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Abstract

Background: Consensus guidelines recommend the use of multiple antiemetics as
prophylaxis in patients at high risk of postoperative nausea and vomiting (PONV),
but the evidence regarding combining acupuncture and antiemetics as a multimodal
approach was of very low quality.

Obijective: This study aimed to assess the effect of combinations of acupuncture with
ondansetron versus ondansetron alone for PONV prophylaxis in women at a high risk.
Methods: This parallel, randomised controlled trial was conducted in a tertiary hos-
pital in China. Patients who had three or four PONV risk factors on the Apfel
simplified risk score, undergoing elective laparoscopic gynaecological surgery for
benign pathology, were recruited. Patients in the combination group received two
sessions of acupuncture treatment and 8 mg intravenous ondansetron, whereas those
in the ondansetron group received ondansetron alone. The primary outcome was the
incidence of PONV within 24 h postoperatively. Secondary outcomes included the
incidence of postoperative nausea, postoperative vomiting, adverse events etc.
Results: Between January and July 2021, a total of 212 women were recruited, 91
patients in the combination group and 93 patients in the ondansetron group were
included in the modified intention-to-treat analysis. In the first 24 h postoperatively,
44.0% of the patients in the combination group and 60.2% of the patients in the
ondansetron group experienced nausea, vomiting, or both (difference, —16.3% [95%
Cl, —=30.5 to —2.0]; risk ratio, 0.73 [95% CI, 0.55-0.97]; p = 0.03). However, the
results of the secondary outcomes showed that compared to ondansetron alone,
acupuncture together with ondansetron was only effective in reducing nausea but
did not have a significant impact on vomiting. The incidence of adverse events was

similar between the groups.
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INTRODUCTION

Postoperative nausea and vomiting (PONV) is a common and un-
pleasant adverse event following surgery and anaesthesia. Without
effective prophylaxis, PONV affects approximately 30% of general
surgical patients. PONV can contribute to surgical wound complica-
tions, dehydration, aspiration of gastric contents, and is also associ-
ated with delayed hospital discharge time and increased healthcare
costs.2™ Risk factors such as female gender, postoperative opioid use,
and laparoscopy can result in an increased incidence of PONV in high-
risk patients, with a PONV rate of up to 80%.25¢ Existing treatment
involves prophylactic and symptomatic administration of antiemetic
drugs, such as metoclopramide, ondansetron, and aprepitant;” for
high-risk patients, multimodal antiemetic therapies have been pro-
posed in recent consensus guidelines for the management of PONV.”
However, even with multimodal antiemetic prophylaxis, the incidence
of PONV remains as high as 60%-70% in these patients.®?

Due to the limited effect of antiemetics, interest has emerged in
nonpharmacological therapies for their potential value and minimal
adverse effects in preventing PONV.2°-12 Acupuncture and its related
techniques such as electro-acupuncture, acupressure, and trans-
cutaneous electrical stimulation have been demonstrated to be
effective for the prevention and treatment of PONV.*3-1¢ A Cochrane
review reported that Neiguan (PCé) stimulation could reduce the
incidence of PONV and the need for rescue antiemetics when
compared with sham treatment.l” However, most previous studies
enrolled a general population, few data are available on the effec-
tiveness of acupuncture in high-risk patients. Moreover, the evidence
regarding combining acupoint stimulation and antiemetics as a
multimodal approach for preventing PONV is inconclusive due to
study limitations.”*” Therefore, we designed a randomised controlled
trial to investigate the effectiveness of acupuncture in combination
with ondansetron as a multimodal prophylaxis approach for PONV.
We focused on high-risk patients who may benefit most from such an

intervention.

MATERIALS AND METHODS

This trial was a prospective, randomised controlled single-centre

study comparing the prophylactic effects of acupuncture-
ondansetron combination on a single dose of ondansetron in pa-

tients at high risk of PONV. The study was reviewed and approved by

Conclusion: Acupuncture combined with ondansetron as a multimodal prophylaxis
approach is more effective than ondansetron alone in preventing postoperative
nausea in high-risk patients.

5-HT3 receptor antagonists, acupuncture, CAM, complementary and alternative medicine,
multimodal prophylaxis, ondansetron, PONV, postoperative nausea and vomiting, surgery

Key summary

Summarise the established knowledge on this subject

e Prevention of postoperative nausea and vomiting
(PONV) remains challenging in high-risk patients.

o New multimodal antiemetic therapies are needed for the
prophylaxis of PONV.

e Acupuncture has proven efficacy in the prevention of
PONV.

e The added value of acupuncture based on the antiemetic
effect of drugs is unclear.

What are the significant and/or new findings of this study?

e The combination of acupuncture and ondansetron
further reduced the incidence of postoperative nausea in
high-risk patients.

e The antiemetic effect of acupuncture was more pro-
nounced in the early postsurgical phase.

e This multimodal approach had a good safety profile.

the institutional review boards of Beijing University of Chinese
Medicine (2020BZYLL0602) and the coordinating hospital (2020-KY-
055-01) (See Supplement S1). The study was conducted in compli-
ance with the Declaration of Helsinki and registered in the Chinese
Clinical Trial Registry (ChiCTR2100042486). Written informed con-

sent was obtained from all participants.

Setting and study population

The study was conducted at Beijing Obstetrics and Gynaecology
Hospital. Eligible patients were women who were scheduled to un-
dergo gynaecological surgery under total intravenous anaesthesia
(TIVA), aged 18-65 years, American Society of Anaesthesiologists
(ASA) physical status class | or Il, expected use of postoperative
opioids for analgesia, had three or all four of the Apfel risk factors for
PONYV (female gender, non-smoking status, history of PONV and/or
motion sickness, and use of postoperative opioids), anticipated sur-
gical duration (from induction of anaesthesia to surgical wound

closure) >1 h.



566 |

UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

Exclusion criteria were as follows: pregnancy, lactation or having
menses; smoking; undergoing surgery for malignant pathology;
nausea, vomiting, or both within 24 h before surgery; use of anti-
emetics, opioids, or glucocorticoids within 24 h before surgery; al-
lergy to ondansetron or metoclopramide; eczema or infection over
the acupoint skin area; severe renal or liver malfunction, central
nervous system injury, vertebrobasilar artery insufficiency, vestibular
disease, coagulation disorder or other kinds of hemopathy; partici-
pated in other studies within 3 months.

Study treatment

Patients allocated to receive acupuncture in combination with
ondansetron (combination group) were given two sessions of
acupuncture (30-60 min before surgery in the ward and immediately
after awakening from anaesthesia in the Post-anaesthesia Care Unit
[PACU]), and 8 mg intravenous ondansetron (0-30 min before wound
closure). Patients in the control group (ondansetron group) received

ondansetron only.

