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ABSTRACT
Introduction Dexamethasone (DEX) is administered for 
multiple days to prevent chemotherapy- induced nausea 
and vomiting for patients receiving highly emetogenic 
chemotherapy (HEC); however, its notorious side effects 
have been widely reported. Although our multicentre 
randomised double- blind comparative study verified non- 
inferiority of sparing DEX after day 2 of chemotherapy 
when combined with neurokinin-1 receptor antagonist 
(NK1- RA) and palonosetron (Palo) for patients receiving 
HEC regimen, DEX sparing was not non- inferior in patients 
receiving cisplatin (CDDP)- based HEC regimens in 
subgroup analysis. Recently, the efficacy of the addition 
of olanzapine (OLZ) to standard triple antiemetic therapy 
on HEC has been demonstrated by several phase III trials. 
This study aims to confirm non- inferiority of DEX sparing 
when it is combined with NK- 1RA, Palo and OLZ in patients 
receiving CDDP- based HEC regimens.
Methods and analysis This is a randomised, double- blind, 
phase III trial. Patients who are scheduled to receive CDDP 
≥50 mg/m2 as initial chemotherapy are eligible. Patients are 
randomly assigned to receive either DEX on days 1–4 or 
DEX on day 1 combined with NK1- RA, Palo and OLZ (5 mg). 
The primary endpoint is complete response (CR) rate, 
defined as no emesis and no rescue medications during the 
delayed phase (24–120 hours post- CDDP administration). 
The non- inferiority margin is set at −15.0%. We assume 
that CR rates would be 75% in both arms. Two hundred and 
sixty- two patients are required for at least 80% power to 
confirm non- inferiority at a one- sided significance level of 
2.5%. After considering the possibility of attrition, we set 
our final required sample size of 280.

Ethics and dissemination The institutional review board 
approved the study protocol at each of the participating 
centres. The trial result will be presented at international 
conferences and published in peer- reviewed journals.
Trial registration number UMIN000032269.

INTRODUCTION
Chemotherapy- induced nausea and vomiting 
(CINV) is one of the most frequent adverse 
reactions associated with chemotherapy and 
considerably reduces patient quality of life 
(QOL). CINV has been traditionally assessed 
in overall (0–120 hour postchemotherapy), 
acute (0–24 hour postchemotherapy) or 
delayed (24–120 hour postchemotherapy) 
phases.1 Intravenously administered cyto-
toxic agents are categorised into four emetic 

Strengths and limitations of this study

 ► This is the first trial to evaluate whether adding 
olanzapine to neurokinin-1 receptor antagonist, 
palonosetron and dexamethasone (DEX) can spare 
DEX administration on day 2–4 for patients receiving 
cisplatin- based regimens.

 ► This study is a multicenter, placebo- controlled, 
double- blinded, randomised phase III study.

 ► A limitation of this study is that it was conducted 
solely within the Japanese population.
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risk groups (high, moderate, low and minimal).2 Highly 
emetogenic chemotherapy (HEC) including cisplatin 
(CDDP)- based regimen and anthracycline plus cyclophos-
phamide (AC) regimen can lead to a >90% incidence 
of emesis in patients without an adequate antiemetic 
prophylaxis.3 When patients were administered prophy-
lactic antiemetics prior to HEC treatment, the incidence 
of emesis (or requiring additional antiemetics) was found 
to be 35% according to a recent study.4

