg intravenously 30 minutes before chemotherapy
administration and then dexamethasone 10 mg daily orally from day 1 through day 4. The primary endpoint
was no nausea rate in the early period. The secondary endpoints were no nausea rate in the delayed and
overall periods and a complete response (no vomiting and no use of rescue drug). Outcomes were determined
by patients’ self-reported daily records of episodes of vomiting or retching, use of rescue therapy and daily
levels of nausea based on a visual-analogue scale from the first cycle of chemotherapy.

Results: A total of 39 female patients were randomized in a 1:1 ratio to receive olanzapine (20 patients)
or a matching placebo (19 patients). A significantly greater proportion of patients reported no nausea in the
olanzapine group than in the placebo group in both the early period (0-24 hours after chemotherapy) and
the overall period (0120 hours after chemotherapy). Patients who reported no nausea in the early period
accounted for 50% and 10.5% in the olanzapine group and in the placebo group respectively (P=0.008).
In the overall period, 30.0% and 0% of patients reported no nausea in the olanzapine and placebo groups
respectively (P=0.009). In the early period, there was a significantly different complete response rate between
two treatment groups; 75.0% in the olanzapine group and 36.8% in the placebo group (P=0.016). Overall
treatment-related adverse events were not significantly different between the two study groups except that
somnolence was significantly more common in the olanzapine group than in the placebo group.

Conclusions: Olanzapine 10 mg combined with ondansetron and dexamethasone was more effective

© Annals of Palliative Medicine. All rights reserved. Ann Palliat Med 2019;8(4):372-380 | http://dx.doi.org/10.21037/apm.2019.08.04


https://crossmark.crossref.org/dialog/?doi=10.21037/apm.2019.08.04

Annals of Palliative Medicine, Vol 8, No 4 September 2019

373

than a placebo in preventing CINV resulting from doxorubicin plus cyclophosphamide in early-stage breast

cancer patients, especially in the first 24 hours after chemotherapy administration. The short duration of

olanzapine was safe and well tolerated.
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Introduction

Breast cancer is the most common cancer among women
in Thailand and worldwide (1). Early-stage breast cancer
patients usually receive doxorubicin (60 mg/m®) plus
cyclophosphamide (600 mg/m?*) AC regimen, in adjuvant
or neo-adjuvant settings. AC regimen is well established
for highly emetogenic chemotherapy (2,3). Chemotherapy-
induced nausea and vomiting (CINV) is a major adverse
effect of chemotherapy, causing physical and psychological
distress (4,5).

Olanzapine is an antipsychotic agent that blocks multiple
neurotransmitters, such as dopamine at D,, D,, D;, and
D, receptors; serotonin at 5-hydroxytryptamine type 2a
(5-HT.,), S-HT type 2c (5-HT), 5-HT;, and 5-HT type
6 (5-HTy) receptors; catecholamines at alpha,-adrenergic
receptors; muscarinic receptors and histamine at H,
receptors in the central nervous system (6-8).

A randomized double-blind, placebo-controlled
phase III study showed the significant benefits in CINV
prevention from highly emetogenic chemotherapy when
adding olanzapine to dexamethasone, neurokinin-1
(NK-1) receptor antagonists and 5-HT; antagonists (9).
The combination of olanzapine, dexamethasone and a single
dose of palonosetron also effectively controlled early and
delayed CINV (10). The results from a small phase II open-
label study demonstrated that olanzapine with ondansetron
and dexamethasone reduced the frequency of CINV from
highly or moderately emetogenic chemotherapy (11). Thus,
olanzapine was recently established a new standard care for
CINV prevention since 2016 (9).

