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Objective: To obtain evidence-based conclusions about the effect of acupuncture on pain
relief in women undergoing oocyte retrieval, the results of randomized controlled trials
(RCTs) that met the criteria were assessed on the Pain Assessment Scale and pregnancy
indicators.

Search Methods: References were retrieved in MEDLINE, EMBASE, CNKI database,
CBM database, VIP database, and Wanfang database from inception to June 26, 2021.
Unpublished ongoing trials were searched in the Clinical Trials Registries. This review
included RCTs that investigated the acupuncture analgesic effects during oocyte retrieval
in women undergoing in vitro fertilization.

Results: Fourteen RCTs (2503 women in total) with six types of comparisons were finally
included. The quality of concluding evidence was generally low or very low. Performance
bias and outcome assessment bias was the main risk of bias of the included studies.
Acupuncture combined with conscious sedation and analgesia (CSA) was associated with
less intraoperative (SMD=-1.03; 95% CI: —1.71 to —0.36) and postoperative (SMD = —1.11;
95% CI: —1.51 to —0.71) pain compared to receive CSA alone in oocyte retrieval.
Acupuncture with non-steroidal anti-inflammatory drugs (NSAIDs) was more effective
than using NSAIDs alone for postoperative analgesia (MD = —1.76; 95% CI: —2.08 to
—1.44).

Conclusion: Acupuncture complex analgesic therapy is more effective than utilizing CSA
or NSAIDs alone. Furthermore, there is no significant consensus on whether there is an
analgesic effect of applying acupuncture alone during oocyte retrievals, which needs further
research. The overall results should be interpreted with caution due to the high risk of bias/
low-GRADE scores among these studies.

Protocol and Registration: PROSPERO registration number: CRD42020170095.
Keywords: acupuncture, analgesia, oocyte retrieval, meta-analysis, systematic review

Introduction

Oocytes pick-up (OPU) through the vagina under ultrasound guidance is
a frequently performed outpatient procedure during assisted reproductive technol-
ogy (ART). Anesthesia is still integral in this procedure which relieved repeated
pain and negative emotions in women undergoing in vitro fertilization (IVF).
Among the standard methods of analgesia, the need for general anesthesia (GA)
declines with less-invasive oocyte retrieval techniques, and paracervical block

. .. 1 .
(PCB) cannot meet a woman’s anesthesia minimum needs.. Thus, conscious
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sedation and analgesia (CSA) are the most common and
acceptable anesthesia methods with a high degree of
satisfaction.” These pharmacological anesthetics provide
immediate analgesia and are widely used in clinical prac-
tice. However, studies have found that anesthetic drugs
penetrate the follicular fluid and negatively affect oocyte
fertilization and embryo growth.*> There are definite
needs to investigate non-pharmacological analgesia to
reduce side effects and adverse events undergoing IVF.

Acupuncture has been widely used during long periods
for analgesia.®’ Prolonged clinical practice proved acu-
puncture compound analgesia therapy in OPU has the
advantages of safety, high efficiency, fast recovery, and
few side effects.®” Although previous systematic review'’
demonstrated no evidence supporting acupuncture to be
more optimal for pain relief during OPU than PCA with
CSA, the updated Cochrane review supported acupuncture
is appropriate to adjuvant analgesia OPU process. Various
analgesic combinations are the current trend in OPU and
are hotspots of peer attention. Therefore, acupuncture
analgesia during OPU as non-pharmacological and desir-
able solutions needs to be evaluated comprehensively and
systematically.

This review would include randomized controlled trials
(RCTs) on acupuncture for pain relief during OPU to
conduct a systematic review and meta-analysis of the
relevant studies. It aimed to evaluate acupuncture for
pain relief during OPU in an evidence-based perspective
and provided recommendations for acupuncture clinical
analgesia.

Materials and Methods

The review was registered at PROSPERO. All contents
and report details were strictly referred to Preferred
Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA)."!

Search Strategy

Both English and Chinese publications of six databases,
including PubMed, EMBASE, Chinese National
Knowledge Infrastructure (CNKI), VIP Database,
Chinese Biomedical Literature (CBM) Database, and Wan-
Fang Database, were searched electronically from incep-
tion to June 26, 2021. The search strategy included the
medical subject headings (MeSH) terms in combination
with free words. It was adjusted according to different
databases. The searched MeSH terms were as follows:
Fertilization in Vitro; Sperm Injections, Intracytoplasmic;

Ovarian Follicle; Oocyte Donation; Oocyte Retrieval;

Analgesia; Acupuncture; Acupuncture Therapy;

Electroacupuncture; Moxibustion; Acupuncture
Analgesia; Transcutaneous Electric Nerve Stimulation;
Acupressure. The unpublished ongoing trials were
searched in clinical trial registries through the World
Health Organization (WHO) International Clinical Trial
Registry Platform, Cochrane
Controlled Trials,

Clinical Trial Register. Besides, retrieved RCTs of pub-

Central Register of

and ClinicalTrials.gov, Chinese
lished reviews were manually searched. The exact search
strategies were shown in Supplementary Enclosure.

Inclusion Criteria

RCTs that evaluated the efficacy of acupuncture analgesia
for women undergoing transvaginal oocyte retrieval (as
part of IVF) were included in the study. In a broad
sense, acupuncture therapies included auricular acupunc-
ture, electroacupuncture, manual acupuncture, transcuta-
neous electrical acupoint stimulation (TEAS). There was
no restriction on intervention duration for acupuncture
treatment, but it should be recorded in detail. Drug analge-
sia (such as sedatives, non-steroidal anti-inflammatory
drugs, etc), invasive sham acupuncture (such as shallow
sting), non-invasive placebo acupuncture, as well as treat-
ment in the control group were accepted. Studies with
different types of acupuncture in the control group were
excluded.

Primary outcome indicators were subjective pain
assessment scale such as the simplified McGill pain ques-
tionnaire (SF-MPQ),'? visual analog scale (VAS),"* and
WHO pain rating scale. Both the VAS and WHO pain
scores are simple self-rating scales. The VAS is a scale
consisting of vertically oriented 10 cm lines on paper
representing pain from mild to severe (0-10 or 0-100
points). WHO pain scores were likely to be a numerical
rating scale from 0 to 12, representing pain levels from
mild to severe. SF-MPQ includes present pain intensity
(PPI), pain rating index (PRI), and VAS. The PRI consists
of 11 sensory phrases and four affective phrases to
describe pain. For all phrases describing pain, “0” indi-
cates no pain, “1” indicates mild pain, “2” indicates mod-
erate pain, and “3” indicates severe pain. A score from 0 to
5 was used to indicate the PPI from no pain to extreme
pain.

Secondary outcome indicators were pregnancy-related
(such as the number of oocytes retrieved, clinical preg-
nancy rate, high-quality embryo rate, etc.) and surgery-
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related indicators (such as adverse reactions, emotion eva-
luation, etc.).