Acupuncture treatment

Acupuncture treatment was administrated at bilateral Neiguan
(PC6), Hegu (LI4), Zusanli (ST36) and Sanyinjiao (SP6). Participants
were in the supine position, following skin disinfection, Hwato brand
disposable needles (size 0.25 x 40 or 0.25 x 25 mm, Suzhou Medical
Appliance) were inserted into the acupoints slowly and vertically. The
detailed location of acupoints and insertion depth of needles are
shown in the Supplement S2. After degi (sensation of aching, sore-
ness, heaviness, swelling, or numbness at acupoints) was attained,
manipulation including twisting, lifting and thrusting on the needles
was performed at each acupoint for 30 s. Afterwards, the needles
were retained for 30 min. The acupuncture intervention protocol was
based on a previous literature review'® and expert consensus.'? All
acupuncture treatments were performed by certified acupuncturists
who had at least 3 years of clinical experience.

Anaesthesia and perioperative management

All participants received TIVA and endotracheal intubation. After
overnight fasting, patients were wheeled into the operating room,
monitoring procedures including non-invasive blood pressure, ECG,
pulse oximetry and heart rate were performed, the bispectral index
(BIS) monitors were placed. Following the insertion of the intrave-
nous line, a crystalloid solution was started. Anaesthesia was induced
with remifentanil, propofol, midazolam and/or etomidate, and main-
tained with propofol and remifentanil. After confirming the loss of
consciousness, intravenous cisatracurium was used for muscle
relaxation. Afterwards, Endotracheal intubation was performed, and

a ventilator was connected to control breathing. All patients received

8 mg ondansetron (Qilu Pharmaceutical, Shandong, China) 0-30 min
before surgical wound closure for PONV prophylaxis.

After surgery, the patients were transported to the PACU, and
were extubated after the restoration of normal respiratory function.
Following extubation, patients in the combination group received one
session of acupuncture. The patients were monitored in the PACU,
and were sent back to the ward when their vital signs were stable
and the Steward wake-up score >4. Postoperative pain was managed
by sufentanil and was administered via patient controlled intrave-
nous analgesia (PCIA). The PCIA pump was filled with 100 pg
sufentanil diluted in 100 mL of 0.9% saline, with a loading dose of
0 mL, background dose of 2 mL/h, a single dose of 0.5 mL/h, lockout
interval 10 min, and use time of 24 h. The amount of sufentanil used
was recorded at 6, 24 h postoperatively. For antiemetic rescue
therapy, 10 mg intravenous metoclopramide was administered to
patients who reported unbearable postoperative nausea or vomiting.
Participants were encouraged to restrain from using other medica-
tions for the management of PONV and postoperative pain
throughout the trial, and details were recorded on the concomitant

medication form if used.

RANDOMISATION AND MASKING

Eligible participants were randomly assigned to 2 groups with 1:1 ratio
using permuted block randomisation (block size of 4). The random-
isation sequence was generated by an independent statistician with
SAS, version 9.4 (SAS Institute, Cary, North Carolina, USA), procedure
PROC PLAN. The allocation was concealed in identical sequentially
numbered, sealed opaque envelopes. After obtaining informed con-
sent from each patient, the envelope was opened in numerical order
by a study coordinator not involved in the outcome assessments or
treatment. Baseline and follow-up assessments were performed by
blinded outcome assessors who had received specialised training.
Considering the convenience and time schedule of PONV information
collection, the incidence of PONV was recorded by nurses who
received specialised training. Communication between assessors and
patients was restricted to a minimum to avoid potential bias. The
acupuncturists, clinical trial coordinator and patients knew the
treatment allocation, while the anaesthetists, clinical staff involved in

perioperative care, outcome assessors and statisticians were blinded.

Assessments and outcomes

The primary outcome was the incidence of PONV within 24 h post-
operatively.?° The secondary outcomes were as follows: the inci-
dence of postoperative nausea (PON), postoperative vomiting (POV)
and PONV; severity of nausea and pain; the number of episodes of
vomiting or retching (with an interval of 5 minutes defining separate

episodes)??; participants' satisfaction with PONV management;
average amount of postoperative sufentanil administered; mean time

to first postoperative exhaust.
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The data of incidence of PON, POV, PONYV, the severity of
nausea and pain, the number of episodes of vomiting or retching
were collected at 6, 24, and 48 h after the end of surgery; satisfaction
on PONV management was assessed at 24 and 48 h after surgery;
and the average number of analgesics administered was recorded at
6 and 24 h postoperatively. Nausea was defined as a subjectively
uncomfortable sensation in the upper stomach with an involuntary
urge to vomit. Vomiting and retching were defined as the powerful
sustained contraction of abdominal muscles with or without the
expulsion of gastric content, respectively.?? Severity of PON as well
as pain were measured using visual analogue scales (VAS), which
0 indicated no symptoms and 10 the worst imaginable symptoms;
satisfaction on PONV management was also rated by VAS (0 = very
dissatisfied to 10 = most satisfied imaginable). A preplanned sub-
group analysis according to the history of acupuncture, history of
PONYV and/or motion sickness, comorbidity, age, and Apfel score was
performed for the primary outcome. Post-hoc, we also analysed a
number of new patients with the onset of PONV in different follow-
up time periods.

Surgery- and anaesthesia-related profiles such as the duration of
anaesthesia and surgery, extubation time after surgery, and duration
of stay in the PACU were also documented. Adverse events (AEs)
were collected and categorised by anaesthetists and acupuncturists
as treatment-related or non-treatment-related. All AEs were

managed by related clinical specialists.

STATISTICAL ANALYSIS

Based on a previous study, the incidence of PONV within 24 h in
high-risk patients was 65% in the ondansetron group and expected to
be 45% when combined with acupuncture.’ It was calculated that a
sample size of 94 participants per group would provide 80% power to
detect a between-group difference of 20%, with a two-sided signifi-
cance level of 5%. To accommodate a dropout rate of 10%, the
sample size was increased to 105 per group and 210 participants in
total were needed.

All analyses were based on the modified intention-to-treat
(mITT) population of all randomly assigned patients with no major
protocol violations, that is, duration of operation less than 1 h, did not
receive allocated intervention, or were converted to other types of
surgery or anaesthesia. The primary outcome was described as
treatment effects with risk ratios and numbers needed to treat (NNT)
and assessed by the Chi-square test. A sensitivity analysis based on
the population excluding the operation cancelation patients was
conducted to validate the robustness of the primary outcome. For
comparisons of secondary outcomes, the incidence of PON, the
incidence of POV, the number of episodes of vomiting or retching,
and satisfaction on PONV management were analysed by Chi-Square
tests; the severity of PON and postoperative pain was assessed using
t tests. Average amount of analgesics administered, mean time to first
postoperative exhaust, and average amount of rescue antiemetic

drugs used were analysed by Wilcoxon rank sum tests. Predefined

subgroup analyses were conducted using a logistic regression model
including the interaction of group and subgroup factors to examine
the incidence of PONV within 24 h postoperatively for history of
acupuncture, history of PONV and/or motion sickness, had comor-
bidity or not, age, and Apfel score. Considering that all patients'
primary outcomes were collected, no missing data was imputed. Two-
sided p < 0.05 was considered to be statistically significant, statistical
analyses were performed with SAS, version 9.4.

Role of the funding source

The study sponsor played no role in the study design, data collection,
data analysis, or writing of the report. All authors had full access to the
data of the study and approved the final manuscript for submission.