Dexamethasone (DEX), 5- hydroxytryptamine type 
3 receptor antagonists (5- HT3- RA) and neurokinin-1 
receptor antagonists (NK1- RA) have been developed to 
inhibit CINV from HEC.5 6 DEX is typically administered 
for multiple days from the start of chemotherapy to care 
for delayed CINV,7; whereas frequent administration of 
corticosteroids has been associated with many adverse 
effects such as insomnia, hyperglycaemia and reduced 
bone mineral density.8–10 Therefore, corticosteroid- 
minimising (DEX- sparing) strategies, which administer 
DEX in the acute phase (day 1) and omit DEX in the 
delayed phase (day 2 and later), have been evaluated.11 
Our multicentre randomised double- blind compara-
tive study (DEX-1 study) showed the complete response 
(CR; no emesis, no use of rescue medication) rate in the 
overall phase of DEX on day 1 provided a non- inferior 
antiemetic efficacy to a treatment of DEX on days 1–3 
when combined with NK1- RA and palonosetron (Palo) 
for patients receiving HEC including AC and CDDP- based 
regimen. (44.0% vs 46.9 %, p=0.007).12 In a subgroup 
analysis of patients receiving CDDP- based regimen, CR 
rates of acute phase demonstrated a non- inferiority of 
DEX on day 1 to days 1–3 (95.6% vs 95.6 %, p=0.007); 
whereas CR rates of the overall and delayed phase DEX on 
day 1 were lower than those of DEX on days 1–3 (57.8% 
vs 66.7%, p=0.272; 57.8% vs 68.9%, p=0.349, respec-
tively). However, the DEX-1 study was underpowered to 
evaluate whether multiple days of DEX can be spared for 
CDDP- based regimens because patients who received the 
CDDP- based regimen represented only 23% of the total 
sample population.13 Therefore, the plausibility of DEX 
sparing in CDDP remains inconclusive. Some guidelines 
still recommend multiple- days DEX in combination with 
5- HT3- RA and NK1- RA for CDDP- based regimens.3 14–16

Olanzapine (OLZ) is classified as a multiacting 
receptor- targeted antipsychotic and blocks dopamine 
receptors (D1, D2, D4), 5- HT receptors (5- HT2A, 5- HT2C, 
5- HT3), α1 adrenergic receptors, histamine receptors 
and multiple muscarine receptors,17 which might affect 
CINV. In the randomised, double- blind, phase III trial 
involving patients receiving HEC regimens, it was more 
effective to combine OLZ 10 mg than placebo with NK1- 
RA, 5- HT3- RA and DEX for the prevention of nausea and 
vomiting in acute and delayed phases4; however, OLZ 
(10 mg) had excessive sedation. Therefore, it is difficult 
to use OLZ 10 mg for all patients in practice setting. 
Recently, a randomised, double- blind, placebo- controlled 
phase III trial evaluating the significance of adding 
5 mg OLZ to NK1- RA, Palo and DEX in CDDP- based 

regimens(J- FORCE study) showed that significantly more 
patients receiving OLZ achieved CR from delayed CINV 
compared with those who received placebo (79% vs 66%, 
p<0.001); moreover, no differences were found between 
two groups in the incidence of sedation.18 The addition 
of OLZ in combination with NK1- RA, Palo and DEX 
has greater benefit and becomes a standard antiemetic 
therapy in patients receiving CDDP- based regimens.

Treatment with OLZ was associated with metabolic 
effects, including elevated glucose concentrations 
manifesting as insulin resistance.19 A phase III study 
showed that grade 3 hyperglycaemia was observed more 
frequently in the OLZ versus placebo group.4 Therefore, 
there is a concern that the combination of OLZ and 
multiple- day DEX may worsen glucose intolerance. In 
another study, Navari et al20 also demonstrated that OLZ, 
combined with a single dose of DEX and Palo, was very 
effective at controlling acute and delayed phase CINV in 
patients receiving HEC; moreover, this regimen was not 
associated with significant hyperglycaemia.

Based on these results, we speculate that the antiemetic 
regimen of OLZ 5 mg, NK1- RA, Palo and a single dose of 
DEX could be effective and safe for delayed phase CINV 
in patients receiving CDDP- based regimen. We planned 
this randomised, double- blind, phase III trial to evaluate 
the non- inferiority of DEX on day 1 compared with DEX 
on days 1–4 when combined with NK1- RA, Palo and OLZ 
in patients receiving CDDP- based regimens.

METHODS AND ANALYSIS
Study design
The Standard Protocol Items for Randomized Trials 
statement and checklist were followed in preparing the 
protocol. This multicentre, placebo- controlled, double- 
blinded, randomised, non- inferiority, phase III study aims 
to confirm the non- inferiority of DEX on day 1 compared 
with DEX on days 1–4 combined with NK1- RA, Palo and 
OLZ 5 mg to prevent CINV in patients with solid malig-
nant tumour receiving CDDP- based regimens.

Study setting and participants
Recruiting will be performed in 10 sites across Japan. The 
inclusion and exclusion criteria are summarised in box 1.