Study Selection

Study selections and data management were made by two
reviewers (RRW and LC). We first screened the titles and
abstracts. Then the entire content was downloaded, and the
decision to include the study was made. Finally, the dis-
agreement between RRW and LC regarding the selection
was resolved by LYL. The retrieved literature with
detailed information of the selected studies was imported
into Excel.

Quality Assessment

Two reviewers (RRW and LC) used the Cochrane
Handbook of Systematic Reviews'? to assess the risk of
bias for each included trial. The risk of bias for the
assessment category consisted of seven items. Each item
was classified into three levels: low risk, unclear risk, and
high risk. We used the Grading of Recommended
Development and Evaluation (GRADE;
Grade Pro version 3.6.1)"° to assess the quality of the

Assessment

evidence, which was categorized as high, moderate, low,
and very low. The GRADE grading reduced the limitations
of each study from high quality if any of the following
limitations were present: 1) design limitations; 2) incon-
sistent results; 3) evidence of indirectness; 4) impreci-
sion 5) reporting bias.

Data Synthesis

Meta-analysis was performed by the Review Manager (ver-
sion 5.3). I-square (%) statistics and Cochran Q test assessed
heterogeneity.'®'” I> < 50% statistics or the P-value>0.01
was defined as low heterogeneity. When possible, we used
a random-effects model for meta-analysis. For dichotomous
variables, a risk ratio (RR) with a 95% Confidence Intervals
(CIs) was used. Other binary data would be converted into
an RR value. Continuous variables were analyzed by the
Hedges’ g method and expressed as standardized mean
difference (SMD) or mean difference (MD) with 95% Cls.
We combined studies that had the same form of acupunc-
ture intervention and the same controls. Due to the small
number of included studies and limitations in study quality,
we did not perform subgroup analysis and sensitivity ana-
lysis. The funnel plot did not apply to this study because of
the small number of included literatures.'® For RCTs with
multiple treatment arms, data of comparisons that met
inclusion criteria were extracted as recommended by The

Handbook for
Interventions.'* For studies whose outcomes could not be

Cochrane Systematic ~ Review  of
combined, we performed a description for individual

studies.

Results

Results of Searches
A total of 129 citations were retrieved. Forty duplicate
studies were excluded. After screening titles and abstracts,
a further 64 studies not consistent with the purpose and five
with the wrong research type were excluded. Of the 20 iden-
tified trials, six studies did not meet the inclusion criteria
1920 with the wrong intervention or comparator, one”'
without outcomes of interest, and three studies®*
not available for full data) were excluded. Thus, 14
studies®> 7 were included in the study. The PRISMA
flowchart of the screening process is shown in Figure 1.
Table 1 shows the characteristic of RCTs included in

the review. Overall, 2503 women were enrolled in this

(two

review, with sample sizes ranging from 60 to 409 for
each study. Of the 14 included studies, 10 studies®*’

were conducted in mainland China. Five of the included

29-32,35

studies were published master’s theses, and the

remaining nine8,25728,33,34,36,37

25-28,37

were journal articles.

Five studies
8,29-36

were published in English, and the

other nine were published in Chinese. Five differ-

ent acupuncture interventions were investigated: auricu-

lar point pressing,®> auricular electroacupuncture,?®-**

8,25-27,29,31,33,36 30,37
> »29,31,33, TEAS, >

electroacupuncture, manual

acupuncture.32

The included studies investigated populations of
women undergoing IVF with a slight difference. Six
studies25-26:27:31:33.34

without

recruited women undergoing IVF
Thirteen §,29-36

included women with a mean age of under 35 years for

other requirements. studies

females, and only one study’’ included women with

a mean age of over 35 years. Two studies®”’

specifically
recruited women with previous IVF experience, while two
studies***’ required women undergoing the first-time IVF.

137

Tian et al’’ recruited women with five or fewer oocytes

(diameter >10 mm) previously retrieved. See Table S1.

Quality of Studies

Figure 2 and Figure S1 demonstrated the risk of bias of the
included studies. Only one study,>® which mentioned ran-
dom methods, did not apply random sequence generation.

25,26,28,31,37

Five studies applied allocation concealment.
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Additional records identified through
_§ Records identified through electronic clinical trial registries, manual
8 database searching searches of key journals and meeting
Eé" n=129) records
g ®=0)
=
L]
4
- Records after duplicates
= removed
= -
§ m=89)
(3
7]

A 4

(n=89)

Records screened

Records excluded

N Not consistent with the purpose of
"the study (n= 64)

Nota RCT (n=5)

Eligibility

A 4

Full-text articles excluded

(n=20)

Full-text articles assessed
for eligibility

RCT with wrong intervention or
comparator(n=2)
No outcome of interest (n= 1)

A 4

A 4

No full text available (n=3)

Included

this review
(n=14)

Studies included in

Figure | Flow diagram of the screening process.

2837 applied the blinding of participants.

Only two studies
Details of missing data were not reported in all included
studies except for one study>” that had selective reporting
bias due to the suspected incomplete report. Five

2973234 remained other unclear bias. We assessed

studies
evidence to be generally of low or very low quality based
on GRADE, owing to the high risk of bias and high
heterogeneity. Self-rating scales as a primary indicator
for evaluating pain were not high-quality evidence. The
summary findings of various six interventions were con-

ducted (see Table 2).

Primary Outcomes

Various criteria were used to evaluate analgesic effective-
ness: pain scores and rating of WHO were used in three
s‘rudies.;g’zg’33 SF-MPQ were used in three studies;30’32’35

eight studies® 2%2'3*3% also used VAS to evaluate pain

3436 conducted effective rate of

25-28,30,32,35,37

intensity; two studies
1). Eight studies

recorded pain scores at multiple time points (see Table

analgesia (see Table

S2). We evaluated intraoperative and postoperative pain
separately. The varied comparisons were as follows:

1. Electroacupuncture with PCB versus CSA with
PCB;

2. Acupuncture stimulation (electroacupuncture) with
CSA versus CSA;

3. Acupuncture stimulation versus CSA;

4. Acupuncture stimulation versus sham acupuncture
stimulation;

5. Acupuncture stimulation with NASIDs versus sham
acupuncture stimulation with NASIDs;

6. Acupuncture stimulation with NASIDs versus

NASIDs.

