MEDICAL
SCIENCE

META-ANALYSIS

. e-ISSN 1643-3750

© Med Sci Monit, 2023; 29: e941262
MON |TOR DOI: 10.12659/MSM.941262

e om0 0 Suggested Electroacupuncture for Postoperative
N bliehed; 20731012 Nausea and Vomiting: A Comprehensive Meta-
Analysis and Systematic Review of Randomized

Controlled Trials

Authors’ Contribution: aB 1 Zhenxu Han 1 College of Traditional Chinese Medicine, Shandong University of Traditional
Study Design A ceE1 Xi Zhang Chinese Medicine, Jinan, Shandong, PR China
Data Collection B 2 College of Acupuncture-Moxibustion and Tuina, Shandong University of
Statistical Analysis C Bc 2 Huan Yang Traditional Chinese Medicine, Jinan, Shandong, PR China
Data Interpretation D CDF 2 Ping Yuan 3 Department of Acupuncture-Moxibustion and Tuina, Qilu Hospital of Shandong
Manuscript Preparation E CF 3 Huanyuan Wang University, Shandong University, Jinan, Shandong, PR China

Literature Search F
Funds Collection G

AG 3 Guangzhong Du

Corresponding Author: Guangzhong Du e-mail: duguangzhong@qiluhospital.com
Financial support: This work was supported by the National Key Research and Development Program of China (2022YFC3500401), National Natural
Science Foundation of China (No. 82205250), and Natural Science Foundation of Shandong Province, China (No. ZR2021QH056)
Conflict of interest: None declared

Background: The purpose of this meta-analysis was to evaluate the effectiveness of electroacupuncture in preventing and
treating postoperative nausea and vomiting (PONV) after general anesthesia.

Material/Methods: We searched for papers on randomized controlled trials on electroacupuncture for PONV prevention after gen-
eral anesthesia published in PubMed, Web of Science, and China National Knowledge Infrastructure (CNKI)
since October 1, 2016. Primary outcome was incidence of PONV; secondary outcomes were incidence of post-
operative nausea (PON) at 6 h, postoperative vomiting (POV) at 6 h, and postoperative antiemetic requirement.
Data were combined and analyzed using RevMan 5.4.1 software.

Results: Eight randomized controlled trials, with 899 total participants, were included. Findings showed (1) there was
no significant difference in occurrence rate of PONV between electroacupuncture and control groups (OR=0.31,
95% CI [0.06, 1.49], P=0.14, ’=82%); (2) electroacupuncture reduced incidence of PON at 6 h postoperatively,
compared with controls (OR=0.43, 95% CI [0.27, 0.67], P=0.0002, ’=0%); (3) compared with control group, elec-
troacupuncture reduced POV incidence 0-6 h postoperatively (OR=0.38, 95% Cl [0.23, 0.63], P=0.0001, 1’=0%);
(4) electroacupuncture group demonstrated a significant reduction in postoperative requirement for antiemet-
ic medications (OR=0.44, 95% Cl [0.25, 0.78], P=0.005, ’=61%); (5) one study reported adverse reactions dur-
ing observation, with 3 patients experiencing pain and itching at acupuncture site and 2 patients refusing a
second acupuncture treatment; all symptoms lasted less than 2 h.
Conclusions: Based on current evidence, electroacupuncture significantly reduces the occurrence rate of PON and POV at 6
h after surgery and the use of antiemetic medication postoperatively. However, more high-quality, large-sam-
ple randomized controlled trials are needed to further validate its efficacy.
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Material and Methods

Postoperative nausea and vomiting (PONV) refers to a series
of symptoms such as nausea, retching, and vomiting that oc-
cur in a specific period after surgery. It is one of the common
complications during the perioperative period, with an inci-
dence rate of approximately 30% [1]. In high-risk individuals,
the incidence rate can reach 70% to 80% [2], making PONV
the second most common postoperative complication after
pain [3]. The exact mechanism of PONV has not been fully
elucidated, but current understanding suggests that it is the
result of the interaction between various receptors and neu-
rotransmitters in the central and visceral nervous systems [4].
The occurrence of PONV increases the incidence of postopera-
tive complications and prolongs hospital stay [5,6], leading to
increased healthcare costs and a significant economic burden
on the medical system. Therefore, finding the optimal method
for treating PONV following general anesthesia has become
an urgent clinical challenge.

