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KEYWORDS Abstract
Postoperative nausea Background: Postoperative Nausea and Vomiting (PONV) is a common complication of gene-
and vomiting; ral anesthesia. Several kinds of antiemetics, including 5-Hydroxytryptamine3 (5-HT3) receptor
Prophylaxis; antagonists, and Neurokinin-1 (NK-1) receptor antagonists have been used to treat PONV.
Treatment; Objectives: To compare the antiemetic effect of NK-1 receptor antagonists, including fosapre-
NK-1 receptor pitant.
antagonists Data sources: Online databases (PubMed, MEDLINE, Scopus, The Cochrane Library databases)
were used.
Study eligibility criteria, participants, and interventions: Randomized Controlled Trials (RCTs)
performed in patients over 18 years with ASA-PS of |-1ll, aimed to assess the efficacy of antie-

metics including NK-1 receptor antagonists and 5-HT3 receptor antagonists, and compared the
incidence of PONV were included.

Study appraisal and synthesis methods: All statistical assessments were conducted by a ran-
dom effect approach, and odds ratios and 95% Confidence Intervals were calculated.

Results: Aprepitant 40 mg and 80 mg significantly reduced the incidence of vomiting 0-24 hours
postoperatively (Odds Ratio [OR =0.40]; 95% Confidence Interval [95% Cl 0.30-0.54]; p < 0.001,
and OR=0.32; 95% Cl 0.19-0.56; p < 0.001). Fosaprepitant could also reduce the incidence of
vomiting significantly both 0-24 and 0-48 hours postoperatively (OR=0.07; 95% CI 0.02-0.24;
p < 0.001 and OR=0.07; 95% Cl 0.02-0.23; p < 0.001).
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Limitations: Risk factors for PONV are not considered, RCTs using multiple antiemetics are
included, RCTs for fosaprepitant is small, and some bias may be present.

Conclusions and implications of key findings: Aprepitant and fosaprepitant can be effective
prophylactic antiemetics for postoperative vomiting. However, more studies are required for
higher-quality meta-analyses.

Systematic review registration number: CRD42019120188.

© 2020 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

PALAVRAS-CHAVE
Nausea e vomito no
pos-operatorio;
Profilaxia;
Tratamento;
Antagonistas do
receptor NK-1

Antagonistas do receptor da neurocinina-1 no tratamento de nausea e vomito no
pos-operatorio: revisao sistematica e meta-analise

Resumo

Historico: Nausea e VOomito no Pos-Operatorio (NVPO) € um evento adverso frequente
da anestesia geral. Varias classes de antieméticos, incluindo antagonistas do receptor 5-
Hidroxitriptamina3 (5-HT3) e antagonistas do receptor da Neurocinina-1 (NK-1), tém sido
utilizados para tratar a NVPO.

Objetivo: Comparar o efeito antiemético dos antagonistas do receptor NK-1, incluindo o fosa-
prepitanto.

Fontes de dados: Foram utilizadas bases de dados on-line (PubMed, MEDLINE, Scopus, The
Cochrane Library).

Critérios de elegibilidade do estudo, participantes e intervencoes: Foram incluidos Estudos
Clinicos Randomizados (ECR) realizados em pacientes acima de 18 anos classificacao ASA | a lll,
com o objetivo de avaliar a eficacia de antieméticos que incluissem antagonistas do receptor
NK-1 e antagonistas do receptor 5-HT3, e que comparassem a incidéncia de NVPO.

Métodos de avaliacdo e sintese do estudo: Todas as avaliacoes estatisticas foram realizadas
por abordagem de efeito aleatorio e foram calculadas razdes de chances e Intervalos de
Confianca de 95%.

Resultados: As doses de 40 mg e 80 mg de aprepitanto reduziram significantemente a incidéncia
de vomito no periodo de 0 a 24 horas pos-operatorias (razdo de chances [OR=0,40]; Inter-
valo de Confianca de 95% [95% IC] 0,30-0,54; p < 0,001 e OR=0,32; 95% IC 0,19-0,56; p <
0,001). O fosaprepitanto pode também reduzir significantemente a incidéncia de vomito tanto
de 0-24horas como no periodo de 0-48 horas pos-operatorias (OR=0,07; 95% IC 0,02-0,24; p
< 0,001 e OR=0,07; 95% IC 0,02-0,23; p < 0,001).

Limitagcbes: Os fatores de risco para NVPO nao foram analisados, ECRs usando multiplos antie-
méticos foram incluidos, ECRs para fosaprepitanto tinham amostras pequenas, podendo haver
algum viés.

