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Abstract: Background: General anesthesia is associated with an appreciably high rate of postoperative nausea
and vomiting (PONV). This study was designed to conduct a meta-analysis on the effect and safety of palonose-
tron versus ramosetron on preventing PONV via the most recently published randomized controlled trials (RCTs).
Methods: We searched PubMed, EMbase, and The Cochrane Library for RCTs to compare the effect and safety of
palonosetron with that of ramosetron. The meta-analysis was performed by employing Review Manager Version 5.2.
Dichotomous outcomes were expressed as the relative risk (RR) with a 95% confidence interval (Cl). Results: Seven
studies, totaling 730 patients, were included in this study. The meta-analysis suggested that no statistically signifi-
cant difference was found between ramosetron and palonosetron in the prevention of postoperative nausea (PON)
and postoperative vomiting (POV) at different time periods within 48 hours after surgery. No significant side effects
were observed between the two groups when the safety of ramosetron and palonosetron was compared (RR 1.10,
95% CI [0.75, 1.62]; P=0.64). Conclusion: This meta-analysis demonstrated that palonosetron was not superior to
ramosetron on the prevention of POV and PON. In addition, no appreciable difference was recorded between the
two groups on their side effects.
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Introduction antagonists are most commonly used ones in
post-anesthesia care. Palonosetron and ramo-
setron, the newly developed 5-HT3 receptor
antagonists, show more prolonged and sus-
tained activity than ondansetron, and they are
very efficacious in preventing PONV [4, 5]. In
order to present an updated evaluation of the
effect of ramosetron, we conducted a meta-

analysis on the effect and safety of ramosetron

PONV is one of the most dreaded and distress-
ing side-effects of general anesthesia, with an
incidence of around 30% [1]. The incidences
and risk factors for PONV are anesthesia-relat-
ed and non-anesthesia-related. A lot of clinical
studies have indicated that anesthesia-related
risk factors for PONV include the administration

of postoperative opioid analgesics and volatile
anesthetics. However, the mechanism that
underlies the two major risk factors, at present,
still remains unclear [2].

In fact, failure to suppress PONV would increase
the time to discharge, consume resource of the
post-anesthesia care, and raise cost of medical
care, though PONV is not a fatal medical com-
plication [3]. Generally, cholinergic receptor
antagonists, histamine receptor antagonists, 5
HT-3 receptor antagonists, dopamine antago-
nists, and other antiemetic drugs are employed
to control PONV, of which, 5-HT3 receptor

and palonosetron via the most recently pub-
lished RCTs.

Material and methods

Inclusion and exclusion criteria

Research types randomized controlled trials
(RCTs) Study subjects surgical patients Inter-
ventions group 1 was given palonosetron, while
group 2 received ramosetron.

Outcome indicators the primary outcome
included the incidence of PON and POV. The
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l Figure 1. Flow diagram.

secondary outcome included side effects
(including headache, dizziness, and pruritis) of
palonosetron and ramosetron. Exclusion crite-
ria repeated studies, studies with incomplete
data, and non-English language articles.

Search strategy

PUBMED, The Cochrane Library, and EMBASE
were searched for all relevant published RCTs.
The following search terms were used: “nau-

sea”, “vomiting”, “surgery”, “palonosetron”, and
“ramosetron”.

Literatures screening and data extraction

Two reviewers independently screened litera-
tures and extracted data on the basis of inclu-
sion and exclusion criteria, then cross-checked
with each other. The two discussed or consult-
ed a third party when there was a disagree-
ment.

Quality evaluation

The quality of the enrolled studies was asse-
ssed by adopting the Jadad scale, which ana-
lyzes the randomization method, blinding meth-
od, allocation concealment, and withdrawals
and dropouts in the study. Jadad score >3
means that the study is of high quality [6].

Statistical analysis
We conducted the meta-analysis via using

RevMan 5.2. Enumeration data were presented
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as relative risk (RR) with a 95% ClI, and mea-
surement data were expressed as weighted
mean difference (WMD) with a 95% CI. A het-
erogeneity test was done on included studies
via x? test, and when a=0.05 and P < 0.05, het-
erogeneity was considered present. Further-
more, a quantitative analysis was conducted
on heterogeneity by adopting I? value, and het-
erogeneity existed when 1> >50%. We adopted a
fixed effects model to do a meta-analysis when
there was no heterogeneity. A random-effects
model was employed when each study showed
statistical heterogeneity rather than clinical
heterogeneity or when the differences had no
significance. And a descriptive analysis appro-
ach was used when the heterogeneity was too
large.