In recent years, acupuncture has been widely used as a non-
pharmacological therapy for the prevention and treatment of
PONV. Some studies have indicated that acupuncture at the
Neiguan point (PC6) can effectively prevent the occurrence
of PONV [7,8]. Currently, most meta-analyses on interven-
tion measures include acupuncture or transcutaneous elec-
trical acupoint stimulation (TEAS) [9-11]. However, there is
a lack of meta-analyses specifically focusing on electroacu-
puncture for PONV. TEAS is a therapy that combines the the-
ory of meridian acupoints in acupuncture with transcutane-
ous electrical nerve stimulation (TENS). The main difference
between TEAS and electroacupuncture lies in the technique
used. Electroacupuncture involves needle insertion into the
skin, whereas TEAS applies electrodes on the acupoints, mak-
ing it a non-invasive procedure. Electroacupuncture refers to
a contemporary form of acupuncture in which pulsed current
stimulation at varying frequencies and techniques is incorpo-
rated to enhance the therapeutic effects. This approach has
gained widespread acceptance and is extensively used in clini-
cal practice [12]. Compared with traditional acupuncture, elec-
troacupuncture provides objective and precise control over
stimulation parameters, allowing for quantitative, stable, and
prolonged stimulation of acupoints. However, there is cur-
rently a lack of meta-analyses on the use of electroacupunc-
ture for the prevention and treatment of PONV after gener-
al anesthesia. Therefore, we conducted this meta-analysis to
evaluate the effectiveness of electroacupuncture in PONV af-
ter general anesthesia.

Inclusion and Exclusion Criteria

Two authors used the following inclusion criteria to assess
the articles: The study adhered to the Patient, Intervention,
Control, Outcome, and Study Design (PICOS) criteria. It in-
volved patients undergoing surgery under general anesthe-
sia. The intervention consisted of electroacupuncture in con-
junction with perioperative conventional therapy. The control
group consisted of patients receiving only perioperative con-
ventional therapy. The primary outcome of the study focused
on the incidence of PONV. The secondary outcomes included
the incidence of postoperative nausea (PON) at 6 h, the inci-
dence of postoperative vomiting (POV) at 6 h, and the postop-
erative antiemetic requirement. Finally, the study design had
to be a randomized controlled clinical trial, with a study peri-
od between 2016 and 2023. The exclusion criteria were arti-
cle categories of comments, case reports, crossover studies,
letters, editorials, review articles, meta-analysis, and retro-
spective studies; studies of animal experiments; and studies
that involved data that could not be extracted or that lacked
sufficient data. If there was any disagreement about the eli-
gibility of an included article, the disagreement was resolved
through a discussion session or by the corresponding author.

Search Strategy

The study protocol was registered with PROSPERO, and the
findings have been reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [13]. We conducted a comprehensive search
on PubMed, Web of Science, and China National Knowledge
Infrastructure (CNKI) to identify relevant studies published
from October 1, 2016, to 2023, focusing on the use of elec-
troacupuncture for the prevention of PONV. The search strat-
egy used for PubMed was as follows: (electroacupuncture)
AND (postoperative nausea and vomiting OR PONV OR nau-
sea and vomiting postoperative OR vomiting, postoperative
OR postoperative emesis OR postoperative vomiting OR em-
esis, postoperative OR emeses, postoperative OR postopera-
tive emeses OR postoperative nausea OR nausea, postoper-
ative) AND (randomized controlled trial). The search strategy
employed for Web of Science and CNKI was: (electroacupunc-
ture) AND (postoperative nausea and vomiting) AND (ran-
domized controlled trial). There were no restrictions based on
language, sex, age, or type of surgery. No filters were applied
during the search process.

Study Selection

Two researchers, Zhenxu Han and Huan Yang, conducted in-
dependent reading and screening of the article, extracted the
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data, and cross-checked it for any discrepancies. The screening
process involved initially reading the title and abstract of the
article. After excluding irrelevant articles, the full text was ex-
amined to determine whether the inclusion criteria were met.
Data were collected using a predefined table that included
details such as the first author, country, year, sample size per
group, age, patient sex, type of procedure, American Society of
Anesthesiologists classification, experimental and control inter-
ventions, duration of intervention, outcome, and risk of bias.

Risk of Bias Assessment

The methodological quality of the included studies was eval-
uated by 2 reviewers (Zhenxu Han and Huan Yang) accord-
ing to the Cochrane Risk of Bias Assessment Tool provided by
Cochrane Reviewer’s Handbook 5.3 [14]: (a) selection bias:
whether the random allocation method was adopted, type of
random allocation method, and type of allocation hiding meth-
od was adopted; (b) implementation bias: whether a blinding
method was applied on implementers and participants; (c)
measurement bias: whether the blinding method was imple-
mented in the outcome evaluation; (d) follow-up bias: whether
there was a loss to follow-up or withdrawal and type of anal-
ysis method used; (e) report bias: whether there was a selec-
tive reporting of results; and (f) other bias: whether there were
other sources of bias.