Conclusées e implicacées dos principais achados: Aprepitanto e fosaprepitanto podem ser dro-
gas antieméticas profilaticas efetivas para vomito no pods-operatério. No entanto, s&o
necessarios mais estudos para a elaboracdo de meta-analises de melhor qualidade.

Numero de registro da revisdo sistemdtica: CRD42019120188.

© 2020 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este é um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Introduction vent PONV,? but it is difficult to prevent PONV completely.*

Aprepitant, a Neurokinin-1 (NK-1) receptor antagonist with

Postoperative Nausea and Vomiting (PONV) occurs in 30-50%
of patients receiving general anesthesia, and its incidence
can be as high as 80% in high-risk patients who show multi-
ple risk factors such as female gender, non-smoker, history
of motion sickness and/or PONV, and postoperative opi-
oid use.'* Ondansetron, a selective 5-Hydroxytryptamine
3 (5-HT3) receptor antagonist, is commonly used to pre-
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a long half-life of 9-12 hours, has received attention as
an effective prophylactic antiemetic for PONV, and seve-
ral randomized controlled trials have suggested the superior
efficacy of aprepitant over other antiemetics in preventing
PONV.#-¢ Recently, fosaprepitat, one of NK-1 antagonist and
a prodrug of aprepitant,” has also been reported as an effec-
tive antiemetic for preventing postoperative vomiting.®"
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Several systematic reviews and meta-analyses on the
effects of NK-1 receptor antagonists in preventing PONV,
based on the randomized controlled trials published before
2015, have been reported,'?'* and it is suggested that NK-
1 receptor antagonists, especially aprepitant, can decrease
the incidence of postoperative vomiting.'>'* However, fosa-
prepitant was not included in these studies and its efficacy
was not evaluated. In addition, no systematic review nor
meta-analysis on PONV has compared the efficacy of NK-1
receptor antagonists to that of 5-HT3 receptor antagonists.

Therefore, the objective of this study is to investigate
whether NK-1 receptor antagonists including fosaprepitant
reduce the incidence of PONV compared to 5-HT3 recep-
tor antagonists. We searched Randomized Controlled Trials
(RCTs) of PONV that were conducted for patients undergoing
general anesthesia with American Society of Anesthesio-
logists physical status (ASA) I-lll (participants), used both
NK-1 receptor antagonists and 5-HT3 receptor antagonists
as antiemetics (interventions), compared the efficacy of the
antiemetics (comparators), and assessed the incidence of
PONV (outcomes), and performed the current systematic
review and meta-analysis.

Methods

This systematic review and meta-analysis was conducted
following the Preferred Reporting Items for Systematic Revi-
ews and Meta-Analysis Statement.’ The approval of the
ethics committee was not required since this study was
performed by analyzing literature databases and did not
involve patients. A protocol for the study was registered with
the International Prospective Register of Systematic Revi-
ews (PROSPERO; https://www.crd.york.ac.uk/PROSPERO/)
(registration number CRD42019120188).

Eligibility criteria

We included RCTs performed in patients over 18 years-old
with ASA-PS of I-11l, aimed to assess the efficacy of antieme-
tics including NK-1 receptor antagonists and 5-HT3 receptor
antagonists, and compared the incidence of PONV. We did
not impose restrictions on the regions or languages and
did not include ongoing studies. Reviews, commentaries,
case reports, editorials, letters and duplicated studies were
excluded.

Information sources and search strategy

We searched online databases (PubMed, MEDLINE, Scopus,
and The Cochrane Library databases) and collected lite-
rature published from the inception of each database to
February 2019. We used the following terms: Postoperative
Nausea and Vomiting (PONV), Neurokinin-1 receptor antago-
nist (NK-1 receptor antagonist, NK-1R antagonist, NK-1RA,
aprepitant, fosaprepitant, casopitant, and rolapitant), and
5-Hydroxytryptamine 3 receptor antagonist (5-HT3 recep-
tor antagonist, ondansetron, palonosetron, granisetron, and
ramosetron). Details of search strategy used for PubMed are
included in Supplementary Material 1.

Outcomes

The primary outcome was the incidence of nausea and vomi-
ting over 0-24 and 0-48 hours postoperatively as defined
in the included studies. The secondary outcome was the
incidence of complete response (no vomiting and no res-
cue antiemetic use), the use of rescue antiemetic, time to
the first vomiting episode and adverse effects. Publishing
year of included studies, multi-center trials or not, surgery
types, the characteristics of participants, types and doses
of antiemetics are also assessed.