Several international guidelines such as those of the
National Comprehensive Cancer Network (NCCN),
American Society of Clinical Oncology (ASCO), European
Society for Medical Oncology (ESMO) recommended
the use of NK-1 receptor antagonists, 5-HT; receptor
antagonists and corticosteroid and/or olanzapine for
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prevention of CINV after highly emetogenic chemotherapy
(2,12,13). Aprepitant was the first NK-1 receptor antagonist
that was approved for preventing CINV after highly or
moderately emetogenic chemotherapy since 2003. After
that, the NK-1 receptor antagonists became the standard
of care. Clinical trials of palonosetron which was long-
acting 5-HT; receptor antagonist, demonstrated the
superiority of CINV prevention in both the acute and
delayed periods when compared with ondansetron 32 mg
(14-16). Nowadays, high dose ondansetron 32 mg is not
recommended due to cardiac safety (17).

However, most of Thai cancer patients receiving highly
emetogenic chemotherapy do not have access to NK-1
receptor antagonists and palonosetron because Thailand is
a limited-resource country. Clinical evidence to support the
benefits of olanzapine in combination with ondansetron and
dexamethasone for CINV prevention is scant because of the
time frame of antiemetic drugs’ approval. Therefore, we
conducted a randomized double-blind, matching-placebo
controlled study to evaluate the efficacy of olanzapine with
the real-life practice antiemetic drugs ondansetron and
dexamethasone in preventing CINV resulting from AC
regimen in early-stage breast cancer patients.

The primary objective was to evaluate the efficacy
of olanzapine compared with a matching placebo, in
combination with ondansetron and dexamethasone, for
control of nausea in early-stage breast cancer patients
receiving AC regimen. The secondary objective was to
compare the efficacy in terms of a complete response-
no emesis and no rescue therapy- between the two study
groups.

Methods
Eligibility criteria

Patients in Rajavithi Hospital were included in the study
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if they were at least 18 years old with histologically
confirmed diagnosis of early-stage breast cancer, including
invasive ductal and invasive lobular carcinoma. Patients
who had previously received chemotherapy were excluded.
Early-stage breast cancer patients were eligible for
enrollment, if they were scheduled to receive AC regimen
(doxorubicin 60 mg/m’ plus cyclophosphamide 600 mg/m?).
They needed to have a European Cooperative Oncology
Group (ECOG) performance status of 0 or 1 (on a 5-point
scale, with 0 indicating no symptoms and higher numbers
indicating increasing disability). Additional eligibility
criteria were a serum creatinine level of 2.0 mg per deciliter
or less, an aspartate or alanine aminotransferase level that
was no more than 3 times the upper limit of the normal
range, a hemoglobin level of no less than 10 mg per
deciliter, a white blood cell count of 3,000 cells per cubic
millimeter or more, and an absolute neutrophil count of at
least 1,500 cells per cubic millimeter. Pregnant or lactating
patients and those who had a history of allergy to planned
study drugs were excluded.

Study design and treatment

In this randomized, double-blind, placebo-controlled
trial, early-stage breast cancer patients were simply
randomized in a 1:1 ratio to receive either olanzapine or a
matching placebo with ondansetron and dexamethasone as
premedication from the first cycle of AC regimen. In the
olanzapine group, patients received olanzapine 10 mg orally
on day 1 before chemotherapy and then 10 mg orally once
daily on days 2, 3, and 4. In the placebo group, patients
received a matching placebo orally in the same schedule. All
patients were given ondansetron 8 mg and dexamethasone
20 mg intravenously 30 minutes before chemotherapy
administration on day 1 and then oral dexamethasone
10 mg/day on days 2, 3, and 4. Metoclopramide 10 mg
was prescribed orally as needed when patients had nausea
or vomiting. All patients signed informed consent before
enrollment, and this study was reviewed and approved by
Rajavithi Hospital ethical review board (Research number
60086). This study received a grant from the Rajavithi
Hospital foundation.