Statistical Analysis

Meta-analysis was conducted using RevMan 5.4.1 software,
developed by the Cochrane Collaboration in Oxford, UK. For
categorical variables, odds ratios (OR) with 95% confidence
intervals (CI) were used. These variables included the inci-
dence of PONV, incidence of PON at 6 h, incidence of POV at
6 h, and the requirement for postoperative antiemetic medi-
cation (including only events starting from 0). The 2 test and
I? statistics were used to assess and quantify statistical het-
erogeneity, measuring the extent of variation resulting from
differences in study characteristics. In the absence of signifi-
cant statistical heterogeneity among the results, a fixed-effect
model was implemented for the meta-analysis. Conversely, if
statistical heterogeneity was present, a random-effects model
was used. The significance level for the meta-analysis was set
at a=0.05. In cases of substantial clinical heterogeneity, sensi-
tivity analysis was performed using the leave-one-out meth-
od, and publication bias assessment was conducted for out-
comes that included 10 or more studies.

Subgroup Analysis

To examine the impact of anesthesia mode and the presence
or absence of intraoperative antiemetics on the efficacy of elec-
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Figure 1. PRISMA flowchart.

a) Incidence of PONV: Total intravenous anesthesia vs intra-
venous inhalation combined anesthesia; continuous wave
vs disperse-dense wave;

b) PON at 0-6 h: Intraoperative adjunctive antiemetic vs no
intraoperative adjunctive antiemetic; continuous wave vs
disperse-dense wave;

¢) POV at 0-6 h: Intraoperative adjunctive antiemetic vs no
intraoperative adjunctive antiemetic; continuous wave vs
disperse-dense wave;

d) Antiemetic requirement: Intraoperative adjunctive anti-
emetic vs no intraoperative adjunctive antiemetic; contin-
uous wave vs disperse-dense wave.

Results

Study Selection Process

Initially, we retrieved a total of 68 articles, and after conduct-
ing a hierarchical screening process, 8 randomized controlled
trials [15-22] were included. The selection process is illustrat-
ed in Figure 1.
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Table 1. Characteristics of the included studies.

Authors, years Country Sample size Type of surgery ASA

Chen 2018 China 20/20 Total knee arthroplasty -1l
CFang2022 china a0 Laparoscope surgery -
u7 china 020 Laparoscopic gynecological surgery e
Cpak2022 Korea 29 Thyroidectomy e
CQu220 china as Laparoscopic cholecystectomy e
CPraveena 2016 Malaysia 232 Transabdominal hysterectomy e
Tomg2022 china 107/34  Breastcomsenvingsurgey e
22 china 299/101  Laparoscopic gynecological surgery e
Table 2. Details of interventions.

Authors, years Time point Time of treatment Acupoints Frequency

Chen,2018

Once daily for 7
consecutive days

30 min

ST34*, SP10*, SP9*,
ST36* ST40*, GB40* (on
the operation side)

2 Hz/100 Hz disperse-dense
wave; 2~5 mA, intensity of
tolerable level

Thirty min prior to the
end of the operation

2 Hz/100 Hz disperse-dense
wave; 1mA

20-100 Hz dense-disperse
mode; intensity of tolerable
level

1 h before and 6 h after
surgery

25 Hz, continuous wave type,
6-8V

30 min before surgery
and 4, 22, 34, 46h after
surgery

Intraoperatively till the
end of the surgery

Day before operation;day
of operation;both day
before operation and the
day of operation

HT7*, PC6*, GV29*,
DU20%; bilateral LI 4%, PC
6%, and ST 34*

2 Hz, continuous wave type;
intensity of tolerable level

Zhu 2022

The day before surgery;
30 min before surgery;
both the day and 30 min
before surgery

PC6* and ST36*

20-100 Hz dense-disperse
mode; intensity of tolerable
level

* Electroacupuncture points; ** started intraoperatively till the end of the surgery.

Study Characteristics

The characteristics of the included studies are presented in
Tables 1-3. These 8 studies investigated the impact of elec-
troacupuncture and standard care on PONV following gener-
al anesthesia. In all the studies, the interventions consisted
of electroacupuncture along with routine perioperative care
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Table 3. Description of acupoints.

Acupoints Detailed location

Yintang, GV29 In the forehead, where the middle of the two eyebrows

On the anterior side of the forearm, 2 cun (about 5 cm) proximal to the palmar wrist crease, between the
tendons of the palmaris longus and flexor carpi radialis muscles

On the dorsum of the hand, between the first and second metacarpal bones, at the midpoint of the second
metacarpal bone and close to its radial border

border of the tibia

Qiuxu, GB40

3 cun or four finger breaths distal to the base of patella and one finger breadth lateral to the anterior

Anteriorly below the outer ankle, in the lateral depression of the extensor digitorum longus tendon

5 studies [15,16,18-20], preoperative electroacupuncture in-
terventions were used, while 3 studies [15,17,21] used intra-
operative electroacupuncture interventions, and 3 studies
[16,20,22] used postoperative electroacupuncture interven-
tions. Two studies [16,18] used measurement tools to assess
the severity of PON and POV, 1 study used the visual analog
scale (VAS) score, and the other 2 studies used the 4-point
Likert-type severity scale [18].