2836
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Table | Characteristic of RCTs Included in the Review

Study Country Multi/ Sample Size, Pain Measurement Intervention/Contrrol Time of Acupuncture Intervention
Single Randomized /
Center(s) Analyzed
Stener-Victorin, Sweden Multi- 150/149 VAS (0-100) EA+PCB (lignocaine) EA: 30min before OPU till the end of the
et al (1999) center Alfentanil+Atropine procedure
+PCB(lignocaine)
Humaidan, et al Denmark Single- 200/200 VAS (0-100) EA+PCB (lignocaine)+ EA: After the injection of propofol till the
(2004) center Alfentanil end of the procedure
Alfentanil
+Benzodiazepine
+PCB(lignocaine)
Gejervall, et al Sweden Multi- 160/158 VAS (0-100) EA+PCB(lignocaine) EA: 3045 min before OPU till the end of
(2005) center Alfentanil+ Oral the procedure
flunitrazepam+Rectal
paracetamol
+PCB(lignocaine)
Sator- Austria Single- 94/94 VAS (0-10) Auricular EA+Metamizol Auricular EA or auricular acupuncture:
Katzenschlager, center +Remifentanil 30min before the procedure and last until
et al (2006) Auricular acupuncture | h after the procedure
+Metamizol+
Remifentanil
Metamizol+ Remifentanil
Meng, et al China Single- 316/316 Pain score of WHO (0— | EA+ Dolantin EA: 30-minute EA | day before OPU; EA
(2008) center 12); Pain rating of Dolantin 30min before OPU till the end of the
WHO procedure
Xu, et al (2008) China Single- 120/111 VAS (0-100); Pain score | EA+Dolantin EA: 30-minute EA | day before OPU;
center of WHO (0-12); Pain Dolantin 30min before OPU till the end of the
rating of WHO procedure
Kong, et al China Single- 60/60 VAS (0-10); PRI (0-45); | TEAS+Dolantin TEAS: 30min before OPU till the end of
(2009) center PPI (0-5) Dolantin the procedure
Li, et al (2011) China Single- 409/409 VAS (0-100) EA+Dolantin EA: 30min before OPU till the end of the
center Dolantin procedure
Wang, et al China Single- 90/90 VAS (0-10); PRI (0-45); | MA+Indometacin MA: 15min before OPU till the end of the
(2011) center PPI (0-5) suppository procedure
Sham MA+Indometacin
suppository
Indometacin suppository
Chen, et al China Single- 134/134 Pain score of WHO (0- | EA+Dolantin EA: 30min before OPU till the end of the
(2012) center 12); Pain rating of Dolantin procedure
WHO
Chen, et al China Single- 106/106 VAS (0-10); Effective Auricular EA (Point group | Auricular EA: 10min before OPU till the
(2015) center rate of analgesia Auricular EA (Point group | end of the procedure
Pethidine
Fan, et al (2016) China Single- 90/90 VAS (0-10); PRI (0-45); | Auricular point pressing Auricular point pressing: 20min before
center PPI (0-5) +Indometacin OPU, press the each auricular point for 30

suppository
Sham auricular point
pressing+Indometacin
suppository

Indometacin suppository

seconds with even force

(Continued)
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Table | (Continued).

Study Country Multi/ Sample Size, Pain Measurement Intervention/Contrrol Time of Acupuncture Intervention
Single Randomized /
Center(s) Analyzed
Yuan, et al China Single- 182/182 Effective rate of EA+propofol EA: After the injection of propofol till the
(2017) center analgesia propofol end of the procedure
Tian, et al China Multi- 392/390 VAS (0-100); TEAS TEAS: 30min before OPU till the end of
(2020) center Mock TEAS the procedure

Abbreviations: VAS, visual analog scale; EA, electroacupuncture; PCB, paracervical block; OPU, oocyte pick-up; min, minute; MA, manual acupuncture; TEAS,
transcutaneous electrical acupoint stimulation; WHO, World Health Organization; PRI, pain rating index; PP, present pain intensity.

Simple Self-Rating Scale

Scores were pooled according to different scales (WHO
pain rating scale or VAS). Meta-analysis showed that
the analgesic intervention of PCB with CSA had
a significant reduction in pain intensity than electroacu-
puncture with PCB during OPU (SMD=0.45, 95% CI:
0.14 to 0.76, Figure 3A). Three comparisons showed
less intraoperative pain during OPU with acupuncture
stimulation with CSA compared to CSA alone, with
VAS scores of —1.03 (SMD=-1.03, 95% CI: —1.71 to
—0.36, Figure 3B).
showed better analgesia than CSA alone evaluated by
WHO pain scores of —1.21 (MD=-1.21, 95% CI: —2.18
to —0.25, Figure 3C).

It was significantly lower postoperative pain of the
acupuncture stimulation with CSA than CSA (SMD=
—1.11, 95% CI:. —1.51 to —0.71, Figure 4A). There was
a significantly higher analgesic effect in the acupuncture

Electroacupuncture with CSA

stimulation with NSAIDs than sham acupuncture stimula-
tion with NSAIDs (MD=-1.76, 95% CI: —2.08 to —1.44,
Figure 4B). Investigators’’ found that TEAS was asso-
ciated with less pain when compared with mock TEAS
(MD=-5.80, 95% CI: —6.10 to —5.55). Better analgesia
effects were found in acupuncture stimulation with
NSAIDs than NSAIDs (MD=-1.96, 95% CI: —2.32 to
—1.60, Figure 4C). Chen et al study** recorded that auri-
cular electroacupuncture of two acupoint schemes was
lower of postoperative VAS scores compared with CSA
(P<0.05). An absolutely opposite result was that electro-
acupuncture with PCB showed the worse analgesic effect
of PCB with CSA (SMD=0.30; 95% CI: 0.12 to 0.47,
Figure 4D).

Present Pain Intensity and Pain Rating Index
There were significantly lower PPI scores of acupuncture
stimulation with NSAIDs with high heterogeneity than

sham acupuncture stimulation with NSAIDs under random
models of whether directly after OPU (MD=-0.79, 95%
CI: -0.99 to —0.59, Figure 5A) or one hour later (MD=
—0.49, 95% CI: —0.65 to —0.34, Figure 5B). Acupuncture
stimulation with NSAIDs also demonstrated lower PPI
than NSAIDs whether directly (MD=-0.94, 95% CI:
—1.18 to —0.71, Figure 5C) or one hour after OPU (MD=
—0.32, 95% CI: —0.47 to —0.17, Figure 5D). One study>°
showed that participants undergoing TEAS with CSA had
lower PPI scores than CSA alone, whether directly (MD=
—1.43, 95% CI: —2.00 to —0.86) or one hour after OPU
(MD=-0.94, 95% CI: —1.24 to —0.64).