Results
Study identification and characteristics

We identified a total of 69 records by applying
our search strategy. Studies published by Shin
were excluded as there was no full text [7]. And
one study, without relevant data, was excluded
[8]. Only 7 studies were eligible for the meta-
analysis after screening titles and abstracts
and full texts of the included studies [9-15]
(Figure 1). The characteristics of the included
studies are presented in Table 1. Most of the
studies, with a Jadad score of 5 or 6 (Table 1),
were well designed RCTs.
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Table 1. Characteristics and jadad score of the included studies in the meta-analysis

Ran- Conceal-

Author (Published year)  Country cad- Grouping Surgical setting Jadad domized mental- B.Iind-
unt score method location ng

Chattopadhyay 2015 India 109  Palonosetron Cesarean Delivery 6 2 1 2
Ramosetron

Kim SH 2015 Korea 88 Palonosetron  Gynecological laparoscopic surgery 6 2 1 2
Ramosetron

Placebo

Lee 2015 South Korea 105  Palonosetron  Laparoscopic gynecologic surgery 6 2 1 2
Ondansetron
Ramosetron

Park 2013 Korea 100 Palonosetron Gynecological laparoscopic surgery 5 1 1 2
Ramosetron

Roh 2014 South Korea 196  Palonosetron Lumbar Spinal Surgery 6 2 1 2
Ramosetron

Swaika 2011 India 87 Palonosetron Laparoscopic cholecystectomy 5 1 1 2
Ondansetron
Ramosetron

Kim SH 2013 Korea 109  Palonosetron Laparoscopic surgery 5 1 1 2
Ondansetron
Ramosetron

Outcomes

Primary outcomes

PON and POV: Seven studies, totaling 730
patients, were enrolled to treat with antiemetic
drugs after surgery. In the 7 included studies,
PON and POV events were observed at differ-
ent time intervals within 48 hours after surgery.
The meta-analysis showed that no statistically
significant difference was found between palo-
nosetron group and ramosetron group in PON
at different time intervals in 48 hours after sur-
gery: 0-2 hours (RR 0.87, 95% CI [0.36, 2.09];
P=0.76), 0-6 hours (RR 1.03, 95% CI [0.56,
1.87]; P=0.93), 6-24 hours (RR 0.86, 95% ClI
[0.46, 1.60]; P=0.64) or 24-48 hours (RR 0.86,
95% ClI [0.47, 1.58]; P=0.63). However, during
the 2-24 hour time period after surgery, ramo-
setron showed to be more efficacious than
palonosetron (RR 0.34, 95% CI [0.17, 0.70];
P=0.003). The I> value of 65% implied that
there was significant heterogeneity. Moreover,
the pooled results were not influenced by fur-
ther subgroup analyses based on different
routes and doses of palonosetron and ramose-
tron, and all of these analyses were also affect-
ed by heterogeneity (Figure 2).

Palonosetron was as effective as ramosetron

on POV. During some of the time periods in the
48 hours after surgery, palonosetron was
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proved to be more effective than ramosetron
on POV: 0-2 hours (RR 1.65, 95% CI [0.69,
3.90]; P=0.26), 0-6 hours (RR 0.66, 95% CI
[0.30, 1.44]; P=0.29), 2-24 hours (RR 0.61,
95% CI [0.31, 1.23]; P=0.17), 6-24 hours (RR
1.53, 95% CI [0.63, 3.74]; P=0.35) and 24-48
hours (RR 0.64, 95% CI [0.37, 1.09]; P=0.10).
The 1?2 value of 28% suggested no significant
heterogeneity. The study conducted by Kim SH
2015 [8] was not enrolled into our meta-analy-
sis because detailed PON and POV outcomes
were not provided. And their results indicated
that preoperative administration of a single
intravenous dose of palonosetron showed no
efficacy than that of ramosetron in reducing the
incidence of PONV after surgery (Figure 3).