Study selection and data collection

Two authors (CM and SS) searched online databases, read the
titles and abstracts and identified studies meeting the eli-
gibility criteria noted above. Studies that met the exclusion
criteria were excluded. Then, two other authors (NK and
YMT) read the full texts of the selected studies and evalu-
ated the quality of each study, and decided which studies
should be finally included in this meta-analysis.

Study quality assessment

Three authors (CM, SS, and TK) evaluated the quality of
the included studies using the Cochrane Collaboration’s
tool for assessing risk of bias in randomized trials.'® Each
study was evaluated on the basis of the following indi-
cators: selection bias (random sequence generation and
allocation concealment), performance bias (blinding of
participants and personnel), detection bias (blinding of
outcome assessment), attrition bias (incomplete outcome
data), and reporting bias (selective reporting). The Gra-
ding of Recommendations Assessment, Development, and
Evaluation (GRADE) system, which provides a transparent
and structured process for rating the quality of evidence in
systematic reviews and guidelines,'” was also used. We cate-
gorized the risk of bias of the selected studies into three
classes (low risk, unclear risk, or high risk). The publication
bias was evaluated by funnel plots visually.

Statistical analysis

Review Manager Version 5 software (Cochrane Collaboration)
was used for this meta-analysis. All statistical assessments
were conducted by a random effect approach. Odds ratios
and 95% Confidence Intervals (95% Cls) were calculated;
p-values < 0.05 were considered statistically significant.
The |2 statistic value was used for evaluating heterogeneity
between trials. I < 40% was considered no significant diffe-
rence, I between 40%-60 was considered to have moderate
heterogeneity, and 1> > 60% was considered to have high
heterogeneity. Subgroup analyses were conducted according
to types and doses of study drugs.

Results

A total of 439 articles were initially identified from the data-
bases. After the elimination of duplicates (238 articles) by
each reviewer, 170 articles were excluded after assessing
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Figure 1

their abstracts, because they did not meet the eligibility
criteria. The remaining 31 full-text articles were evaluated,
and finally 18 studies related to either primary or secon-
dary outcome in this study were included®>8-10.18-30 (Fig, 1),
The results of quality assessment of the included studies are
shown in Figure 2.

Study characteristics

The characteristics of the included studies are shown in
Table 1. They were all prospective randomized trials and
were published in English. Five studies were multi-center
trials,*>2628:30 and the other 13 were single-center trials.
The earliest trial was published in 2007 and the latest trial
was in 2018. Of the 18 included studies, 12 involved abdo-

PRISMA 2009 flow diagram.

minal surgeries, two involved craniotomies, and one each
involved lower limb surgery, bariatric surgery, rhinolaryngo-
logical surgery, and ambulatory plastic surgery.

Of the 18 included studies, propofol was used for main-
taining general anesthesia in two studies by Tsutsumi et al.®
and Morais et al.,"” and in the other 16 studies, volatile
anesthetics (sevoflurane or desflurane or isoflurane) were
used. Two studies by Soga et al.’ and Morais et al."” were
performed under combined general anesthesia and epidu-
ral anesthesia. Two trials by Lee et al.?” and Yoo et al.™
were performed under general and fentanyl Intravenous
Patient-Controlled Analgesia (IV-PCA) to manage postope-
rative analgesia. The remaining 14 studies were performed
under general anesthesia only. Three different doses of
aprepitant (40, 80 or 120mg) were used. The doses of



Table 1

Characteristics of the included studies.

Yoo et al.’® 100
2018 Korea

De Morais 66
et al.”” 2018
Brazil

Ham et al.?® 110
2016 Korea

Kakuta 38
et al.’? 2015
Japan

Sogaetal.’ 44

2015 Japan

Long et al.?' 94
2014 USA

Elective
surgery

Laparoscopic
intermedi-
ate
procedures
to

abdominal
or pelvic
cancer
Laparoscopic
gynecologi-
cal

surgery

Lower limb
surgery

Gynecologic
abdominal
surgery

Elective
hysterec-
tomy

Sevoflurane
or
desflurane

Propofol
epidural
anesthesia

Sevoflurane

Sevoflurane
or
desflurane

Sevoflurane,
epidural
anesthesia
with
fentanyl
Sevoflurane

Ap 41 vs. 44
80 mg + Palono

0.075mg vs.

Palono

0.075mg

Ap 34 vs. 32
80 mg +Ondan

4-8 mg + dexamethasone
4-8mg vs pla-

cebo +Ondan

4-

8 mg + dexamethasone
4-8mg

Ap 55 vs. 55
80 mg +Ondan
4mg vs pla-
cebo +Ondan
4mg
Fosaprepitant
150 mg vs.
Ondan 4mg

19 vs. 19

Fosaprepitant 24 vs. 20
150 mg vs.