Study Quality

Among the 8 studies included, 4 studies [15,18,19,21] provid-
ed descriptions of allocation concealment methods and used
blinding techniques. All 8 studies reported comprehensive in-
formation on random sequence generation, and 4 studies
[15,18,19,21] provided detailed explanations of allocation con-
cealment methods. The risk of bias is presented in Figure 2.

Incidence of PONV

A total of 4 randomized controlled trials [16,20,21,22] report-
ed on the occurrence of PONV in 254 total patients, with 142

patients receiving electroacupuncture and 112 patients not
receiving it. The study results revealed no significant differ-
ence in the incidence of PONV between the electroacupunc-
ture group and the control group. (OR=0.31, 95% CI [0.06,
1.49], P=0.14, I’=82%; Figure 3).

Incidence of PON at 6 h

A total of 4 randomized controlled trials [15,17-19] reported
the incidence of PON at 6 h in a total of 645 patients, with
458 patients receiving electroacupuncture and 187 patients
not receiving it. The study results indicated that the electroacu-
puncture group exhibited significant improvement in reduc-
ing the incidence of PON at 6 h, compared with the control
group (OR=0.43, 95% CI [0.27, 0.67], P=0.0002 /?>=0; Figure 4).

Incidence of POV at 6 h

A total of 3 randomized controlled trials [15,18,19] reported the
incidence of POV at 6 h in a total of 581 patients, with 426 pa-
tients receiving electroacupuncture and 155 patients not receiv-
ing it. The study findings demonstrate that electroacupuncture
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Figure 2. (A, B) Quality assessment of included studies.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Han Z. et al:
Effectiveness of electroacupuncture in prevention...
© Med Sci Monit, 2023; 29: €941262

META-ANALYSIS

EA Control 0dds ratio 0dds ratio
Study of subgroup ~ Events Total Events Total Weight  M-H,random, 95% Cl M-H, random, 95% CI
Chen 2018 2 20 3 20 21.3% 0.63[0.09, 4.24] —_—
Fang 2022 3 40 20 40 25.3% 0.08[0.02,0.31] —
Park 2022 16 35 10 29 27.4% 1.60[0.58, 4.41] T
Qu 2020 16 47 19 23 26.0% 0.1110.03,0.37] —
Total (95% Cl) 142 112 100.0% 0.31[0.06, 1.49] "’
Total events 37 52
Heterogeneity: Tau?=2.10, Chiz=17.13, df=3 (P=0.0007); =82% b t ; i
Test for overall effect: 7=1.47 (P=0.14) 0.001 0.1 1 10 1000
Favours [EA] Favours [control]
Figure 3. Forest plot showing incidence of postoperative nausea and vomiting.
EA Control 0dds ratio 0dds ratio
Study of subgroup ~ Events Total Events Total Weight  M-H, fixed, 95% Cl M-H, fixed, 95% CI
Li2017 3 20 4 20 5.9% 0.71[0.14, 3.66] —_—
Praveena 2016 20 32 28 32 18.1% 0.240.07, 0.85] —_—
Tong 2022 59 107 23 34 26.9% 0.59[0.26,1.33] —&
Zhu 2020 27 299 21 101 49.1% 0.38[0.20, 0.70] —
Total (95% Cl) 458 187  100.0%  0.43[0.27,0.67] ‘
Total events 109 76
Heterogeneity: Chi>=1.91, df=3 (P=0.59); ’=0% f t f f
Test for overall effect: Z=3.74 (P=0.0002) 0.01 0.1 1 10 100
Favours [EA] Favours [control]
Figure 4. Forest plot showing incidence of postoperative nausea and at 6 h.
EA Control 0dds ratio 0dds ratio
Study of subgroup Events Total Events Total Weight  M-H, fixed, 95%Cl M-H, fixed, 95% CI
Li2017 1 20 4 20 8.2% 0.21[0.02, 2.08] 7
Tong 2022 30 107 16 34 37.8%  0.44[0.20,0.97] ——
Zhu 2020 22 299 18 101 54.0% 0.37[0.19,0.72] —l—
Total (95% C1) 426 155 100.0%  0.38[0.23,0.63] ’
Total events 53 38
Heterogeneity: Chi?=0.39, df=2 (P=0.82); ’=0% | } } |
0.01 0.1 1 10 100
Test f Il effect: Z=3.80 (P=0.0001
estior overall etlec ( ) Favours [EA] Favours [control]
Figure 5. Forest plot showing incidence of postoperative vomiting at 6 h.
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Test for overall effect: Z=2.79 (P=0.005)

