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ABSTRACT

Background. A combination of serotonin receptor (5-
hydroxytryptamine receptor type 3) antagonists, NK-1 receptor
antagonist, and steroid improves the complete response (CR) of
chemotherapy-induced nausea and vomiting (CINV) in cancer
patients. Ramosetron’s efficacy in this triple combination regi-
menhasnot been investigated.This prospective,multicenter,
single-blind,randomized,phaseIIIstudycomparesacombination
of ramosetron, aprepitant, and dexamethasone (RAD) with a
combination of ondansetron, aprepitant, and dexamethasone
(OAD) to prove the noninferiority of RAD in controlling highly
emetogenic CINV.
Methods. Aprepitant and dexamethasone were orally adminis-
tered for both arms. Ramosetron and ondansetron were in-
travenouslygiventotheRADandOADgroups.Theprimaryendpoint
was no vomiting and retching and no need for rescue medication
duringtheacuteperiod(day1);thenoninferioritymarginwas215%.

Results. A total of 299 modified intention-to-treat cancer
patients who received RAD (144 patients) and OAD (155
patients) were eligible for the efficacy analysis. The CR rates
ofRADversusOADwere97.2%versus93.6%during theacute
period, 77.8% versus 73.6% during the delayed period (day
2–5), and 77.1% versus 71.6% during the overall period.
Furthermore, RAD was noninferior to OAD in subgroups
stratified by age, cancer type, chemotherapeutic agents, and
schedule. Repeated measures analysis showed that in male
patients, RAD was superior to OAD. Profiles of adverse
events were similar in both groups.
Conclusion. RAD is as effective and tolerable as OAD for
CINV prevention in patients receiving highly emetogenic
chemotherapy. Ramosetron could be considered one of
the best partners for aprepitant. The Oncologist 2015;
20:1440–1447
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Implications for Practice: This is the first prospective, multicenter, randomized phase III study to show that ramosetron, a new
5-hydroxytryptamine receptor type 3 antagonist, is as effective and tolerable as ondansetron when administered in
combinationwith aprepitantanddexamethasone for thepreventionof chemotherapy-inducednausea andvomiting in patients
receiving highly emetogenic chemotherapy.

INTRODUCTION

Chemotherapy-induced nausea and vomiting (CINV) is one of
the worst fears of patients receiving chemotherapy [1]; it sig-
nificantlyaffects qualityof life and candecrease the likelihood
of a patient continuing chemotherapy. New antiemetic
agents, including antagonists of the serotonin receptor (5-
hydroxytryptaminereceptortype3[5-HT3R])andtheneurokinin-
1 receptor (NK-1R), have been shown to be effective in
decreasingCINV incidenceandseverity; a combinationofNK-1R
and5-HT3Rantagonistswithdexamethasone is recommended
for CINV prevention in patients receiving highly emetogenic
chemotherapy (HEC) [2–4]. A triple-drug regimen consisting
of 5-HT3R antagonists dolasetron, granisetron, ondansetron,
or palonosetron has been reported to be highly efficacious
[5–7].

Currently, palonosetron is the clinically preferred anti-
emetic forCINV [3, 8]; however thebest5-HT3Rantagonists for
use in a triple drug combination for HEC has not yet been
determined in randomized phase III trials [5, 8]. Ramosetron, a
5-HT3R antagonist with an increased half-life compared with
that of ondansetron, as well as increased receptor affinity
compared with that of ondansetron and granisetron [9], has
beenwidely used forCINVprevention inAsia. In several clinical
trials, it showed efficacy and safety profiles similar to those of
ondansetron and granisetron, whether administered alone or
in combination with dexamethasone [10–12]. The authors
reported a phase II study in which ramosetron in combination
with aprepitant effectively prevented HEC-induced CINV [13].
However, ramosetron activity in the triple-drug regimen has
not been comparedwith that of other 5-HT3R antagonists.The
purposeof this studywas to compare the efficacy and safetyof
the combination of ramosetron, aprepitant, and dexametha-
sone (RAD) with the efficacy and safety of the combination of
ondansetron, aprepitant, and dexamethasone (OAD) in HEC-
induced CINV.

MATERIALS AND METHODS

This prospective, multicenter, single-blind, randomized phase
III clinical trial was conducted in 17 institutions of the Korean
Cancer Study Group. The study protocol was approved by the
institutional review boards and registered with ClinicalTrials.
gov (NCT01536691); all patients provided written informed
consent. Eligible patients were more than 19 years old with
pathologically confirmed malignant disease and were sched-
uled to receive HEC on the first day of treatment. The major
exclusion criteria were as follows: medications, conditions, or
procedures that could affect nausea or vomiting and previous
chemotherapy within 12 months (all eligibility criteria are
shown in the supplemental onlineAppendix and theprotocol).

