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Abstract
Objective To perform a prospective randomized comparison of the e�cacy and safety of low-dose 5mg
olanzapine OLZ  in preventing nausea and vomiting induced by carboplatin chemotherapy.

Methods All patients with malignant tumors (n=113) who received carboplatin AUC≥5 chemotherapy
were randomly divided into two groups:triplet regimen group (n=56) and standard group (n=57). The
patients in the olanzapine group received 5mg olanzapine combined with 5-HT3RA and
dexamethasone(DXM) triplet antiemetic regimen, whereas those in the standard group received 5-HT3RA
and DXM. The primary end-points of the study were the TC(total contral) during the OP(Overall phase, 0-
120h), AP(acute phase, 0-24h) and DP(delayed phase, 25-120h) phase between combined 5mg
olanzapine triplet regimen group and standard group. The secondary end-points were the TP (total
protection) and CR (complete response) during OP, AP and DP phase between two groups. The �rst time
to vomiting comparion between two groups was depicted by Kaplan-Meier curves. The impact of
chemotherapy-induced nausea and vomiting (CINV) on the quality of life was assessed by the Functional
Living Index-Emesis(FLIE). Olanzapine related side-effection was also recorded.

Results: (1) The primary end-point TC rate were favorable 5mg olanzapine group than standard group
during the OP 62.50% (35/56) vs 31.57% (18/57) P=0.001), AP 87.50% (49/56) vs 63.15% (36/57)
P=0.003 and DP 64.28% (36/56) vs 33.33% (19/57) P=0.001 respectively. (2)The secondry end-points TP
were 82.14% (46/56) vs 63.15%(36/57)(P=0.024),83.92%(47/56) vs 63.15%(36/57) (P=0.012) during the
OP and DP but not get statistical signi�cance during AP between two groups respectively.The CR rate
does not get statistical signi�cance between two groups during the three periods respectively, P>0.05;(3)
It was observed longer time to �rst emesis in the olanzapine group than standard group from Kaplan-
Meier curves.The no effection on life-quality (score≥108) assessed by FILE was 62.50% vs 43.48%
between two groups, P<0.05. The most common olanzapine-related side-effection is somnolence and
weakness.

Conclusion: The 5mg olanzapine based triplet antiemetic regimen is effective and safety in the
prevention carboplatin induced nausea and vomiting especially in the control of the nausea.  

Name of the registry: ChiCTR2000040566

Trial registration number: ChiCTR2000040566

Date of registration(retrospectively registered): 2th-12-2020

URL of trial registry record:https://www.chictr.org.cn/listbycreater.aspx

Introduction
Carboplatin (CBDCA) is a cornerstone drug in chemotherapy, however, severe chemotherapy-induced
nausea and vomiting (CINV) may cause chemotherapy cycle delayed and dose intensity reduced, and
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signi�cantly decrease disease-free survival and overall survival [1]. Chemotherapy agents are categorized
into high, moderate to low and minimal grades according to their emetic risks [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), carboplatin (AUC ≥ 4) is classi�ed at the high
risk of the moderately emetogenic chemotherapy (MEC) group, or in the highly emetogenic chemotherapy
(HEC) group[2, 3, 4]. Neurokinin−1 receptor antagonist(NK−1AR) or olanzapine is recommended by
guidelines to prevent CINV induced by HEC agents[2, 3, 4, 5]. Olanzapine is an atypical antipsychotic drug
which inhibits neurotransmitter pathways including dopaminergic, alpha-1 adrenergic, histaminic and
serotonergic receptors which are known to be associated with nausea and vomiting[6]. The effectiveness
of olanzapine in preventing CINV has attracted great attention from researchers and oncologists, previous
randomised control phase III studies have demonstrated that 10mg olanzapine(OLZ) vs aprepitant (APR)
got similar e�cacy in the prevention of CINV, but olanzapine is more advantageous in controlling delayed
nausea but as many as 73% of patients treated with 10 mg olanzapine experience drowsiness
symptoms[7, 8]. Hence, Clinical guidlines have suggested future studies to be conducted focusing more on
the e�cacy of low olanzapine dosage. In a randomised double-blind phase II trials, Takalo et al reported
equal e�cacy between OLZ regimen of 5mg dosage and 10ml dosage, while the 5mg OLZ dose is less
sedative to patients[9]. Furthermore, since NK-1RA is not covered by public health insurance policy in
China, the cost of the OLZ regimen, which is fully covered by the aforementioned policy, is therefore 90%
less expensive. A prospective randomized comparison of the e�cacy and safety in preventing CINV
induced by carboplatin ( AUC ≥ 5) between the combination of low-dose 5mg OLZ triplet regimen and the
standard regimen was conducted in this study.