Assessment procedures

Patients were requested to complete the daily records of
episodes of vomiting or retching (number and time) and
their use of rescue therapy (dose and timing) from the
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first 24 hours of chemotherapy administration through
120 hours for each cycle of AC regimen. Patients were
also asked to record daily levels of nausea using a visual-
analogue scale ranging from 0 (no nausea at all) to 10 (nausea
as bad as it can be) (18). Adverse events were included in
the daily records form. An assigned physician contacted
each patient by telephone on days 2 through 5 at the first
cycle of AC regimen to interview them about potential
side effects and remind them to complete the daily record
forms. Patients, primary physicians, the assigned physician,
and chemotherapy nurses were blinded. All outcomes were
analyzed from the self-reported daily record forms of the
first cycle of AC regimen. Details of adverse events were
collected from all the daily record forms from 4 cycles of
AC regimen. Patients remained in their assigned group
until 4 cycles of AC regimen were completed or until they
withdrew from the study.

Outcomes

The primary endpoint, no nausea rate in the early period,
was defined as a response of 0 on a visual-analogue scale for
nausea during the early assessment period (0 to 24 hours).

The secondary endpoints were no nausea in the delayed
(24- to 120-hour) and overall (0- to 120-hour) periods and a
complete response (no emetic episodes and no use of rescue
medication). A complete response was determined based on
the patients’ daily records during the same overall, early,
and delayed assessment periods.

Statistical analysis

A previous publication found that patients who had
ondansetron and dexamethasone as premedication for
doxorubicin reported a 72% nausea and vomiting rate in
the early period (19). In the landmark study, the nausea
rate in the early period was 26% in patients receiving
olanzapine for prevention of CINV after highly emetogenic
chemotherapy (9). We therefore estimated a 46% absolute
benefit of nausea prevention from olanzapine. The
estimated sample size was 34 patients (17 patients per
group) to achieve 90% power to detect this effect size at
the 5% significance level (alpha error 0.05), using a two-
sided Chi-square test for a fixed sample size. The sample
size was increased to 40 patients to compensate for missing
data. Patients’ demographic details, nausea rate, complete
response rate, nausea scores and adverse events were
reported in descriptive analysis. Chi-square test was used
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Figure 1 Consort diagram.

to compare the proportion of no nausea and complete
response, which were the primary and secondary endpoints
respectively, in each assessment period between the two
study arms. SPSS version 20.0.0 software was used for all
statistical analysis.

Results
Patient characteristics

The distribution and randomization of patients was
displayed in Figure 1. Between May 2016 and February
2017, we enrolled a total of 40 female patients, 21 and of
19 whom were allocated to the olanzapine group and the
placebo group respectively. One patient in the olanzapine
group was excluded later as she was found to have
asymptomatic liver metastases at presentation. This subject
received AC regimen and the study drug for neo-adjuvant
treatment before finishing the completed staging.

The demographic and clinical characteristics of the
39 patients were presented in Tuble 1. There were no
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significant differences between the two groups in terms of
age, ECOG performance status, staging, hormonal receptor
status, HER? status, chemotherapy setting, or a history of
motion/morning sickness, and no patient had a psychiatric
history. The mean ages were 49.40 and 47.37 years old in
the olanzapine group and in the placebo group respectively.
The majority of patients were diagnosed with stage II breast
cancer. AC regimen was mostly prescribed as adjuvant
chemotherapy.

Efficacy

The primary endpoint, the numbers of patients without
nausea was showed in Tuble 2. There were significantly
greater proportions of patients without nausea in the
olanzapine group than in the placebo group in both the
early period (0-24 hours after chemotherapy) and the
overall period (0-120 hours after chemotherapy). Patients
reporting no nausea in the early period accounted for 50.0%
and 10.5% in the olanzapine group and in the placebo
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Table 1 Baseline demographic and clinical characteristics of the study patients
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Characteristic Olanzapine (N=20) Placebo (N=19) Total (N=39)
Age (years)

Mean 49.40 47.37 48.39

Range 27-67 36-67 27-67
ECOG, No. (%)