The main inclusion criterion is patients who are eligible 
in the study are 20–74 years old with malignant tumour, 
excluding haematological malignancies, receiving first-
line treatment with CDDP ≥50 mg/m2 (previous use 
of moderately or low emetogenic chemotherapy is 
permitted). The main exclusion criteria are as follows: 
(1) presence of systemic glucocorticoid therapy, (2) 
patients using antiemetics other than the trial drug, (3) 
patients receiving moderately emetogenic chemotherapy 
within 6 days before and after CDDP administration 
(minimally to low emetogenic agents are allowed), (4) 
patients receiving radiation therapy to abdomen or pelvis 
within 6 days prior to enrolment until 6 days after CDDP, 
(5) patients with symptomatic brain metastasis, diabetes 
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mellitus and convulsive disorder and (6) patients who are 
incapable of taking oral agents.

Recruitment, randomisation, masking and follow-up
Recruitment
Eligible patients satisfying the screening inclusion and 
exclusion criteria will be invited to participate in the study 
by site investigators.

Randomisation
Physicians will introduce the trial to patients. On enroll-
ment and after providing informed consent, eligible 
patients will be randomly assigned to receive either 
DEX on day 1–4 or DEX on day 1 with placebo on days 
2–4 as part of prophylactic antiemetic therapy. Rando-
misation is centrally performed by random allocation 
modules of electronic data captures (EDC) using the 

minimisation method with balancing prognostic factors 
for age (<60 vs≥60 years), sex, CDDP dose level (≥70 mg/
m2 vs <70 mg/m2) and institution.

Masking
Patients and clinicians responsible for treatment will be 
blinded to administration of DEX or placebo. Only an 
unblinded pharmacist who prepares the study drug, but 
is not involved in patient care, will know the assignment 
and outcome. All study drugs will be prepared by this 
pharmacist. As a rule, no data will be disclosed until fixed. 
However, during the trial period, when it is considered 
necessary to know the details of the trial drug to ensure 
participant safety, such as for serious adverse events, the 
study representative and study secretariat will make an 
inquiry to and discuss the need for disclosure with the 
Efficacy and Safety Evaluation Committee. When disclo-
sure is deemed necessary as a result of this consultation, 
the details will be communicated to the study secretariat, 
and the details of the trial drug will be disclosed.

Data management, central monitoring and auditing
The data centre is located in the Department of Clinical 
Trial Data Management, Graduate School of Medicine, 
Tokyo University, Tokyo, Japan. Enrolment, randomisa-
tion, data collection and monitoring will be performed 
using EDC system Viedoc 4 and Viedoc me (Viedoc Tech-
nologies). Data entry to the electronic case report form is 
performed by investigators using EDC at each site. Patient- 
reported outcome (PRO) data are collected electroni-
cally from patients through an electronic tablet device. 
No personally identifiable information is entered into the 
EDC, and the data centre does not collect personal infor-
mation. The central monitoring will be conducted by the 
data centre, and monthly and semi- annually monitoring 
reports will be disseminated to investigators to inform 
about the trial progress and discuss data quality- related 
issues. The protocol review committee and independent 
Data Monitoring Committee will assess the protocol 
amendments, serious adverse events reports and moni-
toring reports and provide any necessary recommen-
dation to investigators. Auditing will be conducted as 
necessary in this study.

Harms
Investigators must record all adverse events in the 
medical records and web systems. The Common Termi-
nology Criteria for Adverse Events (CTCAE, V.4.0) will 
be used to grade each adverse event. In conjunction with 
the CTCAE to grade adverse events, the PRO- CTCAE will 
be also administered to patients for their completion to 
complement information about subjective symptoms. All 
adverse events are to be followed up continually during 
the course of treatment. All severe adverse events must 
be reported to the institutional review board (IRB) and 
reported to investigators in all sites and discussed through 
a mail. Patients who are enrolled into the study will be 

Box 1 Inclusion and exclusion criteria

Inclusion criteria
 ► Patients with malignant tumour, excluding those with haematolog-
ic malignancies or those receiving firstline treatment with cisplatin 
(CDDP) >50 mg/m2 (previous use of moderate or low emetic chemo-
therapy is permitted).

 ► Age: 20–74 years at the time of enrolment.
 ► Absence of nausea and vomiting within 24 hours prior to registration.
 ► Eastern Cooperative Oncology Group performance status of 0–1.
 ► Meeting the following standard values of general clinical tests within 
2 weeks prior to enrolment:
alanine aminotransferase <100 IU/L.
Aspartate aminotransferase <100 IU/L.
Total bilirubin <2.0 mg/dL.
Serum creatinine <1.5 mg/dL.