Ondan 4mg

Ap 35vs. 59
40 mg + dexamethasone

8 mg +0Ondan

4mg vs. pla-

cebo + dexamethasone

8 mg +Ondan

4mg

41 vs. 44

34 vs. 32

55 vs .55

11 vs. 13

24 vs. 20

35vs. 59

52.4+11.4
vs.
52.1+12.0

60.5 (31.87)
Vs. 50.5
(19,77)

40 (22-55)
vs. 42
(23-61)

61111 vs.
56 +16

52+11vs
52+ 11

60412 vs.
53+12

86.2+56.1
vs.
89.1+60.0

437.5 (131,
610) vs.
367.5 (145,
600)

N/A

171 147 vs.
183 £ 67

209 £96 vs.
198 + 82

153 464 vs.
159 4+ 81

128.5+56.1
vs.
131.5+65.9

N/A

N/A

242 £ 55 vs.
264472

246 94 vs.
239486

N/A

Fentanyl- No
based
IV-PCA
Tramadol No

50 mg + dipyrone
2g

Fentanyl IV No

Diclofenac No
sodium 25

mg

pentazocine
15mg

loxoprofen

60mg

celecoxib

100 mg

Epidural No
anesthesia

with

fentanyl

N/A No

[4%

‘1 12 weyelny ‘)



Table 1 (Continued)

Sinha
et al.?2 2014
USA

Tsutsumi
et al.? 2014
Japan

Moon
et al.?® 2014
Korea

Lim et al.?*
2013 Korea

Vallejo
et al.?> 2012
USA

Altorjay
et al.2 2011
USA

124

64

93

150

456

Bariatric
surgery

Elective
craniotomy

Laparoscopic
gynecologic
surgery

Elective
rhinolaryngo-
logical
surgery

Ambulatory
plastic
surgery

Laparoscopic
gynecologi-
cal

surgery

Sevoflurane
or
desflurane

Propofol

Desflurane

Desflurane

Sevoflurane

Sevoflurane

Ap

80 mg +Ondan
4mg vs. pla-
cebo + Ondan
4mg
fosaprepitant
150 mg vs.
ondansetron
4mg

Ap 40 mg vs.
Palono
0.075mg

Ap
125mg+Ondan
4 mg vs. Ap

80 mg + Ondan
4mg vs. Ondan
4mg

Ap

40 mg +Ondan
4mg vs. pla-
cebo +Ondan
4mg

Caso

50 mg +Ondan
4mg vs. Pla-
cebo +Ondan
4mg

64 vs. 60

32 vs. 32

46 vs. 47

26 vs. 28 vs.

24

75 vs. 75

227 vs. 229

42 vs. 39

17 vs. 21

46 vs. 47

6 vs. 10 vs.

6

70 vs. 70

227 vs. 229

43.09+12.45 153.05+43.82N/A

Vs. Vs.

43.20+£12.70 141.97 +41.80

62 4+10 vs. 366+ 137
58 +14 vs.

403 +197
37.9+£11.1 71.5+£37.7
Vs. Vvs.
37.6+£8.0 79.24+42.2
41+12 vs. 55432 vs.
45+ 12 vs. 83+72 vs.
42412 62 +32
60.5 (31.87) 122.9+73.3
vs. 50.5 Vvs.

(19,77) 117.4+65.4
44.44+-12.19 87.7+50.39
Vs. vs.

44.8+12.44 92.1+56.96

460+ 138
vs.
513+ 166

N/A

77 £ 31 vs.
105+ 73 vs.
84+33

164.3+80.1
Vs.
153.2+70.1

N/A

Fentanyl IV
or morphine
v

Diclofenac
sodium 25
mg
pentazocine
15 mg
loxoprofen
60mg
Nefopam
20mg and
automated
IV-PCA with
fentanyl

20 pg.kg!
Ketorolac
30mg

Fentanyl,
morphine
hydromo-
rohine,
oxycodone
ketorolac,
meperidine
acetami-
nophen,
ibuprofen
N/A

No

No

No

No

Yes

sisAjeue-e1alWl pue MalASJ D1IBWAISAS B :SUlllWOoA pue easneu aAlleladolsod 1oy sistuogejue 103dadal |-utujoinaN
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Table 1 (Continued)

Leeetal.?’ 84
2012 Korea

Ganetal.?? 619
2011 USA

Habib 104
et al.?? 2011
USA

Singla 702
et al.’® 2010
USA

Diemunsch 866
et al.# 2007

USA

Ganetal.® 766
2007 USA

Gynecological Desflurane

surgery

Elective
open
abdominal
surgery

Craniotomy

Laparotomic
gynecologic
surgical
procedure
or
laparoscopic
cholecyst-
ectomy

Open
abdominal
surgery
Open
abdominal
surgery

Sevoflurane
or
desflurane
or isoflurane

Isoflurane

Sevoflurane
or
desflurane

Volatile
anesthesia

Volatile
anesthesia

Ap 42 vs. 42
80 mg +Ramo

0.3mg vs.