0 11 (55.0) 10 (52.6) 21 (53.8)

1 9 (45.0) 9 (47.4) 18 (46.2)
Tumor, No. (%)°

T 0(0.0) 5(26.3) 5(12.8)

T2 11 (55.0) 9 (47.4) 20 (51.3)

T3 8 (40.0) 4(21.1) 12 (30.8)

T4 1(5.0) 1(5.3) 2(5.1)
Nodal status, No. (%)"

NO 8 (40.0) 8 (42.1) 16 (41.0)

N1 7 (35.0) 9 (47.4) 16 (41.0)

N2 1(5.0 1(5.3) 2(5.1)

N3 4 (20.0) 1(5.3) 5(12.8)
Staging, No. (%)"

1 0 (0.0) 3(15.8) 3(7.7)

2 13 (65.0) 11 (57.9) 24 (61.5)

3 7 (35.0) 5(26.3) 12 (30.8)

4 0 (0.0) 0 (0.0 0 (0.0
Hormone receptor status, No. (%)

Negative 6 (30.0) 4(21.1) 10 (25.6)

Positive 14 (70.0) 15 (78.9) 29 (74.4)
HER2 status, No. (%)

Negative 14 (70.0) 12 (63.2) 26 (66.7)

Positive 6 (30.0) 7 (36.8) 13 (33.3)
Chemotherapy setting, No. (%)

Neo-adjuvant 3 (15.0) 2 (10.5) 5(12.8)

Adjuvant 17 (85.0) 17 (89.5) 34 (87.2)
History of motion/morning sickness, No. (%)

No 10 (50.0) 7 (36.8) 17 (43.6)

Yes 10 (50.0) 12 (63.2) 22 (56.4)

T, the European Cooperative Oncology Group (ECOG) performance status is measured on a 5-point scale, with 0 indicating no symptoms
and higher numbers indicating increasing disability. t, TNM classification was based on 7" edition American Joint Committee on Cancer
(AJCC). The TNM staging was classified on pathological staging, except the staging in the patients with neoadjuvant setting was on

clinical staging.
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Variable Olanzapine (N=20) Placebo (N=19) Total (N=39) P value'
0-24 hours after chemotherapy, No. (%)
No nausea 10 (50.0) 2(10.5) 12 (30.8) 0.008
Nausea 10 (50.0) 17 (89.5) 27 (69.2)
24-120 hours after chemotherapy, No. (%)
No nausea 7 (35.0) 3(15.8) 10 (25.6) 0.170
Nausea 13 (65.0) 16 (84.2) 29 (74.4)
0-120 hours after chemotherapy, No. (%)
No nausea 6 (30.0) 0 (0.0 6 (15.4) 0.009
Nausea 14 (70.0) 19 (100.0) 33 (84.6)
T, P values were calculated with the use of the Chi-square test.
Table 3 Complete response according to study group
Complete response1 Olanzapine (N=20) Placebo (N=19) Total (N=39) P value'
0-24 hours after chemotherapy, No. (%)
Yes 15 (75.0) 7 (36.8) 22 (56.4) 0.016
No 5 (25.0) 12 (63.2) 17 (43.6)
24-120 hours after chemotherapy, No. (%)
Yes 10 (50.0) 5 (26.3) 15 (38.5) 0.129
No 10 (50.0) 14 (73.7) 24 (61.5)
0-120 hours after chemotherapy, No. (%)
Yes 10 (50.0) 4 (21.1) 14 (35.9) 0.060
No 10 (50.0) 15 (78.9) 25 (64.1)

T, P values were calculated with the use of the Chi-square test. i, complete response was defined that there was no vomiting and rescue

drug use.

group respectively (P=0.008). In the overall period, 30.0%
and 0% of patients reported no nausea in the olanzapine and
in placebo groups respectively (P=0.009). In the delayed
period (24-120 hours after chemotherapy), the proportions
of patients without nausea tended to be greater in the
olanzapine group than in the placebo group at 35% and
15.8% respectively.