Patients were assigned to the RAD or OAD groups (1:1
ratio) according to a stratified block randomization table.
Additional stratification factors were: chemotherapeutic regi-
men (cisplatinvs.noncisplatin), schedule (single-dayvs.multiple-

day chemotherapy), and institution. Aprepitant (125 mg, day 1,
1 hour prior to chemotherapy; 80mg, days 2–3) and dexameth-
asone (12 mg, day 1, 30 min prior to chemotherapy; 8 mg, days
2–4) were administered orally. Ramosetron (0.3 mg, day 1) and
ondansetron (16mg, day 1) were administered intravenously to
the RAD group and the OAD group, respectively, 30 min before
chemotherapy. Rescue antiemetics for vomiting/severe nausea
were administered at the request of the patient or upon
recommendation by the attending physicians at any time during
the study period; the type was determined by the physician.

A complete response (CR) was defined as no vomiting,
including retching, and no requirement for rescue antiemetics,
and complete control (CC) was defined as CR without nausea.
Nausea severity was determined using the visual analog scale
(VAS).Duringtheoverallperiod(days1–5),patientswereaskedto
record daily episodes of vomiting or retching, the degree of
nausea, and the use of rescue medication in a diary form and in
the Rhodes Index of Nausea and Vomiting Form-2 (INV-2) [14].
Tolerabilitywasassessedbasedonclinical and laboratoryadverse
events between the start day and the day before the next
chemotherapy cycle and evaluated according to the Common
Toxicity Criteria for Adverse Events (CTCAE, version 4.0).

The primary endpoint of hypothesis was that the RAD CR
rate during the acute period (first 24 h, as reported in the diary
form) would not be inferior to OAD CR rate. Secondary
endpointsweretheCRrates inthedelayed(days2–5)andoverall
(days 1–5) periods and adverse events. The CINV incidents
reported in the INV-2 form were separately evaluated.

In both groups, a sample size of 135 allowed an 80% power
and one-sided a level of 0.025 to detect the CR noninferiority
differenceof215%betweentheRADandOADgroups,assuming
the actual CR in each group to be 85% and 90%, respectively.
Considering 20% of expected dropout rate (withdrawal of
consents, missing data, and follow-up losses), sample size was
increased to 169 patients in each group. Effectiveness was
calculated in a modified intention-to-treat (m-ITT) population.
Thetwogroupswerecomparedusingthechi-squaretest,Fisher’s
exact test, and Wilcoxon rank-sum test as appropriate. The daily
efficacy difference was evaluated by the generalized estimating
equations (GEE) approach [15].Thedatawere analyzedusingSAS
(version 9.3; SAS Institute, Cary, NC, http://www.sas.com).

RESULTS

Patient Characteristics
A total of 340 patientswere screened and338 enrolled between
June 2011 and September 2012; anm-ITTpopulation of 299was
subjected to the efficacy analysis (supplemental online Fig. 1).
Patient characteristics, disease demographics, chemotherapeu-
tic regimens, and chemotherapy schedules were well balanced
betweenthetwoarms(Table1);however,theproportionofmale
patients was significantly higher in the RAD group (p, .01).
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Efficacy
RAD was noninferior to OAD, as evidenced by CR rates in the
acute, delayed, and overall periods (efficacy differences of
3.7%, 4.2%, and 5.5%, respectively) (Table 2). After gender
adjustment (becausemoremalepatientswereunintentionally
assigned to the RAD group), CR in the RADwas still noninferior

to that of the OAD, with efficacy differences of 4.1% (90% CI:
0.5%–7.7%), 4.5% (90% CI:23.9%–12.8%), and 4.9% (90% CI:
23.6%–13.4%) for the acute, delayed, and overall periods,
respectively.