Materials And Methods
1.1 Clinical materials

This study enrolled 113 patients who were histologically diagnosed with malignant tumors by the
department of medical oncology of Ordos central hospital and receiving combined carboplatin (AUC ≥ 5)
regimen chemotherapy from September 2019 to June 2021,.All enrolled patients were randomly divided
into two groups by random digits table as follow: the triplet regimen group (n = 56) which received the
combination of 5mg OLZ, 5-HT3 receptor antagonist (5-HT3RA) and dexamethasone(DXM), and the
standard group (n = 57) which received the combination of 5-HT3RA and DXM. The baseline
characteristics of enrolled patients were comparable (Table 1). This study was approved by the local
Institutional Review Board, and registered at the Chinese clinical trial register centre
(ChiCTR2000036826).
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Table 1
Baseline characteristics of patients (n(%))

Characteristics Olanzapine regimen

(n = 56)

Standard

therapy(n = 57)

P

Age(years) 62.07 ± 8.206 62.89 ± 8.211 0.595

≥ 55 48(85.71%) 50(87.71%) 0.753

Gender     0.159

Female 29(51.78%) 22(38.59%)  

Male 27(48.22%) 35(61.41%)  

History of motion sickness 11(19.64%) 16(28.07%) 0.294

History of nausing with pregnancy in female 5(20.83%) 6(37.5%) 0.388

Alcohol use     0.635

No Consumption 40(71.42%) 38(66.66%)  

< 4 drinks per week 8(14.28%) 7(12.28%)  

≥ 4drinks per week 8(14.28%) 12(21.05%)  

Smoking Index     0.183

No Smoking 25(44.64%) 16(28.07%)  

0 ~ 400 9(16.07%) 11(19.29%)  

≥ 400 22(39.28%) 30(52.63%)  

Type of malignance     0.297

Lung cancer 32(57.14%) 38(66.66%)  

Others 24(42.86%) 19(33.34%)  

Chemotherapy Cycle     0.100

First- Cycle 19(33.92%) 11(19.29%)  

Second - Cycle 14(25.00%) 12(21.05%)  

Third- Cycle 6(10.71%) 15(26.31%)  

≥Fouth- Cycle 17(30.35%) 19(33.33%)  

 

1.2 Eligibility criteria
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Inclusion criteria

1. Patients aged ≥ 18 years with pathologically con�rmed malignant tumors scheduled to receive
carboplatin-containing (AUC ≥ 5) chemotherapy;

2. Karnofsky Performance Scale ≥ 70;

3. There is no abnormality in liver and kidney function, blood routine and electrocardiogram before
chemotherapy, including: White Blood Cell Couct > 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 upper limit of normal (ULN), Bilirubin < 1.5 ULN, Creatinine < 1.5 ULN;

4. One week before the enrollment, there were no symptoms of nausea and vomiting, and no
olanzapine was used;

5. There was no contraindication of chemotherapy in the evaluation of tumor location by CT (MRI);

�. Able to understand and describe patient-reported outcomes.

7. 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:

1. Patients who are unable to take oral drugs;

2. Long-term user of corticosteroid;

3. Patients who currently use quinolone antibiotics;

4. Patients with histories of hypersensitivity or allergy to OLZ;

5. Patients who are undergoing radiotherapy simultaneously;

�. Patients who have uncontrolled symptomatic brain metastases;

7. Pregnant or breastfeeding female patients;

�. Patients with partial/complete gastrointestinal obstruction;

9. Patients who abuse illegal substances or have severe alcohol dependency.

10. Patients who have malignant tumor of digestive tract.

1.3 Research methods

The antiemetic administrations in this study are shown in Table 1. Patients in the OLZ triplet regimen
group were given: OLZ 5mg on days 1–4, 5-HT3 tropisetron 5mg and dexamethasone 10mg on day1.
Patients in the standard doublet regimen were given: 5-HT3 tropisetron 5mg and dexamethasone 10mg
on day 1, admistration of antiemetics began at the beginning of carboplatin chemotherapy.
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Table 2
Antiemetic administrations