The complete response rate, which was defined as no
vomiting or used of rescue medication was presented in
Table 3. There was a statistically significant difference in
complete response rate between the two treatment groups
only in the early period. However, in both the delayed
and overall periods, complete response rate tended to
be superior in the olanzapine group than in the placebo

© Annals of Palliative Medicine. All rights reserved.

group. During the early, delayed, and overall periods, the
proportions of complete response in the olanzapine group
and in the placebo group were 75.0% vs. 36.8% (P=0.016),
50.0% ws. 26.3% (P=0.129), and 50.0% vs. 21.1% (P=0.060)
respectively. The mean nausea scores evaluated by a visual-
analogue scale were lower in the olanzapine group than
in the placebo group in all assessment periods as shown in
Tuable 4.

Adverse events

Opverall treatment-related adverse events such as insomnia,
headache and constipation were not significantly different
between the two study groups as demonstrated in Tuble 5.
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T o
Table 4 Nausea score (mean + standard deviation)

Time point Olanzapine Placebo

0-24 hours after chemotherapy 1.55+2.61 3.89+3.25
24-120 hours after chemotherapy 1.43+1.67 2.00+1.40
0-120 hours after chemotherapy 1.22+1.39 1.81+1.14

. : -

, daily self-assessment of nausea levels according to a visual-
analogue scale ranging from 0 (no nausea at all) to 10 (nausea
as bad as it can be) (13).

Table 5 Adverse events

Olanzapine Placebo
Adverse events (N=20), (N=19), P value'
No. (%) No. (%)
Somnolence 20 (100.0) 10 (52.6) <0.001
Insomnia 9 (45.0) 8 (42.1) 0.855
Headache 8 (40.0) 7 (36.8) 0.839
Constipation 6 (30.0) 6 (31.6) 0.915
Fatigue 13 (65.0) 15 (78.9) 0.333
Anorexia 2(10.0 1(5.3 0.579
Febrile neutropenia 0 (0.0 2(10.5) 0.136

T, P values were calculated with the use of the Chi-square test.

Somnolence was significantly more common in the
olanzapine group than in the placebo group. Increased
appetite was not reported in our study. There were two
cases of grade 3 febrile neutropenia in the placebo group,
but none in the olanzapine group. There was no other
serious adverse event. Three patients withdrew from this
study after the first cycle of AC regimen: one patient
discontinued from the olanzapine group for undisclosed
reason while two patients withdrew from the placebo group
due to severe nausea that needed antiemetic drugs other
than metoclopramide.

Discussion

Our randomized, double-blind, placebo-controlled trial
confirmed the benefits for nausea prevention in the early
period of AC regimen using olanzapine 10 mg adjunctive
with Thai real-life practice antiemetic drugs ondansetron
and dexamethasone. Olanzapine in this combination was
not only able to control chemotherapy-induced nausea
at a statistically significant level, but was also clinically
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meaningful with as much as 40% and 30% superiority in the
no-nausea rates in the early period and in the overall period
respectively. Patients receiving olanzapine also had 38%
fewer episodes of vomiting or need for rescue medication
than those in the placebo group in the early period. This
study was unable to demonstrate the efficacy of olanzapine
in the delayed period CINV prevention. However, there
were numerically lower CINV outcomes in terms of no
nausea, complete response and nausea score with olanzapine
than with the placebo in all assessment periods.