Secondary outcome

Side effects of palonosetron and ramosetron:
Among the included 7 studies, 3 of them
offered full data on side effects (headache, diz-
ziness, and pruritus) of palonosetron or ramo-
setron after surgery. It turned out that observ-
able side effects of palonosetron was no more
than that of ramosetron (RR 1.10, 95% CI [0.75,
1.62]; P=0.64). The I? value of 0% suggested
that there was no significant heterogeneity.
Other studies, without providing detailed data
on side effects, however, mentioned that no
statistically significant difference was observed
between palonosetron and ramosetron in their
results (Figure 4).
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palonosetron  ramosetron Risk Ratio Risk Ratio
Study or Subgrouy| Events Total Events Total Weight M-H, Random, 95% CI M.H, Random, 95% Cl
2.1.10-2h
Chattopadhyay 2015 g 55 9 54 65.2% 0.87 [0.36, 2.09] -
Subtotal (95% Cl) 55 54  6.2% 0.87 [0.36, 2.09] i
Total events 8 9
Heterogeneity: Not applicable
Test for overall effect: Z= 0.30 (P = 0.76)
2.1.2 0-6h
Lee 2015 B 35 6 35  52% 1.00 [0.36, 2.80] =1
Park 2013 20 50 29 50 10.5% 0.69 [0.46,1.04) -
Roh 2014 47 98 k]| 98 11.0% 1.52[1.06,217) —
Subtotal (95% Cl) 183 183  26.7% 1.03 [0.56, 1.87] -
Total events 73 b6
Heterogeneity. Tau®= 0.20; Chi*= 8.06, df= 2 (P=0.02), F=75%
Test for overall effect: Z= 0.08 (P = 0.93)
2.1.32-24h
Chattopadhyay 2015 g 55 23 54 76% 0.34[0.17,0.70] =
Subtotal (95% Cl) 55 54 7.6% 0.34 [0.17,0.70] -
Total events g 23
Heterogeneity: Not applicable
Test for overall effect: Z= 2.96 (P = 0.003)
2.1.4 6-24h
Kim SH 2013 3 36 20 38 69% 0.32[0.14,0.70) ———
Lee 2015 3 35 4 35 3.4% 0.75[0.18,3.11) I B
Park 2013 22 50 17 50 9.6% 1.29[0.79,2.13) ™
Roh 2014 38 98 30 98 10.7% 1.27 [0.86,1.87) ™
Subtotal (95% Cl) 219 221 30.6% 0.86 [0.46, 1.60] R
Total events 69 "
Heterogeneity: Tau*= 0.26; Chi*=10.86, df=3 (P=0.01); F=72%
Test for overall effect: Z= 0.47 (P = 0.64)
2.1.5 24-48h
Chattopadhyay 2015 10 55 18 54 7.9% 0.55[0.28,1.07] =
Kim SH 2013 1 36 8 38 1.9% 013[0.02,1.00) —]
Lee 2015 2 35 1 35 15% 2.00(0.19, 21.06) ]
Park 2013 13 50 12 50  7.9% 1.08 [0.55, 2.14) 1T
Roh 2014 29 98 2 98  97% 1.38 [0.85, 2.25) T
Subtotal (95% Cl) 274 275 28.9% 0.86 [0.47, 1.58] A
Total events 55 60
Heterogeneity: Tau®= 0.23; Chi*= 8.15, df= 4 (P = 0.06), F= 56%
Test for overall effect: Z= 0.48 (P = 0.63)
Total (95% CI) 786 787 100.0% 0.85[0.63, 1.15] <+
Total events 213 229

. 2 " = g - E= I - 1 {

Heterogeneity: Tau*= 0.18; Chi*= 37.30, df=13 (P = 0.0004); F= 65% 0.01 01 1 10 100

Test for overall effect: Z=1.04 (P = 0.30)
Test for subgroup differences: Chi*=6.24. df=4 (P=0.18). F=359%

Fawvours [experimental] Favours [control]

Figure 2. Forest plot of relative risk on PON between palonosetron and ramosetron treatment.

Publication bias

We adopted Begg’s funnel plot to assess the
potential publication bias of the included stud-
ies. And no publication bias was detected.

Discussion

This meta-analysis indicated that though ramo-
setron showed to be more effective than palo-
nosetron in the 2-24 hours after treatment, no
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statistically significant difference was observed
in the prevention of PON during any time peri-
ods within 48 hours after surgery between
ramosetron and palonosetron. In addition, no
statistically significant difference between
palonosetron and ramosetron was found on
the prevention of POV (0-2 hours, 0-6 hours,
2-24 hours, 6-24 hours, and 24-28 hours) dur-
ing some of the time periods within 48 hours
after surgery.
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Experimental Control

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.10-2h

Chattopadhyay 2015 6 55 7 54 9.9% 0.84 [0.30, 2.34) _T
Swaika 2011 6 29 0 28 0.7% 13.00([0.77,220.64) +
Subtotal (95% Cl) 84 83 10.6% 1.65 [0.69, 3.90] -
Total events 12 7

Heterogeneity: Chi*= 3.69, df=1 (P = 0.05); F= 73%

Test for overall effect: Z=1.13 (P = 0.26)

1.1.2 0-6h

Lee 2015 1 35 1 35 1.4% 1.00(0.07,15.36)

Park 2013 3 50 13 50 18.2% 0.23[0.07,0.76) —

Roh 2014 5 98 0 98 0.7% 11.00[0.62,196.28] ’
Subtotal (95% Cl) 183 183 20.3% 0.66 [0.30, 1.44) -

Total events 9 14

Heterogeneity: Chi*=6.71, df= 2 (P = 0.03); F=70%

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

1.1.3 2-24h

Chattopadhyay 2015 10 55 16 54 226% 0.61[0.31,1.23) —=
Subtotal (95% CI) 55 54 22.6% 0.61[0.31, 1.23] -

Total events 10 16

Heterogeneity: Not applicable

Testfor overall effect: Z=1.38 (P=0.17)

