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Effects of 5-mg dose of olanzapine for breakthrough nausea and
vomiting in patients receiving carboplatin-based chemotherapy: a
prospective trial
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Background: Olanzapine 10 mg is recommended for breakthrough chemotherapy-induced nausea and
vomiting. However, there is a possibility that 5 mg can be expected to be sufficiently effective. We aimed to
investigate the efficacy and safety of olanzapine 5 mg for breakthrough chemotherapy-induced nausea and
vomiting.

Methods: A single-arm prospective trial of olanzapine 5 mg every 24 h for 72 h was conducted to
treat breakthrough chemotherapy-induced nausea and vomiting in patients receiving carboplatin-
based chemotherapy. The primary endpoint was total control (i.e., no emesis, no nausea, and no rescue
medications) over 72 h. The secondary endpoints were early efficacy using the nausea scores at 30, 60, and
120 min after taking olanzapine from baseline and adverse events.

Results: Among 84 potentially eligible patients, 19 patients who took olanzapine for breakthrough
chemotherapy-induced nausea and vomiting were examined. The total control rate was 32% (95% CI: 13-
57%), 65% (95% CI: 38-89%), 65% (95% CI: 38-89%), and 29% (95% CI: 10-56%) during 2-24, 24-48,
48-72 h, and overall period, respectively. The nausea scale significantly reduced after 30 min (P=0.0078), and
the scale had been reduced by 67% from the baseline after 60 min. The adverse event of somnolence of any
grade was observed in 13 (68%) patients, 6 (32%) of whom had grade 2 and 1 (5%) grade 3 somnolence.
Conclusions: Olanzapine 5 mg did not show the expected effect on the complete disappearance of
breakthrough chemotherapy-induced nausea and vomiting within 24 h.
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Introduction

Breakthrough chemotherapy-induced nausea and vomiting
(CINV) is defined as nausea and/or vomiting that
occurs as a result of chemotherapy despite prophylaxis
with appropriate antiemetics. It is treated by adding an
antiemetic with a different mechanism of action than
those given as prophylaxis. Although metoclopramide and
prochlorperazine are often used for this purpose, their
antiemetic effect is poor (1,2).

Olanzapine blocks multiple neurotransmitters, including
dopamine at the dopamine 2 receptor and serotonin at
the 5-hydroxytryptamine 2 and 3 (5-HT;) receptors,
sites involved in the nausea and vomiting pathway. The
National Comprehensive Cancer Network (NCCN)
and the Multinational Association of Supportive Care in
Cancer/European Society for Medical Oncology guidelines
recommend olanzapine for breakthrough CINV if it
has not been used prophylactically because it is more
effective in controlling breakthrough symptoms than is
metoclopramide (3-5).

However, a recent recommendation is to use olanzapine
prophylactically for patients being treated with highly
emetogenic chemotherapy such as cisplatin and anthracycline/
cyclophosphamide regimens (6). Therefore, in patients treated
with these chemotherapies, an opportunity to administer
olanzapine for breakthrough CINV may be reduced.

In contrast, in patients receiving carboplatin-based
chemotherapy, triple combination antiemetic therapy of
neurokinin (NK)-1 receptor antagonist, 5-HT; receptor
antagonist, and dexamethasone has been demonstrated to
portray excellent effects in preventing CINV (7). Therefore,
we speculate that the benefit of prophylactic olanzapine in
all patients receiving the first cycle of carboplatin-based
chemotherapy is poor to avoid the olanzapine’s side effects.
Instead, it is clinically important to investigate the efficacy
of olanzapine for breakthrough CINV in patients receiving
carboplatin-based chemotherapy.

