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An et al.: Efficacy of 5 mg Olanzapine in Carboplatin-Induced Nausea and Vomiting

To investigate the efficacy and safety of low-dose 5 mg olanzapine triple regimen for prevention of carboplatin-
induced nausea and vomiting in Chinese population. 56 patients with malignancies were treated with 
carboplatin (area under the curve≥5) chemotherapy. All patients received a triple antiemetic regimen of 5 
mg olanzapine combined with 5-hydroxytryptamine-3 receptor antagonist and dexamethasone. The primary 
endpoint of the study was total control in the overall phase (0-120 h), acute phase (0-24 h) and delayed phase 
(25-120 h) in all patients. Secondary endpoints were total protection and complete response in the overall 
phase, acute phase and delayed phases. The impact of chemotherapy-induced nausea and vomiting on the 
quality of life was assessed by the functional living index-emesis. Olanzapine related side-effect was also 
recorded. The primary end points total control in the overall phase, acute phase and delayed phases were 
62.50 % (35/56), 87.50 % (49/56) and 64.28 % (36/56) respectively. These end points total protection in the 
overall phase, acute phase and delayed phases were 82.14 % (46/56), 96.42 % (54/56) and 83.92 % (47/56) 
respectively. The complete response rate in the overall phase, acute phase and delayed phases were 91.07 
% (51/56), 98.21 % (55/56) and 91.07 % (51/56) respectively. There was no effect on life-quality (score≥108) 
assessed by functional living index-emesis was 62.50 %.The most common olanzapine-related side effects 
were Grade I-II somnolence and weakness. The 5 mg olanzapine based triplet antiemetic regimen is effective 
and safe in the prevention carboplatin-induced nausea and vomiting in the Chinese population.
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Carboplatin is one of the important chemical drugs 
for the treatment of malignant tumors. In recent years, 
more and more clinical studies have confirmed that 
carboplatin will damage the immune function and normal 
tissue cells of patients during anti-tumor treatment and 
induce adverse reactions of which the most common is 
Chemotherapy-Induced Nausea and Vomiting (CINV). 
If CINV is not effectively prevented and controlled, 
it will not only have a negative impact on the quality 
of life of patients, reduce the compliance of patients, 
but also be forced to discontinue chemotherapy[1]. 
According to the risk of emesis, chemotherapeutic drugs 
are classified into four grades: High, moderate, low and 
slight emesis[2]. In guidelines published by the European 
Society of Medical Oncology (ESMO), the American 
Society of Clinical Oncology (ASCO) and the National 
Comprehensive Cancer Network (NCCN)[3,4], a triple 

antiemetic regimen using Neurokinin-1 (NK-1) receptor 
inhibitors combined with 5-Hydroxytryptamine-3 
Receptor Antagonist (5-HT3RA) or serotonin-3 
receptor inhibitors and dexamethasone is recommended 
to prevent CINV induced by carboplatin (Area 
Under the Curve (AUC)≥5) regimen. Studies have 
shown that carboplatin predisposes to delayed CINV 
during treatment[5]. Olanzapine is an antipsychotic 
with pharmacological effects on a variety of receptor 
systems and it is currently believed to inhibit CINV by 
binding to a variety of neurotransmitter receptors[6,7], 
and clinical studies at home and abroad have confirmed 
that the combination regimen of olanzapine 5~10 mg/d 
has a good effect in the prevention and treatment of 
CINV[8,9], especially delayed CINV[10]. In Japan, Yanai 
et al.[11] reported that 5 mg and 10 mg of olanzapine 
showed similar antiemetic effect, but the sedative effect 
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of 5 mg was weak. We conducted an efficacy study of 
low-dose olanzapine combined with a traditional dual 
antiemetic regimen for the prevention of carboplatin 
(AUC≥5)-induced CINV in a Chinese population and 
the study results are reported below:
MATERIALS AND METHODS

Clinical materials:

This study included 56 patients with histologically 
confirmed malignant tumors who received chemotherapy 
with carboplatin (AUC≥5) regimen in the Department 
of Medical Oncology of our hospital from September 
2019 to June 2021. All patients received a combination 
of 5 mg olanzapine, 5-HT3RA and dexamethasone. 
Baseline characteristics are listed in Table 1.

