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Abstract

Objective: We conducted a systematic literature search and meta-analysis to identify random-
ized controlled trials (RCTs) comparing the efficacy and safety of ramosetron versus ondansetron
for the prevention of postoperative nausea and vomiting (PONV; PON and POV, respectively) in
patients undergoing laparoscopic surgery.

Methods: The electronic databases PubMed, EMBASE, Web of Science, and Cochrane Library
were searched up to March 2019 to identify relevant studies.

Results: The final pooled analysis included 6 RCTs and revealed that postoperative treatment
with ramosetron at 24 to 48 hours after surgery significantly reduced the incidence of PON and
POV relative to treatment with ondansetron. In a subgroup analysis, ramosetron 0.3 mg tended
to reduce PON (0-2 hours) and POV (2448 hours) more effectively than ondansetron 4 mg.
However, no statistical difference was observed between ramosetron 0.3 mg and ondansetron
8 mg in terms of the reduction of PON or POV during any time interval within the first 48 hours
after surgery.

Conclusions: Our results indicate that ramosetron 0.3 mg is superior to ondansetron 4 mg and
comparable to ondansetron 8 mg for PONV prophylaxis after laparoscopic surgery.
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Introduction

Although both physicians and patients con-
sider the avoidance of postoperative nausea
and vomiting (PONV) to be an important
clinical issue, this distressing complication
remains common after surgical proce-
dures.'* Patients who undergo laparoscopic
surgery are highly susceptible to PONV
because abdominal gas insufflation may
stretch mechanoreceptors in the intestine,
leading to serotonin release and the subse-
quent activation of serotonin subtype
3 (5-HT3) receptors.’ The reported inciden-
ces of PONV in patients undergoing
laparoscopic surgery range from 46% to
72%.* In addition to causing psychologi-
cal and physical discomfort, PONV
increases the risk of postoperative morbid-
ities such as pulmonary aspiration, dehy-
dration, wound dehiscence, and electrolyte
imbalance. These morbidities can disrupt
the surgical wound and place an increased
burden on the hospital system.®’ Therefore,
the prevention and/or treatment of PONV
may accelerate early postoperative recov-
ery, alleviate undesirable side effects, and
increase patient satisfaction.”®

The use of various types of antiemetics
such as phenothiazines’ and benzamide'® to
prevent and treat PONYV in patients sched-
uled to undergo laparoscopic surgery is of
increasing research interest, although the
effects of these agents on PONV remain
largely unclear. Of the presently available
antiemetics, 5-HT3 receptor (SHT3R)
antagonists (e.g., ondansetron, ramosetron)
are widely used to prevent PONV.'!12
Members of this superfamily of Cys-loop,

ligand-gated ion channels act as highly
potent antagonists of serotonin binding to
SHT3Rs on the terminals of afferent
branches of the vagus nerve and in certain
areas of the brain.'”> Accordingly, these
drugs can be used to treat PONYV in patients
recovering from surgery. Ondansetron, the
first commercially available SHT3R antag-
onist, has a relatively short half-life of 3 to
S hours and has been shown to be more
potent than conventional antiemetics (e.g.,
metoclopramide and droperidol) for the
prevention of PONV.'"*'® Ramosetron, a
newly developed SHT3R antagonist, has a
relatively long duration of action (up to 48
hours) and a markedly slow rate of dissoci-
ation from its bound receptor. Accordingly,
the receptor antagonist effect of ramosetron
is more persistent than that of ondanse-
tron.!”!'®  The first report describing
SHT3R antagonist therapy for the preven-
tion of PONYV in patients undergoing lapa-
roscopic surgery was published in 2010."
Although several randomized controlled
trials (RCTs) have since been conducted
to compare the efficacy and safety of
ondansetron and ramosetron for the pre-
vention of PONV after laparoscopic sur-
gery,'” 2! the conclusions have been
somewhat inconsistent. Accordingly, it
remains unclear whether ramosetron is
more effective than ondansetron for the
prevention of PONYV in patients after lapa-
roscopic surgery.