Significantly lower PRI scores were observed in groups
treated with acupuncture with NSAIDs versus sham acu-
puncture with NSAIDs under random models of whether
directly after OPU (MD=-4.31, 95% CI: —4.80 to —3.82,
Figure 6A) or one hour later (MD=-1.05, 95% CI: —1.27 to
—0.82, Figure 6B). NSAIDs was associated with a higher PRI
than acupuncture with NSAIDs directly (MD=—-4.15, 95%
CI: —4.74 to —3.56, Figure 6C) or one hour after OPU (MD=
—1.17, 95% CI: —1.40 to —0.94, Figure 6D). CSA was asso-
ciated with higher PRI scores than TEAS combined with
CSA calculated in Kong’s study’® whether directly (MD=
—1.03, 95% CI: —1.70 to —0.36) or one hour after OPU (MD=
—0.56, 95% CI: —0.93 to —0.19).

Effective Rates of Pain Intensity
In two studies,34’3 6

having no pain or mild pain during OPU. According to WHO

effective analgesia was defined as patients

rating, one study®’ defined grade I, II, 11T as the corresponding
intervention; otherwise, the analgesic efficacy is invalid (grade
IV). Of two studies,*** the analgesic effect graded excellent or
good were defined as the corresponding intervention otherwise
invalid (grade poor). There was no significant difference in the
effective rate in reducing oocyte retrieval pain of acupuncture
with CSA than CSA alone (RR=1.02, 95% CI: 1.00 to 1.04,
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Blinding of outcome assessment (detection bias)

Allocation concealment (selection bias)

@ | Other bias

-~

®
. . . . . . . . . . . . . . Blinding of participants and personnel (performance bias)
. - N)

-~

Chen 2012

-~
-~

Chen 2015

Fan 2016

Gejervall 2005

‘ . . ‘ . Random sequence generation (selection bias)

Humaidan 2004

. N)
. . . . . . Incomplete outcome data (attrition bias)

. ‘ ‘ ‘ ‘ . . ‘ . ‘ . . ‘ . Selective reporting (reporting bias)
D

Kong 2009 | ‘2 ['? ?
Li 2011 ® 2|2 2
Meng 2008 ? ?

Sator-Katzenschlager 2006

Stener-Victorin 1999

® 0666 e 606
~
® o6 e e e

Tian 2020

Wang 2011 ? ? ?
Xu 2008 ? ? ?

Yuan 2017 ? ? ®

Figure 2 Review authors’ judgments about each risk of bias item for each included
study.

Figure S2). This finding was supported by another study,*
CSA was only associated with more pain during oocyte retrie-
val than auricular electroacupuncture of two different acupoint
selection schemes (auricular electroacupuncture group: 35/36,
97.2%; versus CSA group: 33/34, 97.05%).

Secondary Outcomes
The Number of Oocytes Retrieved
A total of seven studies?’%3% 323433 yeported the number

of oocytes retrieved that there was no significant

difference observed in any comparisons. Meta-analysis
showed no significant difference of the number of oocytes
retrieved in acupuncture stimulation with NSAIDs group
with either sham acupuncture with NSAIDs group (MD=
—1.75, 95% CI: —3.53 to —0.04, Figure S3a) or NSAIDs
(MD=-0.83, 95% CIL: —2.66 to 1.00, Figure S3b).
Measurement of acupuncture with CSA (MD=0.15, 95%
CI: —1.28 to 1.58, Figure S3c) did not show advantages
CSA in the
Electroacupuncture with PCB showed no significant dif-

over number of oocytes retrieved.
ference in the number of oocytes retrieved with CSA and

PCB (P=0.06) in Gejervall et al study.”’

Other Pregnancy Outcomes

We have documented and described pregnancy outcomes
as follows: clinical pregnancy rates, quality embryo rates,
fertilization rates, and abortion rates due to high hetero-

307323536 reported the clinical preg-

geneity. Five studies
nancy rate after the intervention, but there was no
difference between the intervention and control groups
(P>0.05). Three studies’®***> reported the high-quality
embryo rate after the intervention, but there was no differ-
ence between the intervention group and control groups
(P>0.05). Four studies®®*3>3¢ reported the fertilization
rate after the intervention. Yuan’s study®® reported the
fertilization rate per woman, and there was no significant
difference between the acupuncture group and the control
group (P>0.05). There was no significant difference in the
total fertilization rate of the other three studies®’*%°
between the acupuncture group and the control group
(P>0.05). Two studies®'*¢ reported the abortion rate after
the intervention, but there was no difference between the
intervention and control groups (P>0.05) (see Tables S3-
S6).

Operation Related Indexes

Adverse Reactions

Six studies®?%293333:3¢ discussed the types of adverse
reactions after surgery and the corresponding number of
patients. The adverse reactions of OPU mainly included
nausea, vomiting, and dizziness (see Table S7).

Emotion Changes

2572729 ovaluated the emotional changes of

Four studies
participants at different time points. The results are uncer-
tain because of different measurement standards. For pre-
operative emotions, one study”> demonstrated women in
the acupuncture group were more stressed (P<0.05),

a different result was found in another two studies®®?’
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Table 2 Quality of Evidence Based on GRADE

Outcome Indicators (No. of Comparisons) Result Summary
No. of Participants Effect Measurement Quality of
(95% CI) Evidence
Intervention | Control Relative Absolute Effect
Group Group Effect
Electroacupuncture with PCB versus PCB with CSA
Intraoperative pain measured by VAS (3 comparisons 253 254 _ SMD 0.74 DPpOO
of 3 RCTs) (0.42 to 1.06) Low *®
Postoperative pain measured by VAS 253 254 _ SMD 0.30 SPpoOO
(3 comparisons of 3 RCTs) (0.12 to 0.47) Low *®
Number of oocytes retrieved 78 80 _ MD 2.00 DPpOO
(I comparison of | RCT) (—0.04 to 4.04) Low * €
Adverse reactions _ _ Not _ ep0o0
(I comparison of | RCT) estimate Low * €
Acupuncture stimulation with CSA versus CSA
Intraoperative pain measured by VAS 212 210 _ SMD —1.03 HPpoOO
(3 comparisons of 2 RCTs) (—1.71 to —0.36) Low > °
Intraoperative pain measured by WHO pain scores 272 289 _ MD —1.21 HPpoOO
(3 comparisons of 3 RCTs) (—2.18, —0.25) Low > °®
Postoperative pain measured by simple numeral self- 89 82 _ SMD —I.11 DDOO
rating scale (2 comparisons of 2 RCTs) (=1.51 to —0.71) Low * ¢
Present pain intensity one hour after OPU 30 30 _ MD —1.43 DPHOO
(I comparison of | RCT) (=2.00 to —0.86) Low * ©
Present pain intensity directly after OPU 30 30 _ MD -0.94 HPpoOO
(I comparison of | RCT) (—1.24, —0.64) Low * ©
Pain rating index directly after OPU 30 30 _ MD —1.03 [Clslele)
(I comparison of | RCT) (=1.70, —0.36) Low * ©
Pain rating index one hour after OPU 30 30 _ MD -0.78 HePpOO
(I comparison of | RCT) (-0.89 to —0.67) Low * ©
Effective rates of pain intensity 359 366 OR 2.20 _ s]e]ele)
(4 comparisons of 4 RCTs) (0.82 to Very Low > ® ¢
5.87)
Number of oocytes retrieved 242 240 _ SMD 0.15 DPpOO
(4 comparisons of 3 RCTs) (~1.28 to 1.58) Low * €
Clinical pregnancy rate _ _ _ Not estimate HPpoOO
(3 comparisons of 3 RCTs) Low * €
High-quality embryo rate _ _ Not _ (&]ele]e)
(I comparison of | RCT) estimate Very Low * © ¢
Fertilization rate _ _ NOT _ Ho0o0O
(2 comparisons of 2 RCTs) estimate Very Low * © ¢
(Continued)
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Table 2 (Continued).
Outcome Indicators (No. of Comparisons) Result Summary