RESULTS
Baseline characteristics

334 women screened for eligibility between January and July 2021, of
whom 122 did not meet the criteria (65 were ineligible, 57 declined to
participate), and 212 were randomly allocated to receive intravenous
ondansetron or in combination with acupuncture (Figure 1). Among
the randomised participants, 28 were excluded from the mITT analysis
set (18 duration of surgery less than 1 h, 2 converted to inhalation-
intravenous combined anaesthesia, 4 cancelled surgery, 2 did not
receive ondansetron, 2 withdrew from study with no follow-up data).
Thus, data from 184 participants (91 in the combination group, 93 in
the ondansetron group) were analysed and presented in this article.
Baseline demographic characteristics as well as surgery- and
anaesthesia-related details were similarly distributed across both
treatment groups (Table 1). The mean age of the included partici-
pants was 42.7 years (SD, 11.2), 62 (33.7%) participants had prior
exposure to acupuncture, 47 (25.5%) had comorbidities. All partici-
pants underwent laparoscopic gynaecological surgery (mean duration
88.7 min) and received 8 mg intravenous ondansetron before wound

closure.

Treatment outcomes

There was a significant between-group difference for the primary
outcome; the incidence of PONV within 24 h after surgery was 44.0%
in the combination group and 60.2% in the ondansetron group (dif-
ference, —16.3% [Cl, —30.5 to —2.0]; risk ratio, 0.73 [CI, 0.55-0.97];
p = 0.03) (Table 2). This means that 6.2 (Cl, 3.3-49.8) patients would
need to be given combination treatment to avoid one patient expe-
riencing PONV in the first 24 h. The results of the sensitive analyses
were consistent (Table 1). If we split postoperative nausea and
vomiting, the incidence of nausea (combination group vs. ondanse-
tron group: 44.0% vs. 60.2%; difference, —16.3% [Cl, —30.5 to —2.0];
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[ Enrollment ]

Assessed for eligibility (n=334)

Excluded (n=122)
« Not meeting inclusion criteria (n=65)

Do not use postoperative opioids (n=34)
Age>65yor<18y (n=7)
Taking glucocorticoids (n=1)
Smoking (n=3)
Participating in another trial (n=2)
Undergoing surgery for malignant tumors (n=3)
Other types of surgery (n=7)
Surgery cancelled (n=8)
« Declined to participate (n=57)

Randomised (n=212)

)

Allocation

A

—

Allocated to acupuncture group (n=106)

« Received allocated intervention (n=104)

« Did not receive allocated intervention (n=2)
Cancelled surgery (n=1)
Did not receive ondansetron (n=1)

Allocated to control group (n=106)
*Received allocated intervention (n=102)
« Did not receive allocated intervention (n=4)
Cancelled surgery (n=3)
Did not receive ondansetron (n=1)

[ Follow-Up
L

] !
J

Withdrew from study (unbearable pain) (n=1) |

| Withdrew from study (reason unknown) (n=1)

[ Analysis ] v
& J

Analysed (n=91)

* Excluded from analysis (n=12)
Duration of surgery < 1 hour (n=11)
Converted to inhalation-intravenous combined
anaesthesia (n=1)

FIGURE 1 The flow chart.

risk ratio, 0.73 [CI, 0.55-0.97]; p = 0.03) but not vomiting (combi-
nation group vs. ondansetron group: 27.5% vs. 23.7%; difference,
3.82 [Cl, —8.78-16.41]; risk ratio, 1.16 [CI, 0.71-1.90]; p = 0.67) was
lower in the combination group.

In different follow-up time periods, no significant differences in
the incidence of PON, POV, or PONV were detected between the
two groups (0-6, 6-24, and 24-48 h) (Table 2). A between group
difference of —13.2% (Cl, —27.4-1.0, p = 0.07) was observed in the
incidence of PONV and PON 6 h after surgery, but was insignificant.
Similarly, the number of new patients with the onset of PONV in
different follow-up time periods was lower in the combination group,
but the difference was not significant either (Table 2). The credibility
and expectancy of participants, the number of episodes of vomiting,
mean dosage of analgesics used, mean time to first exhaustion after
surgery, and usage of rescue antiemetics were similar between the

groups. No differences were found in the visual analogue scales with

Analysed (n=93)

* Excluded from analysis (n=8)
Duration of surgery < 1 hour (n=7)
Converted to inhalation-intravenous combined
anaesthesia (n=1)

respect to the severity of PON, severity of postoperative pain, and
satisfaction on PONV management between the two groups
throughout the study period (Table 2). There was no evidence that
the incidence of PONV within 24 h in the combination group differed
in subgroup analyses (Figure 2).

A total of 16 AEs were reported, no significant between-group
difference was observed. Acupuncture-related AEs were reported
in one patient (pain at acupoint after treatment) but were mild and

self-limiting. No serious AEs occurred in either group (Table 3).

DISCUSSION

This randomised, controlled clinical trial demonstrated that the
combination of acupuncture with ondansetron is more effective than

the latter alone in reducing the incidence of PONV in highly
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TABLE 1 Baseline characteristics of participants in the modified intention-to-treat (mITT) analysis.
Combination group Ondansetron group Total
(n = 91) (n = 93) (n = 184)
Age (years): n (%)
<50 61 (67-0) 68 (73-1) 129 (70-1)
50-65 30 (33:0) 25 (26-9) 55 (29-9)
Mean (SD) 41.9 (12-4) 43-6 (9-9) 42.7 (11-2)
Range (180, 64-0) (23-0, 64-0) (18:0, 64-0)
Race: n (%)

Han 89 (97-8) 84 (90-3) 173 (94-0)
Others 2 (2-2) 9 (9:7) 11 (6:0)
Education years: Mean (SD) 14-5 (3-3) 14-2 (3-6) 14-4 (3-5)
BMI: Mean (SD) 23:6 (3:9) 236 (3-7) 23:6 (3-8)

History of acupuncture: n (%)
Yes 35 (38-5) 27 (29-0) 62 (33-7)
No 56 (61-5) 66 (71-0) 122 (66-3)
Comorbidity: n (%)
Yes 26 (28-6) 21 (22-6) 47 (25-5)
No 65 (71-4) 72 (77-4) 137 (74-5)
History of PONV and/or motion sickness: n (%)
Yes 54 (59-3) 52 (55-9) 106 (57-6)
No 37 (40-7) 41 (44-1) 78 (42-4)
ASA grade: n (%)
Pl normal healthy patient 7 (7-7) 8 (8:6) 15 (8-2)
P2 mild systemic disease 84 (92-3) 85 (91-4) 169 (91-8)
Apfel risk score: n (%)
3 38 (41-8) 41 (44-1) 79 (42-9)
4 53 (58-2) 52 (55-9) 105 (57-1)
CEQ score, mean (SD)
Credibility 0-16 (2:29) —0:06 (2:73)
Expectancy 0-24 (2-39) —0-02 (2-95)
Surgical site: n (%)
Ovary 17 (18-7) 18 (19-4) 35 (19-0)
Oviduct 1(12) 0 (0-0) 1(0-5)
Uterus 9(9:9) 13 (14-0) 22 (12:0)
Ovary and oviduct 14 (15-4) 12 (12-9) 26 (14-1)
Ovary and uterus 9 (9-9) 9 (9-7) 18 (9-7)
Oviduct and uterus 10 (11-0) 22 (23-7) 32 (17-3)
Ovary, oviduct and uterus 31 (34-1) 19 (20-4) 50 (27-2)
Surgery time (min): n (%)
60-120 76 (83-5) 84 (90-3) 160 (87-0)
>120 15 (16-5) 9(9:7) 24 (13:0)
Mean (SD) 91-0 (31-2) 86-3 (23-9) 88-7 (27-8)
Range (60-0, 205-0) (60-0, 160-0) (60-0, 184-0)