RAD was superior to OAD when compared on a daily basis
using the GEE approach (efficacy difference, 7.8%; Fig. 1), and

Table 1. Demographic and clinical characteristics of the modified intention-to-treat patients

RAD (n5 144), n (%) OAD (n5 155) , n (%) p valuea

Gender ,.01

Male 114 (79.2) 90 (58.1)

Female 30 (20.8) 65 (41.9)

Age (years)

Mean6 SD 58.96 10.4 59.06 11.6 .67b

$65 101 (70.1) 96 (61.9) .13

ECOG performance scale .65c

0 37 (25.7) 40 (25.8)

1 104 (72.2) 114 (73.5)

2 3 (2.1) 1 (0.6)

Cancer origin .26

Lung 61 (42.4) 57 (36.8)

Lymphoma 17 (11.8) 16 (10.3)

Stomach 12 (8.3) 21 (13.5)

Head and Neck 14 (9.7) 15 (9.7)

Breast 10 (6.9) 17 (11.0)

Esophagus 12 (8.3) 10 (6.5)

Hepatobiliary and pancreas 11 (7.6) 7 (4.5)

Otherd 7 (4.9) 12 (7.7)

Disease groups categorized by cancer origin .55

Lung cancer 61 (42.4) 57 (36.8)

Cancer of digestive tract 35 (24.3) 38 (24.5)

Others 48 (33.3) 60 (38.7)

Chemotherapeutic history .09

Non-naive 4 (2.8) 11 (7.1)

Naive 140 (97.2) 144 (92.9)

Cisplatin-containing regimen .45

Yes 114 (79.2) 117 (75.5)

No 30 (20.8) 38 (24.5)

Cisplatin dose

Median dose (mg/m2, range) 70 (50–100) 70 (50–100) .28b

$80 mg/m2 11 (7.6) 19 (12.3) .18

Chemotherapy schedule .45

Single-day 97 (67.4) 98 (63.2)

Multiple-day 47 (32.6) 57 (36.8)

Chemotherapeutic agents after the first day in
multiple-day schedule (n5 104)

High or moderate emetogenic 3 (6.4) 6 (10.5) .72

Low or minimal emetogenic 33 (70.2) 37 (64.9) .87

Uncategorized drug 11 (23.4) 14 (24.6) .73
aThe p value was calculated by the chi-square test.
bThe p value was calculated by Wilcoxon rank-sum test.
cThe p value was calculated by Fisher’s exact test.
dBladder cancer, chondrosarcoma, leiomyosarcoma, skin melanoma, malignant neoplasm of retroperitoneum, skin cancer, neuroendocrine carcinoma,
pleural mesothelioma, and thymic carcinoma are included in this category.
Abbreviations: ECOG, Eastern Cooperative Oncology Group; OAD, ondansetron, aprepitant, and dexamethasone; RAD, ramosetron, aprepitant, and
dexamethasone.
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this superiority persisted after adjustment for gender (efficacy
difference, 6.8%).The gender-stratified CR rates also revealed
the superiority of RAD to OAD in men but did not show
noninferiority inwomen(differenceof10.2%,90%CI, 2.8%–17.0%
for men and difference of 23.0%, 90% CI, 216.2%–10.1% for
women; Fig. 2). The values that were stratified for disease groups
categorized by cancer origin (lung vs. digestive tract vs. other

origins), age ($65 vs.,65 years), chemotherapeutic regimen
(cisplatinvs. noncisplatin), and treatment schedule (single-day
vs. multiday) also demonstrated RAD noninferiority to OAD
(Table 3; Fig. 2).

The efficacy difference in the CC rate confirmed RAD
noninferiority (8.5%, 11.4%, and 11.9% during the acute,
delayed, and overall periods, respectively; Table 2), even after
the adjustment for gender (4.9%, 90%CI,23.6%–13.5%; 9.3%,
90% CI, 20.4%–19.0%; and 9.2%, 90% CI, 20.5%–18.9%,
respectively). On a daily basis, the difference in the CC rate as
analyzed by the GEE approach was 9.8% (90% CI, 1.9%–17.6%;
Fig. 1).

There was no significant difference between the two arms
in frequency of vomiting and rescue medication usage
(supplemental online Fig. 2). Nausea incidents were similar
during the first 3 days but significantly lower in the RAD group
than in theOADgroupatdays4and5 (32.6%vs.44.5%,p5 .04;
27.8% vs. 41.3%, p 5 .02, respectively), and the severity as
indicated by the VAS score was similar in both groups (Fig. 3).
The frequency of nausea, vomiting, and retching incidents
as measured by the INV-2 were similar in both groups
(supplemental online Fig. 3). Body weight changes between
baseline and theday before the next chemotherapy treatment
were comparable in the RAD and OAD patients (20.66 5.6
and20.46 3.8 kg, respectively; p5 .75), and there was no
significant difference in the proportion of patients with. 5%
weight loss.