No. of Participants Effect Measurement Quality of

(95% CI) Evidence
Intervention | Control Relative Absolute Effect

Group Group Effect
Abortion rate _ _ Not _ ©]0]e]e)
(2 comparisons of 2RCTs) estimate Very Low * © ©
Content of B-endorphin in serum _ _ _ Not estimate (©]0]e)e)
(I comparison of | RCT) Very Low * © ©
Adverse reactions _ _ Not _ ePpooO
(2 comparisons of 2 RCTs) estimate Low * €
Emotion evaluations _ _ _ Not estimate (©]0]e)e)
(I comparison of | RCT) Very Low * © ¢
Acupuncture stimulation versus sham acupuncture stimulation
Postoperative pain measured by simple numeral self- 196 194 _ MD 3.82 PPPpO
rating scale (I comparison of | RCT) (3.49 to 4.16) Moderate *
Content of B-endorphin in serum _ _ _ Not estimate HPpoOO
(I comparison of | RCT) Low * €
Acupuncture stimulation with NASIDs versus sham acupuncture stimulation with NASID
Postoperative pain measured by simple numeral self- 60 60 _ MD -1.76 SDOO
rating scale (2 comparisons of 2 RCTs) (=2.08 to —1.44) Low * ¢
Present pain intensity directly after OPU 60 60 _ MD -0.79 SPpOoOO
(2 comparisons of 2 RCTs) (=0.99 to —0.59) Low * ©
Present pain intensity one hour after OPU 60 60 _ MD —0.49 [Cllele)
(2 comparisons of 2 RCTs) (-0.65 to —0.34) Low * ©
Pain rating index directly after OPU 60 60 _ MD —4.31 [Clelele)
(2 comparisons of 2 RCTs) (—4.80 to —3.82) Low * ©
Pain rating index one hour after OPU 60 60 _ MD —1.05 PPpOO
(2 comparisons of 2 RCTs) (-=1.27 to —0.82) Low * ©
Number of oocytes retrieved 60 60 MD —1.75 ]elele)

(2 comparisons of 2 RCTs)

(-3.53 to 0.04)

Very Low * ©

High-quality embryo rate _ _ Not _ s]elele)
(2 comparisons of 2 RCTs) estimate Very Low * © ¢
Fertilization rate _ _ Not _ (©]e]e)e)
(2 comparisons of 2 RCTs) estimate Very Low * < ©
Content of B-endorphin in serum _ _ _ Not estimate (©]e]e)e)
(I comparison of | RCT) Very Low * © ©
Adverse reactions _ _ Not _ (©]e]e)e)
(2 comparisons of 2 RCTs) estimate Very Low * < ©
(Continued)
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Table 2 (Continued).

Outcome Indicators (No. of Comparisons) Result Summary
No. of Participants Effect Measurement Quality of
(95% CI) Evidence
Intervention | Control Relative Absolute Effect
Group Group Effect

Acupuncture stimulation with NASIDs versus NASIDs

Postoperative pain measured by simple numeral self- 60 60 MD —1.96 SPpoOO
a, e

rating scale (—2.32 to 1.69) Low
(2 comparisons of 2 RCTs)

Present pain intensity directly after OPU 60 60 _ MD —0.94 DPpOoOO
(2 comparisons of 2 RCTs) (-1.18 to —0.71) Low * ©
Present pain intensity one hour after OPU 60 60 _ MD —0.32 DPpOO
(2 comparisons of 2 RCTs) (-0.47 to —0.17) Low * ¢
Pain rating index directly after OPU 60 60 _ MD —4.15 DPpOO
(2 comparisons of 2 RCTs) (-4.74 to —3.56) Low * ©
Pain rating index one hour after OPU 60 60 _ MD —I.17 DPpOO
(2 comparisons of 2 RCTs) (—1.40 to —0.94) Low * €
Number of oocytes retrieved 60 60 _ MD —0.83 [s]0)e]e)
(2 comparisons of 2 RCTs) (=2.66 to 1.00) Very Low * © ¢
High-quality embryo rate _ _ Not _ s]ele]e)
(2 comparisons of 2 RCTs) estimate Very Low * © ¢
Fertilization rate _ _ Not _ ]ele]e)
(2 comparisons of 2 RCTs) estimate Very Low * © ¢
Content of B-endorphin in serum _ _ _ Not estimate ]elele)
(I comparison of | RCT) Very Low * © ¢
Adverse reactions _ _ Not _ ]ele]e)
(2 comparisons of 2 RCTs) estimate Very Low * © ¢

Acupuncture stimulation versus CSA

Postoperative pain measured by simple numeral self- _ _ _ Not estimate DPpOO
rating scale (2 comparisons of | RCT) Low * ¢
Effective rates of pain intensity _ _ Not _ DPpOO
(2 comparisons of | RCT) estimate Low * ¢
Number of oocytes retrieved _ _ _ Not estimate ep0oO0
(2 comparisons of | RCT) Low * €
Adverse reactions _ _ Not _ [S]0]e)e)
(2 comparisons of | RCT) estimate Very Low * © ¢

Notes: *Download one level for serious risk of bias: included studies did not conduct the blinding method, and unclear risk of bias in one or two domains. "Downgraded
one level for serious inconsistent: interventions of included studies inconsistent, or the outcome indicators exist statistical heterogeneous. “Downgraded one level for
serious indirectness: this outcome index cannot directly represent the analgesic effect of acupuncture. “Downgraded one level for serious imprecision: some studies still
judging the curative effect by indirect indexes such as pain grading and scoring. “Downgraded one level for serious imprecision: very small sample size.

that there was no difference between their groups Follow-Up Assessment

(P>0.05). Two studies showed that there was no difference ~ Only Humaidan et al? followed up with abdominal pain 24

27,29

in an intraoperative emotional state. hours after leaving the clinic, once every six hours. Also, the
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Experimental Control