(Continues)
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TABLE 1 (Continued)

Combination group Ondansetron group Total

(n = 91) (n = 93) (n = 184)
Extubation time (min): Mean (SD) 19-2 (13-8) 19-5 (11.0) 19-4 (12-4)
Duration of PACU stay (min): Mean (SD) 57-3 (17-2) 44.0 (12-3) 50:6 (16-3)

Abbreviations: ASA, American Society of Anaesthesiologists; CEQ, credibility expectancy questionnaire.

TABLE 2 Primary and secondary outcomes.

Combination Ondansetron
group group Risk ratio Difference in risk (%)
(n =91) (n = 93) (95% CI) or means (95% Cl) p value
Primary outcome: n (%)
Incidence of PONV from O to 24 h 40 (44-0) 56 (60-2) 0-73 (0-55, 0-97) -16-3 (-30-5, —2:0) 0-03
Incidence of PONV from O to 24 h? 46 (44-2) 60 (58-3) 0-76 (0-58, 0-99) -14-0 (-27-5, —-0-5) 0-04
Secondary outcomes: n (%)
Incidence of PONV
0-6 h 33 (36-3) 46 (49-5) 0-73 (0-52, 1.03) -13-2 (-27-4, 1.0) 0-07
6-24 h 35 (38:5) 38 (40-9) 0-94 (0-66, 1-34) -2:4 (-16-5, 11.7) 0-74
24-48 h 12 (13-2) 20 (21-5) 0-61 (0-32, 1-18) -8-3 (-19-2, 2:6) 0-14
Onset of PONV
0-6 h 33 (36-3) 46 (49-5) 0-73 (0-52, 1.03) -13-2 (-27-4, 1.0) 0-07
6-24 h 7 (12-1) 10 (21-3) 0-57 (0-23, 1-38) —9-2 (-23:6, 5-2) 0-20
24-48 h 5(9-8) 3(8-1) 1-21 (0-31, 4-75) -1-7 (-13-7, 10-3) 1-00
Incidence of nausea
0-24 h 40 (44-0) 56 (60-2) 0-73 (0-55, 0-97) -16-3 (-30-5, —=2-0) 0-03
0-6h 33 (36-3) 46 (49-5) 0-73 (0-52, 1-03) -13:2 (-27-4, 1-0) 0-07
6-24 h 33 (36-3) 37 (39-8) 0-91 (0-63, 1-32) -3-5 (-17-5, 10-5) 0-74
24-48 h 12 (13-2) 19 (20-4) 0-65 (0-33, 1-25) -7-2 (-18-0, 3-5) 0-14
Incidence of vomiting
0-24 h 25 (27-5) 22 (23-7) 1.16 (0-71, 1-90) 3-82 (-8-78, 16-41) 0-55
0-6 h 15 (16-5) 14 (15-1) 1-10 (0-56, 2-14) 1-43 (-9-10, 11-96) 0-79
6-24 h 22 (24-2) 16 (17-2) 1.41 (0-79, 2-:50) 7-0 (—4-7, 18-6) 0-24
24-48 h 3(3:3) 2 (2-2) 1.53 (0-26, 8-:96) 1-2 (-3:6, 5:9) 0-68
Severity of nausea, VAS: Mean (SD)®
0-6 h 5-64 (2-96) 5-43 (3-14) 0-2 (-1-2, 1-6) 0-77
6-24 h 609 (3-18) 5-00 (3-12) 1.1 (-0-4, 2-6) 0-15
24-48 h 4-67 (2:90) 3:68 (2:67) 1.0 (-1-1, 3-1) 0-34
Number of episodes of vomiting: M (P25, P75)¢
0-6 h 1.0 (1.0, 1-0) 1.0 (10, 1-0) 0-30
6-24 h 2:0 (1-0, 3-0) 1.5 (1.0, 2:0) 0-32
24-48 h 1.0 (1.0, 2-0) 1.5 (1.0, 2-0) >0-99
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TABLE 2 (Continued)
Combination Ondansetron
group group Risk ratio Difference in risk (%)
(n =91) (n = 93) (95% CI) or means (95% Cl) p value
Severity of pain, VAS: Mean (SD)
0-6 h 5-2 (2:6) 5-1(2-5) 0-01 (-0-7, 0-8) 0-97
6-24 h 4.1 (2-4) 3:9 (2:6) 0-2 (-0-6, 0-9) 0-64
24-48 h 32 (2-2) 3-1 (2-5) 0-1 (-0-6, 0-8) 0-75
Use of postoperative opioids, ug: M (P25, P75)
0-6 h 12-0 (12:0, 13-0) 12-0 (11-0, 13-0) 0-91
6-24 h 36:0 (29-0, 36-0) 36:0 (30-5, 36-0) 0-47
Use of rescue medicine: n (%)
0-6 h 3(3:3) 5 (5-4) 0-61 (0-15, 2-49) —2-08 (-7-95, 3-79) 0-49
6-24 h 10 (11.-0) 5 (5-38) 0-46 (0-15, 1-40) 5:6 (-2-3, 13-5) 0-16
24-48 h 0 (0-0) 1 (1-08) 1.01 (0-99, 1-03) -1-2 (-3-2, 1-0) >0-99
Time to first exhaust, min: M (P25, P75) 1385:0 (1157-3, 1724-3) 13870 (1082-5, 1704-0) 0-77
Patient satisfaction score: M (P25, P75)
0-24 h 10-0 (7-0, 10-0) 9-0 (7-0, 10-0) 0-22
24-48 h 10-0 (8-0, 10-0) 10-0 (8-0, 10-0) 0-84

2Sensitivity analysis.
®In patients who had nausea.
“Average episode for each patient who had vomiting.

susceptible patients. Specifically, compared with ondansetron alone,
acupuncture combined with ondansetron was more effective in
preventing postoperative nausea, but not postoperative vomiting.
Our study also showed that this combination is a safe modality which
did not increase the risk of adverse events.