In a study by Navari et al. (3), the efficacy of a 10-mg
dose of olanzapine for breakthrough CINV after highly
emetic chemotherapy (cisplatin, or doxorubicin and
cyclophosphamide) was demonstrated. Therefore, the
generally recommended dose of olanzapine for breakthrough
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symptoms is 10 mg/day for 3 days (3). However, in a study
of CINV prophylaxis in patients receiving highly emetic
chemotherapy, 10 mg of olanzapine was not clearly superior
in antiemetic efficacy than 5 mg and was more prone to the
adverse event of somnolence (8). The approved starting
dose for antiemetic therapy is 5 mg in Japan. We therefore
hypothesized that a 5-mg dose of olanzapine might have an
adequate antiemetic effect for breakthrough CINV as well,
this dosage which has not been investigated for this purpose.

Conventionally, studies that directly compare the
efficacy of olanzapine 10 and 5 mg in patients receiving
carboplatin-based chemotherapy are most desirable solution
to this clinical question. However, with the development
of prophylaxis antiemetic therapy, if trying to conduct a
multigroup comparative study, the enrolment of subjects
with onset of breakthrough CINV requires an enormous
number of patient registration. Since the evidence of 5 mg
olanzapine for breakthrough CINV was little, we conducted
a multicenter, open-label, single-arm preliminary trail to
evaluate the efficacy and safety of 5 mg of olanzapine for
breakthrough CINV in patients receiving carboplatin-based
chemotherapy without prophylactic olanzapine.

We present the following article in accordance with the
TREND reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1784).

Methods
Patient selection

This study was a single-arm prospective trial conducted
at 10 hospitals in Aichi prefecture in Japan from April
2018 to March 2019. Patients recruited for the study were
20 years or older with a malignant disease other than
hematologic malignancy and in whom a chemotherapy
regimen containing carboplatin (area under the curve (AUC)
>5 mg/mL-min) without the prophylactic use of olanzapine
was planned. Patients administered anticancer drugs
(including oral drugs) during days 2-7 of the regimen
and those who had nausea in the 24-h period prior to
chemotherapy were excluded.

Further inclusion criteria were that patients have a serum
bilirubin <2.0 mg/dL and aspartate aminotransferase or
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alanine aminotransferase <5 times the upper limit of normal,
an Eastern Cooperative Oncology Group performance status
of 0-2, that they be capable of normal oral intake, and that
they were naive to moderately or highly emetic chemotherapy.

The exclusion criteria were a general condition preventing
treatment with antineoplastic agents, symptomatic
brain metastasis, severe cognitive compromise, seizure
disorders requiring anticonvulsant therapy, and a history
of hypersensitivity or allergy to olanzapine or similar
compounds. Women who were pregnant or breastfeeding
were excluded, as were patients being treated for diabetes or
who had undergone radiotherapy (except bone irradiation),
those with symptomatic ascites that need therapeutic
drainage, or who were scheduled to receive it during the
6 days before or after the start of chemotherapy. We also
excluded regular users of antiemetic drugs other than as
prescribed for CINV prophylaxis at study entry, such as
5-HT; receptor antagonists, corticosteroids, dopamine
antagonists, phenothiazines tranquilizers, antihistamines,
and benzodiazepines. In addition, patients who started taking
opioids within 1 week of chemotherapy and who had nausea
at the start of chemotherapy were excluded.

All patients were Japanese, and written informed consent
was obtained from all patients before chemotherapy. This
clinical trial was approved by the Ethics Committee of
each hospital (No.: 2018-1-282) and was conducted in
accordance with the Declaration of Helsinki (as revised
in 2013). This study was registered with the University
Hospital Medical Information Network Clinical Trials
Registry (UMIN-CTR), (Study ID: UMIN000031823).

Procedures and treatment regimen

Patient data, including age, gender, habitual drinking
(defined as drinking an alcoholic beverage more than once
a week) were recorded at study entry. Physical evaluations
and laboratory tests were performed before initiation of
treatment.

All recruited patients received standard prophylactic
antiemetic therapy with a 5-HT; receptor antagonist
and dexamethasone and/or an NK-1 receptor antagonist
without olanzapine at the discretion of the physician.
The prophylactic antiemetic drugs were not assigned to
examine the effects of olanzapine for breakthrough CINV
under different preventive antiemetic therapies. The study
patients were those who had breakthrough CINV within
the 120 h after carboplatin administration that was treated
with olanzapine. These patients were able to start taking

© Annals of Palliative Medicine. All rights reserved.