Std. Mean Difference

Std. Mean Difference

Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Gejervall 2005 485 26.8 78 29.8 234 80 32.3% 0.74[0.42, 1.06] =
Humaidan 2004 26 1.8 100 1.8 1.7 100 35.3% 0.46 [0.17, 0.74] =
Stener-Victorin 1999 30.1 194 75 266 22 74 324% 0.17 [-0.15, 0.49] =
Total (95% CI) 253 254 100.0% 0.45[0.14, 0.76] S 4
Heterogeneity: Tau? = 0.05; Chi? = 6.06, df = 2 (P = 0.05); I = 67% 2 1 5 1 2
Test for overall effect: Z = 2.88 (P = 0.004) A Favours [experimental] Favours [control]
Experimental Control Std. Mean Difference Std. Mean Difference

r r Mean D _Total Mean D Total Weigh 1V, Ran % Cl IV, Random % Cl
Li 2011 14.23 16.84 148 29.24 24.47 150 37.8% -0.71[-0.95, -0.48] -
Sator-Katzenschlager 2006(1) 29 15 32 5.9 1.6 30 29.9% -1.91[-2.52, -1.30] bl
Sator-Katzenschlager 2006(2) 4.9 1.7 32 5.9 1.6 30 32.3% -0.60 [-1.11, -0.09] =
Total (95% Cl) 212 210 100.0%  -1.03 [-1.71, -0.36] i
Heterogeneity: Tau? = 0.30; Chi? = 13.96, df = 2 (P = 0.0009); I2 = 86% 2 1 5 1 2
Test for overall effect: Z = 3.02 (P = 0.003) B Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% CI 1V, Random, 95% CI
Chen 2012 34 27 67 5.1 3 67 30.9% -1.70 [-2.67, -0.73] =
Meng 2008 34 27 146 5.1 3 170 37.7% -1.70 [-2.33, -1.07] =
Xu 2008 422 251 59 4.37 255 52 31.4% -0.15[-1.09, 0.79] L
Total (95% CI) 272 289 100.0%  -1.21[-2.18, -0.25] ——

Heterogeneity: Tau? = 0.54; Chi? = 7.90, df = 2 (P = 0.02); I> = 75%
Test for overall effect: Z = 2.47 (P = 0.01)

Cc

-2 -1 0 1 2
Favours [experimental] Favours [control]

Figure 3 Forest plot for intraoperative pain of random effect model evaluated by simple self-rating scales. (A) Forest plot for intraoperative pain of random effect model
evaluated by VAS (Electroacupuncture with PCB versus PCB with CSA). (B) Forest plot for intraoperative pain of random effect model evaluated by VAS (Acupuncture
stimulation with CSA versus CSA). (C) Forest plot for intraoperative pain of random effect model evaluated by WHO pain rating scale (Electroacupuncture with CSA versus

CSA).

pain of the observation group and the control group
decreased 30 minutes after leaving the clinic, and there
was no significant difference between the two groups
(P>0.05).

Operation Duration
The
studies.”’?%32*3¢ There was no significant difference

operation  duration was recorded in @ six
between the experimental and control groups (see Table
S8). Yuan et al*® found that the time spent in the electro-
acupuncture combined with propofol group was shorter
than propofol alone. EA combined with PCB treatment
in Gejervall et al study?’ took longer than premedication
and alfentanil. Fan*> and Wang** conducted correlation
analysis and found that there was no correlation between
operation time and postoperative PRI, VAS, and PPI in the
acupuncture group and the control group (P>0.05).
Humaidan et al*® found that the outpatient time and cost
of each OPU in the acupuncture group were significantly
lower than those in the control group (P<0.001). Gejervall
et al”’ made an economic comparison between acupunc-
ture and non-acupuncture, and found no significant differ-

ence in cost between the two groups (P = 0.718).

B-Endorphin in Serum

Three studies®®3>%7

reported postoperative B-endorphin in
serum. The intervention group of Fan’s study®> and Tian
et al study’’ was significantly higher than the control
group (P<0.05), and there was no difference in Kong’s
study’® between the intervention group and the control

group (P>0.05). See Table S9.

Discussion

General Discussion of Main Results

This review included 14 studies and investigated the
analgesic effects of acupuncture in women during OPU
through meta-analysis. Although previous reviews have
examined several aspects of acupuncture analgesia,”'***
only one of these studies'® examined the analgesic effect
of acupuncture-based during OPU limitedly. Other studies
utilized acupuncture as an adjunctive therapy exploring
analgesia for OPU.>*® Compared to previous studies, we

8,29-37

updated relevant studies to dates and selected more

specific analytical measures.'® Finally, we included 14
studies with varied quality of individual studies separately.
The overall sample size varies widely between studies,

28,37

ranging from 60 to 409, and only two studies reported
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random. 95% CI
Kong 2009 303 121 30 493 151 30 37.9% -1.37 [-1.94, -0.80] —
Xu 2008 20.55 2.67 59 23.37 3.24 52 62.1% -0.95 [-1.34, -0.56] ——
otal (] .U7% =1. =1.91, -0.
Total (95% CI 89 82 100.0% 1.11 [-1.51, -0.71 ‘
Heterogeneity: Tau? = 0.03; Chiz = 1.43, df = 1 (P = 0.23); I = 30% 2 1 5 1 2
Test for overall effect: Z = 5.42 (P < 0.00001) A Favours [experimental] Favours [control]
Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV. Random, 95% Cl IV, Random, 95% CI
Fan 2016 2.07 0.74 30 3.9 0.76 30 72.6% -1.83 [-2.21, -1.45] L
Wang 2011 23 1.32 30 387 1.11 30 27.4% -1.57 [-2.19, -0.95] =
ota o U7 =1. -<.Uo, 1.
Total (95% CI 60 60 100.0%  -1.76 [-2.08, -1.44] -
Heterogeneity: Tau? = 0.00; Chi? = 0.49, df = 1 (P = 0.48); I = 0% 2 1 5 1 2
Test for overall effect: Z = 10.66 (P < 0.00001) B Favours [experimental] Favours [control]
Experimental Control Mean Difference Mean Difference
r I Mean D Total Mean D Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Fan 2016 2.07 0.74 30 413 09 30 74.2% -2.06 [-2.48, -1.64]
Wang 2011 2.3 1.32 30 3.97 147 30 25.8% -1.67 [-2.38, -0.96] =
Total (95% CI) 60 60 100.0%  -1.96 [-2.32, -1.60] -
Heterogeneity: Tau? = 0.00; Chi? = 0.87, df = 1 (P = 0.35); I = 0% 2 1 5 1 2
Test for overall effect: Z = 10.69 (P < 0.00001) C Favours [experimental] Favours [control]
Experimental Control Std. Mean Difference Std. Mean Difference
udy o ean a ean a eigh Random, 95% CI IV, Random, 95% ClI
Gejervall 2005 379 271 78 269 214 80 30.8% 0.45[0.13, 0.76] =
Humaidan 2004 19 19 100 1.5 19 100 39.7% 0.21[-0.07, 0.49] =
Stener-Victorin 1999 26.7 26.1 75 20.6 221 74 29.5% 0.25[-0.07, 0.57] =
Total (95% CI) 253 254 100.0% 0.30 [0.12, 0.47] ‘
Heterogeneity: Tau? = 0.00; Chi? = 1.35, df = 2 (P = 0.51); I = 0% 2 1 0 1 2