The latest consensus guideline suggested that multimodal pre-
vention strategies should be implemented in routine clinical practice
to avoid inadequate prophylaxis in moderate- to high-risk patients.
However, new preventive modalities that differ from those currently
in use are needed since the risk of PONV remains high in surgical
patients with three or four risk factors.®?® The evidence on the
combination of antiemetic drugs for PONV prevention is robust, but
the fear of possible drug-related adverse effects, such as hypoten-
sion, extrapyramidal effects, and prolongation of the QT interval,
might be part of the reasons why many patients do not receive suf-
ficient PONV prophylaxis.?*~2” Acupuncture as a nonpharmacological
approach has been proven to be effective in preventing PONV.”:17:28
Some studies also showed that acupoint stimulation or acupoint in-
jection in combination with antiemetic drugs could lead to a further
reduction in PONV incidence,??"3! but the quality of evidence re-
mains very low according to the latest Cochrane review and
consensus guidelines. Besides, few acupuncture studies have focused
on high risk patients, and to the best of our knowledge, no study to
date has investigated the combination of acupuncture and antiemetic
drugs as a multimodal prevention strategy in patients at high-risk of
PONV.

In our study, we identified and enrolled patients at high-risk of
PONV using the Apfel simplified risk score, and a 16.3% absolute risk
reduction (relative risk reduction: 26.9%, NNT: 6.2) of PONV rate
was observed in the combination group 24 h postoperatively. For
patients with different baseline risks for PONV, acupuncture com-
bined with ondansetron delivered a further relative risk reduction of
17.8% in patients with three Apfel risk factors and 32.7% in those
with four within 24 h after surgery when compared with ondansetron
alone. These results were in agreement with previous studies that
one preventative modality could reduce the incidence of PONV by
about 20-26% and confirmed that acupuncture was as effective as
well-established antiemetics.””? Notably, the results of subgroup
analysis showed that in patients with four risk factors, the relative
risk reduction was as high as 32.7%, suggesting that acupuncture is
more effective in patients with higher risks. However, since few
studies have investigated the effect of acupuncture in high-risk pa-
tients or compared the effect among patients at different risks, this
finding needs to be validated in future trials. In a previous meta-
analysis, Som et al. found that dexamethasone combined with a 5-
Hydroxytryptamine type 3 (5-HT3) receptor antagonist had a bet-
ter effect in PONV preventing than the 5-HT3 antagonist alone, with
the number needed to treat at 6.6 in 24 h postoperatively.>® Our
result also showed that the acupuncture-ondansetron combination
had a similar effect (NNT = 6.2), supporting previous research that
acupuncture combined with antiemetic had a prophylactic effect

similar to the combination of different antiemetic drugs.*°® As with
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Subgroup Combination group Ondansetron group Odds ratio (95%CI) p value
Age (years)
<50 29/61(47.5%) 40/68(58.8%) j-— 1.58(0.79-3.16) 0.32
>50 11/30(36.7%) 16/25(64.0%) ——> 3.07(1.02-9.26)
History of acupuncture
Yes 17/35(48.6%) 17/27(63.0%) 11— 1.80(0.65-5.01) 0.83
No 23/56(41.1%) 39/66(59.1%) Hl— 2.07(1.00-4.27)
History of PONV
Yes 24/54(44 4%) 35/52(67.3%) —— 2.57(1.17-5.67) 0.30
No 16/37(43.3%) 21/41(51.2%) - 1.38(0.56-3.37)
Apfel*
3 16/38(42.1%) 21/41(51.2%) - 1.44(0.59-3.51) 0.37
4 24/53(45.3%) 35/52(67.3%) i 2.49(1.13-5.50)
Comorbidity
Yes 11/26(42.3%) 15/21(71.4%) — = 3.41(1.00-11.61) 030
No 29/65(44.6%) 41/72(56.9%) Hl— 1.64(0.84-3.23)

FIGURE 2 Forest plot of subgroup analysis. Predefined subgroup analyses were conducted using a logistic regression model including the
interaction of group and subgroup actors to examine incidence or PONV within 24 h postoperative for history of acupuncture, history of
PONV and/or motion sickness, had comorbidity or not, age, and Apfel score. PONV, postoperative nausea and vomiting. *Higher score

indicates higher baseline risk of PONV.

TABLE 3 Adverse events in the two groups, n (%).

Combination Ondansetron

group group
(n =91) (n = 93) p value
Pain at acupoints after 1(1-1) 0 (0-0) 0-50
treatment
Abdominal pain 3 (3:3) 2(2:2) 0-68
Stomach ache 1(1-1) 0 (0-0) 0-50
Skin rash 2 (2-2) 4 (4-3) 0-68
Sharp pain at surgical wound 0 (0-0) 2 (2-2) 0-50
Periodic low heat 1(1-1) 0 (0-0) 0-50
Total 8 (8-8) 8 (8-6) >0-99

many studies,'”**%> treatment-related AEs of acupuncture were
minor and self-limiting in our study. Though the direct head to head
comparisons between acupuncture in combination with drugs and

drug combinations are rare, but with a relative reduction of PONV
similar to antiemetics and less adverse events, the acupuncture-
antiemetic multimodal prophylaxis regimen might be a promising
alternative in future clinical practice.

No significant differences in the incidence of PONV were found
in different follow-up time periods; we speculate that this may be
because the incidence of PONV naturally decreases over time, and
the sample size calculated for the primary outcome was underpow-
ered for these secondary outcomes. In addition, patients in the
combination group of our study received two 30-min sessions of
manual acupuncture, as acupuncture has a dose-dependent effect,*®
the antiemetic effect of the combination group might be better if we
prolong the duration and/or increase the number of treatment ses-
sions, but this hypothesis also needed to be tested in future research.
Nevertheless, the PONV rate was 13.2% lower in the combination
group when compared with ondansetron group in 6 h post-surgery,
and the post-hoc analysis revealed that new patients with the onset
of PONV in 6-24 h after surgery was 9.2% lower in the combination

group, suggesting that acupuncture is effective in both the early and
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late postoperative period. A recent trial also showed that acupunc-
ture is effective in reducing PONV incidence at both 6 and 24 h after
operation.®”

Given that few patients vomit without experiencing nausea, the
result of PON was the same as the PONV result; the acupuncture-
ondansetron combination had an anti-nausea effect when compared
with ondansetron alone, but failed to demonstrate a significant
decrease in the incidence of vomiting. This supported previous finding
which showed that acupuncture was more effective in reducing
nausea than in decreasing vomiting and retching.”*>%® However, since
there have been few studies investigating the effect of combining
acupuncture and antiemetic drugs, further research is needed to
investigate the possible underlying mechanisms.

This study was open-labelled and a sham acupuncture control was
not employed, though we blinded other investigators including the
anaesthetists, outcome assessors and statisticians throughout the trial
to minimise the risk of bias, a possible placebo effect on the findings
cannot be excluded. This design was chosen for the following con-
siderations: the beneficial effect of acupuncture over sham acupunc-
ture for PONV prophylaxis has been well-established,” and we
intended to focus primarily on the overall effect of acupuncture-drug
combination over the antiemetic drug alone. Since eligible placebo
control and blinding remain common methodological problems in

38,39

clinical studies involving nonpharmacologic therapy, and

acupuncture is a highly complex intervention which placebo effect is

an inherent component of its overall therapeutic effects, 041

we
decided not to perform sham acupuncture in the monotherapy group.
Although the active control group used in our study cannot exclude
the placebo effect of acupuncture, it is a standard antiemetic care that
is widely used in clinical practice.” Moreover, treatments are inevi-
tably accompanied by a placebo effect, and it is the overall effect of the
treatment that is important to the patient. Therefore, our study design
still provides valuable information on the practical use of acupuncture.