Therefore, the present analysis aimed to
identify published RCTs that compared the
efficacy and safety of ramosetron versus
ondansetron for the prevention of PONV
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in patients undergoing laparoscopic surgery
under general anesthesia. We anticipate
that the results of our analysis will add to
the existing knowledge on this topic and
facilitate  surgeons,  anesthesiologists,
patients, and policymakers in making rele-
vant decisions regarding the future care of
this patient population.

Materials and methods

Search strategy

Independent systematic searches of the
PubMed, EMBASE, and Web of Science
databases up to March 2019 were con-
ducted by two of the study authors
(Yiping Li and Ruiming Deng) to identify
all relevant available studies. The search
was restricted to articles published in
English, and the following keywords were
applied: “ramosetron,” “ondansetron,”
“postoperative nausea and vomiting,”
“PONV,” “PON,” “POV,” “nausea,”
“vomiting,” “laparoscopic surgery,”
“laparoscopic,” “randomized controlled
trial,” and “RCT.” We also searched the
reference lists of the retrieved articles to
identify additional relevant studies.

Inclusion and exclusion criteria

Studies were selected according to the fol-
lowing inclusion criteria: (i) RCT design;
(i) intervention of ramosetron versus
ondansetron for the prevention of PONV;
(iii) patients inclusion of undergoing lapa-
roscopic surgery; (iv) data available for
analysis; and (v) at least one of the follow-
ing outcomes: incidence of nausea or retch-
ing/vomiting (primary outcome) and side
effects following the administration of
ramosetron or ondansetron, such as dizzi-
ness, headache, and drowsiness (secondary
outcomes). Studies written in a language
other than English were excluded.

Data extraction and quality assessment

The two authors independently extracted
the following outcome-related data from
all potentially eligible studies: first author,
publication year, country, interventions,
participant age, sample size, and primary
results. Two additional authors (Juan
Zhou and Yuan Chen) independently con-
ducted a quality evaluation of all selected
studies using the Cochrane Collaboration
tool.?” The following six specific domains
were evaluated: sequence generation, allo-
cation concealment, blinding, incomplete
outcome data, selective outcome reporting,
and other issues. Any discrepancies were
resolved by discussion with a third author
(Aiping Ouyang) when necessary.

Statistical analysis

All statistical calculations were
performed using Revman 5.2 (Cochrane
Collaboration). Data were expressed as rela-
tive risk (RR) with 95% confidence intervals
(CIs). Statistical heterogeneity was evaluated
using 12 statistics, with values >50% indicat-
ing significant heterogeneity. An I value
<50% indicated no statistical heterogeneity,
and in such cases a fixed-effect model was
applied to the analysis. Otherwise, a
random-effect model was applied. A funnel
plot was used to assess publication bias.

Results

A total of 115 studies were retrieved during
the initial searches of the electronic data-
bases. Ninety-eight articles were excluded
after screening the titles and abstracts
according to the inclusion/exclusion crite-
ria. Of the 17 remaining studies considered
eligible for the detailed evaluation, 11
articles were excluded as irrelevant after
reviewing the full manuscript. Finally, the
data from six studies'® 2?23 involving 361
patients in the ondansetron group and 326
patients in the ramosetron group were
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115 of records
identified through
database searching

95 of records after duplicates
removed

95 of records
screened

17 of full-text
articles assessed
for eligibility

6 of studies included in
quantitative synthesis
(meta-analysis)

E—

78 of records
excluded

EEE—

11 of full-text articles
excluded, with reasons

Reviews:n=3

Does not meet the inclusion
criteria (n=6)

Not ariginal research (n=2)

Figure 1. Search strategy and selection of randomized controlled trials included in the meta-analysis.

included in the meta-analysis. A detailed
flow diagram of the study selection process
is presented in Figure 1. The basic charac-
teristics of each included study are listed in
Table 1. The six domains evaluated for bias
across all studies are shown in Table 2.

PON

As shown in Figure 2, five studies
that included 629 patients treated with
ondansetron or ramosetron at different
time intervals after laparoscopic surgery
reported the incidence of PON events.