EA Control 0dds ratio 0dds ratio
Study of subgroup Events Total Events Total Weight  M-H, fixed, 95% (I M-H, fixed, 95% Cl
Li2017 0 20 0 20 Not estimable
Park 2022 12 35 il 29 23.9% 0.85[0.31,2.38] —a—
Zhu 2022 19 299 18 101 76.1% 0.3110.16, 0.62] —.—
Total (95% Cl) 354 150  100.0%  0.44[0.25,0.78] ’
Total events 31 29
Heterogeneity: Chi*=2.55, df=1 (P=0.11); ’=61% } } } |

1
0.01 0.1 1 10 100
Favours [EA] Favours [control]

Figure 6. Forest plot showing antiemetic requirement.

significantly reduced the incidence of POV within the first 6 h
after surgery, compared with the control group (OR=0.38, 95%
C1[0.23, 0.63], P=0.0001, /*=0%; Figure 5).

Antiemetic Requirement

A total of 3 randomized controlled trials [16,18,19] reported
on the requirement for antiemetic medications in a total of
504 patients, with 354 patients receiving electroacupuncture
and 150 patients not receiving it. Compared with the con-
trol group, the electroacupuncture group demonstrated a sig-
nificant reduction in the postoperative requirement for anti-
emetic medications. (OR=0.44, 95% Cl [0.25, 0.78], P=0.005,
’=61%; Figure 6).

Subgroup Analysis

Through subgroup analysis, it appeared that the administra-
tion of intraoperative antiemetics can influence the efficacy
of electroacupuncture, particularly with regard to postoper-
ative antiemetic needs. However, due to the limited number
of included articles, the reliability of this result was not high,
and further research is required. Regarding the impact of the
type of anesthesia used during general anesthesia, based on
the restricted number of articles included, we concluded that
it had minimal or no effect on the effectiveness of electroacu-
puncture. Additionally, the waveform of electroacupuncture ap-
peared to affect its therapeutic effectiveness in reducing the
incidence of PONV and the requirement for postoperative an-
tiemetic medications, while not significantly impacting other
aspects (Figures 7-10).

Sensitivity Analysis

For the outcome of the incidence of PONV, the included stud-
ies were excluded on a study-by-study basis, and the hetero-
geneity in the results of the meta-analysis changed after the
exclusion of the study Park et al [16]. The forest plot after

exclusion of this study is shown in Figure 11. After analysis,
it was found that the sex of the patients included in the study
[16] was female, whereas the patients included in other studies
[20-22] were of both sexes; therefore, the sex of the included
patients may be the main reason for the study heterogeneity.
However, due to the small number of articles included in the
present study, the included articles could not be analyzed in
subgroups according to patient sex.

Discussion

Clinical investigations have substantiated that the primary eti-
ology of PONV involves the administration of inhalation anes-
thesia and opioid analgesics [23]. PONV represents one of the
most distressing postoperative symptoms experienced by pa-
tients, and inadequate management of PONV leads to prolonged
hospital stays and increased healthcare costs [5]. Current clin-
ical strategies for preventing and treating PONV primarily rely
on pharmaceutical interventions [24], yet the effectiveness of
pharmacological agents in preventing and managing PONV re-
mains unsatisfactory. Reports from certain studies indicate an
efficacy rate of only 55.1% for drugs belonging to the ondan-
setron class [25]. Recent investigations have demonstrated the
pivotal role of acupuncture in managing postoperative pain,
yielding notable reductions in postoperative pain levels and opi-
oid consumption, thereby mitigating the occurrence of opioid-
induced adverse effects, such as nausea and vomiting [26,27].
Both animal and human studies have revealed that preopera-
tive electroacupuncture facilitates an elevation in enkephalin
and B-endorphin levels, thereby conferring beneficial analgesic
effects [28-30]. Furthermore, additional research has elucidat-
ed how acupuncture modulates serotonin and dopamine lev-
els, which are targeted by common antiemetic drugs [31,32],
potentially contributing to the suppressive impact of acupunc-
ture on PONV. In comparison with antiemetic drugs, acupunc-
ture offers distinct advantages, including minimal physiologi-
cal perturbation and a lower incidence of adverse effects [33].