Though the prophylactic effect of acupuncture was investigated,
as discussed above, the mechanisms are not completely understood.
PONYV is a complex physiologic phenomenon involving central and
peripheral receptor mechanisms, and multiple neurophysiologic
pathways.*? Studies have suggested that the mechanisms of
acupuncture in reducing the incidence of PONV might probably
involve a serotonin transmission change or an effect on beta-
endorphin release in the cerebrospinal fluid.*?

Our trial has several limitations. First, as few previous studies
used manual acupuncture or tested the combination effect of
acupuncture and ondansetron, the sample size calculation in our
study was based on a previous study that had a different design.’
Therefore, our trial may have resulted in inaccurate effect size esti-
mates, and the 95% CI of the primary outcome was wide. A larger
population is needed to validate our results and to gain a more ac-
curate effect size estimate. Second, as discussed above, we did not
use a sham acupuncture control because we planned to evaluate the
overall effect of acupuncture combined with a commonly used anti-

emetic drug in clinical practice. Third, we did not conduct a longer

follow-up. Nevertheless, 48 h postoperatively is a typical duration for
studies for PONV as most PONV occurs within this time period.*4*°
Finally, patients in our study all received gynaecological surgeries,
thus may limit the generalisability of the findings to other
populations.

CONCLUSION

In summary, acupuncture in combination with ondansetron as a
multimodal prophylaxis approach may decrease the incidence of
PONV in high-risk patients. Particularly, acupuncture combined with
ondansetron was more effective in preventing postoperative nausea
but not postoperative vomiting compared with ondansetron alone.
This trial provides relatively high-quality evidence for guideline rec-
ommendations and clinical practice. Future research is needed to
confirm the results based on a larger sample size and to evaluate the

generalisability of the results to other populations.

AUTHOR CONTRIBUTIONS

Cunzhi Liu had full access to all the data in the study and take re-
sponsibility for the integrity of the data and the accuracy of the data
analysis. Shiyan Yan: Conceptualisation, Data curation, Formal anal-
ysis, methodology, software, writing - review and editing. Mingjun Xu:
Conceptualisation, Resources, Supervision, Writing - review and
editing. Xuan Zou: Conceptualisation, Data curation, Investigation,
Writing - review and editing. Zhiyi Xiong: Investigation, Writing -
original draft. Hewen Li: Investigation, Writing - review and editing.
Jingwen Yang: Resources, Writing - review and editing. Wenchao Cao:
Investigation, Resources, Writing - review and editing. Zigiong Zhu:
Resources, Writing - review and editing. Cunzhi Liu: Conceptualisa-
tion, Funding acquisition, Project administration, Resources, Supervi-
sion, Writing - review and editing. All authors reviewed the final
manuscript and approved the final manuscript for submission.

ACKNOWLEDGEMENTS

We are grateful for the clinical staff who involved in the trial. We
acknowledge Professor Marc Fisher (Harvard Medical School, USA)
for proofreading the manuscript. They were not compensated for
their contributions. This work was supported by the National Key
R&D Program of China (2019YFC1712100) and the National Science
Fund for Distinguished Young Scholars (N0.81825024).

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

ORCID

Cunzhi Liu "= https://orcid.org/0000-0001-8031-5667


https://orcid.org/0000-0001-8031-5667
https://orcid.org/0000-0001-8031-5667
https://orcid.org/0000-0001-8031-5667

574

UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

REFERENCES

1

10.

11.

12.

13.

14.

15.

16.

Risch D, Eberhart LH, Wallenborn J. Nausea and vomiting after
surgery under general anesthesia: an evidence-based review con-
cerning risk assessment, prevention, and treatment. Dtsch Arztebl
Int. 2010;107(42):733-41.

Apfel CC, Heidrich FM, Jukar-Rao S, Jalota L, Hornuss C, Whelan R,
et al. Evidence-based analysis of risk factors for postoperative
nausea and vomiting. Br J Anaesth. 2012;109(5):742-53. https://doi.
org/10.1093/bja/aes276

Watcha MF. The cost-effective management of postoperative
nausea and vomiting. Anesthesiology. 2000;92(4):931-3. https://doi.
org/10.1097/00000542-200004000-00007

Fortier J, Chung F, Su J. Unanticipated admission after ambulatory
surgery--a prospective study. Can J Anaesth. 1998;45(7):612-9.
https://doi.org/10.1007/bf03012088

Apfel CC, Laara E, Koivuranta M, Greim CA, Roewer N. A simplified
risk score for predicting postoperative nausea and vomiting: conclu-
sions from cross-validations between two centers. Anesthesiology.
1999;91(3):693-700.  https://doi.org/10.1097/00000542-199909
000-00022

Eriksson H, Korttila K. Recovery profile after desflurane with or
without ondansetron compared with propofol in patients undergoing
outpatient gynecological laparoscopy. Anesth Analg. 1996;82(3):
533-8. https://doi.org/10.1213/00000539-199603000-00019

Gan TJ, Belani KG, Bergese S, Chung F, Diemunsch P, Habib AS, et al.
Fourth consensus guidelines for the management of postoperative
nausea and vomiting. Anesth Analg. 2020;131(2):411-48. https://
doi.org/10.1213/ane.0000000000004833

Massoth C, Schwellenbach J, Saadat-Gilani K, Weiss R, Pépping D,
Killmar M, et al. Impact of opioid-free anaesthesia on postoperative
nausea, vomiting and pain after gynaecological laparoscopy - a
randomised controlled trial. J Clin Anesth. 2021;75:110437. https://
doi.org/10.1016/j.jclinane.2021.110437

Arnberger M, Stadelmann K, Alischer P, Ponert R, Melber A, Greif R.
Monitoring of neuromuscular blockade at the Pé acupuncture point
reduces the incidence of postoperative nausea and vomiting. Anes-
thesiology. 2007;107(6):903-8. https://doi.org/10.1097/01.anes.
0000290617.98058.d9

Hines S, Steels E, Chang A, Gibbons K. Aromatherapy for treatment
of postoperative nausea and vomiting. Cochrane Database Syst Rev.
2018;3(3):Cd007598. https://doi.org/10.1002/14651858.cd007598.
pub3

Boehler M, Mitterschiffthaler G, Schlager A. Korean hand acupres-
sure reduces postoperative nausea and vomiting after gynecological
laparoscopic surgery. Anesth Analg. 2002;94(4):872-5. table of
contents. https://doi.org/10.1097/00000539-200204000-00018
Darvall JN, Handscombe M, Leslie K. Chewing gum for the treat-
ment of postoperative nausea and vomiting: a pilot randomized
controlled trial. Br J Anaesth. 2017;118(1):83-9. https://doi.org/10.
1093/bja/aew375

Gan TJ, Jiao KR, Zenn M, Georgiade G. A randomized controlled
comparison of electro-acupoint stimulation or ondansetron versus
placebo for the prevention of postoperative nausea and vomiting.
Anesth Analg. 2004;99(4):1070-5. https://doi.org/10.1213/01.ane.
0000130355.91214.9¢

Habib AS, Itchon-Ramos N, Phillips-Bute BG, Gan TJ. Trans-
cutaneous acupoint electrical stimulation with the ReliefBand for
the prevention of nausea and vomiting during and after cesarean
delivery under spinal anesthesia. Anesth Analg. 2006;102(2):581-4.
https://doi.org/10.1213/01.ane.0000189217.19600.5¢

Igbal U, Khan A, Sheikh F. Whether does acupressure (Pé) prevent
nausea and vomiting in patients undergoing laparoscopic surgery.
Pakistan J Med Health Sci. 2012;6(4):973-5.