Previous large randomized publications have found that
olanzapine with NK-1 receptor antagonist, 5-HT; receptor
antagonist, and steroid prevented CINV incidences in
both the acute and delayed periods (9-11). The benefits of
using olanzapine with ondansetron in the delayed phase
CINV prevention was shown in an open-label study which
used a cisplatin-based regimen in advanced non-small
lung cancer patients (20). The small sample size in our
study most probably accounts for its failure to confirm the
benefits of olanzapine in the delayed period. Additionally,
our control arm was a less intensive antiemetic regimen
than the landmark studies that result in higher CINV
in the control arm. For example, in the delayed period,
there was only a 75% nausea rate in olanzapine with NK-1
receptor antagonists, 5-H'T; receptor antagonists (mostly
palonosetron) and steroid compared to an 84% nausea rate
in our study (9). Moreover, we prescribed ondansetron
8 mg which was much lower than ondansetron 32 mg in
pivotal trials that showed the superiority of palonosetron for
CINV prevention in the delayed phase (14-16). Therefore,
long-acting 5-H'T; receptor antagonists could contribute
an important role in controlling the delayed period CINV
rather than olanzapine alone.

Our inclusion and exclusion criteria aligned with the
landmark studies except we did not include high dose
cisplatin-based chemotherapy. We decided to choose AC
regimen for representing high emetogenic chemotherapy
because this regimen was administrated in an out-patient
setting which might have reduced unknown confounding
factors such as anxiety or anticipatory nausea during
hospitalization for high dose cisplatin administration. An
out-patient chemotherapy regimen was also suitable for
the use of oral antiemetic drugs as control and intervention
treatment. Early-stage breast cancer patients alone were
enrolled to reduce any potential nausea and vomiting from
other causes such as liver metastases. Moreover, breast
cancer was the most common cancer in Thai women.
We made the decision to focus on the early phase CINV.
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Because there was a study suggested that adequate CINV
prevention in the early phase strongly related to the lower
incidence of CINV in the delayed phase (21). In addition,
cyclophosphamide in AC regimen induced emesis in a
monophasic curve pattern that mostly intense in the first
24 hours which was different from a biphasic curve pattern
from cisplatin induced emesis (22).

There was no new adverse event in this study.
Somnolence was the major side effect from olanzapine,
which is consistent with the findings reported in previous
publications. There was a two-fold higher sedative effect in
the olanzapine group compared to the placebo group, and
all patients receiving olanzapine in our study had episodes
of somnolence. Increased appetite was not reported in other
clinical trials of olanzapine for CINV prevention (7,8,10).
Effect of olanzapine on appetite and weight was reported
in the long-term use in psychiatric disorders (23). So, the
short-term use of olanzapine for CINV prevention might
not increase appetite or body weight.

The limitation of our study was a single-institute study
with a small sample size. The external validity might be
limited exclusively to early-stage breast cancer patients
receiving AC regimen. Olanzapine is not an expensive
drug in Thailand due to the availability of generic versions;
however, our study did not attempt to address the cost-
effectiveness of adding olanzapine to real-life standard
antiemetic drugs. Thus, it may not be translated to the
public health system and Thai cancer patients might need
to incur out-of-pocket expense for olanzapine; nevertheless,
it is still more affordable than NK-1 receptor antagonists
or palonosetron. For further evaluation, larger sample sizes,
more eligible high-emetogenic chemotherapy and multiple-
institute studies should be able to confirm the benefits of
using olanzapine with ondansetron and dexamethasone.
Finally, a study of olanzapine 5 mg compared with
olanzapine 10 mg would be helpful regarding sedative
effect. The recent phase II study, olanzapine 5 mg had a
lower incidence of somnolence than olanzapine 10 mg while
the efficacy of olanzapine 5 mg for CINV prevention still
remained (24). Phase III clinical trials of olanzapine 5 mg
for CINV prevention from high emetogenic chemotherapy
are warranted to avoid sedative effects and ensure its
efficacy.

In conclusion, our study demonstrated that olanzapine
10 mg combined with ondansetron and dexamethasone
was more effective than a placebo in prevention of CINV
resulting from AC regimen; doxorubicin (60 mg/m’) plus
cyclophosphamide (600 mg/m®), in early-stage breast cancer
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patients, especially in the first 24 hours after chemotherapy
administration.
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