Ramo 0.3 mg

Placebo vs. 103 vs. 103
Rola 5 mg vs. vs. 102 vs.
Rola 20 mg vs. 103 vs. 104
Rola 70mg vs.  vs. 104
Rola 200 mg vs.

Ondan 4mg

Ap 51 vs. 53
40 mg + dexamethasone

10 mg vs. Ondan

4 mg + dexamethasone

10mg

Caso 140 vs. 140
0mg+Ondan vs. 140 vs.
4mg vs. Caso 140 vs. 142
50 mg + Ondan

4mg vs. Caso

100 mg + Ondan

4mg vs. Caso

150 mg + Ondan

4mg vs. Caso

150 mg

Ap 40mg vs. Ap 303 vs. 304
125mg vs. vs. 285
Ondan 4 mg

Ap 40mg vs. Ap 261 vs. 252
125mg vs. vs. 253
Ondan 4mg

42 vs. 42

103 vs. 103
vs. 102 vs.
103 vs. 104
vs. 104

28 vs. 30

140 vs. 140
vs. 140 vs.
140 vs. 142

273 vs. 274
vs. 257

245 vs. 238
vs. 239

43.8+8.2
vs.
43.6+£10.4

45.84+-10.1
Vs.

44.6 +10.1
Vs.
47.14+12.8
Vs
44.14-10.1
Vs.
47.44+10.9
Vs.
47.94+12.6
51+13 vs.
48 +13

39.3+£8.15
Vs.
38.1+8.24
Vs.
39.5+8.58
vs.
39.3+7.84
vs.
38.5+8.33

46 + 11 vs.
46 + 11 vs.
45+ 11

46+ 11.2 vs.

44+9.4 vs.
45+11.2

113.4+£61.6
vs.
124.1+£48.7

209 £96 vs.
198 4-82

180 (130,
223) vs. 179
(128, 213)

77.2+43.28
Vs.
77.0+£49.87
Vs.
80.5+47.92
Vs.
77.8+43.74
Vs.
79.1£51.76

N/A

N/A

145.0+62.3
vs.
158.8 £48.9

2.2+1.0vs.
2.24+1.0vs.
2.2+1.1vs
2.1+1.9vs.
2.04+0.9 vs.
2.3+£1.1

N/A

N/A

2.0+1.0vs.
1.9+1.0vs.
1.8+0.9 (h)
2.0+1.0vs.
2.0+1.0vs.
2.2+1.2 (h)

IV-PCA with
fentanyl
21 ug.h’

N/A

Fentanyl
IVoral
oxycodone
oral aceta-
minophen
N/A

N/A

N/A

Yes

No

Yes

Yes

Yes

Ap, Aprepitant; Ondan, Ondansetron; Palono, Palonosetron; Caso, Casopitant; Rola, Rolapitant; Ramo, Ramosetron; IV, intravenous; IV-PCA, Intravenous Patient-Controlled Analgesia; SD,

Standard Deviation, N/A, Not Available.
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Figure 2

fosaprepitant, ondansetron, and palonosetron were 150 mg,
4mg and 0.075mg.kg™" respectively. No major side effects
were observed in all included studies.

Primary outcome

Incidence of vomiting

Fourteen studies reported the incidence of vomiting
0-24hours after surgery,>8-10,18-21,26-30 and the data of
21 subgroups were available. The pooled Mantel-Haenszel
Odds Ratio was 0.33 (95% Cl 0.24-0.47, p< 0.00001) and

Risk of bias summary of all included studies by Review Manager Version 5 (the Cochrane Collaboration recommendations).