Test for overall effect: Z = 3.31 (P = 0.0009)

D

Favours [experimental] Favours [control]

Figure 4 Forest plot for postoperative pain measured by simple self-rating scales. (A) Forest plot for postoperative pain of random effect model evaluated by VAS
(Acupuncture stimulation with CSA versus CSA). (B) Forest plot for postoperative pain of random effect model evaluated by VAS (Acupuncture stimulation with NSAIDs
versus sham acupuncture stimulation with NSAIDs). (C) Forest plot for postoperative pain of random effect model evaluated by VAS (Acupuncture stimulation with NSAIDs
versus NSAIDs). (D) Forest plot for postoperative pain of random effect model evaluated by VAS (Electroacupuncture with PCB versus PCB with CSA).

blinded methods, which resulted in higher bias and
heterogeneity.

Our findings were consistent with the previous studies”
that acupuncture combined with active analgesia showed
better effects than single-strand analgesia. Acupuncture

with CSA was more than CSA
8,28,29,31,33 29,30 analgesia.

effective in

intraoperative and postoperative
Meanwhile, acupuncture with NSAIDs was more effective
than sham acupuncture stimulation with NSAIDs (or
NSAIDs alone).***> Regarding PPI and PRI scores at
postoperative or one hour postoperatively, the acupuncture
group (with or without the combination of other analgesic

303235 showed better analge-

methods) in all three studies
sia than the control group. Besides, our findings suggested
there was no significant analgesic advantage comparing
electroacupuncture with PCB versus CSA with PCB, that
there were no obvious analgesic advantages of the two

interventions. In Stener-Victorin et al study,® the

analgesic effect of acupuncture combined with PCB was
inferior to the analgesic effect of the combination of PCB
and CSA. Noteworthy, participants in control groups in
Gejervall et al study’’ and Humaidan et al study”®
received sedative pre-administration consisting of 0.5 mg
of oral flurazepam and 1 g of rectal paracetamol, or 10 mg
of benzodiazepines before intravenous injection of fenta-
nyl and PCB. We cannot readily distinguish between
anxiolytic, sedative, and analgesic effects because the pre-
operative medication might interfere to some extent with
the ability to report pain experience.

In only one study, acupuncture was used as an inde-
pendent analgesic. Tian et al conducted a large-sample
study that proved that TEAS was more effective than
mock TEAS.*>” The number of oocytes retrieved and the
related need for repeat aspirations directly affected the
demand for analgesics. In this study, acupuncture could
be independent and enough to relieve pain, possibly due to
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Experimental Control
Study or Subgroup Mean __SD_Total Mean SD Total Weight
Fan 2016 14 05 30 224 043 30 72.1%
Wang 2011 1.57 0.73 30 223 0.77 30 27.9%
Total (95% Cl) 60 60 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.62, df =1 (P = 0.43); I = 0%
Test for overall effect: Z=7.72 (P < 0.00001)

Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight V. Random, 95% CI

Fan 2016 0.2 0.31 30 0.67 048 30 59.5%
Wang 2011 0.1 0.31 30 0.63 0.62 30 40.5%
Total (95% CI) 60 60 100.0%

Heterogeneity: Tau? = 0.00; Chiz = 0.13, df =1 (P = 0.71); = 0%
Test for overall effect: Z = 6.14 (P < 0.00001)

Experimental Control
Study or Subgroup Mean SD Total Mean SD Total Weight
Wang 2011 1.57 0.73 30 2.33 0.92 30 29.9%
Fan 2016 14 05 30 242 0.56 30 70.1%
Total (95% CI) 60 60 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 1.04, df =1 (P = 0.31); I?= 4%
Test for overall effect: Z = 7.92 (P < 0.00001)

Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight
Fan 2016 0.2 0.31 30 047 05 30 50.7%
Wang 2011 0.1 0.31 30 0.47 0.51 30 49.3%
Total (95% CI) 60 60 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.43, df =1 (P =0.51); > = 0%
Test for overall effect: Z =4.17 (P < 0.0001)

Mean Difference

Mean Difference

Mean Difference
1V, Random, 95% CI

-0.94 [-1.18, -0.71]

Mean Difference

Mean Difference

IV, Random, 95% CI IV, Random, 95% ClI
-0.84 [-1.08, -0.60]
-0.66 [-1.04, -0.28] -
-0.79 [-0.99, -0.59] ¢
-4 -2 0 2 4

Favours [experimental] Favours [control]

Mean Difference

IV, Random, 95% CI
-0.47 [-0.67, -0.27] ——
-0.53 [-0.78, -0.28] —&—
-0.49 [-0.65, -0.34] <>
A4 05 0 05 1

Favours [experimental] Favours [control]

Mean Difference
1V, Random, 95% CI

i
>
A

0.76 [-1.18, -0.34]
-1.02[-1.29, -0.75]

-2
Favours [experimental]

0 1 2
Favours [control]

Mean Difference

IV, Random, 95% ClI IV, Random, 95% CI
-0.27 [-0.48, -0.06] ——
-0.37 [-0.58, -0.16] ——
-0.32 [-0.47, -0.17] &
4 05 0 05 1

Favours [experimental] Favours [control]

Figure 5 Forest plot for pain of random effect model evaluated by PPl. (A) Forest plot for pain directly after oocyte retrieval of random effect model evaluated by PPI
(Acupuncture stimulation with NASIDs versus sham acupuncture stimulation with NASIDs). (B) Forest plot for pain one hour after oocyte retrieval of random effect model
evaluated by PPl (Acupuncture stimulation with NASIDs versus sham acupuncture stimulation with NASIDs). (C) Forest plot for pain directly after oocyte retrieval of
random effect model evaluated by PPl (Acupuncture stimulation with NASIDs versus NASIDs). (D) Forest plot for pain one hour after oocyte retrieval of random effect

model evaluated by PPl (Acupuncture stimulation with NASIDs versus NASIDs).

the small number of eggs taken in the two groups (mean
<3). Discomfort and pain during or after oocyte retrieval
due to the several aspirations performed to obtain more
oocytes. When more oocytes are retricved, the ability of
acupuncture to meet analgesia requires further exploration.