 ► Patients with an expected prognosis of 3 months or more.
 ► Patients who provided written informed consent.

Exclusion criteria
 ► Patients undergoing systemic glucocorticoid therapy.
 ► Patients using antiemetics other than the trial drug.
 ► Patients receiving moderately emetogenic chemotherapy within 6 
days before and after CDDP administration.

 ► Patients who cannot be hospitalised until after 120 hours of starting 
CDDP administration as the study requires daily use of an electronic 
patient- reported outcome system.

 ► Patients receiving radiation therapy for the abdomen or pelvis within 
6 days prior to registration until 6 days after CDDP administration.

 ► Patients with diabetes mellitus receiving treatment with insulin 
and/ or oral hypoglycemic agents or patients with haemoglobin 
A1c (National Glycohemoglobin Standardization Program) >6.5% 
(>6.1% in the event of JDS).

 ► Patients with symptomatic brain metastasis, convulsive disorder 
requiring treatment with anticonvulsants and mental illness or psy-
chiatric symptoms that impede activities of daily life.

 ► Patients who are incapable of taking oral agents.
 ► Patients with a history of allergy to study drugs or similar compounds.
 ► Breastfeeding women, pregnant women or patients not willing to 
use contraception.

 ► Patients deemed ineligible for the study by the investigator (eg, pa-
tients who are unable to maintain medication adherence or who 
may experience difficulty using electronic devices).
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treated by the healthcare services that are provided by 
their health insurance.

Treatment
All patients receive Palo (0.75 mg intravenous infusion 
on day 1 at 30 min before the start of chemotherapy), 
NK1- RA (aprepitant 125 mg oral administration on day 
1 and 80 mg on days 2 and 3 or fosaprepitant 150 mg 
intravenous infusion on day 1 at 1 hour before the start 
of chemotherapy) and OLZ (5 mg oral administration on 
days 1–4 after dinner). DEX is administered as follows: 
patients in both arms receive DEX 9.9 mg intravenous 
infusion on day 1; patients receive DEX 6.6 mg or placebo 
intravenous infusion on days 2–4. When using fosaprep-
itant, the dose level is increased on days 3 and 4 due to 
interaction with DEX up to day 2, therefore, patients 
receive an intravenous DEX 13.2 mg or placebo on days 
3 and 4. Patients were allowed to take rescue medication 
throughout the study period for nausea or vomiting, if 
necessary. The choice of recommended rescue is deter-
mined by each investigator from among prochlorpera-
zine, metoclopramide, domperidone, chlorpheniramine, 
alprazolam, lorazepam and haloperidol.

Study endpoints
The primary endpoint is CR rate (no emesis and no rescue 
medications) during the delayed phase (24–120 hours 
post- CDDP administration). Secondary endpoints are as 
follows: (1) CR rate during the acute phase (24 hours post- 
CDDP administration) and the overall phase (120 hours 
post- CDDP administration), (2) complete control (no 
emesis, no rescue use and no significant nausea) rate, (3) 
total control (no emesis, no rescue use and no nausea) 
rate (4) no emesis rate and no nausea rate in the overall, 
acute and delayed phase, (5) time to treatment failure (ie, 
time to first emesis or using rescue, whichever occurred 
first) and (6) severity of nausea during the overall phase. 
Adverse events are associated with antiemetic therapy 
(CTCAE V.4.0 Japanese Clinical Oncology Group (JCOG) 
version and the PRO- CTCAE V.1.0.).

Outcome assessments
Figure 1 provides details of the schedule of enrolment, 
interventions and assessments.

Presence of emesis and severity of nausea will be assessed 
by patients using a 2- point categorical scale and 11- point 
numerical rating scale (NRS), respectively. Significant 
nausea is defined as 3 points or greater on the NRS. The 
use of rescue medications will be assessed by pharmacists.

Adverse events will be evaluated according to the 
CTCAE V.4.0 (JCOG) version, and the PRO- CTCAE V.1.0. 
The Japanese version of PRO- CTCAE is linguistically and 
psychometrically validated.21 22 QOL will be assessed by 
the European Organization for Research and Treatment 
of Cancer Quality of Life Questionnaire C30 (EORTC 
QLQ- C30) V.3 that is also validated in the Japanese 
version.23

Patients are asked to assess QOL before CDDP adminis-
tration and on day 8, with emesis and nausea assessed the 
PRO- CTCAE every 24 hours until 120 hours after CDDP 
administration. The data from the PRO- CTCAE are 
assessed electronically using a tablet device in the hospital 
setting, except for QOL on day 8, which is assessed on 
paper- based questionnaire at home. The PRO- CTCAE 
data will be not reviewed by the site investigators during 
the protocol treatment.