  Day1 Day2 Day3 Day4

Olanzapine antiemetic
regimen

Olanzapine
5mg po

Olanzapine
5mg po

Olanzapine
5mg po

Olanzapine
5mg po

Tropisetron
5mg iv

     

Dexamethasoe

10mg iv

     

Standard antiemetic
regimen

Tropisetron
5mg iv

     

Dexamethasoe

10mg iv

     

 

1.4 End points

We chose the total control (TC) rate de�ned as the absence of vomiting and no use of rescue medications
and the maximum nausea score on 100mm nausea scale was less than 5mm during the AP, DP and OP
after the initiation of carboplatin as the primary endpoint. Secondary endpoints are the CR and TP rate in
the three phases. The CR rate is de�ned 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 100mm nausea scale was less than 25mm. AEs are graded according to Common Terminology
Criteria for Adverse Events (CTCAE) V.4.0.

1.5 Follow-up

Patients 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(0h) to the day5. Patients were contacted in
the mornings of days 2–5 to ensure the compliance with nausea categorical scale. Functional Living
Index-Emesis(FLIE) questionnaire scoring was self-administered early on the day5, directly following
completion of �nal self-reports[10]. Notably, FLIE is a validated emesis- and nausea-speci�c 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)[11, 12].The time of
treatment failure is de�ned as the time of �rst emetic episode or the use of rescue medication. All
patients underwent post-treatment examination on days 6–8 and follow-up at days 19–21, and AEs
related to olanzapine were recorded.AEs were graded according to Common Terminology Criteria for
Adverse Events (CTCAE) V.4.0.
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1.6 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 signi�cantly higher than that of standard
group. Other trials have shown that the TC rate of standard antiemetic therapy was about 40%[13] .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 90 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 110, and the sample size calculation was performed by SASV.9.4 (Cary, NC,
USA).

Treatment comparisons were made using logistic regression models that included terms for treatment,
gender, age, alcohol use, history of motion sickness etc. All comparisons used a two-sided signi�cance
level of 5%. Tests of sigini�cance were based on the logistic regression models, and the norminal P
values were reported. Kaplan-Meier curves of time to �rst emesis were constructed to both groups.
Fisher's exact test was used to compare the percentage of patients who got TC or experienced
olanzapine-related AEs between the two groups.

Results

2.1 Completion of study
Four patients were excluded from the study due to misunderstanding of instruction of OLZ and failed to
administer the required dosage of OLZ, 113 patients were therefore enrolled in this study.

2.2 E�cacy

2.2.1 comparison of primary end points
The TC rate of the 5 mg OZL triplet regimen were superior comparing to the standard regimen in OP, AP
and DP (62.50%(35/56) VS 31.57% (18/57) P = 0.001; 87.50% (49/56) VS 63.15%(36/57) P = 0.003;
64.28% (36/56) VS 33.33% (19/57) P = 0.001), see Fig. 1.

2.2.2 Comparison of secondry end points
The TP rate of the low dose OZL triplet regimen were superior comparing to the standard regimen in OP
and DP (82.14%(46/56) VS 63.15%(36/57) P = 0.024; 83.92%(47/56) VS 63.15%(36/57) P = 0.012; no
statistical signi�cance was observed in comparison of the total response rate of AP (96.42% (54/56) VS
91.22% (52/57) P = 0.252), see Fig. 2.
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The CR rate of the low dose OZL triplet regimen were superior comparing to the standard regimen in OP,
AP and DP (91.07% (51/56) VS 84.21% (48/57) P = 0.268; 98.21% (55/56) VS 94.73% (54/57) P = 0.317;
91.07% (51/56) VS 85.96% (49/57) P = 0.395), see Fig. 3.

2.2.3 Comparison of FLIE Index
According to FILE, reports of no impact of CINV on daily life were exhibited by 62.50%(35/56) of the
olanzapine group and 43.86%(25/57) of the standard group (P = 0.047). The comparison of FLIE index of
nausea or vomiting between two group were listed below in Table 3.