Albooghobeish M, Mohtadi A, Saidkhani V, Fallah H, Behaein K,
Nesionpour S, et al. Comparison between effects of acupuncture and

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

metoclopramide on postoperative nausea and vomiting after gynae-
cological laparoscopy: a randomized controlled trial. Anesth Pain
Med. 2017;7(5):€12876. https://doi.org/10.5812/aapm.12876

Lee A, Chan SK, Fan LT. Stimulation of the wrist acupuncture point
PCé6 for preventing postoperative nausea and vomiting. Cochrane
Database Syst Rev. 2015;2015(11):Cd003281. https://doi.org/10.
1002/14651858.cd003281.pub4

Shi Y, Wang F. Acupoint selection rules of acupuncture for post-
operative nausea and vomiting. Jilin J Traditional Chin Med. 2016;
36(04):325-8.

Anesthesiology CSOI. Expert consensus for acupoint stimulation in
preventing postoperative nausea and vomiting. J Clin Anesthesi-
ology. 2019;35(06):596-9.

Wang EHZ, Sunderland S, Edwards NY, Chima NS, Yarnold CH,
Schwarz SKW, et al. A single prophylactic dose of ondansetron given
at cessation of postoperative propofol sedation decreases post-
operative nausea and vomiting in cardiac surgery patients: a ran-
domized controlled trial. Anesth Analg. 2020;131(4):1164-72.
https://doi.org/10.1213/ane.0000000000004730

Dexamethasone versus standard treatment for postoperative nausea
and vomiting in gastrointestinal surgery: randomised controlled trial
(DREAMS Trial). Bmj, 2017, 357:j1455.

Watcha MF, White PF. Postoperative nausea and vomiting. Its eti-
ology, treatment, and prevention. Anesthesiology. 1992;77(1):
162-84. https://doi.org/10.1097/00000542-199207000-00023
Kranke P, Bergese SD, Minkowitz HS, Melson TI, Leiman DG, Can-
diotti KA, et al. Amisulpride prevents postoperative nausea and
vomiting in patients at high risk: a randomized, double-blind,
placebo-controlled trial. Anesthesiology. 2018;128(6):1099-106.
https://doi.org/10.1097/aln.0000000000002133

Weibel S, Rucker G, Eberhart LH, Pace NL, Hartl HM, Jordan OL,
et al. Drugs for preventing postoperative nausea and vomiting in
adults after general anaesthesia: a network meta-analysis. Cochrane
Database Syst Rev. 2020;10(10):Cd012859. https://doi.org/10.
1002/14651858.cd012859.pub2

Gillmann HJ, Wasilenko S, Zlger J, Petersen A, Klemann A, Leffler A,
et al. Standardised electronic algorithms for monitoring prophylaxis
of postoperative nausea and vomiting. Arch Med Sci. 2019;15(2):
408-15. https://doi.org/10.5114/a0ms.2019.83293

Kumar A, Brampton W, Watson S, Reid VL, Neilly D. Postoperative
nausea and vomiting: simple risk scoring does work. Eur J Anaes-
thesiol. 2012;29(1):57-9. author reply 9-60. https://doi.org/10.1097/
€ja.0b013e32834a3d81

Ertas G, Bengi Sener E, Kaya C, Ozkan F, Ustun YB, Koksal E. Effects
of P6 acustimulation with the ReliefBand on postoperative nausea
and vomiting in patients undergoing gynecological laparoscopy.
Holist Nurs Pract. 2015;29(1):6-12. https://doi.org/10.1097/hnp.
0000000000000061

Zheng XZ, Xiong QJ, Liu D, Wei K, Lai Y. Effectiveness of acupuncture
therapy on postoperative nausea and vomiting after gynecologic
surgery: a meta-analysis and systematic review. J Perianesth Nurs.
2021;36(5):564-72. https://doi.org/10.1016/j.jopan.2020.12.005
Unsal N, Akcaboy ZN, Soyal OB, Akcaboy EY, Mutlu NM, Gogus N.
Effectiveness of intraoperative laser acupuncture combined with
antiemetic drugs for prevention of postoperative nausea and vom-
iting. J Altern Complement Med. 2020;26(1):67-71. https://doi.org/
10.1089/acm.2019.0181

Yang XY, Xiao J, Chen YH, Wang ZT, Wang HL, He DH, et al.
Dexamethasone alone vs in combination with transcutaneous elec-
trical acupoint stimulation or tropisetron for prevention of post-
operative nausea and vomiting in gynaecological patients
undergoing laparoscopic surgery. Br J Anaesth. 2015;115(6):883-9.
https://doi.org/10.1093/bja/aev352

Chen ZY, Lin L, Wang HH, Zhou Y, Yan JQ, Huang YL, et al.
Ondansetron combined with ST36 (Zusanli) acupuncture point


https://doi.org/10.1093/bja/aes276
https://doi.org/10.1093/bja/aes276
https://doi.org/10.1097/00000542-200004000-00007
https://doi.org/10.1097/00000542-200004000-00007
https://doi.org/10.1007/bf03012088
https://doi.org/10.1097/00000542-199909000-00022
https://doi.org/10.1097/00000542-199909000-00022
https://doi.org/10.1213/00000539-199603000-00019
https://doi.org/10.1213/ane.0000000000004833
https://doi.org/10.1213/ane.0000000000004833
https://doi.org/10.1016/j.jclinane.2021.110437
https://doi.org/10.1016/j.jclinane.2021.110437
https://doi.org/10.1097/01.anes.0000290617.98058.d9
https://doi.org/10.1097/01.anes.0000290617.98058.d9
https://doi.org/10.1002/14651858.cd007598.pub3
https://doi.org/10.1002/14651858.cd007598.pub3
https://doi.org/10.1097/00000539-200204000-00018
https://doi.org/10.1093/bja/aew375
https://doi.org/10.1093/bja/aew375
https://doi.org/10.1213/01.ane.0000130355.91214.9e
https://doi.org/10.1213/01.ane.0000130355.91214.9e
https://doi.org/10.1213/01.ane.0000189217.19600.5c
https://doi.org/10.5812/aapm.12876
https://doi.org/10.1002/14651858.cd003281.pub4
https://doi.org/10.1002/14651858.cd003281.pub4
https://doi.org/10.1213/ane.0000000000004730
https://doi.org/10.1097/00000542-199207000-00023
https://doi.org/10.1097/aln.0000000000002133
https://doi.org/10.1002/14651858.cd012859.pub2
https://doi.org/10.1002/14651858.cd012859.pub2
https://doi.org/10.5114/aoms.2019.83293
https://doi.org/10.1097/eja.0b013e32834a3d81
https://doi.org/10.1097/eja.0b013e32834a3d81
https://doi.org/10.1097/hnp.0000000000000061
https://doi.org/10.1097/hnp.0000000000000061
https://doi.org/10.1016/j.jopan.2020.12.005
https://doi.org/10.1089/acm.2019.0181
https://doi.org/10.1089/acm.2019.0181
https://doi.org/10.1093/bja/aev352

YAN ET AL.