2701

olanzapine 5 mg orally when they felt nausea by themselves.
From that point on, they took olanzapine every 24 h
(minimum 22 h) for 72 h. Patients were informed at the
time of study enrolment that olanzapine could be reduced
if intolerant. The tolerability was assessed every 24 h.
Dose reductions to 2.5 mg were allowed if the patient had
somnolence grade 2 or more and asked for a reduced dose (9).

"To assess the early efficacy of the treatment, a numerical
response scale of 0-10, which has been used in some
similar studies (9), was investigated using a questionnaire
at baseline, 30, 60, and 120 min after taking olanzapine.
In order to assess the continuity of antiemetic effect and
adverse events of the treatment, the following information
in 2-24, 24-48, and 48-72 h after taking olanzapine was
collected every 24 h using a questionnaire: the frequency of
vomiting (including gagging), additional use of other rescue
medications such as metoclopramide and prochlorperazine
for CINV, maximum nausea on the Likert scale (0-3), which
was mainly used for assessing nausea in Japan (8,10-12),
and adverse events according to the Common Terminology
Criteria for Adverse Events, version 4.0 (Figure 1). The
questionnaire regarding somnolence particularly asked
about whether there was an impact on daily life.

Statistical analysis

Patients who received the scheduled carboplatin-based
chemotherapy regimen were potentially eligible for the
study, and patients who took olanzapine for breakthrough
nausea and vomiting were analyzed as patients of the study.
The primary endpoint was the total control [i.e., no emesis,
no nausea (Likert scale 0), and no other rescue medications]
rate for the overall period of 2-72 h after beginning
olanzapine. Secondary endpoints were the evaluation of
early efficacy using the improvement of the nausea score at
30, 60, and 120 min of taking olanzapine from baseline and
adverse events.

In a previous trial, the rate of no nausea during 72 h after
taking 10 mg olanzapine for breakthrough nausea induced
chemotherapy was 68% and metoclopramide was 23% (3).
We expected that the antiemetic effect of 5 mg of olanzapine
would be equivalent to that of a 10-mg dose of the drug and
that it would greater than the effect with metoclopramide.
Therefore, a total control rate of 60% would indicate
potential usefulness and 30% a lower limit of interest. A
sample size of 22 patients was required to achieve an a level
of 0.05 and statistical power of 0.90. Considering that the
incidence of nausea among patients receiving moderately
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Figure 2 Consort diagram of the study.

emetic chemotherapy is reportedly about 10% to 40% (13),
a maximum of 100 patients were thus needed for the study.
"To evaluate the results of the nausea scale and the impact
of each factor associated with somnolence, the Wilcoxon’s
signed rank and Fisher’s exact tests were used. All
calculations were performed using EZR version 1.38 (14).

Results
Patient characteristics

A total of 84 patients were potentially eligible for the study
and received the scheduled carboplatin-based (area under
the curve >5 mg/mLemin) chemotherapy regimen. One
patient was excluded because steroid treatment was started
in the monitoring period. A total of 61 patients treated
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with chemotherapy had no nausea and vomiting. Moreover,
three patients did not take olanzapine despite vomiting
after chemotherapy. Remaining 19 (23%) patients who took
olanzapine for breakthrough nausea and vomiting were
patients of the study (Figure 2). 15 (79%) patients were
inpatients and 4 (21%) were outpatients.

The majority of patients had lung cancer (n=16, 84%;
Table 1), and no patient had poor renal function (serum
creatinine >2 mg/dL). After carboplatin administration,
the patients began taking olanzapine at a median of
69.8 (8.3-118) h. Most patients (15, 79%) started taking it
in the daytime between 06:00 and 18:00.