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€941262-8




Han Z. et al:
Effectiveness of electroacupuncture in prevention...
© Med Sci Monit, 2023; 29: €941262

META-ANALYSIS

EA Control
Study of subgroup ~ Events Total Events Total Weight

0dds ratio
M-H, fixed, 95% Cl

0dds ratio
M-H, fixed, 95% Cl

1.9.1 Total intravenous anesthesia

Chen 2018 2 20 3 20 3.1%
Park 2022 16 35 10 29 6.8%
Qu 2020 16 47 19 23 19.1%
Subtotal (95% Cl) 102 72 29.0%
Total events 34 32

Heterogeneity: Chi>=10.94, df=2 (P=0.004); ’=82%
Test for overall effect: Z=2.01 (P=0.04)

1.9.2 Intravenous inhalation combined anesthesia

Heterogeneity: Chi>=10.92, df=1 (P=0.0010); ’=91%
Test for overall effect: Z=1.97 (P=0.05)

1.9.4 Disperse-dense wave
Chen 2018 2 20 3 20 3.1%

Heterogeneity: Chi*=34.26, df=1 (P<0.0001); ’=80%
Test for overall effect: Z=5.44 (P<0.00001)
Test for subgroup differences: Chi’=9.46, df=3 (P=0.02); I’=68.3%

0.63[0.09, 4.24]
1.60[0.58, 4.41] ——
0.11[0.03,0.37]

0.51[0.27, 0.98] L 2

Fang 2022 3 40 20 40 21.0% 0.08[0.02,0.31] —_—

Subtotal (95% CI) 40 40 21.0%  0.08[0.02,0.31] ’

Total events 3 20

Heterogeneity: Not applicable

Test for overall effect: Z=3.70 (P=0.0002)

1.9.3 Continous wave

Park 2022 16 35 10 29 6.8% 1.60[0.58, 4.41] -
Qu 2020 16 47 19 23 19.1% 0.11[0.03,0.37] —_—

Subtotal (95% CI) 82 52 25.9%  0.50[0.25,1.00] ‘

Total events 32 29

0.63[0.09,4.24]

R S
Fang 2022 3 40 20 40 21.0% 0.08[0.02,0.31] [ —

Subtotal (95% Cl) 60 60 24.1%  0.15[0.05,0.43] ‘

Total events 5 23

Heterogeneity: Chi?=2.99, df=1(P=0.08); I’=67%

Test for overall effect: Z=3.58 (P=0.0003)

Total (95% Cl) 284 224 100.0%  0.33[0.22,0.49] 0

Total events 74 104

1 i L Il
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Figure 7. Forest plot showing incidence of postoperative nausea and vomiting. Total intravenous anesthesia vs combined intravenous-
inhalation anesthesia. Continuous wave vs disperse-dense wave.

Manual acupuncture, involving manual manipulation of nee-
dles to elicit the de gi sensation, represents a therapeutic mo-
dality. Electroacupuncture, derived from manual acupuncture,
boasts the ability to quantitatively and repetitively adminis-
ter stimulation, facilitating objective control of the degree of
stimuli for quantitative analysis [34]. Furthermore, an investi-
gation examining resting-state fMRI findings revealed distinct
enduring effects of manual acupuncture and electroacupunc-
ture on the Zusanli (ST36) acupoint, with electroacupuncture
demonstrating a broader range of activation [35]. Therefore,
the aim of the present study was to evaluate and investigate

the clinical efficacy of electroacupuncture in mitigating PONV
after general anesthesia, with the intention of making a valu-
able contribution to the existing literature.