the heterogeneity was 75% (Supplementary Material 2).
Ten studies®>%-19.27-30 reported the incidence of vomiting
0-48 hours after surgery, and the data for 17 subgroups
were available. The pooled Mantel-Haenszel Odds Ratio
was 0.37 (95% Cl 0.25-0.53, p< 0.00001) and the hete-
rogeneity was 80% (Supplementary Material 3). Subgroup
analyses were conducted according to types and doses of
study drugs. Aprepitant 40 mg was used as an NK1 recep-
tor antagonist in four of the included 14 studies reporting
the incidence of vomiting 0-24 hours after surgery,*>2"2°
and aprepitant 80 mg was also used in four studies.'®20.21.27
The pooled Mantel-Haenszel odds ratio was 0.40 (95% ClI
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Aprepitant 40mg 5HT3 Odds Ratio QOdds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random,95%Cl Year M-H, Random, 95% CI
Gan 2007 (Ap 40mg) 25 248 63 246 32.9% 0.33(0.20, 0.54] 2007 ——
Diemunsch 2007 (Ap 40mg) 47 293 81 280 50.7% 0.47 (0.31,0.70] 2007 -
Habib 2011 7 51 18 53 87% 0.28(0.11,0.76] 2011 S
Long 2014 6 35 17 59 7.6% 0.51[0.18,1.45] 2014 ————
Total (95% Cl) 627 638 100.0% 0.40 [0.30, 0.54] L 2
Total evenis 85 180
Heterogeneity: Tau®= 0.00; Chi*= 1.92, df= 3 (P = 0.59); F= 0% 10 o oh 0 100’
Testfor overall effect: Z= 6.21 (P < 0.00001) ?avnurs Aprépitam 40mg Favours SHT3
Figure 3  Summarized Odds Ratio (OR) for the incidence of postoperative vomiting in a comparison of aprepitant 40 mg to 5-HT3

receptor antagonists over 0-24 h postoperatively.

Aprepitant 80mg 5HT3 0Odds Ratio 0dds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%Cl Year M-H, Fixed, 95% CI
Lee 2012 2 42 18 42 352% 007(0.01,031] 2012 — & ——
Long 2014 6 35 17 59 21.5%  0.51[0.18,1.45] 2014 b
Ham 2016 13 55 20 55 31.3%  0.54(0.24,1.24] 2016 —
Yoo 2018 1 4 6 41 120% 015[0.02,1.27] 2018
Total (95% Cl) 173 197 100.0%  0.32[0.19, 0.56] -
Total events 22 61

ity: Chi*= =3(P=0.08);F= [ f t y
Heterogeneity: Chi*= 6.77, df= 3 (P = 0.08); "= 56% b1 o 10 100

Test for overall effect: Z= 4.06 (P < 0.0001)

Figure 4
receptor antagonists over 0-24 h postoperatively.

Fosaprepitant SHT3

Odds Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H, Random,95%Cl Year

Favours Aprepitant80mg  Favours 5HT3

Summarized Odds Ratio (OR) for the incidence of postoperative vomiting in a comparison of aprepitant 80 mg to 5-HT3

Odds Ratio
M-H, Random, 95% CI

Tsutsumi 2014 2 32 16 32 637%
Soga 2015 0 24 4 20 181%
Kakuta 2015 0 19 5 19 182%
Total (95% Cl) 75 71 100.0%
Total events 2 25

Heterogeneity. Tau®= 0.00; Chi*= 0.00, df= 2 (P = 1.00), F= 0%
Test for overall effect. Z= 4.14 (P < 0.0001)

Figure 5
receptor antagonists over 0-24h postoperatively.

Fosaprepitant 5HT3

0.07[0.01,0.33] 2014 ———

0.07 [0.00,1.48] 2015 +———=——————
0.07[0.00,1.32) 2015 +———*———————

0.07 [0.02, 0.24]

0Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% Cl Year

s

' + n
0.01 01 10 100
Favours Fosaprepitant Favours 5SHT3

Summarized Odds Ratio (OR) for the incidence of postoperative vomiting in a comparison of fosaprepitant to 5-HT3

0Odds Ratio
M-H, Random, 95% CI

Tsutsumi 2014 2 32 16 32 63.5%
Soga 2015 0 24 5 20 183%
Kakuta 2015 0 19 5 19 182%
Total (95% CI) 75 71 100.0%
Total events 2 26

Heterogeneity. Tau®= 0.00; Chi*= 0.01, df=2 (P =1.00); F= 0%
Test for overall effect: Z= 4.22 (P < 0.0001)

Figure 6
receptor antagonists over 0-48 h postoperatively.