Adverse Events
Safety analysis was performed for all patients except for four
subjects with incomplete medical records. In the OAD group,
only one drug-related serious adverse event (diarrhea) was
reported, which was spontaneously resolved without any
complications. Three deaths of OAD patients during the study
were considered unrelated to the medication. Because the
drugs were used together with chemotherapy, it was difficult
to differentiate betweendrug-relatedevents andother adverse
events (AE); therefore, total grade 3 or 4 AEs occurring in.1%
of patients were scored (Table 4). There was no significant
difference in the safety profiles between the two arms.

DISCUSSION

The current study demonstrated that RAD was noninferior to
OAD in the prevention of HEC-induced nausea and vomiting,
irrespective of patient age or the type of cancer or chemo-
therapeutic regimen. RAD demonstrated its efficacy in the
acute, delayed, andoverall periods; formalepatients, RADwas
more effective than OAD.

Ramosetron is structurally different from the first gener-
ation5-HT3Rantagonists; ithashigher receptoraffinity, a slower
dissociationrate,andahalf-life twiceas longasondansetron[9].
Ramosetron administered alonewas as effective as granisetron
or ondansetron for CINV prevention in clinical trials [10–12]. In
combination with dexamethasone, ramosetron showed a
77% CR rate in acute period, which is comparable to that of
granisetron (82%) [16]. After the development of the NK-1R
antagonists, a triple-drug regimen consisting of aprepitant,
dexamethasone, and 5-HT3R antagonists showed more efficacy
in CINVprevention than double-drug combinations, especially in
delayed emesis. Thus, CR rates to aprepitant, dexamethasone,

Table 2. CRandCC rates (modified intention-to-treat population)

Period
RAD
(n5 144), % (n)

OAD
(n5 155), % (n)

90% CI,
RAD2 OAD, %

CR

Acute 97.2 (140) 93.6 (145) 20.3 to 7.6

Delayed 77.8 (112) 73.6 (114) 23.9 to 12.4

Overall 77.1 (111) 71.6 (111) 22.8 to 13.8

CC

Acute 74.3 (107) 65.8 (102) 20.2 to 17.2

Delayed 52.1 (75) 40.7 (63) 2.0 to 20.9

Overall 50.0 (72) 38.1 (59) 2.6 to 21.3

CR conditions were no emesis with no rescuemedication. CC conditions
were CR with no nausea.
Abbreviations: CI, confidence interval; CC, complete control; CR,
complete response; OAD, ondansetron, aprepitant, and
dexamethasone; RAD, ramosetron, aprepitant, and dexamethasone.

Figure 1. Complete response rate (A) and complete control rate
(B) in the modified intention-to-treat population (n 5 299) on a
daily basis. (A): The risk difference between the two arms was
7.8% (90% confidence interval [CI], 1.4%–14.1%), and the value
adjusted for gender was 6.8% (90% CI, 0.2%–13.3%). (B): The risk
differencebetween the twoarmswas 9.8% (90%CI, 1.9%–17.6%),
and the value adjusted for genderwas 7.1% (90%CI,20.9%–15.2%)
using the generalized estimating equation model.

Abbreviations: OAD, ondansetron, aprepitant, and dexameth-
asone; RAD: ramosetron, aprepitant, and dexamethasone.
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and ondansetron were 88%–89%, 74%–75%, and 72%–73% in
theacute,delayed,andoverallperiods, respectively [6,17]; the
combination with palonosetron demonstrated similar results
(98%, 73%, and 70%, respectively) [7]. Based on the efficacy of
the triple regimen in clinical trials, it was recommended as a
standard treatment for HEC-induced CINV [2–4]. Previous
antiemetic guidelines, which were used during the study de-
sign period, stated that the antiemetic activities of 5-HT3R
antagonists were similar at equivalent doses. Based on the
meta-analysisofvarious5-HT3Rantagonists indouble regimens,

the National Comprehensive Cancer Network (NCCN) guideline
has suggestedpalonosetron as a preferred 5-HT3R antagonist in
the triple antiemetic drug combination [3, 8]. InAsia, RAD isone
ofthemostpopular treatments forHEC-treatedcancerpatients.
However, the lack of clinical studies has precluded the
recommendationofRADasastandardregimenforHEC-induced
CINV. In our previous study, RAD showed high CR rates of 95%,
92%, and 92% in the acute, delayed, and overall periods,
respectively, in chemotherapy-näıve patients receiving high-
dose cisplatin [13]. Based on the information described above,