This meta-analysis indicated that there was no significant dif-
ference in reducing the incidence of PONV between the elec-
troacupuncture group and the postoperative conventional care
group. However, the study findings showed statistically signif-
icant differences between the electroacupuncture group and
the control group in preventing PON and POV at 6 h, as well
as reducing the usage of antiemetic medication after surgery.
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EA Control 0dds ratio 0dds ratio
Study of subgroup Events Total Events Total Weight  M-H, fixed, 95%Cl M-H, fixed, 95% Cl
1.6.1 Intraoperative adjunctive antiemetic
Li2017 3 20 4 20 2.9% 0.7110.14, 3.66] _—
Zhu 2022 27 299 21 101 24.6% 0.380.20, 0.70] —a—
Subtotal (95% Cl) 319 121 275%  041[0.23,0.74] <o
Total events 30 25
Heterogeneity: Chi?=0.48, df=1 (P=0.49); ’=0%
Test for overall effect: Z=2.96 (P=0.003)
1.6.2 No intraoperative adjunctive antiemetic
Praveena 2016 20 32 28 32 9.0% 0.240.07, 0.85] _
Tong 2022 59 107 23 34 13.5% 0.59[0.26,1.33] —_—
Subtotal (95% Cl) 139 66  22.5%  0.45[0.23,0.88] <D
Total events 79 51
Heterogeneity: Chi*=1.38, df=1 (P=0.24); ’=28%
Test for overall effect: Z=2.32 (P=0.02)
1.6.3 Continous wave
Praveena 2016 20 32 28 32 9.0% 0.240.07, 0.85] —_—
Tong 2022 59 107 23 34 13.5% 0.59[0.26,1.33] —
Subtotal (95% Cl) 139 66  225%  0.45[0.23,0.88] <@
Total events 79 51
Heterogeneity: Chi*=1.38, df=1 (P=0.24); ’=28%
Test for overall effect: Z=2.32 (P=0.02)
1.6.4 Disperse-dense wave
Li2017 2 20 4 20 2.9% 0.7110.14, 3.66] —_—
Zhu 2022 27 299 21 101 24.6% 0.38[0.20, 0.70] -
Subtotal (95% CI) 319 121 275%  0.81[0.23,0.74] <P
Total events 30 25
Heterogeneity: Chi>=0.48, df=1 (P=0.49); I’=0%
Test for overall effect: 7=2.96 (P=0.003)
Total (95% Cl) 916 374  100.0%  0.43[0.31,0.59] ‘
Total events 218 152
Heterogeneity: Chi’=3.83, df=7 (P=0.80); ’=0% + + + +
Test for overall effect: Z=5.28 (P<0.00001) 0.01 01 L 10 100
Test for subgroup differences: Chi*=0.06, df=3 (P=1.00); ’=0% Favours [EA] Favours [control]

Figure 8. Forest plot showing postoperative nausea at 0-6 h. Intraoperative adjunctive antiemetic vs no intraoperative adjunctive

antiemetic. Continuous wave vs disperse-dense wave.

One study included in the analysis reported adverse events.
Therefore, electroacupuncture is considered a safe adjunctive
therapy for preventing PONV following general anesthesia.

However, our study has several limitations: (1) The number of
randomized controlled trials included in this study and the sam-
ple size of participants were insufficient to draw specific conclu-
sions. We recommend conducting a multicenter randomized con-
trolled trial with a larger sample to mitigate bias. (2) Additionally,
there are certain issues with the reporting of efficacy indicators
for the prevention of PONV using electroacupuncture. For in-
stance, variations exist in the timing of PONV observation across
different articles, thereby making it challenging to incorporate

certain results into this systematic study and provide a higher
level of evidence for clinical trials. (3) Out of the 8 studies ana-
lyzed, only 2 studies, involving 128 total patients, were conduct-
ed in other countries, with the majority of the study population
being from China. This highlights a lack of similar large-scale
international multicenter clinical trials. (4) During the sensitiv-
ity analysis of the PONV indicator in this study, sex was iden-
tified as a significant factor contributing to heterogeneity and
influencing the results. However, due to limited relevant stud-
ies, subgroup analysis could not be performed. (5) The poten-
tial cofounders influencing the efficacy of electroacupuncture
were not thoroughly investigated, and variables such as the
type of procedure and its duration were not further explored.
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EA Control 0dds ratio 0dds ratio
Study of subgroup Events Total Events Total Weight  M-H, fixed, 95% (I M-H, fixed, 95% Cl
1.7.1 Intraoperative adjunctive antiemetic
Li 2017 1 20 4 20 4.1% 0.21[0.02, 2.08]
Zhu 2022 22 299 18 101 27.0% 0.37[0.19,0.72] -
Subtotal (95% Cl) 319 i 31.1%  0.35[0.18,0.66] ‘
Total events 23 2
Heterogeneity: Chi>=0.21, df=1 (P=0.65); I’=0%
Test for overall effect: 7=3.26 (P=0.001)
1.7.2 No intraoperative adjunctive antiemetic
Tong 2022 30 107 16 34 18.9% 0.44[0.20,0.97] —
Subtotal (95% CI) 107 34 18.9%  0.44[0.20,0.97] ’“
Total events 30 16
Heterogeneity: Not applicable
Test for overall effect: Z=2.03 (P=0.04)
1.7.3 Continous wave
Tong 2022 30 107 16 34 18.9% 0.44[0.20, 0.97] —a
Subtotal (95% Cl) 107 34 18.9%  0.44[0.20,0.97] 0
Total events 30 16
Heterogeneity: Not applicable
Test for overall effect: 7=2.03 (P=0.04)
1.7.4 Disperse-dense wave
Li 2017 1 20 4 20 41.% 0.21[0.02, 0.08]
Zhu 2022 22 299 18 101 27.0% 0.37[0.19,0.72] -
Subtotal (95% CI) 319 121 31.0%  035[0.18, 0.66] >
Total events 23 22
Heterogeneity: Chi?=0.21, df=1 (P=0.65); ’=0%
Test for overall effect: Z=3.26 (P=0.001)
Total (95% Cl) 852 310  100.0%  0.38[0.27,0.54] ’
Total events 106 76
Heterogeneity: Chi?=0.78, df=5 (P=0.98); I’=0% f + + i
Test for overall effect: 7=5.37 (P<0.0001) 001 01 ! 10 100
) . Favours [EA] Favours [control]
Test for subgroup differences: Chi*=0.42, df=3 (P=0.94); I’=0%

