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Purpose: Chemotherapy-induced nausea and vomiting (CINV] have a negative impact on patients’ quality of life and
frequently pointed to as a major factor for treatment abandonment. Serotonin (5-HT,) receptor antagonist is considered
as key treatment for CINV. Ramosetron and palonosetron are recently developed 5-HT; receptor antagonists and known
as more superior than other first-generation 5-HT; receptor antagonists. The purpose of this study was to compare the
efficacy of ramosetron and palonosetron and determine which drug is more effective for prevention of CINV.

Methods: Colorectal cancer patients treated with chemotherapy were enrolled consecutively. Patients were assigned to
receive intravenous injection of ramosetron 0.3 mg or palonosetron 0.25 mg at 30 minutes before initiation of moderately
emetogenic chemotherapy. Ramosetron group added oral administration of 0.1 mg ramosetron on the second and third
days of chemotherapy. Efficacy parameter consisted of nausea and vomiting.

Results: Ninety-one patients received ramosetron and 89 patients received palonosetron. Presentation of vomiting and
nausea symptoms was not significantly different between the two groups during acute (0-24 hours) and delayed period (after
24 hours).

Conclusion: The incidence of CINV between the ramosetron and the palonosetron group has not shown any difference

during acute, delayed, and overall period.
[Ann Surg Treat Res 2014;87(1):9-13]
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INTRODUCTION

Chemotherapy-induced nausea and vomiting (CINV) are the
main adverse events during cancer management [1]. CINV has
a negative impact on patients’ quality of life and frequently
a major cause factor for treatment abandonment [2]. Many
neurotransmitters in the central nervous system and the af-

ferent vagus nerve endings of the gastrointestinal tract are
involved in CINV although the exact mechanisms of CINV are
not fully understood [3,4]. However, among neurotransmitters,
setotonin (5-hydroxytryptamine [5-HT;)) is considered to play
a main role in initiating CINV. In the 1990s, the introduction
of 5-HT, receptor antagonists was attributed to improving
control rates for CINV, and 5-HT, receptor antagonists are now
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considered the standard treatment regimen for prevention of
CINV [5].

CINV can be classified as acute and delayed phase. Acute
CINV is defined as when symptoms initiate within the first 24
hours after the chemotherapy start and delayed CINV is defined
as when they begin after the first 24 hours and may persist up
to 1 week [6]. Although 5-HT; receptor antagonists are effective
for the prevention of CINV, a substantial portion of patients
who received moderately or highly emetogenic chemotherapy
still suffer from acute and delayed CINV [7]. Therefore, there is
a need to use newly developed and clinically available agents
to improve control rates for acute and delayed CINV. Among
5-HT, receptor antagonists, ramosetron and palonosetron are
recently developed agents. Ramosetron has been shown to
have higher selectivity for serotonin than other first-generation
5-HT, receptor antagonists in an animal study [8]. Moreover,
in the comparative clinical studies, ramosetron had superior
efficacy in the acute and delayed CINV than other first-gene-
ration 5-HT; receptor antagonists [9,10]. Palonosetron is a
second-generation 5-HT, receptor antagonist. It has also been
shown to have stronger binding affinity for the 5-HT, receptor
than other agents in the class and a prolonged plasma half-
life of approximately 40 hours [11]. In the comparative phase
III clinical trials, palonosetron had superior efficacy in acute
and delayed CINV than other first-generation 5-HT, receptor
antagonists [12,13].

To our knowledge, there is no study that has evaluated the
efficacy of ramosetron and palonosetron in the prevention of
CINV, although many studies have compared different 5-HT,
receptor antagonists for the prevention of CINV. Therefore,
we designed the present study to compare the efficacy of
ramosetron and palonosetron to prevent CINV in patients who
received combining 5-fluorouracil/leucovorin with irinotecan
(FOLFIRI) or oxaliplatin (FOLFOX) for adjuvant or neoadjuvant
chemotherapy for colorectal cancer.

METHODS

Consecutive patients who received FOLFOX or FOLFIRI
chemotherapy for colorectal cancer were enrolled in this study.
Patients were recruited at six tertiary referral hospitals in
Korea. This study was approved by the Institutional Review
Board of participating hospitals and written informed consent
was obtained from each patient. Inclusion criteria were as
follows: (1) histologically proven adenocarcinoma of colon and
rectum, (2) age more than 19 years, (3) Eastern Cooperative
Oncology Group performance status <2, (4) No history of
previous chemotherapy, immunotherapy, or radiotherapy, (5)
adequate bone marrow function (neutrophil counts >15 X 10%
L, hematocrit >30%, and platelets =100 x 10°/L), liver function
(total bilirubin <1.5 X the upper limit of normal), and renal

function (serum creatinine <1.25 X the upper limit of normal).
Exclusion criteria included other malignancy, severe cardiac
or pulmonary disease, radiotherapy, and other medications
(antiemetics, steroids, or psychoactive medication) within 24
hours.