Figure 2. Subgroup analyses of the complete response rate between the RAD and OAD group. In the modified intention-to-treat
population (n5 299). The data were stratified for gender (male [A], female [B]), age (,65 years [C],$65 years [D]), chemotherapeutic
agent (cisplatin-based [E], non-cisplatin-based regimen [F]), and schedule of chemotherapy (single-day chemotherapy [G], multiple-day
chemotherapy [H]). RAD was noninferior to OAD in all subgroups except female. (A): Difference, 10.2%; 90% confidence interval (CI),
2.8%–17.0%. (B):Difference,23.0%; 90%CI,216.2%–10.1%. (C):Difference, 5.4%; 90%CI,20.1%–10.8%. (D):Difference, 1.1%; 90%CI,
24.4%–6.5%. (E): Difference, 4.3%; 90% CI, 0.6%–7.9%. (F): Difference, 0.5%; 90% CI, 211.7%–12.7%. (G): Difference, 5.8%; 90% CI,
22.1%–13.7%. (H):Difference, 11.5%; 90%CI, 0.9%–22.1%.The riskdifferencebetween the two armswas analyzedusing the generalized
estimating equation model.

Abbreviations: OAD, ondansetron, aprepitant, and dexamethasone; RAD: ramosetron, aprepitant, and dexamethasone.

©AlphaMed Press 2015
TheOncologist®

1444 Antiemetic Efficacy of RAD Versus OAD

CM
E

 by guest on January 8, 2017
http://theoncologist.alpham

edpress.org/
D

ow
nloaded from

 

http://theoncologist.alphamedpress.org/


the current studywas designed to provide scientific support
for the prescription of RAD by comparing its efficacy with
that of OAD. Antiemetic guidelines had informed that the
antiemetic activities of 5-HT3R antagonists used in the clinic
were similar at equivalentdoses.Therefore,OAD, a standard

treatment regimen, was chosen as a control arm in this
study.

The characteristics of this study were as follows: (a) A
heterogeneous patient population (chemotherapy-näıve vs.
non-näıve patients, single day vs. multiple-day schedule,
cisplatin vs. noncisplatin chemotherapy, and various cancer
types: lung vs. digestive tract vs. other origins) that reflected
real clinical situations. Although, in contrast to conventional
studies on antiemetic effects, this study enrolled patients with
various diseases and chemotherapeutic regimens, the pres-
ence of an adequate number of patients and the appropriately
planned stratification factors would yield statistically signifi-
cant results. (b) CINV assessment that was based on the
patients’ dual recordings of the symptoms in the diary and the
INV-2 form [14], both of which revealed that RAD was as
effective as OAD, supporting our hypothesis. (c) The use of the
GEE approach (used for longitudinal modeling in regression
analysis of correlated data) to evaluate the relationship
between covariates and repeatedly measured outcome at
different time points.

Traditionally, female gender is considered a high risk factor
for CINV; however, a recent study revealed that adding an NK-
1R antagonist to a double regimen may negate the adverse
gender-relatedprognostic effect [18]. In our study, genderwas
not used as a randomization factor, and the proportion of
female patients in the RAD (20.8%) was, unintentionally,
significantly lower than that in the OAD (41.9%). Nonetheless,
RAD was consistently noninferior, even after gender adjust-
ment and even superior to OAD in the male patients. In
addition, RAD significantly reduced nausea incidents than in
the OAD at days 4 and 5. Further investigation is required into
gender-related and prolonged efficacy of ramosetron in CINV.

Despite recent improvement in antiemetic strategies,
nausea remains an unsolved problem in clinical oncology.
Similar to previous findings achieved using triple-emetic reg-
imens [6, 17], RAD and OAD in this study failed to completely
abolish HEC-induced nausea, and more effective treatment
strategies are needed. Olanzapine, an antipsychotic drug block-
ing the action of multiple neurotransmitters, is known to be
effective in controlling CINV, especially the nausea component
[19].Therefore, anovel ramosetron-basedcombination regimen
with olanzapinemight be a promising strategy throughwhich to
improve the control of CINV.