Eligibility criteria:

Inclusion criteria: Patients aged≥18 y with 
pathologically confirmed malignant tumors 
scheduled to receive carboplatin containing (AUC≥5) 
chemotherapy; Karnofsky performance scale≥70; there 
is no abnormality in liver and kidney function, blood 
routine and electrocardiogram before chemotherapy, 
including: White blood cell count>3.5×109/l, absolute 
neutrophil count>1.5×109/l, platelet count>85×109/l, 
alkaline phosphatase<2.5 Upper Limit of Normal 
(ULN), alanine transaminase<2.5 ULN, bilirubin<1.5 
ULN, creatinine<1.5 ULN; 1 w before the enrollment, 

there were no symptoms of nausea and vomiting, and 
no olanzapine was used; there was no contraindication 
of chemotherapy in the evaluation of tumor location 
by Computed Tomography (CT), Magnetic Resonance 
Imaging (MRI); able to understand and describe patient-
reported outcomes; patients must be fully aware of the 
trial and written consent must be obtained. 

Exclusion criteria: Patients are excluded if they meet 
any of the following criteria. Patients who are unable 
to take oral drugs; long-term user of corticosteroid; 
patients who currently use quinolone antibiotics; 
patients with histories of hypersensitivity or allergy to 
olanzapine; patients who are undergoing radiotherapy 
simultaneously; patients who have uncontrolled 
symptomatic brain metastases; pregnant or breastfeeding 
female patients; patients with partial/complete 
gastrointestinal obstruction; patients who abuse illegal 
substances or have severe alcohol dependency; patients 
who have malignant tumor of digestive tract.

Research methods:

The antiemetic administrations in this study are shown 
in Table 1. Patients in the olanzapine triplet regimen 
group were given: Olanzapine 5 mg on d 1-4, 5-HT3 
tropisetron 5 mg and dexamethasone 10 mg on d 1. 
Antiemetics were administered at the start of carboplatin 
chemotherapy.

Characteristics All patients (n=56)
Age (years) 62.07±8.206
≥55 48 (85.71 %)
Gender  
Female 29 (51.78 %)
Male 27 (48.22 %)
History of motion sickness 11 (19.64 %)
History of nausea with pregnancy in female 5 (20.83 %)
Alcohol use  
No consumption 40 (71.42 %)
<4 drinks per week 8 (14.28 %)
≥4 drinks per week 8 (14.28 %)
Smoking index  
No smoking 25 (44.64 %)
0~400 9 (16.07 %)
≥400 22 (39.28 %)
Type of malignance  
Lung cancer 32 (57.14 %)
Others 24 (42.86 %)
Chemotherapy cycle  
First-cycle 19 (33.92 %)
Second-cycle 14 (25.00 %)
Third-cycle 6 (10.71 %)
≥Fourth-cycle 17 (30.35 %)

TABLE 1: BASELINE CHARACTERISTICS OF PATIENTS (n (%))
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End points:

We chose the Total Control (TC) rate as primary end 
point which defined as the absence of vomiting and no 
use of rescue medications and the maximum nausea 
score on 100 mm nausea scale was less than 5 mm 
during the Acute Phase (AP), Delayed Phase (DP) and 
Overall Phase (OP) after the initiation of carboplatin 
as the primary endpoint. Secondary endpoints are the 
Complete Response (CR) and Total Protection (TP) 
rate in the three phases. The CR rate is defined as the 
absence of vomiting and no use of rescue medications, 
while that of TP is the absence of vomiting and no use 
of rescue medications and the maximum nausea score 
on 100 mm nausea scale was less than 25 mm. Adverse 
Events (AEs) are graded according to Common 
Terminology Criteria for Adverse Events (CTCAE) 
V.4.0.

Follow-up:
Patients were recorded and self-reported the times and 
dates of vomiting or retching episodes, and the use 
of rescue treatments from the time of chemotherapy 
infusion (0 h) to the d 5. Patients were contacted in the 
mornings of d 2-5 to ensure the compliance with nausea 
categorical scale. Functional Living Index-Emesis 
(FLIE) questionnaire scoring was self-administered 
early on the d 5, directly following completion of final 
self-reports[12]. Notably, FLIE is a validated emesis 
and nausea specific questionnaire with nine nausea 
domain questions (items) and nine vomiting domain 
questions (items) and “no impact of CINV on daily life” 
represented means scores >6 on a 7-point scale (>108 
in total)[13,14]. The time of treatment failure is defined 
as the time of first emetic episode or the use of rescue 
medication. All patients underwent post-treatment 
examination on d 6-8 and follow-up at d 19-21 and AEs 
related to olanzapine were recorded. AEs were graded 
according to CTCAE V.4.0.