Chemotherapy consisted of a regimen of oxaliplatin 8 mg/
m’ (FOLFOX regimen) or irinotecan 180 mg/m’ (FOLFIRI
regimen) administered intravenously over 30-90 minutes, leu-
covorin 400/m’ (200 mg/m’ if L form was used) infused over
2 hours, 5-fluorouracil 400 mg/m’ intravenous (iv.) bolus, and
5-fluorouracil 2,400 mg/m’ continously infused for 46 hours on
day 1.

During the first cycle of chemotherapy, all patients had
prophylactic 5-HT; antagonists. Patients were assigned to
receive intravenous injection of ramosetron 0.3 mg plus
dexamethasone 10 mg (ramosetron group) or palonosetron
0.25 mg iv. bolus plus dexamethasone 10 mg (palonosetron
group) at 30 minutes before chemotherapy on day 1. Oral
administration of ramosetron 0.1 mg was given to patients
on day 2 and 3 in the ramosetron group, however, no more
antiemetics was administered in the palonosetron group except
on day 1. Additional rescue antiemetic drugs were permitted if
patients complained of symptoms associated with CINV after
chemotherapy. Response to antiemetic medication was assessed
for three consecutive days during the treatment. Follow-up
check was performed at 5 to 7 days via telephone contact. Acute
CINV was defined as occurring within 24 hours after initiation
of chemotherapy and delayed CINV was defined as occurring
on day 2 through 5 to 7 days after chemotherapy infusion.
The maximum grade of anorexia, nausea, and vomiting was
assessed by the Common Toxicity Criteria [14].

Sample size was caluculated by Siz program ver. 1.0 (Cytel
Inc., Cambridge, MA, USA). Allowing an ¢, error of 5% and a 3
error of 20%, it was estimated that 82 patients were distributed
into two groups based on the assumption of a responder rate
of 70% in the palonosetron group, and ramosetron group would
be required to show 15% difference. Assuming a 10% drop out
rate, 91 patients per group needed to be enrolled. Chi-square or
Fisher exact test was used for statistical analysis. A two-sided
P < 0.05 was considered statistically significant. Statistical
analyses were performed using the SPSS ver. 14.0 (SPSS Inc.,
Chicago, IL, USA).

RESULTS

One hundred eighty-two patients were recruited between
September 2010 and October 2011. Of the 182 patients, two did
not receive study medication. Therefore, a total of 180 patients
were evaluable in this study. Ramosetron group had 91 patients
and palonosetron group had 89 patients. The distribution of
patients by gender, age, performance status, body surface area,
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Table 1. Demographic characteristics

Ramosetron Palonosetron

Characteristic (n=91) (n = 89) P-value
Sex 0.448
Male 57 (62.6) 50 (56.2)
Female 34 (37.4) 39 (43.8)
Age (yr) 0.489
<65 47 (51.6) 51(57.3)
>65 44 (48.4) 38 (42.7)
ECOG 0.629
0-1 80 (87.9) 81 (91.0)
2 11 (12.1) 8(9.0)
Body surface area (m”) 0.657
<1.6 44 (48.4) 40 (44.9
>1.6 47 (51.6) 49 (55.1)
Alcohol consumption 0.309
No 80 (87.9) 83 (93.3)
Yes 11(12.1) 6 (6.7)
Stage 0.001
Il 16 (17.6) 7 (7.9)
1 60 (65.9) 45 (50.6)
\% 15 (16.5) 37 (41.6)
Chemotherapy regimen 0.01
FOLFOX 82 (90.1) 67 (75.3)
FOLFIRI 9(9.9) 22 (24.7

Values are presented as number (%).

ECOG, Eastern Cooperative Oncology Group; FOLFOX, 5-fluo-
rouracil/leucovorin with oxaliplatin; FOLFIRI, 5-fluorouracil/
leucovorin with irinotecan.

and history of alcohol consumption was similar between the
two groups. However, patients with advanced stage of disease
(P < 0.001) and FOLFIRI chemotherapy (P = 0.01) were more
frequent in the palonosetron group. As shown in Table 1,
demographic variables except stage and chemotherapy regimen
were relatively well matched between the two groups. But,
palonosetron group had a greater proportion of stage IV disease
and FOLFIRI chemotherapy regimen.

Vomiting symptoms occurred in 2.2% of patients during the
acute period and 6.6% of patients during the delayed period in
the ramosetron group. Similarly, vomiting was noted in 4.5%
of patients during the acute period and in 10.1% of patients
during the delayed period in the palonosetron group. Nausea
symptoms occurred in 9.9% of patients during the acute period
and 36.3% during the delayed period in the ramosetron group.
Similarly, nausea was noted in 11.2% of patients during the
acute period and in 42.7% of patients during the delayed period
in the palonosetron group. Therefore, the incidence of CINV
was not statistically different during acute, delayed, and overall
period between the two groups (Table 2).