0.30-0.54, p< 0.00001) and 0.32 (95% CI 0.19-0.56, p<
0.00001), and the heterogeneity was 0% and 56%, respec-
tively (Figs. 3 and 4). Fosaprepitant was used in three
studies.?"'° The pooled Mantel-Haenszel odds ratio for the
incidence of vomiting 0-24 and 0-48 hours after surgery
was 0.07 (95% Cl 0.02-0.24, p< 0.0001) and 0.07 (95% CI
0.02-0.23, p< 0.0001), respectively, and the heterogeneity
was both 0% (Figs. 5 and 6). Funnel plots for Figures 3, 4, 5
and 6 are shown in Supplementary Material 4.

Incidence of PONV

Five studies reported the incidence of PONV 0-24 hours after
surgery,®-19.19.29 and the data for eight subgroups were avai-
lable. The pooled Mantel-Haenszel odds ratio was 0.82 (95%
Cl10.56-1.19, p=0.61) and the heterogeneity of this analysis
was 47% (Supplementary Material 5). Three studies reported
the incidence of PONV 0-48 hours after surgery.®~° The poo-
led Mantel-Haenszel odds ratio was 1.13 (95% CI 0.42-3.06,
p= 0.81) and the heterogeneity was 54% (Supplementary
Material 6).

0.07[0.01,0.33) 2014 ———

006[0.00,1.11] 20156 ——=———
007[0.00,132] 20156 =

0.07 [0.02, 0.23]

——

k + J
0.01 01 100

10
Favours Fosaprepitant Favours 5HT3

Summarized Odds Ratio (OR) for the incidence of postoperative vomiting in a comparison of fosaprepitant to 5-HT3

Secondary outcomes

Complete response

Thirteen studies reported the number of patients with no
vomiting and no use of rescue drugs (Complete Response
- CR) over 0-24hours postoperatively,>8-10,20,21,24-26,28-30
and eight studies reported these findings for the period
0-48 hours postoperatively.?-1920.26.28-30 The pooled Mantel-
Haenszel odds ratio was 1.35 (95% Cl 1.12-1.63, p= 0.002, I?
=55%) and 1.42 (95% Cl 1.09-1.84, p = 0.009, I> = 54%), res-
pectively. Sinha et al. demonstrated the number of patients
with CR 0-72 hours postoperatively,?? and Gan et al. also
demonstrated CR 0-72 and 0-120 hours postoperatively.?®
There were no significant differences between the NK-1 and
5-HT3 groups in both studies.

Use of rescue drugs

Twelve studies reported the use of rescue drugs 0-24 hours
postoperatively.*>810,18,19.23-27.29 Rescye drugs were meto-
clopramide or dexamethasone. The pooled Mantel-Haenszel
odds ratio was 0.90 (95% Cl 0.74-1.09, p = 0.27, > = 29%).
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Five studies also reported the use of rescue drugs 0-48 hours
postoperatively.®1020.27,2% There were no significant diffe-
rences between the groups in these studies.

Time to first vomiting episode

Nine studies reported the time-to-event analysis for
the time to first vomiting 0-24hours and 0-48 hours
postoperatively. 4810262930 Al( these studies demonstrated
that the time was significantly longer in the NK-1 group than
in the 5-HT3 group.

Adverse effects

Of the included 18 studies, twelve studies reported adverse
effects related to the study drugs.*>18-21,242527-30 There
were no significant differences between the NK-1 and 5-
HT3 groups in all studies. The common adverse effects
were headache, dizziness, and sedation. However, no stu-
dies reported any serious events related to the study drugs
(Supplementary Material 7).

Discussion

The findings of this systematic review and meta-analysis sug-
gest that NK-1 receptor antagonists, alone or in combination
with other drugs, are superior to 5-HT3 receptor antagonists
in preventing vomiting 0-24 and 0-48 hours postoperatively.
Although no significant intergroup differences were obser-
ved in PONV during both periods, the percentage of patients
with CR 0-24hours postoperatively was higher in the NK-1
group, and the time to first vomiting was significantly longer
in the NK-1 group. These results suggest that NK-1 recep-
tor antagonists were superior in preventing postoperative
vomiting.

The NK-1 receptor antagonists included in this meta-
analysis are aprepitant, fosaprepitant, rolapitant and
casopitant. Rolapitant and casopitant were assessed in only
one study each; therefore, subgroup analyses were con-
ducted in the aprepitant or fosaprepitant groups. During
both 0-24 and 0-48 hours postoperative periods, aprepi-
tant tends to show superior efficacy for preventing vomiting
in comparison with 5-HT3 receptor antagonists. Moreover, in
a subgroup analysis comparing aprepitant 40 mg or 80 mg to
5-HT3 receptor antagonists, aprepitant shows significantly
stronger effects on postoperative vomiting, although with
mild to moderate heterogeneity. Aprepitant has a longer
half-life than ondansetron, which may ensure better effects
in preventing postoperative vomiting and a longer time to
first vomiting. These results are consistent with the findings
of some previous meta-analyses, which reported the superi-
ority of NK-1 receptor antagonists, especially aprepitant, to
PONV. "2~ Although we could not conduct separate analyses
based on the dose of aprepitant 0-48 hours postoperatively
because of insufficient data, it may be more beneficial to
investigate the dose-dependency of the efficacy of aprepi-
tant over longer postoperative periods. Further studies are
needed to establish the efficacy of aprepitant.