Efficacy

The total control rate in patients who took olanzapine was
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Characteristic

Patients with potential eligibility

Patients who took olanzapine

N
Diagnosis, n [%]
Lung cancer
Endometrial cancer
Ovarian cancer
Other
Age, median [range]
Male, n [%]
ECOG-PS (n)
0/1/2
BSA (m?)
Serum creatinine (mg/dL)
Treatment history, n [%)]
None
Tyrosine kinase inhibitor
Immune checkpoint inhibitor
Fluoropyrimidine
Carboplatin dose (AUC), n
5/6
Chemotherapy regimen, n
+ Pemetrexed (x Bevacizumab or + Pembrolizumab)
+ Nab-paclitaxel (x Pembrolizumab)
+ Paclitaxel (+ Bevacizumab or + Atezolizumab)
+ Docetaxel

Antiemetic drug, n [%]

NK-1 receptor antagonist + Palonosetron + Dexamethasone

NK-1 receptor antagonist + Granisetron + Dexamethasone

Palonosetron + Dexamethasone
Granisetron + Dexamethasone
Habitual drinking, n (%)

Motion sickness history, n (%)

83

66 [80]
718]
718]
31[4]

58 [43-78]

49 [59]

67/14/2
1.56+0.15
0.74 (0.35-1.18)

54 [65]
19 [23]
718]
31[4]

38/45

46
12
23

11 [13]
25 [30]
35 [42]
12 [15]
50 [60]
19 [23]

19

16 [84]
1[9]
2 [11]
01[0]
71 [53-77)
10 [53]

17/1/1
1.51=0.14
0.74 (0.49-1.18)

11 [58]
6 [32]
1[5]

1[5]

712

2[10]
6 [32]
6 [32]
5 [26]
11 [58]
4121]

Table 1 (continued)
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Table 1 (continued)
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Characteristic

Patients with potential eligibility

Patients who took olanzapine

Initiation period of olanzapine, n [%]
0-24 h
24-48 h
48-72 h
72-96 h
96-120 h

2 [11]
2 [11]
6 [31]
6 [31]
3[16]

BSA, body surface area; ECOG-PS, Eastern Cooperative Oncology Group performance status; AUC, area under the curve; SD, standard

deviation.

Table 2 Total control rate of nausea and vomiting with olanzapine

2-24 h (n=19) 24-48 h (n=17) 48-72 h (n=17)
Olanzapine outcomes Used rescue  Emetic Used rescue Emetic Used rescue Emetic Overall 2-72 h)
n[%] medications episode n[%] medications episode n[%] medications episode (n=17)
(n) (n) (n) (n) (n) (n)

Likert scale

0 7 [37] 1 0 11 [65] 0 0 12 [70] 0 1

1 11 [58] 1 0 4123 0 0 3[18] 1 0

2 1[5] 1 0 212 1 0 212 1 0

3 01[0] 0 0 01[0] 0 0 01[0] 0 0
TC rate [%] (95% CI) 32 [13-57] 65 [38-89] 65 [38-89] 29 [10-56]

Total control (TC) was defined as no episodes of emesis, nausea [Likert scale 0], or no use of rescue medications. Two patients were
excluded from this analysis at 24-72 h and overall, because of discontinuation of olanzapine.

32% [95% confidence interval (CI): 13-57%], 65% (95%
CI: 38-89%), 65% (95% CI: 38-89%), and 29% (95% CI:
10-56%) during 2-24, 24-48, 48-72 h, and overall period,
respectively. The primary endpoint was thus not met
because the total control rate during overall period did not
exceed 60%. In fact, it was less than the 30% lower limit
of interest. In particular, it was markedly difficult to attain
complete disappearance of nausea within 24 h after starting
administration of olanzapine. However, total control rate
24 h onward was more than 60%, as per our expectation
(Table 2).

The numerical response scale at baseline, 30, 60, and
120 min were partially blank in two patients. In 17 patients
who were all filled out, the median nausea score before
beginning olanzapine was 3 (1-8). The median decrease
in the score was 3 (0-5), 1 (0-3), and 1 (0-5) at 30, 60, and
120 min after taking olanzapine, respectively, with the

© Annals of Palliative Medicine. All rights reserved.

score at 30 min being significantly decreased than before
olanzapine administration (P=0.0078) (Figure 3). The
maximal antiemetic effect was observed after 60 min, at
which point the score had been reduced by 67%.