Figure 9. Forest plot showing postoperative vomiting at 0-6 h. Intraoperative adjunctive antiemetic vs no intraoperative adjunctive

antiemetic. Continuous wave vs disperse-dense wave.

Conclusions

In summary, we conducted a comprehensive statistical analy-
sis of outcome data regarding the use of electroacupuncture
for the prevention and treatment of PONV after general an-
esthesia. The pooled data from a randomized controlled tri-
al indicate that electroacupuncture significantly reduces the
incidence of PON and POV at 6 h after surgery, as well as the
antiemetic requirement. However, there is no significant dif-
ference between the electroacupuncture group and the con-
trol group in terms of the incidence of PONV. Regarding safety,
electroacupuncture carries a minimal risk of pain and itching
at the needle insertion site. To provide more precise guidance
for clinical practice, it is necessary to conduct longer-duration
and larger-scale randomized controlled trials to evaluate the

effectiveness and safety of electroacupuncture in the preven-
tion and treatment of PONV.

Data Availability

The article, tables, and figures contain the original contribu-
tions presented in the study. Any additional questions should
be directed to the corresponding author.
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EA Control 0dds ratio 0dds ratio
Study of subgroup Events Total Events Total Weight  M-H, random, 95% Cl M-H, random, 95% Cl
1.8.1 Intraoperative adjunctive antiemetic
Li2017 0 20 0 20 Not estimable
Zhu 2022 19 299 18 101 30.8% 0.31[0.16, 0.62] —a
Subtotal (95% CI) 319 121 308%  0.31[0.16,0.62] <
Total events 19 18

Heterogeneity: Not applicable
Test for overall effect: Z=3.30 (P=0.0010)

1.8.2 No intraoperative adjunctive antiemetic

Park 2022 12 35 1 29 19.2% 0.85[0.31,2.38] ——
Subtotal (95% Cl) 35 29 19.2%  0.85[0.31,2.38] ’
Total events 12 n

Heterogeneity: Not applicable
Test for overall effect: Z=2.30 (P=0.76)

1.8.3 Continous wave

Park 2022 3% 129 192%  0.85[031,2.38] ——
Subtotal (95% CI) 35 29 192%  0.85[0.31,2.38] S -
Total events 12 1

Heterogeneity: Not applicable
Test for overall effect: Z=0.30 (P=0.76)

1.8.4 Disperse-dense wave

Li 2017 0 20 0 20 Not estimable

7hu 2022 1929 18 101 308%  0.31[0.16,0.62] ——
Subtotal (95% C1) 319 121 308%  031[0.16,0.62] S
Total events 19 18

Heterogeneity: Not applicable
Test for overall effect: Z=3.30 (P=0.0010)

Total (95% (1) 708 300  100.0%  0.46[0.27,0.79] ’

Total events 62 58

Heterogeneity: Tau’=0.13; Chi?=5.10, df=3 (P=0.16); ’=41% k + t i

Test for overall effect: Z=2.80 (P=0.005) 0.001 01 L 10 1000
Favours [EA] Favours [control]

Test for subgroup differences: Chi*=5.07, df=3 (P=0.17); ’=40.9%

Figure 10. Forest plot showing antiemetic requirement. Intraoperative adjunctive antiemetic vs no intraoperative adjunctive
antiemetic. Continuous wave vs disperse-dense wave.

EA Control 0dds ratio 0dds ratio
Study of subgroup Events Total Events Total Weight  M-H, fixed, 95%(l M-H, fixed, 95% Cl
Chen 2018 2 20 3 20 7.1% 0.63[0.09, 4.24] —_—T
Fang 2022 3 40 20 40 48.6% 0.08[0.02,0.31] ——
Qu 2020 16 47 19 23 44.3% 0.11[0.03,0.37] ——
Total (95% CI) 107 83 100.0%  0.13[0.06,0.29] ’
Total events 21 Ly
Heterogeneity: Chi>=3.19, df=2 (P=0.20); ’=37% } } f {
Test for overall effect: Z=4.98 (P<0.00001) 0.001 Favo(t:s (EA] ! Fa\1/(())urs (control] 1000

Figure 11. Forest plot showing incidence of postoperative nausea and vomiting after exclusion.
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