Table 3
Comparison of FLIE Index

Items Olanzapine regimen Standard therapy

Nause FILE Score 52.80 ± 3.25 51.69 ± 4.03

Vomiting FILE Score 57.01 ± 3.25 56.27 ± 2.83

FILE Score 109.77 ± 6.25 107.82 ± 6.47

Notes: FILF: functional living index-emesis

2.2.4 Comparison of time to �rst vomiting
From the start of this trial, the low dose OZL triplet regimen group displayed and maintained a delay in
the time to �rst vomiting comparing against the standard regimen(P = 0.248), see Fig. 4.

2.2.5 Comparison of adverse effects
The most common AE in the olanzapine group was somnolence, with an incidence of 75.00% (42/56) VS
56.14% (32/57) compared with the control group; The most common AE in the standard group were loss
of appetite and abdominal distension compared with 70.17% (40/57) VS 50.00% (28/56) (P = 0.028),
56.14% (32/57) VS 21.42% (12/56) (P = 0.000) in the olanzapine group,the differences were statistically
signi�cant.There were no statistically signi�cant differences between the two groups in other side effects
such as hiccups (P = 0.087), constipation (P = 0.636), fatigue (P = 0.244), dizziness (P = 0.873), and
headache (P = 0.066). It has been clinically observed that most of the above side effects are mild to
moderate and tolerable in most patients.

Discussion
The meta-analysis conducted by Yang T et al indicates that OLZ have a equal or better e�cacy
comparing with aprepitant (APR) in preventing CINV[14]. Phase 2 study demostrated that lower 5mg dose
and 10mg dose are equally effective, but the former has a lower occurrence rate of somnolence[9]. In
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2019, Hirotoshi Iihara launched the �rst single arm multicentre phase 2 clinical trial about the e�cacy of
5mg dose OLZ in the prevention of CINV induced by carboplatin[15]. We conducted this prospective
randomized clinical trial of the e�cacy of the low-dose 5mg olanzapine triplet regimen and standard
doublet regimen in preventing CINV induced by carboplatin.

This study indicated that the primary end-point TC rate of the OLZ triplet regimen is notably improved
when comparing with the corresponding rates in the standard doublet regimen during the overall phase
(OP), acute phase (AP) and delayed phase (DP)(P = 0.001; P = 0.003; P = 0.001). The 15% absolute
improvment in the TC rate of overall phase is expected to have a practical clinical meaningful, and there
is a 30% absolute increasing in the overall phase TC rate in the OLZ triplet regimen against the control in
this study. However the TC rate in the OP, AP and DP from this study are evidently lower than the results
62.50% vs 86.00% 87.50% vs 100% 64.28% vs 86% when compared with Sakai et al’s phase 2 clinical
trial in 2021[16]. Such discrepancies is possibly caused by different possible reasons. Firstly, the enrolled
patients in t Sakai et al’s study all had thoracic malignancies, and 30% of the enrolled patients are female
and 50% had no history of alcohol consumption. Nevertheless, 30% of the patients enrolled in this study
had gynecologic cancer such as ovaria cancer and etc,. 51.78% are females, and 71.42% have no history
of alcohol consumption. Various studies had shown that female and nondrinker has a high risk of CINV,
and carboplatin combination chemotherapy has a low control rate in prevention CINV in gynecologic
cancer[13, 17, 18]. In addition, the median age of the patients in this study is 62 years old, researches about
prevention of CINV suggested that control rate increases along with the age of the patients, age of 65 and
younger is one of the risk factors may explain the lower TC rate in this study[13, 19]. Again, another reason
that could explain the comparatively lower TC rate in this study is due to the prevalence of the immune
checkpoint inhibitors in recent years, Arbour et al reported that corticosteroid lowers the therapeutic effect
of such medications[20]. We employed the 1 day DEX treatment in this study on the previous related
clinical trials which con�rmed that the 1day and 3 days DEX treatment have a similar effect in preventing
anthracyclines-induced nausea and vomiting[21]. But it could also mean a decrease in the delayed phase
control rate when compared with the 3 days DEX regimen in Sakai et al’s study[16]. Moreover, patients of
this study underwent chemotherapy with different cycles which scenario is more realistic, the control rate
of CINV may decrease with the chemotherapy cycles progressed.