Adverse events

Somnolence of any grade was observed in 13 (68%) patients,
of whom 6 (32%) had grade 2 and 1 (5%) had grade 3
somnolence (7able 3). In all patients with grade 2 or higher,
the somnolence occurred within 24 h. Among the six
patients with grade 2 somnolence, 3 took a reduced dose of
2.5 mg beginning on day 2 and completed a 3-day course of
olanzapine. One patient chose to discontinue the olanzapine.
The patient with grade 3 somnolence discontinued
olanzapine because of a fall. One patient fainted but the
attending physician diagnosed it as a vagal reflex.
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9 P=0.0078

—

Nausea scale (0-10)

Time (min)

Figure 3 Nausea over time on a scale of 0-10. The plot shows each
patient’s reported degree of nausea over time (n=17). Statistical
analysis was performed by Wilcoxon’s signed rank test (time 0 vs.
30 min).

Discussion

In the present study, 5 mg of oral olanzapine did not exhibit
the expected complete disappearance of the breakthrough
CINV for the patients. The total control rate during 72 h
after taking olanzapine was very low at 29%; this could be
attributed to no complete disappearance of nausea within the
first 24 h. However, the anticipated disappearance of nausea
24 h onward was noted on taking olanzapine every 24 h.

In the study by Navari er al. (3), the rate of no nausea
with a 10-mg dose of olanzapine for breakthrough
CINV after highly emetic chemotherapy (cisplatin, or
doxorubicin and cyclophosphamide) was very high at 68%.
Our study evaluated the effects on breakthrough CINV
after carboplatin-based chemotherapy, which could be
lower risk of CINV than cisplatin, but the no nausea rate
of 29% was far inferior to Navari’s trial (3). This cause
could be attributed to the difference in whether there was
complete disappearance of nausea within the first 2 h. The
finding suggests that the antiemetic effect of a 5-mg dose
of olanzapine seems to be poorer compared with that of
a 10-mg dose for breakthrough CINV regardless of the
difference in chemotherapy, especially within the first
2-24 h after taking olanzapine. The cause might the
maximum blood concentration of olanzapine takes 3-5 h
after intake, so that the effective blood concentration was
not immediately reached by 5-mg dose.

However, in rescue treatment, it is important for the
degree of nausea to decrease greatly if not completely
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disappear. Our results showed that the nausea scale score
greatly reduced after 30 min, and the score reduced by 67%
(over two-thirds of baseline) after 60 min, indicating that
5-mg olanzapine was immediately effective. Considering
that the disappearance of nausea 24 h onward could be
expected by taking olanzapine every 24 h, a dose of 5 mg
may be used as a rescue medication for breakthrough CINV
if the 10-mg dose seems to be intolerant in patients.

The therapeutic effect may be influenced by patient
characteristics and differences in preventive antiemetic
therapy. Nausea control has been reported to be worse in
women, those younger than 65 years, those who do not
drink alcohol, those with a history of motion sickness, and
those not using aprepitant or dexamethasone in antiemetic
prophylaxis (15-17). Further, palonosetron exerts an
antiemetic effect, which is better than that of granisetron in
the delayed phase (10,18). However, these nausea risk factors
did not affect olanzapine’s effect for breakthrough CINV.

Currently, the preventive antiemetic therapy of
carboplatin (AUC >4 mg/mLemin) is recommended in
triple antiemetic therapy of aprepitant, SHT3 receptor
antagonist, and dexamethasone corresponds with highly
emetogenic chemotherapy in NCCN guideline. However,
at the start of this trial, triple antiemetic therapy with
aprepitant was optional and unstandardized in Japan (19).
Indeed, the patients with potential eligibility in our study,
using palonosetron as the 5-HT; receptor antagonist, the
incidence of breakthrough CINV was not also significantly
different with or without aprepitant. Considering that
42% of eligible patients who received granisetron and
dexamethasone without aprepitant as prophylactic
antiemetic therapy had breakthrough CINV, it was again
suggestive of the importance of the aprepitant combination
for the selection of granisetron as a 5-HT; receptor
antagonist for this prophylactic antiemetic therapy with
carboplatin-based chemotherapy, which is based on the
current guidelines. On the other hand, this study showed
a reduction in the nausea scale score using olanzapine in
almost all patients. Therefore, olanzapine at a dose of 5 mg
is expected to reduce the nausea score, even under various
patient backgrounds and preventive antiemetic therapy.