19-21,23,25

No heterogeneity in the outcome of PON
was observed between patients treated
with ramosetron and those treated with
ondansetron during different time periods.
The RR for the periods 0 to 2, 2 to 24, and 0
to 24 hours was 0.83 (95% CI, 0.68-1.01),
0.88 (95% CI, 0.69-1.11), and 0.87 (95%
CI, 0.74-1.02), respectively. A pooled anal-
ysis based on a fixed-effects model revealed
that, at 24 to 48 hours after surgery, treat-
ment with ramosetron was more effective at
reducing the incidence of PON compared
with treatment with ondansetron (RR,
0.63; 95% CI, 0.40-0.99; P=0.05).
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Table 2. Quality assessment of included studies.

Random Blinding of Blinding of Incomplete

sequence  Allocation participants outcome outcome Selective  Other
Author (year) generation concealment and personnel assessment data reporting bias
Ansari (2010) Yes Yes Yes No Unclear No Unclear
Ryu (2010) Yes Yes Yes Yes Yes No Unclear
Swaika (2011) Yes Yes Yes Yes No No Unclear
Kim (2013) Yes Yes Yes Yes Yes No Unclear
Jamwal (2016) Yes Unclear Unclear Unclear No No Unclear
Choi (2018)  Yes Yes No No Yes No Unclear

Next, a subgroup analysis was per-
formed to determine whether the dose of
ondansetron (4 or 8§ mg) might affect the
incidence of PON when compared with
ramosetron 0.3 mg. Compared with ondan-
setron 4 mg, ramosetron treatment was
more effective at preventing the incidence
of PON at 0 to 2 hours after surgery (RR,
0.81; 95% CI, 0.67-0.99; P=0.04). There
was no statistically significant difference in
the incidence of PON observed between the
ramosetron and ondansetron 4 or 8§mg
groups during other time periods.

POV

As shown in Figure 3, five studies
in 614 patients examined the incidence of
POV (ondansetron, n=326; ramosetron,
n=288). A meta-analysis of the results of
these studies showed that there was no sta-
tistically significant difference in the inci-
dence of POV between the two treatment
groups at different time intervals within
the 24-hour period after laparoscopic sur-
gery. The RRs for 0 to 2, 2 to 24, and 0 to
24 hours were 0.99 (95% CI, 0.61-1.62),
1.12 (95% CI, 0.58-2.18), and 1.02 (95%
CI, 0.64-1.62), respectively. At 24 to 48
hours after laparoscopic surgery, ramose-
tron 0.3 mg was significantly more effective
than ondansetron 4mg in reducing POV
(RR, 0.26; 95% CI, 0.13-0.49; P<0.0001).

19,20,23-25

Additionally, a subgroup analysis was
conducted to determine whether ondansetron
dose (4 or 8 mg) might affect the incidence of
POV when compared with ramosetron
0.3mg. A fixed-effects model analysis of the
pooled data revealed no statistically signifi-
cant difference in the incidence of POV
between the ramosetron group and the
ondansetron 4 and 8mg groups at 0 to
2 hours after laparoscopic surgery.

Side effects

Four of the included studies
reported the side effects (headache, dizziness,
drowsiness) experienced by patients treated
with ramosetron or ondansetron during the
48-hour period after laparoscopic surgery.
A pooled analysis based on a fixed-effects
model did not reveal significant differences
between the ondansetron and ramosetron
groups for incidence of headache (RR,
0.57; 95% CI, 0.28-1.17), dizziness (RR,
0.98; 95% CI, 0.55-1.74), or drowsiness
(RR, 0.98; 95% CI, 0.55-1.75) (Figure 4).