The secondary end-point CR rate during OP, AP and DP of this study were similar to the results from Saiki
et al’s study (91.00% vs 94.00%, 98% vs 100% and 91% vs 94% ) respectively and the differences between
the OLZ triplet regimen and the standard doublet regimen does not get statistical signi�cant[16]. In
Yasuhiro Ito et al’s study which compared the e�cacy and safety of of aprepitant on the basis of 5-
hydroxytryptamine-3 (5-HT3) receptor antagonist and dexamethasone in patients with advanced non-
small-cell lung cancer (NSCLC) who received carboplatin-based �rst-line chemotherapy induced CINV, the
CR rate of aprepitant triplet regimen is 80.30% during OP, which also does not get signi�cantly different
than the control[22]. Yoko watanabe further demonstrated that the CR rate between aprepitant and control
groups was 74.1% vs 73.1% during OP and showed no signi�cant difference in their 2021 study, which
compared the e�cacy of the same aprepitant triplet regimen in patients with gynecologic cancer patients
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who receiving paclitaxel and carboplatin combination chemotherapy induced CINV [23]. The CR rates of
these two clinical studies are lower than it reported by the 5mg OLZ triplet regimen in this study, which are
also consistent with the results of a single centre randomised phase 2 study with 94 patients receiving
HECs (cisplatin, carboplatin, doxorubicin and etc. ) conducted by Rumyantsev et al in 2019, OLZ group
got higher CR rate than aprepitant group 74.4% vs. 54.0% during OP (P = 0.04)[24]. In 2020, Suthinee et al
conducted a randomized, double-blind, controlled study compared the e�cacy of aprepitant or 5mg
olanzapine in combination with ondansetron and dexamethasonepatients in prevention CINV in patients
receiving cyclophosphamide plus doxorubicin or cisplatin[14, 25]. The results showed CR rates of the 5mg
olanzapine group were comparable the aprepitant group 68% vs 66% during the overall phase(P = 0.83),
similar results observed in this study and in previous meta-analysis further proven that 5mg olanzapine
are not inferior than aprepitant in prevention carboplatin induced CINV .

FILE index were adopted in this study to evaluate the impact of CINV on patients’ daily life, scores greater
than 108 indicates that no impact is observed, the results of patients scoring greater that 108 between
olanzapine triplet groud and control is 62.50% vs.43.85% (P = 0.047), with signi�cant difference. Quality
of life for patients in the OLZ triplet regimen groups were notably improved, 62.50% of the patients did
not experience any episodes of vomiting or nausea, such result also corresponds with results from
previous studies that supports the superiority of olanzapine in controlling nausea during delayed phase[6].
Instead of adopted CR as the primary end-point in previous carboplatin induced CINV clinical trials, this
study adopted TC rate as the primary end-point and observed its positive clinical effect in prevention
carboplatin induced CINV, this result is in accordance with the advantageous characteristics of
olanzipine[6]. Kaplan–Meier curves had shown that time to �rst emesis was delayed for the OLZ triplet
reginmen group comparing with control, this result indicated that 5mg OLZ may not only reduced bu also
delayed the occurrence of vomiting. The olazapine related adverse effects in enrolled patients are
observed and studied in this study, 75.00% patients reported somnolence, similar to the 78.00%
occurrence rate observed in Sakai et al’s phase 2 study in japan, also, 78.30% of these patients’
symptoms were mild, hence OLZ is tolerable and safe[16]. This study discovered a clear decrease of the
incidence rate of anorexia, 50.00% for patients in the OLZ triplet regimen, and 70.17% for control, which is
consistent with results from other clinical reports that con�rmed OLZ improves the appetite of patients
with gastric cancer when receiving chemotherapy treatments[26].

In conclusion, 5mg olanzipine triplet regiment is a more effective than the standard regimen in preventing
carboplatin induced CINV(AUC ≥ 5) in Chinese population, particularly effective in nausea control, which
is also tolerable, safe and economical. In future studies, more detailed clinical trials of the e�cacy of
lower dose olanzipine regimen in preventing CINV should be conducted with a larger and diversi�ed
sample.
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Figure 1

Comparion of Total Contral Rate Between Two Groups

Figure 2

Comparison of Total Protection Rate Between Two Groups
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Figure 3

Comparison of complete response rate between two groups

Figure 4
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Comparison of Time To First Vomiting Between Two Groups