Although the common side effects of olanzapine include
hyperglycemia, these have been reported to be mostly
tolerable in large-scale clinical trials (6,8,20). Therefore, we
did not evaluate blood glucose levels in the present study. A
small number of patients reported constipation and malaise
on the questionnaire, but in all cases, the symptoms were
mild and the attending physicians thought that they were
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Table 3 Adverse events with olanzapine (n=19)

Maeda et al. Effect of 5 mg of olanzapine for breakthrough nausea

Adverse events Grade 1 Grade 2 Grade 3 All Grades
Somnolence 6 (32) 6 (32) 1(5) 13 (68)
Constipation 2(11) 0(0) 0(0) 2(11)
Sweating 1(5) 0(0) 0(0) 1(5)
Malaise 1(5) 0(0) 0(0) 1(5)
Fainting 0(0) 0(0) 1(5) 1(5)
Fall 0(0) 1(5) 0(0) 1)

Data are presented as n (%).

not very likely to have been caused by olanzapine.

Most patients in this study took olanzapine during the
daytime. Previous clinical studies have reported that with
administration of olanzapine in the morning, dizziness and
somnolence are tolerable (4,21). However, 7 (37%) patients
had grade 2 or 3 somnolence within 24 h, and 2 (22%)
discontinued the drug. In particular, one patient had grade 3
somnolence and fell after taking olanzapine. It is unclear
whether these were olanzapine-related adverse event, since
this study did not have a placebo group. However, if it is
prescribed, care must be taken with regard to the possibility
of somnolence, with adequate monitoring for somnolence
being available for 24 h after administration.

Olanzapine-induced somnolence was reported to be
acceptable in a large-scale clinical trial of patients (6).
However, most such information is based on trials of
prophylactic antiemetic therapy, and a previous retrospective
study has reported results similar to ours, stating that
13% of patients discontinued the olanzapine rescue due to
sedation (9), so further research is needed on the tolerability
of olanzapine for breakthrough CINV.

The chief limitation of the present study was its
single-arm nature and small size. As mentioned, with the
development of prophylaxis antiemetic therapy, if trying
to conduct a multigroup comparative study, the enrolment
of subjects with onset of breakthrough CINV requires
an enormous number of patient registrations. Since the
evidence of 5 mg olanzapine for breakthrough CINV was
little, we conducted a preliminary trial with a small number
of patients as a step to be a comparative study. This is based
on ethical considerations to reduce the number of patients
who receive unnecessary intervention.

We could not achieve the planned number of patients
(n=22) who needed olanzapine for breakthrough symptoms.
The incidence of breakthrough CINV in enrolled patients was
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within expectations; however, adequate planned number of
patients could not be registered during the study period. One
of the causes for the low enrolment might be that the number
of patients that met the diabetic history exclusion criteria
exceeded our expectations. However, the statistical power
based on the included 19 patients was calculated to be 87.1%,
and we consider this to be an adequate number of patients to
investigate the study question. Hence, the present study can
be validated as a preliminary study to evaluate the efficacy of a
5-mg dose of olanzapine for breakthrough CINV.

5-mg dose of olanzapine was not efficacious as expected.
While there are few verification studies about the optimal
dose of olanzapine for breakthrough CINV, it is an issue
that should be continued for consideration using various
study designs.

Conclusions

Our findings suggest that a 5-mg dose of olanzapine is less
effective for the complete disappearance of breakthrough
CINV, there seems to be no superior overall effect
compared with historic data obtained by the administration
of 10 mg olanzapine, especially within 24 h.
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