20,21,23,25

Publication bias

A funnel plot was used to qualitatively
assess the potential publication bias
among the studies. The partially symmetri-
cal funnel plot presented in Figure 5 indi-
cates that there was no potential
publication bias in the included studies.
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(a) ramosetron ondansetron Risk Ratio Risk Ratio
% Cl M-H, Fixed, 95% C|
1.1.1 Ondansetron=4 mg
Choi (2018) 8 40 17 40 16.9% 0.47 [0.23, 0.96] ™
Jamwal (2016) 4 50 5 50 5.0% 0.80 [0.23, 2.81] s
Ryu (2010) 64 104 70 102 702%  0.90[0.73,1.10] | |
Subtotal (95% CI) 194 192 92.1%  0.81[0.67,0.99] ¢
Total events 76 92

Heterogeneity: Chi* = 3.15, df = 2 (P = 0.21); I = 36%
Test for overall effect: Z = 2.02 (P = 0.04)

1.1.2 ondansetron=8 mg

Ryu (2010) 8 40 8 40 79%  100[042 240] . G
Subtotal (95% CI) 40 40  79%  1.00([0.42,2.40] -
Total events 8 8

Heterogeneity: Not applicable
Test for overall effect; Z = 0.00 (P = 1.00)

Total (95% CI) 234 232 100.0%  0.83 [0.68, 1.01] ¢
Total events 84 100

Heterogeneity: Chi2 = 3.17, df = 3 (P = 0.37); I* = 5%
Test for overall effect: Z = 1.86 (P = 0.06)

Test for subaroun differences: Chi* = 0.20. df = 1 (P = 0.65). I? = 0%

001 0.1 1 10 100
ramosetron  ondansetron

(b) ramosetron ondansetron Risk Ratio Risk Ratio
_Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl -H, Fi % Cl
1.2.1 Ondansetron=4 mg |
Choi (2018) 57 104 59 102 81.0% 0.95[0.74, 1.21]
Ryu (2010) 4 40 10 40 136%  0.40[0.14, 117 =
Subtotal (95% CI) 144 142 94.6%  0.87 [0.68, 1.10] 4
Total events 61 69

Heterogeneity: Chi? = 2.50, df = 1 (P = 0.11); 12 = 60%
Test for overall effect: Z=1.15 (P = 0.25)

1.2.2 Ondansetron=8 mg

Ryu (2010) 4 40 4 40  54% 1.00 [0.27, 3.72]
Subtotal (95% CI) 40 40 5.4% 1.00 [0.27, 3.72] R
Total events 4 4

Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)

Total (95% CI) 184 182 100.0% 0.88 [0.69, 1.11] ‘
Total events 65 73

Heterogeneity: Chi? = 2.50, df = 2 (P = 0.29); I = 20%

Test for overall effect: Z = 1.09 (P = 0.28)

Test for subaroup differences: Chi* = 0.04. df = 1 (P = 0.84). F=0%

001 0.1 1 10 100
ramosetron  ondansetron

(C) ramosetron ondansetron Risk Ratio Risk Ratio
1% Cl g % Cl
Ansari (2010) 14 65 18 65 18.4% 0.74 [0.40, 1.34]
Choi (2018) 7 104 83 101 81.6% 0.90 [0.78, 1.04]
Total (95% CI) 169 166 100.0% 0.87 [0.74, 1.02]
Total events N 102 ; ) ) )
Heterogeneity: Chi* = 0,51, df = 1 (P = 0.48); I*= 0% ;
Test for overall effect: Z = 1.72 (P = 0.09) on ’a:"olss“n 1 ondani:;ron 100
(d) ramosetron ondansetron Risk Ratio Risk Ratio
% CI M-H. Fixed, 95% CI
1.4.1 Ondansetron=4 mg
Ansari (2010) o 40 2 40 6.4% 0.20[0.01, 4.04] e
Jamwal (2016) [ 65 15 65 38.1% 0.47 [0.20, 1.07] —
Kim (2013) B8 38 8 35 21.2% 0.92[0.39, 2.19] -
Ryu (2010) 9 50 L8| 50 280%  0.82(0.37, 1.80] ey, i
Subtotal (95% CI) 193 190 93.6%  0.66 [0.41, 1.05] L
Total events 24 38

Heterogeneity: Chi* = 2,14, df = 3 (P = 0.54); F= 0%
Test for overall effect: Z = 1.77 (P = 0.08)

1.4.2 Ondansetron=8 mg

Ryu (2010) 0 4 2 40 64% 0200001404 |

Subtotal (95% CI) 40 40 64% 020 [0.01, 4.04]