Pain Assessments and Management

Pain is a highly subjective and complex physiological and
psychological activity, so subjective perception is the pri-
mary standard for evaluation.>®*° In surgical pain assess-
ment, pain sensation should be reassessed several times
depending on the type of procedure, adequacy of initial
pain relief, side effects, presence of complications, and
clinical status changes.*® The SMDs in pain on the simple
self-rating scale (both VAS and WHO pain rating) between
different
a clinical improvement in this review.*****3!*3 Most of

acupuncture compound methods showed

the studies used a one-dimensional scale pain assessment

tool with fewer time points for pain assessment, and the

percentage of pain reduction was not calculated.
Therefore, data consolidation was complex, making it
difficult to provide high-quality, evidence-based evidence.
Threshold assessment may be an additional valuable tool
based on individual variability,*' while biochemical mar-
kers that can be used to measure pain under stress, such as
B-endorphin in serum and urinary CRF-LI concentrations,
are also valuable. Still, only one study mentioned intrao-
perative threshold assessment,”” while three studies®*>>’

reported postoperative f-endorphin in serum.

Advantages of Acupuncture for Analgesia
Acupuncture is an appropriate option for women to
avoid pharmacological anesthesia, including GA, PCB,
CSA, which mainly produces postoperative adverse
effects and potential effects on oocytes or embryos.
Regional anesthesia has minimal effect on oocytes due
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Vo] vlele JdE an d
Fan 2016 273 0.94 30
Wang 2011 3 1.53 30

Total (95% Cl) 60

Heterogeneity: Tau? = 0.00; Chi? = 0.72, df = 1 (P = 0.40); I> = 0%
Test for overall effect: Z = 17.28 (P < 0.00001)

Experimental
Study or Subgroup Mean __SD_Total

Fan 2016 03 046 30
Wang 2011 0.37 067 30
Total (95% Cl) 60

Heterogeneity: Tau? = 0.00; Chi? = 0.69, df =1 (P = 0.41); I? = 0% !
Test for overall effect: Z = 8.92 (P < 0.00001)

Experimental

Wang 2011 3 1.53 30

Fan 2016 273 094 30
Total (95% CI) 60

Heterogeneity: Tau? = 0.01; Chi?=1.05, df =1 (P = 0.30); I? = 5%
Test for overall effect: Z = 13.75 (P < 0.00001)

Experimental

SD_Total Weight 1V, Random. 95% Cl

Mean Difference Mean Difference

a eigh Random, 95% CI 1V, Random, 95% CI
30 71.7%  -4.44[-5.02, -3.86] . u
30 28.3%  -3.97 [-4.89, -3.05] —
60 100.0%  -4.31 [-4.80, -3.82] <
4 2 0 2 4
A Favours [experimental] Favours [control]

Mean Difference Mean Difference

IV. Random. 95% CI
30 69.1%  -1.11[-1.39,-0.83) — I —
30 30.9%  -0.90 [-1.31, -0.49] —
60 100.0%  -1.05[-1.27, -0.82] . _d

-1 -0.5 0 0.5 1
Favours [experimental] Favours [control]
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Mean Difference Mean Difference

= eigh Random, 95% ClI IV, Random, 95% Cl
30 28.3% -3.67 [-4.76, -2.58] =
30 71.7% -4.34 [-5.01, -3.67] |
60 100.0%  -4.15 [-4.74, -3.56] <>
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C Favours [experimental] Favours [control]

Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI

Fan 2016 0.3 0.46 30 1.55 0.57 30 68.8%
Wang 2011 0.37 0.67 30 1.37 0.89 30 31.2%
Total (95% ClI) 60 60 100.0%
Heterogeneity: Tau? = 0.00; Chi* = 1.05, df = 1 (P = 0.30); I> = 5% D

Test for overall effect: Z = 10.12 (P < 0.00001)

IV, Random, 95% CI

-1.25 [-1.51, -0.99]
-1.00 [-1.40, -0.60]
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Figure 6 Forest plot for pain of random effect model evaluated by PRI. (A) Forest plot for pain directly after oocyte retrieval of random effect model evaluated by PRI
(Acupuncture stimulation with NSAIDs versus sham acupuncture stimulation with NSAIDs). (B) Forest plot for pain one hour after oocyte retrieval of random effect model
evaluated by PRI (Acupuncture stimulation with NSAIDs versus sham acupuncture stimulation with NSAIDs). (C) Forest plot for pain directly after oocyte retrieval of
random effect model evaluated by PRI (Acupuncture stimulation with NSAIDs versus NSAIDs). (D) Forest plot for pain one hour after oocyte retrieval of random effect

model evaluated by PRI (Acupuncture stimulation with NSAIDs versus NSAIDs.

to limited absorption in the circulation.** Conversely,
GA found in the follicular fluid may imply potential
harms.*® Although the need for GA or non-invasive
transvaginal OPU was decreased, the side effects of
local anesthesia such as spinal headache, back pain,
urinary retention, and significant nerve damage, and
the inability to significantly meet the minimum require-
ments for analgesia have limited the potential use of
local anesthesia. Propofol conscious sedation becomes
a clear choice for OPU with rapid onset and recovery,
adequate pain control, and no toxic side effects on the

8,29.33.36 included in this

embryo and oocyte. Four studies
review indicated acupuncture combined with dolantin or
propofol analgesia decreased adverse effects compared
to using dolantin or propofol alone.

Over the years, acupuncture has become more widely

recognized as having definitive efficacy in treating acute or

chronic pain.**** This conventional therapy achieves pain
intensity during OPU by suppressing the endogenous
opioid system, increasing endogenous opioid peptide
release, reducing inflammation, and improving uterine
blood flow changes.®*®*” In this review, Fan>> and Tian

et al®’

found significantly higher B-endorphin in the acu-
puncture group than the control groups (P<0.05). We also
discovered that acupuncture is a safe analgesic approach
since there were no differences between groups about the

d27,28,30—32,34,35

number of oocytes retrieve or clinical

30-32,35,36

pregnancy after the procedure.

Limitations

The review included a small number of studies with rela-
tively low-quality evidence. Comparison of previous stu-
dies across trials was made difficult because acupuncture
analgesia is often combined with other analgesic methods
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and by the lack of standard pain assessments. Indicators
regarding the assessment, management of pain were not
included in the study for discussion.

Conclusions

Acupuncture compound pharmacological anesthesia, which
is more effective than a single form of pain relief, is worth
promoting and safe. The quality of evidence regarding acu-
puncture alone as an analgesic is inadequate, and it is ques-
tionable whether minimal analgesia can be achieved. More
high-quality trials need to be conducted to explore the
analgesia of acupuncture for OPU in the future. The reduc-
tion in scores with the self-rated pain scales indicates
a limitation in the improvement of symptoms. There should
be more consensus and dimensionality in the assessment of
pain. Individualized treatment and satisfaction assessment
should also be considered in the management of pain.
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