Statistical analysis:
The sponsor managed the data and performed the 
analyses for this study. The hypothesis of this study was 
that the TC rate of 5 mg OZL in triplet group would 
be significantly higher than that of standard antiemetic 
doublet therapy. Other trials have shown that the TC 
rate of standard antiemetic therapy was about 40 %[15]. 
We believed that an improvement of more than 15 % in 
the TC rate would be clinically meaningful. Therefore, 
assuming that the null hypothesis of the TC rate is 55 
% and the alternative hypothesis is 80 %, we calculated 
that a minimum of 50 patients were required to achieve 
a one-sided type I error of 0.1 % and 80 % of power, 
based on the exact binomial distribution. Because some 
dropouts were expected, we set the target sample size 
to 52 and the sample size calculation was performed by 
Statistical Analysis System (SAS) V.9.4 (Cary, North 
Carolina, United States of America).
RESULTS AND DISCUSSION

Four patients were excluded from the study due to 
misunderstanding of instruction of olanzapine and 
failed to administer the required dosage of olanzapine, 
56 patients were therefore enrolled in this study.

Primary end points were compared. As shown in Table 
2, the TC rates in the OP, AP and DP were 62.50 %, 
87.50 % and 64.28 % respectively. The incidences of 
nausea and vomiting over time (every 24 h) for 5 d 
are presented in Table 3. The incidence of nausea and 
vomiting was higher on d 3-4 than on other days.

FLIE index reports were compared. According to 
FLIE, reports of no impact of CINV on daily life were 
exhibited by 62.50 % (35/56). The FLIE index of 
nausea or vomiting was listed below in Table 4.

The prevalence of major AEs upon treatment with 
olanzapine is shown in Table 5. In CTCAE version 4.0, 
there were no AEs greater than Grade III. The rates of 
severe symptoms were as low as 1.78 % for somnolence 
and 5.36 % for constipation.

TABLE 2: RESULTS OF EVALUATION INDICATORS AT EACH PERIOD
Endpoint OP number (%) AP number (%) DP number (%)

TC 35 (62.50) 49 (87.50) 36 (64.28)

CR 51 (91.07) 55 (98.21) 51 (91.07)

TP 46 (82.14) 54 (96.42) 36 (83.92)
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Yang et al. conducted a meta-analysis on the efficacy 
of olanzapine in the prevention of CINV and confirmed 
that olanzapine was as effective as or superior to 
aprepitant in the prevention of CINV, while 5 mg and 
10 mg olanzapine showed similar efficacy in CR in the 
delayed and total periods, and in order to reduce the risk 
of adverse reactions, 5 mg was recommended as the 
starting dose of olanzapine to further explore the best 
antiemetic regimen[10]. To further confirm the efficacy 
of low-dose olanzapine in the prevention of carboplatin 
(AUC≥5)-induced CINV in the Chinese population, we 
conducted a clinical study of 5 mg olanzapine combined 
with 5-HT3RA and dexamethasone in the prevention of 
carboplatin (AUC≥5)-induced CINV in Ordos Central 
hospital in Inner Mongolia and finally 56 patients with 
no difference in baseline characteristics.
In this study, we selected TC focusing on nausea 
evaluation as the main study index. TC in the total 
period, AP and DP was 62.50 % (35/56), 87.50 % 
(49/56) and 64.28 % (36/56), respectively. In 2016, 
Hesketh et al. conducted a multi-center clinical phase III 
controlled study of NK-1 receptor inhibitors combined 
with serotonin-3 receptor inhibitors and dexamethasone 
in the prevention of carboplatin-induced CINV[16]. In 
this study, the TC rates in the OP, AP and DP of NK-1 
receptor inhibitor group were 62.5 %, 80.7 % and 64.1 
%, respectively, which were comparable to the TC rate 

in the low-dose olanzapine group in this study. It was 
further confirmed that 5 mg olanzapine was equivalent 
to NK-1 receptor inhibitors in the control of nausea 
induced by carboplatin in CINV. Sakai et al. reported 
a phase II clinical trial of low-dose olanzapine 5 mg 
for the prevention and treatment of CINV induced by 
carboplatin in thoracic malignancies and the results 
showed that TC was 86.00 %, 100 % and 86 % in the 
OP, AP and DP respectively, and CR was 94.00 %, 
100 % and 94 % in the OP, AP and DP respectively[17]. 
Compared with the above phase II clinical trial, the TC 
rate (62.50 %, 87.50 %, 64.28 %) in all three periods 
in this study was lower, while the CR rate (91.07 %, 
98.21 %, 91.07 %) was comparable, the difference may 
be due to the fact that in this phase II study in Japan, 
all patients with thoracic malignancies were included, 
accounting for 30.00 % of female patients and 50 % of 
patients without a history of alcohol consumption; while 
our study included patients with polyoma, in addition to 
patients with thoracic malignancies, some patients with 
gynecological malignancies and other malignancies 
were also included of which 51.78 % were female patients 
and 71.42 % had no history of alcohol consumption and 
it has been confirmed that female gender and no history 
of alcohol consumption are factors for the occurrence 
of CINV[18]. Mukhopadhyay et al. studied the role of 
10 mg olanzapine in platinum-based CINV and the CR 