Percentages of patients with no emetic episode during
acute, delayed, and overall time period after administration of
chemotherapy regimen are shown in Fig. 1. The complete res-

Table 2. Percentage of patients with symptoms after
chemotherapy infusion

Variable Ra(:wc:)sggr)o n PaI((;n:s;;;on P-value
Vomiting
Acute 2(2.2) 4(4.5) 0.441
Delayed 6 (6.6) 9 (10.1) 0.431
Overall 7(7.7) 10(11.2) 0.445
Nausea
Acute 9(9.9) 10 (11.2) 0.812
Delayed 33 (36.3) 38 (42.7) 0.446
Overall 35 (38.5) 41 (46.1) 0.365

Values are presented as number (%).
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Fig. 1. Proportion of patients with no emetic episodes during
the acute, delayed and overall time period (n = 180). CINV,
chemotherapy-induced nausea and vomiting.

ponse rate in the two groups during the acute period was 90.1%
and 88.8%, respectively (P = 0.812), while 9.9% in ramosetron
group and 11.2% in palonosetron group were classified
as failures. Similarly, for delayed and overall period after
administration of chemotherapy regimen, the percentages of
patients with no nausea and no vomiting was not significantly
different between the two groups (62.6% vs. 57.3%, P = 0543,
and 60.4% vs. 53.9%, P = 0.451, respectively), while 37.4% in
ramosetron group and 42.7% in palonosetron group were
classified as failures during the delayed period.

DISCUSSION

Nausea and vomiting is one of the most frequently ob-
served complications during cancer therapy [1,2]. Emetic
response in CINV is very complex and triggered by afferent
inputs that arrive from the chemoreceptor trigger zone, pha-
rynx, gastrointestinal tract, and cerebral cortex. Various
neurotransmitters and receptor systems such as histaminergic,
cholinergic, dopaminergic, neurokininergic and serotonergic
mediate these signals. However, a final common pathway
for emesis has not yet been identified. Therefore, no single
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antiemetic agent can be expected to show complete remission
from CINV [15]. Among available antiemetic regimens, 5-HT,
receptor antagonists have been considered the main agent
for prevention of CINV [5]. The American Society of Clinical
Oncology and National Comprehensive Cancer Network re-
commend the use of antiemetics before initiation of chemo-
therapy. Oxaliplatin and irinotecan are categorized as moderate
risk group for CINV, and prophylaxis with the 5-HT, receptor
antagonist is recommended [15,16]. In addition to chemo-
therapeutic agent, age, sex, prior chemotherapy, and alcohol
consumption can also affect the occurrence of CINV [17].
Ramosetron is a relatively recently developed 5-HT; anta-
gonist that has a longer and more effective agent compared
with previously developed 5-HT; antagonists [9,10]. Further-
more, the pharmaceutical effect of ramosetron can last up
to 48 hours [18]. These superiorities of ramosetron may be
attributed to the longer half life and higher receptor affinity
of ramosetron [8]. Palonosetron is the latest 5-HT, receptor
antagonist. Palonosetron has been regarded as the first of a
second generation of 5-HT; receptor antagonists because of
its unique properties. It has been shown to have the longest
elimination half-life with 40 hours and avid receptor binding
affinity compared with other 5-HT, antagonists [11]. Palono-
setron is differentiated from other 5-HT; receptor antagonists
by internalization of the 5-HT, receptor and decrease in the
function of the receptor [19]. This fact led to the hypothesis
that palonosetron would have stronger and longer antiemetic
effects compared with ramosetron. In our study, there were
no statistical differences in prevention of CINV between
ramosetron and palonosetron group. This result may be attri-
buted to the addition of oral intake of ramosetron 0.1 mg on
the second and third day of chemotherapy as per the manu-
facturer's instruction. Oral addition of ramosetron may enhance
the duration of antiemetic effect although previous comparative
studies of palonosetron with ondansetron, granisetron, and
dolansetron have showed superior antiemetic effects of
palonosetron [20]. A prolonged duration of antiemetics could
be valuable because CINV can persist for several days after

completion of chemotherapy.

The proportion of no emetic episodes in this study was
similar to those reported previously with palonosetron 0.25 mg
iv. bolus. The proportion of no emetic episodes ranges from
63% to 81% for acute CINV, 54% to 74% for delayed CINV, and
46% to 69.3% for overall CINV in other similarly designed phase
111 trials of palonosetron for prevention of moderate emetogenic
risk of chemotherapy [12,13]. The consistency of these rates
with those reported in the current study (89.4% for acute CINV,
60% for delayed CINV, and 57.2% for overall CINV) highlights
the validity of this study.

The limitation of our study deserves mention. A selection bias
probably existed because the proportion of patients with stage
IV and FOLFIRI chemotherapy is higher in the palonosetron
than in the ramosetron group. In the beginning of investigation,
each group was not randomly assigned. Consequently, patients
enrolled for chemotherapy had heterogenous grouping. This
bias may influence emetic symptoms. However, there were no
statistical differences in patient characteristics between the
ramosetron and palonosetron group in terms of age, gender,
performance status, body surface area, and history of alcohol
consumption.

In conclusion, our study demonstrated that a single iv. dose
of palonosetron resulted prevention of acute and delayed CINV
following FOLFOX or FOLFIRI chemotherapy, which is known
as a moderate emetogenic agent. Moreover, the incidence of
CINV between the ramosetron and palonosetron group did not
show a difference during all time intervals. Thus, single dose of
palonosetron and oral administration of ramosetron following
iv. bolus ramosetron would be a significant and important
antiemetic regimen.
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