This meta-analysis included studies in which fosaprepi-
tant was used as a study drug, and this is one of the novel
points of the study. Fosaprepitant, a prodrug of aprepitant,
is a highly selective NK-1 receptor antagonist and has a lon-
ger half-life time.” Both aprepitant and fosaprepitant are

considered to be effective for chemotherapy-induced nau-
sea and vomiting (CINV),3" and their use has been approved
for the prevention CINV by the US Food and Drug Administra-
tion (FDA). The use of aprepitant for the prevention of PONV
has also been approved by the FDA, but fosaprepitant has not
yet gained this approval. There are not so many randomized
controlled trials that have compared the efficacy of fosa-
prepitant and other antiemetics to PONV, and no systematic
review and meta-analysis for PONV has been conducted with
fosaprepitant. In the above-mentioned databases, three stu-
dies met the eligibility criteria of this analysis, and subgroup
analysis comparing fosaprepitant to 5-HT3 was conducted. In
these three studies, ondansetron was used as a 5-HT3 recep-
tor antagonist. Fosaprepitant showed significantly superior
effects against 0-24 and 0-48 hours postoperative vomi-
ting with low heterogeneity, and the time to first vomiting
was longer than that with ondansetron. No serious adverse
effects of fosaprepitant were reported in the included three
studies. This suggests that fosaprepitant shows efficacy in
preventing postoperative vomiting similar to aprepitant.
Although higher cost is one of the disadvantages of fosa-
prepitant, it may be an alternative to aprepitant in cases
where intravenous administration, not oral intake, is more
helpful.

The 5-HT3 receptor antagonist used the most in the
included studies was ondansetron. Ramosetron was used
in one study and palonosetron was used in two studies.
In a subgroup analysis of aprepitant 80 mg compared to
5-HT3 receptor antagonists, ramosetron and palonosetron
were included as the study drugs. The heterogeneity of this
analysis was slightly high (56%) because the 5-HT3 receptor
antagonists are different in the four included studies.

There are several limitations in this meta-analysis. First,
we did not consider the risk factors for PONV. Apfel et al.
suggested that female gender, opioid use, non-smoker, and
motion sickness are the factors influencing the incidence
of PONV.? In this meta-analysis, both females and males
are included, and epidural anesthesia and IV-PCA with fen-
tanyl were used postoperatively for the management of
analgesia in three studies. In addition, the included stu-
dies also covered different types of surgeries. These factors
may have been responsible for heterogeneity. Second, this
meta-analysis included some studies in which NK-1 recep-
tor antagonists or 5-HT3 receptor antagonists were not used
alone but in combination with other antiemetics. Dexa-
methasone and/or droperidol are used in both NK-1 groups
and 5-HT3 groups in three studies. These drugs are often
used as antiemetics, and their use may influence the inci-
dence of PONV. Therefore, it may be better to exclude these
three studies to evaluate the efficacy of NK-1 receptor anta-
gonists or 5-HT3 receptor antagonists alone in PONV. Third,
we focused on comparing of the efficacy of NK-1 receptor
antagonists and 5-HT3 receptor antagonists, but there were
only three randomized controlled trials of PONV including
fosaprepitant and 5-HT3 receptor antagonists. In a subgroup
analysis of the fosaprepitant and 5-HT3 groups, the total
number of the included patients was 75 and 71, respecti-
vely. This number may be small for evaluating the efficacy
of fosaprepitant, so more studies are needed for high-quality
meta-analyses. Fourth, we did not contact trial authors for
any missing data or outcome data and the assessment of
risk of bias of included studies was insufficient. This would
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be the most important limitation to evaluate the results of
the present study.

Conclusions

This study demonstrated that NK-1 receptor antago-
nists, especially aprepitant and fosaprepitant, were more
effective than 5-HT3 receptor antagonists for preventing
postoperative vomiting and delaying the time to first vomi-
ting. However, more data are needed for higher-quality
meta-analyses with little heterogeneity.
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