TABLE 4: FLIE INDEX

Note: FLIE indicates functional living index-emesis

Items All patients (56 cases)

Nausea FLIE score 52.80±3.25

Vomiting FLIE score 57.01±3.25

FLIE score 109.77±6.25

TABLE 3: THE INCIDENCE OF NAUSEA AND VOMITING OVER TIME (EVERY 24 h)
Day Nausea Vomiting

d 1 7 (12.50 %) 1 (1.78 %)

d 2 10 (17.85 %) 1 (1.78 %)

d 3 16 (28.57 %) 0 (0.00 %)

d 4 15 (26.78 %) 2 (3.57 %)

d 5 12 (21.42 %) 1 (1.78 %)

TABLE 5: TREATMENT-RELATED AEs

Symptoms Grade I Grade II Grade III

Somnolence 31 (55.36 %) 10 (17.85 %) 1 (1.78 %)

Fatigue 30 (53.56 %) 17 (30.36 %) 1 (1.78 %)

Anorexia 20 (35.71 %) 5 (8.93 %) 3 (5.36 %)

Hiccups 15 (26.78 %) 2 (3.57 %) 1 (1.78 %)

Constipation 15 (26.78 %) 8 (14.28 %) 3 (5.36 %)
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rates in the OP, AP and DP in the olanzapine group were 
94.00 %, 98.00 % and 96.00 %, respectively[19], which 
were comparable to the CR rates in each phase (91.07 
%, 98.21 % and 91.07 %) in this study, indicating that 
10 mg olanzapine and 5 mg olanzapine had comparable 
antiemetic efficacy against platinum-induced CINV. 
Among the secondary endpoints in this study, the TP 
in the OP, AP and DP in the low-dose olanzapine group 
were 82.14 % (46/56), 96.42 % (54/56) and 83.92 % 
(47/56), respectively, which were significantly higher 
than the TP rates in the rolapitant group (74 %, 88.5 % 
and 76 %) in the NK-1 receptor inhibitor multi-center 
controlled clinical phase III study for the prevention of 
carboplatin-induced CINV conducted by Hesketh et al. 
possibly due to the relatively small number of patients 
in our study[16]; the patients included in the above study 
were multiethnic population, while this study was a 
single northern Chinese population and more clinical 
studies are needed to confirm the efficacy of low-dose 
olanzapine and NK-1 receptor inhibitors in carboplatin-
induced CINV.
In terms of side effects, the incidence of somnolence in 
this study was 75.00 % (42/56), which was comparable 
to the incidence of somnolence in the phase II clinical 
trial of low-dose olanzapine conducted by Sakai et 
al.[17] in Japan (76.00 %) and among the somnolence 
patients occurred in this study, mild somnolence 
reached 73.80 % (31/42), which indicated that the 
somnolence effect produced by 5 mg olanzapine was 
tolerable in the vast majority of patients and could 
even further improve the sleep quality and anxiety and 
depression psychological status of cancer patients. This 
study discovered a clear decrease of the incidence rate 
of anorexia, 50.00 % for patients in the olanzapine 
triplet regimen, which is consistent with results from 
other clinical reports[20]. Among them, the incidence 
of mild anorexia was 35.71 %, which we believe is 
related to the ability of olanzapine to prevent CINV to 
control nausea, significantly improve the appetite of 
chemotherapy patients and further improve the quality 
of life of patients.
For CINV, the control and prevention of nausea is 
more difficult and challenging, and it is also the most 
troublesome side effect for chemotherapy patients. 
This study showed that the triple regimen of low-dose 
olanzapine has definite efficacy and safety in preventing 
carboplatin (AUC≥5)-induced nausea and vomiting 
in the Chinese population, especially in controlling 
nausea, which is worthy of more clinical application 
and promotion.
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