Table 3. CR rates analyzed by the disease group of categorized by cancer origin (modified intention-to-treat population)

Disease group Period RAD (n5 144), CR % (n) OAD (n5 155), CR % (n) 90% CI, RAD2 OAD (%)

Lung cancer Acute 100 (61) 98.3 (56) 21.1 to 4.6

Delayed 77.1 (47) 77.2 (44) 212.9 to 12.6

Overall 77.1 (47) 77.2 (44) 212.9 to 12.6

Cancer of digestive tract Acute 97.1 (34) 92.1 (35) 23.5 to 13.6

Delayed 80.0 (28) 73.7 (28) 29.9 to 22.5

Overall 80.0 (28) 73.7 (28) 29.9 to 22.5

Others Acute 93.8 (45) 90.0 (54) 24.8 to 12.3

Delayed 77.1 (37) 70.0 (42) 26.9 to 21.0

Overall 75.0 (36) 65.0 (39) 24.4 to 24.4

CR conditions were no emesis with no rescue medication.
Abbreviations: CI, confidence interval; CR, complete response; OAD: ondansetron, aprepitant, and dexamethasone; RAD: ramosetron, aprepitant, and
dexamethasone.

Figure 3. Incidence and severity of nausea in the modified
intention-to-treat population (n 5 299). There is a significant
difference in the incidence of nausea at days 4 and 5, but the
severity was similar in both groups (Wilcoxon rank-sum test).
p, p5 .04; pp, p5 .02 (chi-square test).

Abbreviations: OAD, ondansetron, aprepitant, and dexameth-
asone; RAD: ramosetron, aprepitant, and dexamethasone; VAS,
visual analog scale.
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In this trial, there was no difference in the incidence of
serious AEs or AEs graded higher than 3 between the
treatment groups. In the middle of the study, the U.S. Food
and Drug Administration announced that ondansetron may
cause QT prolongation and recommended that a single
intravenousdose should notexceed16mg [20]. In this study,
all investigators were required to check baseline QT in-
tervals, to correct electrolyte imbalances, and to be cautious
about QT prolongation during treatment. One RAD patient
with normal baseline electrocardiogram exhibited grade
3 arterial fibrillations on day 2, which was normalized
immediately after electric cardioversion. To date, there has
been no report on causality between ramosetron and QT
prolongation.

CONCLUSION
This study provides evidence that RAD is at least as effective
and tolerable as OAD for the prevention of HEC-induced CINV
in all treatment periods. RAD noninferiority to OAD was
independentof age, cancer type, chemotherapeutic agents, or
schedule; furthermore, it was superior to OAD for male
patients. RAD could be one of the standard regimens for the
prevention of HEC-induced CINV.
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Table 4. Summary of adverse events with incidence$1% (safety population)

RAD (n5 163) OAD (n5 171)

p valueaEvents, n Patients, n (%) Events, n Patients, n (%)

SAE 43 36 (22.1) 43 27 (15.8) .14b

Febrile neutropenia 9 9 (5.5) 10 10 (5.9) .90b

Diarrhea 3 3 (1.8) 4 4 (2.3) 1.00

Fever 3 3 (1.8) 1 1 (0.6) .36

AE 657 143 (87.7) 662 154 (90.1) .50b

AE grades 3 and 4 143 58 (35.6) 154 66 (38.6) .57b

ALT increased 4 4 (2.5) 2 2 (1.2) .44

Anorexia 2 2 (1.2) 2 2 (1.2) 1.00

AST increased 2 2 (1.2) 3 3 (1.8) 1.00

Febrile neutropenia 3 3 (1.8) 2 2 (1.2) .68

Fever 3 3 (1.8) 1 1 (0.6) .36

Hemoglobin decreased 5 5 (3.1) 2 2 (1.2) .27

Hyperglycemia 3 3 (1.8) 1 1 (0.6) .36

Hypokalemia 1 1(0.6) 2 2 (1.2) 1.00

Hyponatremia 5 5 (3.1) 2 2 (1.2) .27

Hypophosphatemia 5 5 (3.1) 5 5 (2.9) 1.00

Nausea 2 2 (1.2) 3 3 (1.8) 1.00

Neutrophil decreased 3 3 (1.8) 4 4 (2.3) 1.00

Platelet decreased 36 36 (22.1) 48 48 (28.1) .26

WBC decreased 8 8 (4.9) 5 5 (2.9) .41
aFisher’s exact test.
bChi-square test.
All events were evaluated according to the Common Toxicity Criteria for Adverse Events, version 4.0.
Abbreviations: AE, adverse events; ALT: alanine transaminase; AST: aspartate aminotransferase; OAD: ondansetron, aprepitant, and dexamethasone;
RAD: ramosetron, aprepitant, and dexamethasone; SAE, serious adverse events; WBC, white blood cell count.
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