Total events 0 2

Heterogeneity: Not applicable

Test for overall effect: Z = 1.05 (P = 0.29)

Total (95% CI) 233 230 100.0%  0.63 [0.40, 0.99] *

Total events 24 38

Heterogeneity: Chi? = 2.79, df = 4 (P = 0.50); I = 0% :o.n " uf A 1 1’0 7 00‘

Test for overall effect: Z = 1.99 (P = 0.05)
Test for subaroun differences: Ch = 0.59. df = 1 (P = 0.44). " = 0%

ramosetron ondansetron

Figure 2. Forest plot of relative risk from a comparison of postoperative nausea between the ramosetron
and ondansetron groups: (a) 0 to 2 hours; (b) 2 to 24 hours; (c) 0 to 24 hours; (d) 24 to 48 hours.
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(a) ramosetron ondansetron Risk Ratio Risk Ratio
idy o JDgroup BNLS ota eNnts d = H xed, 959 ixe 95Y
2.1.1 Ondansetron=4 mg
Choi (2018) 1 40 7 40 241% 0.14[0.02,111] —  *
Jamwal (2016) 10 50 4 50 13.7% 2.50 [0.84, 7.45] T
Ryu (2010) 15 104 10 102 34.7% 1.47[0.69, 3.12] =
Subtotal (95% CI) 194 192 725%  1.23[0.71,2.11] <>
Total events 26 21

Heterogeneity: Chi® = 6.09, df = 2 (P = 0.05); P = 67%
Test for overall effect: Z = 0.73 (P = 0.46)

2.1.2 Ondansetron=8 mg

Ryu (2010) 1 40 3 40 10.3% 0.33 [0.04, 3.07] e
Swaika (2011) 2 29 5 29 172% 0.40 [0.08, 1.90] -
Subtotal (95% CI) 69 69 27.5% 0.38 [0.10, 1.34] -
Total events 3 8

Heterogeneity: Chi? = 0.02, df = 1 (P =0.90); I? = 0%
Test for overall effect: Z = 1.51 (P = 0.13)

Total (95% CI) 263 261 100.0% 0.99 [0.61, 1.62]

Total events 29 29 . ) . )
i Chi2 = - = = F 1 {

Heterogeneity: Chi? = 9.48, df = 4 (P = 0.05); I> = 58% 001 04 1 10 100

Test for overall effect: Z = 0.03 (P = 0.97) i
Test for subaroun differances: Chiz = 2.80. df = 1 (P = 0.09). I? = 64.3% ramoseiron - ondansstron

(b) ramosetron ondansetron Risk Ratio Risk Ratio

d gnts pta %

Choi (2018) 16 104 14 102 100.0% 1.12[0.58, 2.18]

Total (95% Cl) 104 102 100.0% 1.12 [0.58, 2.18]
Total events 16 14

Heterogeneity: Not applicable

Test for overall effect: Z = 0.34 (P = 0.74)

t + t + d
0.01 01 1 10 100
ramosetron ondansetron

(c) ramosetron  ondansetron Risk Ratio Risk Ratio
dy o g ents ents 3 g H. Fixed, 95% ixed, 95%
Ansari (2010) 30 65 34 65 60.5% 0.88 [0.62, 1.25]
Choi (2018) 27 104 22 102 39.5% 1.20 [0.74, 1.97]
Total (95% CI) 169 167 100.0% 1.01 [0.75, 1.35]
Total events 57 56

Heterogeneity: Chi? = 1.06, df = 1 (P = 0.30); I* = 5% r
Test for overall effect: Z = 0.06 (P = 0.95) #

(d) ramosetron  ondansetron Risk Ratio Risk Ratio

Idy © bgrou ents a ents al yveigh Xea 0
Ansari (2010) 100.0%  0.26[0.13, 0.49]
Total (95% CI) 65 65 100.0%  0.26 [0.13, 0.49] <
Total events 9 35

Heterogeneity: Not applicable » '

0.01 01 1 1 100
Test for overall effect: Z = 4.12 (P < 0.0001) famosdtron nndansentron

Figure 3. Forest plot of relative risk from a comparison of postoperative vomiting between the ramose-
tron and ondansetron groups: (a) 0 to 2 hours; (b) 2 to 24 hours; (c) 0 to 24 hours; (d) 24 to 48 hours.

Discussion patient dissatisfaction, PONV may have

PONYV remains an important issue in clini- adverse consequences such as unexpected
cal procedures involving anesthesia, and  hospital admission, delayed recovery, and
particularly in laparoscopic surgery.”® In delayed return to work.? Therefore, the pre-
addition to its strong association with vention of PONV after laparoscopic
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(a) ramosetron ondansetron Risk Ratio Risk Ratio

059

Ansari (2010) 2 65 3 65 14.1% 0.67 [0.12, 3.86]

Choi (2018) 14 104 1 102 52.3% 1.25 [0.59, 2.62]

Jamwal (2016) 3 50 4 50 18.8% 0.75[0.18, 3.18] =]

Kim (2013) 2 38 3 35 14.7% 0.61[0.11, 3.46] e T

Total (95% CI) 257 252 100.0% 0.98 [0.55, 1.74]

Total events 21 21

Heterogeneity: Chi* = 1.01, df = 3 (P = 0.80); I’ = 0% b.01 041 i 10 100‘

Test for overall effect: Z = 0.07 (P = 0.94) vamoseiron  ‘ondanselon

(b) ramosetron ondansetron Risk Ratio

d O JDYrou ernis D14 BNLS Old 219 ivi-1 xed /0 S
Ansari (2010) 4 65 4 65 208%  1.00[0.26, 3.83] . B
Choi (2018) 2 104 7102 36.8%  0.28[0.06,1.32] — &
Jamwal (2016) 4 50 5 50 26.1%  0.80[0.23,2.81] ——
Kim (2013) 1 38 3 35 163%  031[0.03,28] — [
Total (95% CI) 257 252 100.0%  0.57 [0.28, 1.17] >
Total events 1 19 , :

Heterogeneity: Chi? = 2.06, df = 3 (P = 0.56); I = 0%

Test for overall effect: Z = 1.53 (P =0.13) 001 01 1 10 10

ramosetron ondansetron

(c) ramosetron  ondansetron Risk Ratio Risk Ratio

¥, 0

10 9, ents Did = nts Old 219 vi-in Xxed, 9 /0 Xea
Choi (2018) 17 104 15 102 75.2% 1.11 [0.59, 2.10]
Jamwal (2016) 3 50 5 50 24.8% 0.60 [0.15, 2.38]
Total (95% CI) 154 152 100.0% 0.98 [0.55, 1.75]
Total events 20 20

0.01 041 1 10 100
ramosetron ondansetron

Heterogeneity: Chi* = 0.64, df = 1 (P = 0.43); = 0% y
Test for overall effect: Z = 0.05 (P = 0.96)

Figure 4. Forest plot of the relative risk from a comparison of the side effects experienced by patients
receiving ramosetron and ondansetron treatment: (a) dizziness; (b) headache; (c) drowsiness.

(@) (b)
o SECo0IRR] ) o SEOSIRRY
05 08 0
Y <&
1 1 {;
3 <
15 o 15
; RR RR

b01 01 1 10 100 bo1 0.1 1 10 100
[6 o m Lo mg ] [6 O mg_ Qo mg |

Figure 5. Funnel plot of studies included in the meta-analysis: (a) postoperative nausea (PON) at 24 to
48 hours after laparoscopic surgery; (b) postoperative vomiting (POV) at 0 to 2 hours after laparoscop-
ic surgery.
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surgery is typically prioritized to the same
extent as is relief of postoperative pain.?’
Previous meta-analyses compared ramo-
setron and ondansetron as prophylactic
treatment for PONV.?%2 However, the
clinical value of these previous meta-
analyses remains uncertain because of the
inclusion of different types of surgery,
which was associated with an increased
risk of bias. In the present meta-analysis,
we specifically evaluated the effects of
ramosetron and ondansetron for the pre-
vention of PONV after laparoscopic sur-
gery. Our findings are highly relevant as
they represent the first separate comparison
of the effects of 0.3 mg ramosetron versus
different doses of ondansetron (4 or 8§ mg)
for the prevention of PONV after laparo-
scopic surgery. Our results indicate that in
comparison with ondansetron, ramosetron
yielded a statistically significant reduction
in the incidence of PON and POV during
the first 24 to 48 hours after laparoscopic
surgery. Our findings were in part
consistent with those of previous meta-
analyses.”®? Our subgroup analysis indi-
cated that ramosetron 0.3 mg significantly
reduced the incidence of PON within first
the 2 hours after laparoscopic surgery
when  compared  with  ondansetron
4mg. Additionally, during the first 24 to
48 hours after laparoscopic surgery, ramo-
setron showed a tendency towards more
effective reduction of POV compared with
ondansetron. In contrast, no statistical dif-
ference was observed between ramosetron
0.3mg and ondansetron 8 mg for the pre-
vention of PON or POV during any time
interval within the first 48 hours after sur-
gery. Furthermore, no inter-group differen-
ces were observed in the incidence of
adverse events such as headache, dizziness,
and drowsiness. Paventi et al.*° reported
that single-dose ondansetron 8mg was
more effective than ondansetron 4mg for
prevention of PONV after laparoscopic
cholecystectomy, while Ryu et al.'

showed that the effects of ondansetron
8 mg were comparable to those of ramose-
tron 0.3 mg. Taken together with these ear-
lier reports, our results strongly indicate
that the antiemetic effect of ramosetron
0.3mg is superior to that of ondansetron
4mg and not inferior to that of ondanse-
tron 8§ mg.

Many researchers consider nausea to be
induced via a wide range of irritating events
in the cerebral cortex, nucleus solitaries,
nerve endings in the stomach or duodenum,
and chemoreceptor trigger zone (CTZ),
thus stimulating vomiting centers in the
brain that control nausea and vomiting.>!
However, the exact mechanism by which
pneumoperitoneum induces PONV remains
unclear. Previous evidence suggests that
carbon dioxide plays a central role in the
development of PONV after laparoscopic
surgery, as do the activation of neurogenic
pathways via splanchnic pressure and trac-
tion reflexes, rapid peritoneal expansion,
and increased blood pressure in the perito-
neal cavity after gas insufflation.** * These
mechanisms activate SHT3Rs by inducing
the release of emetogenic substances such
as serotonin or other neurotransmitters.’
Histamine and acetylcholine are vital neu-
rotransmitters detected in the vomiting
center, while 5-hydroxytryptamine and
dopamine are vital neurotransmitters in
the CTZ. Ramosetron has a higher affinity
for SHTRs than ondansetron does, and this
high affinity may partly explain why ramo-
setron 0.3 mg yielded significant reductions
in POV relative to ondansetron 4 mg in the
present analysis.

This study had several notable strengths.
First, our meta-analysis was based on rig-
orous methodology, as all identified studies
were RCTs. Second, the studies included in
the analysis were assessed to be of a rela-
tively high level of quality and fulfilled our
predefined inclusion criteria. Third, the
baseline characteristics of the patients
included in the RCT were largely
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comparable, suggesting that the overall
patient population was generally
representative.

Despite the evidence favoring ramose-
tron provided by the data included in this
meta-analysis, several potential limitations
should be mentioned. First, the literature
search was limited to studies published in
the English language, which might have
contributed to language bias. Second, only
six RCTs were included, which limited our
ability to perform additional subgroup
analyses of some outcomes. Therefore, we
could not determine the source of heteroge-
neity. Third, some of the included studies
had relatively small sample sizes, which
might have affected the reliability of the
conclusions. Finally, genetic variations
among individuals might contribute to dif-
ferences in response to the same form of
antiemetic therapy. However, our meta-
analysis only included RCTs from a single
region (Asia), which may have contributed
to selection and reporting biases.

Conclusion

The results of our meta-analysis indicate
that ramosetron 0.3mg was superior to
ondansetron 4mg and not inferior to
ondansetron 8mg for the prevention of
PONYV in patients after laparoscopic sur-
gery. However, further well-designed,
large, multi-center RCTs are needed to con-
firm these findings.
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