Statistical analysis
Sample size calculation is based on an analysis of the 
primary endpoint. In previous studies with OLZ added 
to conventional antiemetic treatment for CDDP,20 24 25 the 
delayed phase CR rate ranged from 75% to 85%, there-
fore we expect that CR rate in the delayed phase would 
be 75% in both arms. The non- inferiority margin is set at 
−15.0%. Two hundred sixty- two patients are required for 
at least 80% power to confirm non- inferiority at a one- 
sided significance level of 2.5%. After considering the 
possibility of attrition, we set our final required sample 
size of 280. Point estimates and CIs for the CR rate will 
be calculated and will be compared between groups by 
using the Mantel- Haenszel test with adjustment for allo-
cation factors. Interim analysis is not planned. We will use 
a full analysis set. It consists of the registered participant 
population who received at least a part of the protocol 
treatment; however, participants who were deemed as 
ineligible for the study after registration and those who 
were not administered CDDP- based regimens will be 
excluded from the analysis set. For the primary analysis, 
we will impute non- CR for missing primary endpoints.

Patient and public involvement
Patients and/or public were not involved in the design of 
this study.

Ethics and dissemination
All patients will be required to provide written informed 
consent (see online supplemental file 1). The study will be 
performed in accordance with the Declaration of Helsinki 
and Ethical Guidelines for Medical and Health Research 
Involving Human Subjects published by Japan’s Ministry 
of Education, Science and Technology and the Ministry 
of Health, Labour, and Welfare and the modified Act on 
the Protection of Personal Information. This protocol was 
approved by the Ethics Committee (approval ID 4035) of 
St. Marianna University School of Medicine on July 27, 
2018. The protocol was approved by the IRB at each study 
site (Showa University Northern Yokohama Hospital, Yoko-
hama Rosai Hospital, Nippon Medical School Musashi 
Kosugi Hospital, Aichi Cancer Center, Gifu University, Kita-
sato University, and Shizuoka Cancer Center). This trial has 
been registered at the University Hospital Medical Informa-
tion Network (UMIN) Clinical Trials Registry. Modifications 
in the study protocol will be communicated to the IRB at 
each study site as well as to the protocol review committee. 
Each Ethics Committee or IRB will revise informed consent 
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materials given to participants and adapt the informed 
consent according to their own institution’s guidelines. The 
main result will be presented at an international conference 
and published in an English journal. Authorship will be 

ascribed in accordance with the International Committee 
of Medical Journal Editors guidance.

Access to data
Only clinical data managers at the central data centre 
have access to collected data through the EDC system 

Figure 1 The schedule of enrolment, interventions and assessments. APR, aprepitant; CTCAE, common terminology criteria 
for adverse events; DEX, dexamethasone; ECOG, Eastern Cooperative Oncology Group; NRS, numerical rating scale; OLZ, 
olanzapine; Palo, palonosetron; QOL, quality of life.
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during the study. Site investigators have access to case 
data within their institutions. After study closure, final 
data set and related materials will be archived in UMIN 
Individual Case Data Repository.

Participating institutions
St. Marianna University School of Medicine Hospital, 
St. Marianna University Kawasakishi Municipal Tama 
Hospital, St. Marianna University Yokohama City Seibu 
Hospital, Showa University Northern Yokohama Hospital, 
Yokohama Rosai Hospital, Nippon Medical School 
Musashi Kosugi Hospital, Aichi Cancer Center Hospital, 
Gifu University Hospital, Kitasato University Hospital, 
Shizuoka Cancer Center.

Trial status
The trial started in October 2018 and 183 subjects were 
randomised by May 2020. The recruitment is scheduled 
to be completed in March 2021.

Confidentiality
Data will be retained in accordance with the Japanese 
ethical guidelines for clinical research. Participants will 
be allocated a unique identification (ID) number at 
entry. The master list linking participant personal infor-
mation and ID number will be managed at each institu-
tion. Data will be analysed by ID number only. Records 
will be retained for 5 years after study completion and 
then will be destroyed at each institution.
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