1.1.4 6-24h

Lee 2015 1 35 0 35 0.7% 3.00[0.13,71.22]

Park 2013 4 50 5 50 7.0% 0.80([0.23,2.81] =3
Roh 2014 3 98 1 98 1.4% 3.00([0.32,28.34] ]

Swaika 2011 3 29 1 28 1.4% 3.00[0.33,27.18] —
Subtotal (95% Cl) 212 212 10.5% 1.53[0.63, 3.74] -
Total events 11 7

Heterogeneity: Chi*=1.90, df= 3 (P=0.59); F= 0%

Test for overall effect: Z= 0.94 (P = 0.35)

1.1.5 24-48h

Chattopadhyay 2015 14 55 21 54 29.7% 0.65(0.37,1.15) —=r

Lee 2015 0 35 0 35 Not estimahle

Park 2013 0 50 2 50 3.5% 0.20[0.01, 4.06] *

Roh 2014 2 98 2 938 2.8% 1.00[0.14, 6.96] I E—
Subtotal (95% Cl) 238 237  36.0% 0.64 [0.37, 1.09] -

Total events 16 25

Heterogeneity: Chi*= 0.78, df= 2 (P = 0.68), F= 0%

Test for overall effect. Z=1.66 (P =0.10)

Total (95% CI) 772 769 100.0% 0.84 [0.61, 1.15] *

Total events 58 69 ) ) .
Heterogeneity: Chi*=16.73, df=12 (P =0.16), F= 28% b.[]1 071 1'[] 100-

Testfor overall effect: Z=1.11 (P =0.27)

Favours [experimental] Favours [control)

Testfor subgroup differences: Chi*=6.22. df=4(P=018). F=357%

Figure 3. Forest plot of relative risk on POV between palonosetron and ramosetron treatment.

Side effects of palonosetron were no fewer
than that of ondansetron after surgery, when
the total number of side effects (including
headache, dizziness, and pruritus) were com-
pared.

At present, the mechanism of ramosetron and
palonosetron in preventing PONV remains
unclear, but the drugs may act on by prohibiting
5-HT3 receptors sites in nucleus of the solitary
tract (NTS) and area postrema [16, 17]. The
doses of ramosetron and palonosetron were
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on the basis of similar studies in the Indian con-
text [18, 19] on dose-ranging studies with
regard to optimal adult dose of ramosetron and
palonosetron.

However, several limitations of this meta-analy-
sis should be taken into consideration. Firstly,
the sample size for each time period was small,
as the total number of patients enrolled was
only 730. As the etiology behind the PONV is
complex and multifactorial, and anaesthetic
technique may also influence the incidence of

Int J Clin Exp Med 2016;9(12):22962-22968
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palonosetron  ramosetron Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
3.1.1 Headache
Chattopadhyay 2015 B 55 5 54 11.7% 1.18(0.38, 3.63) —_—r
Kim SH 2013 2 36 1 38 23% 2.11[0.20,22.29) —
Roh 2014 12 a8 12 98 27.9% 1.00[0.47,2.12) —
Subtotal (95% CI) 189 190 41.9% 1.11[0.61, 2.02] ’
Total events 20 18

Heterogeneity. Chi*= 0.37, df=2 (P = 0.83); *=0%
Test for overall effect: Z=0.34 (P=0.73)

3.1.2 Dizziness

Chattopadhyay 2015 3 55 3 54 7.0% 0.98[0.21, 4.65) S
Kim SH 2013 4 36 2 38 45% 211[0.41,1083) -1
Roh 2014 16 98 18 98 41.9% 0.89[0.48, 1.64) —z
Subtotal (95% CI) 189 190 53.5%  1.00[0.59, 1.71]

Total events 23 23

Heterogeneity. Chi*= 095, df=2 (P=062), F=0%
Test for overall effect: Z=0.02 (P = 0.99)

3.1.3 Pruritus

Kim SH 2013 3 36 1 38 2.3% 3.17[0.35,29.06) I

Roh 2014 1 a8 1 98 2.3% 1.00[0.06,15.76)

Subtotal (95% CI) 134 136 4.6% 2.07 [0.39, 10.94] """
Total events 4 2

Heterogeneity Chi#= 0.41, df=1 (P = 0.52); F= 0%
Test for overall effect: Z= 0.86 (P = 0.39)

Total (95% Cl) 512 516 100.0%  1.10[0.75, 1.62] L 4
Total events 47 43

Heterogeneity. Chi*=2.34, df=7 (P=0.94), F=0%

Test for overall effect: Z= 0.47 (P = 0.64)

Test for subaroun differences: Chi*=0.66. df=2(P=0.72). F=0%

001 01 1 10 100
Favours [experimental] Favours [control]

Figure 4. Forest plot of relative risk on side effects between palonosetron and ramosetron treatment.
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