575

32.

33.

34.

35.

36.

37.

38.

39.

injection for postoperative vomiting. Acupunct Med. 2014;32(2):
124-31. https://doi.org/10.1136/acupmed-2013-010340

Apfel CC, Korttila K, Abdalla M, Kerger H, Turan A, Vedder |, et al. A
factorial trial of six interventions for the prevention of postoperative
nausea and vomiting. N Engl J Med. 2004;350(24):2441-51. https://
doi.org/10.1056/nejmoa032196

Som A, Bhattacharjee S, Maitra S, Arora MK, Baidya DK. Combination
of 5-HT3 antagonist and dexamethasone is superior to 5-HT3
antagonist alone for PONV prophylaxis after laparoscopic sur-
geries: a meta-analysis. Anesth Analg. 2016;123(6):1418-26. https://
doi.org/10.1213/ane.0000000000001617

Sharma S, Goswami U. Evaluation of acupuncture for anti-emetic
prophylaxis. J Anaesthesiol Clin Pharmacol. 2007;23(4):401-4.
Streitberger K, Diefenbacher M, Bauer A, Conradi R, Bardenhe-
uer H, Martin E, et al. Acupuncture compared to placebo-
acupuncture for postoperative nausea and vomiting prophylaxis:
a randomised placebo-controlled patient and observer blind trial.
Anaesthesia. 2004;59(2):142-9. https://doi.org/10.1111/j.1365-
2044.2004.03577.x

Armour M, Smith CA. Treating primary dysmenorrhoea with
acupuncture: a narrative review of the relationship between
acupuncture ‘dose’ and menstrual pain outcomes. Acupunct
Med. 2016;34(6):416-24. https://doi.org/10.1136/acupmed-2016-
011110

Zhu J, Li S, Wu W, Guo J, Wang X, Yang G, et al. Preoperative
electroacupuncture for postoperative nausea and vomiting in lapa-
roscopic gynecological surgery: a randomized controlled trial. Acu-
punct Med. 2022;40(5):415-424. https://doi.org/10.1177/0964528
4221076517

Frey UH, Scharmann P, Lohlein C, Peters J. P6 acustimulation
effectively decreases postoperative nausea and vomiting in high-risk
patients. Br J Anaesth. 2009;102(5):620-5. https://doi.org/10.1093/
bja/aep014

Coloma M, White PF, Ogunnaike BO, Markowitz S, Brown P, Lee
AQ, et al. Comparison of acustimulation and ondansetron for the
treatment of established postoperative nausea and vomiting. Anes-
thesiology. 2002;97(6):1387-92. https://doi.org/10.1097/000005
42-200212000-00009

40.

41.

42.

43.

44,

45.

Finniss DG, Kaptchuk TJ, Miller F, Benedetti F. Biological, clinical,
and ethical advances of placebo effects. Lancet. 2010;375(9715):
686-95. https://doi.org/10.1016/s0140-6736(09)61706-2

Paterson C, Dieppe P. Characteristic and incidental (placebo) effects
in complex interventions such as acupuncture. BMJ Clin Res
ed. 2005;330(7501):1202-5. https://doi.org/10.1136/bm;j.330.7501.
1202

Cao X, White PF, Ma H. An update on the management of post-
operative nausea and vomiting. J Anesth. 2017;31(4):617-26.
https://doi.org/10.1007/s00540-017-2363-x

Butkovic D, Toljan S, Matolic M, Kralik S, Radesic L. Comparison of
laser acupuncture and metoclopramide in PONV prevention in
children. Paediatr Anaesth. 2005;15(1):37-40. https://doi.org/10.
1111/j.1460-9592.2004.01388.x

Choi SU. Is postoperative nausea and vomiting still the big "little"
problem? Korean J Anesthesiol. 2016;69(1):1-2. https://doi.org/10.
4097/kjae.2016.69.1.1

Pierre S, Whelan R. Nausea and vomiting after surgery. Cont Educ
Anaesth Crit Care Pain. 2013;13(1):28-32. https://doi.org/10.1093/
bjaceaccp/mks046

SUPPORTING INFORMATION

Additional supporting information can be found online in the Sup-

porting Information section at the end of this article.

How to cite this article: Yan S, Xu M, Zou X, Xiong Z, Li H,
Yang J, et al. Acupuncture combined with ondansetron for
prevention of postoperative nausea and vomiting in high-risk
patients undergoing laparoscopic gynaecological surgery: a
randomised controlled trial. United European Gastroenterol J.
2023;11(6):564-75. https://doi.org/10.1002/ueg2.12421


https://doi.org/10.1136/acupmed-2013-010340
https://doi.org/10.1056/nejmoa032196
https://doi.org/10.1056/nejmoa032196
https://doi.org/10.1213/ane.0000000000001617
https://doi.org/10.1213/ane.0000000000001617
https://doi.org/10.1111/j.1365-2044.2004.03577.x
https://doi.org/10.1111/j.1365-2044.2004.03577.x
https://doi.org/10.1136/acupmed-2016-011110
https://doi.org/10.1136/acupmed-2016-011110
https://doi.org/10.1177/09645284221076517
https://doi.org/10.1177/09645284221076517
https://doi.org/10.1093/bja/aep014
https://doi.org/10.1093/bja/aep014
https://doi.org/10.1097/00000542-200212000-00009
https://doi.org/10.1097/00000542-200212000-00009
https://doi.org/10.1016/s0140-6736(09)61706-2
https://doi.org/10.1136/bmj.330.7501.1202
https://doi.org/10.1136/bmj.330.7501.1202
https://doi.org/10.1007/s00540-017-2363-x
https://doi.org/10.1111/j.1460-9592.2004.01388.x
https://doi.org/10.1111/j.1460-9592.2004.01388.x
https://doi.org/10.4097/kjae.2016.69.1.1
https://doi.org/10.4097/kjae.2016.69.1.1
https://doi.org/10.1093/bjaceaccp/mks046
https://doi.org/10.1093/bjaceaccp/mks046
https://doi.org/10.1002/ueg2.12421

	Acupuncture combined with ondansetron for prevention of postoperative nausea and vomiting in high‐risk patients undergoing  ...
	INTRODUCTION
	MATERIALS AND METHODS
	Setting and study population
	Study treatment
	Anaesthesia and perioperative management


	RANDOMISATION AND MASKING
	Assessments and outcomes

	STATISTICAL ANALYSIS
	Role of the funding source

	RESULTS
	Baseline characteristics
	Treatment outcomes

	DISCUSSION
	CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT


